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TRIGONOMETRY

Importance : In almost every competitive exam 1-2
questions are always asked on Trigonometry and being
simple questions, marks can be scored easily.

Scope of questions : Questions based on circular
measurements (angle between clock hands, conversion
between radian to degree and vice versa), trigonometrical
formulae, equations or identities or questions based on
height and distance [like height of Tree/Building/
Aeroplane, width of river, length of shadow at a particular
time] are asked normally.

Way to success : Basic concepts of trigonometric ratio
(sin, cos tan) and their values for different angles is
must for height and distance questions. For equations
and identities all formulae/rules are useful while in
circular measurements relation between radian & degree
and its practice is necessary.

Measurement of angles :
Systems of Measurement of Angles : There are thr
systems for measuring angles :
(1) Sexagesimal or English System
(1) Centesimal or French System
(i) Circular System

Measure of an angle : The measure(of
amount of rotation from the lnltl‘sl

Right angle : If the revolving
position to final position describes o

the
side.
from its initial
er of a circle,
t angle.
right angle 1s
degrees. The symbol 1°
. Thus, one degree is one-
Each degree 1s divided into
nutes. The symbol 1’ 1s used to
each minute 1s divided into 60

us, one right angle = 90 degree (90°), 1° =
, 1" =60 seconds (60")

mal System : In this system a right angle is
divided into 100 equal parts, called grades, each grade is
subdivided into 100 minutes, and each minute into 100
seconds.

The symbol 1%, 1' and 1" are used to denote a grade, a
minute and a second respectively. Thus, one right angle =
100 grades = (1009, 1 grade = 100 minutes = (100’),
1 minute = 100 seconds = (1007)

Circular System : One radian, written as 1€, is the
measure of an angle subtended at the centre of a circle by
an arc of length equal to the radius of the circle. Radian is
a constant angle.

. ZAOP =1

arc AP = radius r (O
of the circle
)

P
@A
Theorem : Radian is a co le.
Proof : Conside ircle with centre O and radiusr.

. ZAOP = 1°

Produce AO to meet the circle at B so that
ZAOB = a straight angle = 2 right angles.

Since the angles at the centre of a circle are proportional
to the arcs subtending them. Therefore,

=radiusr.

ZAOP _ arc AP
Z/AOB arc APB

£LAOP _ T, sa0p=1,n0B

ZAOB nr T
_, jc _ Astraight angle _180°

B T T on
180°

- 1°= = nc=180°

s
e The number of radians in an angle subtended by an

(&
arc of a circle at the centre is equal to radis

s
le.6=—
-

Proof : Consider a circle with centre O and radius r.
Let ZAOQ = 6° and let arc AQ = s. Let P be a point on
the arc AQ such that arc AP =r.

X
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Then, ZAOP = 1€ Since angles at the centre of a circle
are proportional to the arcs subtending them. Therefore,

ZAOQ arc AQ
ZAOP ~ arc AP

= ZAOQ = (% x 1)C [ ZAOP = 1°]

s
=0= T radians.

Remarks :
Since 180° = nradians

T
Therefore, 1° = 180 radians

T T
Hence, 30° = mx 30 = s radians

T T
x 45 = —

180 1 radians

L 4 60=L radi
180 X 60= 3 radians

T T
90 = 180 x90=§ radians

120 (135
2n [ 3n | B=m 3n
3 4 6

Radian

Degree | 30
x
6

NP
wla| S
STRIES

e« We have,
nradians = 180°

180° (180 o

.. 1radian = - —x7

=57° 16' 22" (approx).
e We have,
180° = nradians

2

an = 0.01746 radian.

e between two consecutive digits in a clock is
n
30° (: — radjans)_
6
« The hour hand rotates through an angle of 30° in one

houri.e. (5] in one minute.

« The minute hand rotates through an angle of 6° in one
minute.

RULE 1 : 200¢ = 180° = ;CIt is the relation among
angles.
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RULE 2 : The number of radians in an angle subtended

by an arc of a circle at the centre is equal to

radius
l C
or, § = (;] (L1s arc length and r 1s radius)
Trigonometric function :
A
potenuse
Perpendicular
Cc
base
P b P b
, COs = h,tan9= b,cote= p

-1 < sing orcosg < 1

— o <tang orcotp < w

secph or cosec § > 1 or secp or cosecp < — 1
sing. cosecy =1

cosp. secp =1

tang. cotp =1
1 1
SING = oseco OF COSECH = g
1 1
COS 6 = gecp OF S€C B= (o5
1 1
tang = ot OLCOLE = ang
sin® cos 6
tang = ‘[ g andcotg = Gy
Trigonometric Identities :

sin’p + cos?p =1 or sin?g =1 - cos?9

or, cos?g = 1 -sin?g

sec’p —tan?p =1 or, sec’p =1 + tan?g

or, tan?g =sec?g -1

cosec’p — cot?p =1 or, cosec’d =1 + cot?p

or, cot?g = cosec?g — 1



3 www.jkchrome.com

www.jkchrome.com

Some special formulae :
1. sin(-p) =-sing
cos (-6) = cose
tan (-p) =-tanep
il. sin (90° - g) = cos g
tan (90° - ) = cotg
sec (90° - ) = cosecH
. sin (90°+g) =cosg
tan (90° + §) = —coto
sec (90°+¢9) = —cosec 6
iv. sin (180°-p) =sing
tan (180°-g) =-tang
sec (180°-p) = —-secH
v. sin(180° + g) =-sing
cos(180° + g) = —cosg

sec(180° + p) = —secH

cosec (-g) = — cosecg
sec (-6) = secH

cot (-9) = —cotg
cos(90° - g) =sing
cot (90° - p) = tanp
cosec(90° - g) = seco
cos(90°+p) =-sing
cot (90°+9) = -tanp
cosec(90°+9) = seco
cos(180°-9) = —cos 9
cot (180°-g) = —cot g

cosec(180°-¢) = coseco

cosec(180° + §) = —cosecH

cot(180° + g) = cotp
tan(180° + g) =taneg
vi. sin(270°-9) =—cos @
tan(270°-g) =cotg
cosec(270°-9) = -secg
vil. sin(270°+9) =-cosp
tan(270°+9) = —cot §
cosec(270°+9) = -secH
vill. sin(360°-¢g) =-sing
tan(360°- ) = —tan
sec(360°-9) =
ix. sin(360°+

cos(270°-9) =-s
cot(270°-9) =

cot(360°-9) = —cotp

cos(360°+¢g) = cos 6
cot(360°+9) = cotg

cosec(360°+¢9) = cosec g

e the maximum values:
um value of msing + ncosg

= ym?+n?

(1) maximum valueof msing +nsing

= \fm2+n2

2 2

(111) maximum value of m cos§ + ncosg =4 m*+n

To calculate minimum values take (‘\} m-+n

2 2

S——
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Few Results :

tan 1°. tan2°, . ......... , tan 89° =1

cotl®.cot2°, .......... ,cot 89° =1

cosl®. cos2°, .......... ,c08 90°=0 [-- cos 90° = 0]
cosl®. cos2°, ........... , cos (more than 90°) = 0

sinl®.sin2°. sin3°, ...........
sinl®.sin2°. sin3°, .....

x2 -
tang= and slng =
2x
RULE 4 : If = x th = s
Q-x en seco %
2
1-x 1-x
tang= =
o . 3 1+x2
R : sing + cosg = X, then sing - coso

6 : If sin X + cosec x = 2
then sin™ x + cosec” x = 2
If cos x + sec x = 2 then cos™ x + sec” X = 2
Iftanx + cotx =2

then tan™ x + cot® x = 2 where neN.

RULE 7 : If A + B = 90° then,
tan A.tanB = 1, sinA. sec B = 1, cosA. cosec B =1
Angle and its measurement :

rd

sin or cosec Y1
positive and

rest negative 1st quadrant

2nd All positive. X
3rd | 4th -

! &
X' €

tan or cot positive
and rest negative

cos and sec positive
and rest negative

v
y

Nature of 6 from O to 90°

0 —>6— 90 sing Increases 1.e. sin 68° > sin 63°

or sin 71° > sin 54° cosg Decreases, tan g Increases
cotp Decreases, secg Increases cosecg Decreases. At
(90°+ g) and (270° + g) trigo functions will change as
sin § — cos, cos — sin g, tan — cot, cot — tan, cosec — sec,

sec — cosec. And at (180° + §) and (360° + 9) trigo identitics
remain same i.e. sin — sin, cos — cos, tan— tan and so on.
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TRIGONOMETRY
0 0° 30° 45° 60° 90°
cos 18° =sin 72° = m+—N§ cos 36° = J§+l
o 1 N NE) ) 4 4
sin 2 2 |2 RULE 9 : If (1 + tan A) (1 + tan B) = 2 then A + B = 45°,
Function Sum Formulae :
cos 1 V3 - L 0 C+D C-D
A ied il . B
2 ‘/5 2 sin C + sin D = 2sin 2 cos 2
1
tan 0 Ta 1 J§ @0 C- D
‘/§ sinC-sinD =2 sin
1
cot » J3 1 T= 0
\/§ cosC +cosD = 200556_
2
sec 1 o= V2 2 @ C+
J§ cos C—cos D = —3 sin —5—
2
cosec ® 2 ﬁ ﬁ 1 Double : (Multiple angles)
2tanA
Angle Sum formulae : s AcosA= | 4 24

sin(A+B)=sinAcos B +cosAsinB
cos (A+B) =cos A.cos B +sin A .sin B

tanAxttanB

tan (A+B)= Tz an AtanB
cotA.cotB¥1
cotA+B)= " noita

cotBxcot A

2 sin A cos B =sin (A + B) + sin (A - B),
2 cos A. sin B = sin (A + B) - sin (A «B),
2 cos A.cos B=cos (A + B) + (A= B),
2sinAsinB=cos(A-B) Heos

sin(A+B)sin(A-B=sinzZA = cos2 B-cos2A

cos (A + B) cos (A-B) =cos?>A - s ='cos? B-sin?A,
sin (A + B + C) = sin A cos sC +c¢ sin B cos C +
cos A cos B sin C - sin in

cos(A+B+C)= 0s C —cosAsin Bsin C

—sinAcosBsinC
tan (A +B +C)

os C,

+tanC-tanA.tanB.tanc
—tanB.tanC-tanC.tan A
n, then sin A = sin B, cos A = —cos B and

7, then sin A = -sin B, cos A = cos B and
tan A = -

RULE 8 : sing.sin2g.sin4g

1

Z sin 3 g, cosg.cos 29.cos 49

1
Z cos 39, tanpg.tan2g.tan 49 =tan 36

Some values to be remembered :

V5 -1 , sin 36° = 10-2V5
4 4

sin 18° =

www.jkchrome.com

0s2A —sin?A = 2cos?A -1

1-tan? A

y 2A = —5—
bt l+tan? A"’

1-cos2A
2cos?A =1 + cos 2A tan?A = 1+cos2A

2sin?A =1-cos 2 A,

2tanA
tan2A="7", 3 =
Thrice angle formulae :

sin 3 A=3 sin A -4 sin®A,
cos 3A=4cos®?A-3cosA,

3tanA-tan3 A
1-3tan? A

Half-angle-formulae : (Sub-multiple angles)

s (3] els) ls]

1+tan2(é)’

2
e (5w

cos A = cos® | — sin )

(A)

= 2cos ) -1
oA

=1-2 sin 2

tan3 A=
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TRIGONOMETRY
this may also be expressed as
2 A
1-tan (5) sinA _sinB_sinC_,
- 1+tan2(é)' 2 booe
2 Ina AABC:
sin (B + C) =sin A, sin (C + A) =sin B, sin (A + Bj= sin C
A cos (B + C) =—cos A, cos (C + A) =— cos B,cos (A + C
o 22
2cos 2 =1 +cos A, tan (B + C) = - tan A, tan (C + A) = —tan B,
A B-C
2slnz(5)=l—cosA tan (A + B) = —tan C = sin 2
) A l1-cosA ( )
tan?| 5| = T cos A ~ cos[B=C)_ b+c A _ 2
2 a 2 I'b+c tan(B+C)
2
2 Cosine form ?
tan A = l—tan2(é) In any AABC,
2 ) b%+c2-a2
One-third angle formulae : (1) a ccos Aor, cos A = 2be
A A
sin A = 3 sin (g) —4sln3(§), R aZ+c?2-b?
@ +a’-2cacosBor,cosB= —(—
2ca
A=4 S(A) 3 (A) 2 2 2
cos A=4cos®| | -3 cos| 5 b2 -
3 3 (lu)cz=a2+b2—2abcosCor,cosC=u
2ab
3tan| 2 - tan3( A Projection Formulae :
3 3 In any AABC,
tan A = of A ) a=bcosC+ccosB
! 3tan(3) ()b=ccosA +acosC

cos A.cos 2 A. cos 22 A.cos’3

sin2" A
= 2"sinA’
. 1
sing .sin (60° - ]=Zsln39
1
cos g cos. (6 60° + e]:ZCOSSQ
Some elated to triangle : Sine formulae
A
c b
B C
a
a b c 9R

sinA=sinB=sinC=

() c=acosB+bcosA

i.e. any side of a triangle is equal to the sum of the
projections of other two sides on it.

Napier's Analogy (Law of Tangents):
In any AABC,

B-C b-c A
(1) tan 5 )= brc cotE

A-B a-b C
(1) tan(T) = (m) cotE

C-A c-a B
(111) tan 5 J=lc+a cotE

Area of a triangle :
1 1
InanyAABC,AreaofA:EbcslnA=§caslnB
L b
=54 sin C

RULE 10. The equation acos§ +bsin g =cissolvable

for lcl < ‘fa2+b2 .

aaoa
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QUESTIONS ASKED IN PREVIOUS SSC EXAMS

TYPE-I J

1. In circular measure, the value of
the angle 11°15'1s

n® n¢
T @
n€ n€
Y T}

(SSC CHSL DEO & LDC Exam.
28.10.2012, Ist Sitting)

2. In a trlangle ABC, ZABC = 75°

C
and ZACB = % . The circular

measure of /BAC is

5n n
(1) Eradlan 2) §rad1an

T T
3) 3 radian (4) Eradlan

(SSC Graduate Level Tier-1
Exam. 11.11.2012, Ist Sitting)

3. The circular measure of an angle

51
of an isosceles triangle is 9 -

Circular measure of one of
other angles must be 2 3

ﬂ 51

1

°16'22" (approx.)
(8) 57°22°16" (approx.)
(4) 57°32'16" (approx.)
(SSC Graduate Level Tier-1

Exam. 21.04.2013, Ist Sitting)

3
5. (?) radians is equal to
(1) 100° @ 120°
(3) 108° @) 180°

(SSC Graduate Level Tier-I
Exam. 19.05.2013)

6. If the sum of two angles 1s 135°

bl
and their difference 1s -, then

the circular measure of t11'12e great-
er angle is
2 3n
Uiy @5
5n b
© 19 @3

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

s
7. HOS@SE and sec?0 + tan? 6

=7, then 6is

5r
(1) 12 radian

g
3) 5 radian
(sscc
Polis

8. If um

ifference of two

22
angl 9 radian and 36°

vely, then the value of
er angle in degree taking the

22
value of & as =7 is:

(1) 52° 2) 60°

(3) 56° (@) 48°
(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)
9. The circular measure of the in-

cluded angle formed by the hour
hand and minute hand of a clock

at 3 p.m. will be
r ki
(1) 7 @ 3
il =
@) 1o @ 5

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 08.09.2016) (Ist Sitting)
10. Which of the following relations is
correct for 0 < g < 90° ?
(1) sing = sin?%g
(2) sing < sin?p
(8) sing > sin?%p
(4) sing = cosecy
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016 (Ist Sitting)

11. If 6 is an acute angle and sin (6 +

1
18°) = 5 then the value of 6 in

circular measure

T
(1) 12 radians

@
3) ans

E radians

(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IIIrd Sitting)
12. What 1s the measure of central
angle of the arc whose length is
11 cm and radius of the circle is
14 cm ?

(1) 45° (2) 60°

B 75° (@) 90°
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)

TYPE-II ]

1. The minimum value of 2 sin? 6
+3cos?01s
(1) o (2) 3
3) 2 4)1
(SSC CPO (SI, ASI & Intelligence
Officer) Exam 28.08.2011 (Paper-I)
2. If cosec 39° = x, the value of

1
+ sin? 39°+ tan? 51°

cosec?51

I S
~ sin?51°sec? 39° 1s
M Yx2-1 @ {1-x2
B)x2-1 (4)1-x°

(SSC CPO (SI, ASI & Intelligence Officer)
Exam. 28.08.2011 (Paper-I)

3. The value of
tan 4°.tan 43°.tan 47°.tan 86° is
(1) 2 @ 3
B 1 @) 4

(SSC CPO (SI, ASI & Intelligence
Officer) Exam. 28.08.2011 (Paper-I)

& (SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting) (North Zone)
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tané +cot 6
tan6 —cot6 = 2. 0<6<
90°), then the value of sin 6 is

V3

) >

4. If

2
m
1
6 3 @1

(SSC CPO (SI, ASI & Intelligence Officer)
Exam. 28.08.2011 (Paper-I)
5. If cos x + cos y = 2, the value of
sin x + sin y 1s
(1) o @21
() 2 @ -1
FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
6. The value of tan1°tan2° tan3°.......
tan89° 1s :

11
1
® V3 @) 3
(SSC CHSL DEO & LDC
Exam. 11.12.2011) (Ist Sitting)
(Delhi) & (FCI Assistant Grade-III
Exam. 05.02.2012 (Paper-I) East Zone
(IInd Sitting) & (SSC GL Tier-I
Exam. 21.04.2013) (Ist Sitting) & (SSC
CAPFs SI & CISF ASI Exam. 23.06.2013)
7. The measure of the angles of a
triangle are in the ratio 2 : 7 :
11. Measures of angles are
(1) 16°, 56°, 88°
(2) 18°, 63°, 99° P
(3) 20°, 70°, 90°
(4) 25°, 175°, 105°
(SSC CPO S.I. Exam. 07,
8. The angles of a tria
(x + 5)°, (2x - 3)°
The value of x 1s

(2 0

.2003)

2 -1
1
® 5

(SSC CHSL DEO & LDC Exam.

04.12.2011 (Ist Sitting (North Zone)

10. If 6 be an acute angle and

7 sin?6 + 3 cos?0 = 4, then the
value of tan 6 1s

(SVNEY

(3)1

1
(2) 3
4o
(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

TRIGONOMETRY
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11. The value of sin21° + sin25° +
sin?9° + .... + sIn?89° is

1
15 2112
11
3)11 (4) —E

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

12. The numerical value of cotl18°

(cot72 cos?22 +

is

1
tan72 secZ68 )

(1)1 @ 3
1
(3)3 @75

(SSC CHSL DEO & LDC
04.12.2011 (Ist Sitting

13.Iftan 15° =2 - /3,

tan 15° cot 75° + °
(1) 14
(3) 10
(SSC DE C Exam.

1 itting (East Zone)
te'angles, 0 < x +
(2x - 20°) = cos

2y + then the value of tan
(x+yis
1
) 5@ @
B V3 4)1

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (Delhi Zone)
15. If Z A and £ B are complementa-
1y to each other, then the value of
sec? A + sec? B-sec? A . sec2 B

is
1
(32

(2)-1
4)o
(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sttting)
16. sin?5° +sIn?6° + ... + sin?84° +

sin?85° = ?
1) 39 l 2) 40 l
(1)39 5 @ 40
1
(38) 40 (4) 39 \/5
(SSC CHSL DEO & LDC
Exam. 11.12.2011 (IInd Sitting
(Delhi Zone)

17. sin?5° + sin?10° + sin?15° + .... +
sin?85° + sin?90° is equal to

1 1
m75 @85

(3)9

+ tan 11° tan 31°

c 1°
tan n 59° tan 79° -
3 (sin? 21° + sin? 69°) 1s :

2 @ -1

1 @o

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

cos26
cot20—cos? 6
0° < 6 < 90°, then the value of 6
1s:
(1) 30° (2) 45°
(3) 60° (4) None of these
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)
20. If A =tan 11° tan 29°,
B =2 cot 61° cot 79°, then :
(1) A=2B (2 A=-2B
(B) 2A=B 4 2A=-B
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

=3 and

X
21. If sin 17° =§ , then the value of

(sec 17° —sin 73°) 1s

y2

0

2
@
y (yz 2
2

o A

yZ

o

(FCI Assistant Grade-III

Exam. 05.02.2012 (Paper-I) East Zone
(IInd Sitting) & (SSC Graduate Level
Tier-1I Exam. 16.09.2012)
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22.

23.

25.

27.

If 0° < 6 < 90°, the value of
sin 6 + cos 6 1s
(1) equal to 1
(2) greater than 1
(3) less than 1
(4) equal to 2
(SSC Graduate Level Tier-II
Exam. 16.09.2012)
The expression

tan57°+cot37°

tan 33°+cot 53°
(1) tan 33° cot 57°
(2) tan 57° cot 37°
(8) tan 33° cot 53°
(4) tan 53° cot 37°
(SSC Graduate Level Tier-II
Exam. 16.09.2012)

cot 30°-cot 75°

is equal to

. The value of tan15°- tan 60°
i1s:
(1o 21
(B J3-1 (4) -1

(SSC CHSL DEO & LDC Exam.
21.10.2012 (IInd Sitting)
The value of
cot 6.tan(90° - 6) — sec(90° - 6)
cosecH + (sin? 25° + sin? 65°) +
J3 (tan 5° tan 15°. tan 3Q°.
tan75°. tan 85°) is :
(1)1 (2)-1
(3)2 (4)o0
(SSC CHSL DEO &
21.10.2012 (IIn

then the value
(1) 20°
(3) 40°

If, osec 23° = 1, the value
of
> 2) 37°
3) @) e7°
(SSC CHSL DEO & LDC Exam.
04.11.2012 (IInd Sitting)
L If2 (cos26-sin26) =1, 01s a

positive acute angle, then the
value of 6 1s

(1) 60° (2) 30°

1
(3) 45° (4) 22 2 °

(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sttting)

TRIGONOMETRY
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29. The value of (tan35° tan45°
tan55°) 1s
1
5 @ 2
B 0 @1
(SSC Delhi Police S.1. (SI)
Exam. 19.08.2012)
30. If sec (76 + 28°) = cosec (30° -
36) then the value of 6 1s

1) & Q) 5°
(3) e0° @ o
(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)
T 6
31. If tan| ~——|= ‘/5 the value
2 2
of cosf 1s :
1
(1o 2) 2

T
(4) 1

(SSC Graduate Level Tier-1
Exam. 11.11.2012, Ist Sitting)

1
. IfsecO6=x+ Ax (0° < 6 < 909,
then sec 6 + tan 6 is equal to

X
M3 @ 2x
1
@ x @ 5%
(SSC FCI Assistant Grade-III Main
Exam. 07.04.2013)

34. The value of
cos 1° cos 2° cos 3°.......
cos 177° cos 178° cos 179° 1s :

1
mo @5

1
@1 @75
(SSC Graduate Level Tier-I
Exam. 21.04.2013, Ist Sttting)

35. The value of
(sin? 25° + sin? 65°) is :

J3
(1) o @1
B0
Exam.
36. If secH
90°
(1) defined (2) ﬁ
5 @3

(SSC Graduate Level Tier-1

Exam. 21.04.2013 IInd Sitting)

37. If sin (60° — 6) = cos (y — 30°),
then the value of tan (y - 6) 1s
(assume that 6 and y are both
positive acute angles with 6 < 60°

and y > 30°).

1
SN (20
3 3 @1

(SSC Graduate Level Tier-1
Exam. 21.04.2013 IInd Sitting)

38. If asin 0 + b cos 0 = ¢ then the
value ofacos 0 - bsin Ois:

W) +y_a2+p?+c2
@ a2 +p?-c?
® +Va?-b%-c2
@ a2 _p%ic?

(SSC Graduate Level Tier-1
Exam. 21.04.2013)

1
39. If sin (A - B) = Eand
1
cos (A + B) = — where

2

A>B>0andA +Bis an acute
angle, then the value B is

e e
(1) 3 2 12
s
@ D)

(SSC Graduate Level Tier-1
Exam. 21.04.2013)

N

3
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40. Maximum value of (2sin 6 + 3

cos 0) Is
12 @ 13
® V15 @1

(SSC Graduate Level Tier-I
Exam. 21.04.2013)
41. The value of
152 (sin 30° + 2 cos? 45° + 3 sin
30° + 4 cos? 45° + .... + 17 sin
30°+ 18 cos? 45°) 1s
(1) an integer but not a perfect
square
(2) arational number but not an
integer
(8) a perfect square of an integer
(4) rrational
(SSC Graduate Level Tier-I
Exam. 21.04.2013)

42. Evaluate : 3 cos 80° cosec 10°
+ 2 cos 59° cosec 31°
M1 @ 3
B 2 @5
(SSC Graduate Level Tier-I
Exam. 19.05.2013)
43. sin26 -3 sin 6 + 2 = 0 will be
true if
(1) 0<H6<90 (20 0<6<90
(3 6=0° @) 6=90°
(SSC Graduate Leve‘ler-
Exam. 19.05.2
44. Iftano=ntan f and sin o =
sin B, then cos? o 1s

2

m2

M nZ+1

m2+1

n?+1
Graduate Level Tier-1
. 19.05.2013 Ist Sitting)

3
45, Iftan6 = 2 and 6 1s acute, then

cosec 6
4 5
M 3 @ 3
1
® 2 @ 5

(SSC Graduate Level Tier-1
Exam. 19.05.2013 Ist Sitting)

www.jkchrome.com

7
46. If cosec 6 — cotb = DX the value

of coseco 1s :

g4 sl
()28 “28
o 53 49
()28 “28

(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013

47.1f x sin 45° = y cosec 30°, then

x4 "
—a Isequalto
y4 €q
(1) 4° (2 6°
8) 22 (4) 8°
(SSC Graduate Level Tier-1I
Exam. 29.09.

48. If 5 tan 6 = 4, then

5sin 8 —-3cos @
5sin 8 + 2cos @

2
13
1
@8 )3
(SSC CHSL DEO & LDC
Exam. 20.10.2013)
912 coseg” 23° cot? 67° — sin? 23° —

° —cot? 67° 1s equal to
1 (2) sec? 23°
(3) tan2 23° @o
(SSC CHSL DEO & LDC
Exam. 20.10.2013)
0. The equation

2
cos? 6 = —(x +Y)

4xy
is only possible when
Mx=-y 2 x>y
B)x=y 4 x<y
(SSC CHSL DEO & LDC
Exam. 20.10.2013)
51. The value of cosec? 18° —

1
is

cot?72°
1

(e @ g
1

® 3 @1

(SSC CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)

52. If o + B =90°, then the value of

(1 -sin2a) (1 - cos?a) x (1 + cot?p)

(1 + tan2p) 1s
11
30

2) -1
@) 2
(SSC CHSL DEO &

2sin 68°
cos22°

3tan45 .tan 20 .tan70
is 0
1) @o
3 @ 2
( HSL DEO & LDC Exam.

27.10.2013 IInd Sitting)
he value of tan 10° tan 15° tan
5° tan 80° 1s
)0 @21
3) -1 @ 2

(SSC CHSL DEO & LDC Exam.
10.11.2013, Ist Sitting)
55. The minimum value of 4 tan26 +

9 cot?0 1s equal to
(1o (2)5
@) 12 (4) 13

(SSC CHSL DEO & LDC Exam.

10.11.2013, Ist Sitting)

56. If sin 7x = cos 11x , then the
value of tan 9x + cot 9x 1s

11 2 2
B 3 @) 4
(SSC CHSL DEO & LDC Exam.

10.11.2013, Ist Sitting)
57. If tanZa = 1 + 2 tan2p (o, B are
positive acute angles), then

/2 cosa - cosp 1s equal to

o @ J2
B1 @ -1
(SSC CHSL DEO & LDC Exam.

10.11.2013, Ist Sitting)
58. The product cos1® cos2°® cos3°
cos4° .... cos100° is equal to
(1) -1
Q)1

1
(2) 1

CANG
(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)

59.If 2 (cos26-sin26)=1(01sa
positive acute angle), then cot 61s

equal to

1
m _J3 2) ﬁ
B 1 @ J3

(SSC CHSL DEO & LDC
Exam. 20.10.2013)
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60. If tan (26 + 45°) = cot 36 where
(26 + 45°) and 36 are acute an-
gles, then the value of 6 1s
(1) 5° @ o
(3) 12° @) 15°

FCI Assistant Grade-III

Exam. 25.02.2012 (Paper-I)

North Zone (Ist Sitting)

61. If 6 be acute angle and cos 6

‘E h h 1 f
17,t en the wvalue o
cot (90° - 6) 1s
28 8
W35 @15
17 17

FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)

62. Ifsec?6+tan20 = % then

sectp — tan*p=
7
M 15 @ 35
(&) = @1
12

FCI Assistant Grade-III
Exam. 25.02.2012 (Paper-I)

then the value of sin (x + y) is :

(1o 2 1
1 2
® 3 (
FC rade-III
0502.2012 (Paper-I)
e (IInd Sitting)
64.If A, e the angles of a

trian, th ut of the follow-
correct relation is :
+B C
= Ccos —
2 2
A+B . C
cos =sin —
@ ( ) 2
(&) 1:an(A+ B)=secE
2
<

A+B
cot| —— |=tan
@ cot (232 tan 5
FCI Assistant Grade-III.

Exam. 05.02.2012 (Paper-I)
East Zone (IInd Sitting)

TRIGONOMETRY
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65.Ifsino+cosB=2(0°<B<ax

20+ B
90°), then sin =

3
o o
(1) sin 2 (2) cos 3
o 2a
(3) sin 5 (4) cos?
(SSC CHSL DEO & LDC Exam.

04.12.2011 (Ist Sitting (North Zone)

2
66. If cos*6 — sin* 6 = 3 then the

value of 2 cos?6 -1 1s

o @21
2 3
B3 435
(SSC CHSL DEO & ¥

04.12.2011 (Ist Sit] [Nort]

67. If sin o sec (30° %

60°), then
sin o + cos 2a.1s

2+ J§
(11 (2) 273
0 @ 2
(SSC CHSL DEO & LDC Exam.

.12.2011 (Ist Sitting (North Zone)
.If tan 6 = 1, then the value of

8sin6 + 5cos 6
sin®6 - 2cos>6 + 7cos6 1s

1
(1)2 (2) 25

4

33 @3
(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (North Zone)
69. If 6 be a positive acute angle sat-
isfying cos? 6 + cos* 6 = 1, then

the value of tan? 6 + tan* 6 1s
3

5 @1
1

®) 3 @o

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (North Zone)

4
70.1If tan 6 = 3 then the value of

3sin 6+ 2cos 6
3sin 6 —2cos 6 Is

(1) 0.5 2) -0
3) 3.0 @)
(SSC CHSL
04.12.2011 (IInd Zone)
71. The simplif of
(sec A — c@s c A —sin
A)? — (cot 21s
1
(1) @5
(31 (4)2
QSC CHSL DEO & LDC Exam.
4.12.2011 (Ist Sitting (East Zone)

6 be acute and tan 6 + cot 6 =
, then the value of tan® 6 + cot'®
O1s

1)1
3)3

(2)2

(4) 4
(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sttting (East Zone)

7
73.1f sin 6 — cos 6 = T3

13 and
0 < 6 < 90°, then the value of sin
0+ cos0is
h17 , 13
(1) 13 ) 17
1 1
® 13 @ 17

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (East Zone)

1
74. If 2cos6 — sind = E s

(0° < 6 < 90°) the value of
2 sinb + cos6 is

1

m 7 @ V2
3

e 5 @ %

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)
sin 6 + cos 6
sin 6 —cos 6
ue of sin*6 — cos?*6 1s

75. If = 3, then the val-

Y] @

3 @)

(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)

ajw O]~
gl gN
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76. If sec?6 + tan?6 = 7, then the val-
ue of 6 when 0° < 6 <90°, 1s
(1) 60° (2) 30°
@) o (4) 90°
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (Delhi Zone)
77. The simplified value of

(see x sec y + tan x tan y)? -
(sex x tan y + tan x sec y)?1s :

1 -1 @2 o0
(8) sec? x @1
(SSC CHSL DEO & LDC Exam.

11.12.2011 (IInd Sitting (Delhi Zone)
78. If sinb + cosecH = 2, then value
of sin'®9 + cosec'®d is equal

to:
(11 2) 2
(3)3 (4) 100

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (Delhi Zone)
If A = sin?6 + cos*0, for any value
of 6, then the value of A 1s

79.

3
M1<A<2 (2]ZsAsl

13 3 13

<A< <A<

B g=A=l@z=As<ig
(SSC CHSL DEO & LDC Exam.
11.12.2011 (Ist Sitting (East Zone)
. If sin6 + cosec6 = 2, then the
value of sin®0 +cosec® when 0° <
6<90° 1s

(1o 21
(3) 10 42
(SSC CHSL DEO & LDC

11.12.2011 (Ist Sitting

81.

82. + cos? = 2, then the val-

ue of tan® o + sin® B is :
(1) -1 2 o0

1
@1 @3

(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)

If 6 1s a positive acute angle and
tan 26 tan 36 = 1, then the value

83.

56
of (2 cos’i -1)1s

www.jkchrome.com

TRIGONOMETRY
L
m -5 @1
L
@0 @ 5

(SSC Graduate Level Tier-1I

Exam. 16.09.2012)

In a right-angled trlangle XYZ,
right-angled at Y, if XY =92./6

and XZ - YZ = 2, then sec X +
tan X is

84.

1
m Jg ® V6
6
B 2/6 @) g
(SSC Graduate Level

Exam. 16.09.
85. The minimum value o
cos?0 + sec?0 + cose
+ cot?0 1s
11
@) 5

el Tler-II
Exam. 16.09.2012)

(¢ Ta

86.

@2 2
@ o
(SSC Graduate Level Tier-11
Exam. 16.09.2012)
. If cos 6 + secO = 2, the value of
cos®6 + sec®0 1s
(1)4
(B)1

B)1

@) 8
(4) 2
(SSC CHSL DEO & LDC Exam.
21.10.2012 (Ist Sitting)
88. The numerical value of
5
sec29 * 1+ cot?6
(1)5 (2)2
83 (4) 4
(SSC CHSL DEO & LDC Exam.
21.10.2012 (IInd Sttting)
89. The numerical value of

( 1,1 )( 11 )
cos® cotb/\cos6 coto

is

+3sin?61s:

(1o @) -1
(3) +1 4) 2
(SSC CHSL DEO & LDC Exam.

28.10.2012 (Ist Sitting)

sinb +cos6 _ §
sine_cose 4 hevalueof
tan26+1
T 2. . I8
tan“6-1
25
(1) 16
41
© 20 41
& LDC Exam.
.10.2012 (Ist Sitting)
91. If 7 26 = 1, then the
value of tan 36 is
¢ 1
N3 @7
1
® 73 @ _3

(SSC Graduate Level Tier-1
Exam. 11.11.2012 (Ist Sitting)
92. The value of

(200529_1)(1+tan6 . l—tane)ls
1-tan6 1+tan®
(14 @1
(33 @2

(SSC Assistant Grade-III

Exam. 11.11.2012 (IInd Sitting)

93. If sec6 + tan6 = 2, then the value
of sec 6 1s

(1 @ 5

slon g

3) @ J2

(SSC Delhi Police S.I. (SI)
Exam. 19.08.2012)
. If cosecO — sinf = [ and secbH —
cosf = m, then the value of Pm?(P
+m?2 + 3) 1s
(1) -1
B 1

@ o
@ 2

(SSC Delht Police S.I. (SI)
Exam. 19.08.2012)

2sin 6 —cos @

95. If ~s0+smo =1, then val-
ue of cotf is :
1 1
V35 @3
(33 @2

(SSC CHSL DEO & LDC Exam.
04.11.2012, Ist Sitting)
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96. If tan 6 = 2, then the value of

8sin 6+ 5cos6

sin®6 + 2cos® 6 + 3cos 6 1

21 8
) 5 25
7 16
® 5 @ 5

(SSC Graduate Level Tier-I

Exam. 11.11.2012, Ist Sttting)

97. Iftan 6 + cot 6 = 2, then the value
of tan'® 6 + cot'® 6 1s
(1) 2 ()0

@B 1 @ 3
(SSC FCI Asststant Grade-III
Matn Exam. 07.04.2013)

cot®
*1"tans Isequal to

tan6
98. T coth

(I) 1 -tan 6-cot 6
(2) 1 + tan 6 - cot®
B) 1-tan 6 + cot 6
4 1+tan6 +cotb
(SSC FCI Assistant Grade-III
Main Exam. 07.04.2013)
99. If sin 6 + cosec 6 = 2, then the
value of sin®6 + cosec® 6 is :

(13 22
B) 4 @1
(SSC Graduate Level Ti

Exam. 21.04.2013, Ist

100.If sec 6 + tan 6 =2 + /5, th
the value of sin 6 + cog 6 is :

3 2
(1) 5 2

7 R
3) 5 ) 5

duate Level Tier-I
. 21704.2013, Ist Sitting)

101. of
cot® —cosec 6) (1 +tan 6 +
is equal to
11 (2) 2
(30 (4)-1

(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)
102. Iftan 6 + cot 6 = 2, then the val-
ue of tan™6 + cot™ (0° < 6 < 90°,
nis an integer) is
(12 (2) 2~
(3)2n (4) 2n+1
(SSC Graduate Level Tier-I
Exam. 21.04.2013 IInd Sitting)

www.jkchrome.com

sin® cos6

108. If , then

x y
sin 6 — cos 0 1s equal to
(1) x-y 2 x+y

X—y y—x
©) Jx2+y2 @) Jx2+y2

(SSC Graduate Level Tier-1
Exam. 21.04.2013 IInd Sitting)

104. If x=asec 6 cos ¢ , y= bsecd
sin ¢, z= ctan 6, then the value
; x2 2 z2 1
of 5 +>5— s
2 p2 2
1 @ 4
B9 @ o
(SSC Graduate Level
Exam. 21.

secf+tan6 5

- secO—tan6 _
slnelsequalto
m g

w5

Graduate Level Tier-1
Exam. 21.04.2013)
X + cos2x = 1, the numer-
value of
(sin!2x + 3 sin!®x + 3 sin8x +
sinx-1)1s:
(1) -1
8) 0

@ 2
@1
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
107. If (1 + sin o) (I + sinp)
(1+siny) =(1-sino)(l-sinp) (1
- sin y), then each side is equal
to
(1) = cos a.cos B cos y
(2) £sinasinp siny
(3) = sin a cos B cos y
(4) £ sin o sin B cos y
(SSC Graduate Level Tier-I
Exam. 21.04.2013)
108. The numerical value of

! 5 3 ) +251n26
l+cot“6 1+tan“6
will be
1 2 2) 5
@) 6 @ 3

(SSC Graduate Level Tier-I
Exam. 19.05.2013 Ist Sitting)

109. The value of
4 3

57—+ +3sin?«
l+tan“a

1+cot?a
is

(1) 4
B 2

110.

The value
6 (sin x
cos® 4 1
(1) 11
By 12 @) 13

¢ Graduate Level Tier-1

. 19.05.2013 Ist Sitting)

Thvalue of

+sin6 cos 6

)—2tan29

cos6 1+sin6

1s
(1) 4
B 2

(21
@ o
(SSC Graduate Level Tier-1
Exam. 19.05.2013 Ist Sitting)
If tan 6 + cot 6 = 2, then the
value of tan26 + cot26 is
1 2 @2 1

B V2 @o
(SSC Graduate Level Tier-1
Exam. 19.05.2013)
The eliminant of 6 from x cos6 —
ysin 6 =2 and xsin 6 + y cos 6
=4 will give

112.

113.

1) x2+y?=20
@ 3x2+y%2=20
B x2-y2=20
@ 3x2-y2-=10
(SSC Graduate Level Tier-1
Exam. 19.05.2013)

114. The value of

cosZA (sin A +cos A)

cosec?A (sin A —cos A)

sinZA (sin A —cos A)
secZA (sin A +cos A)

(sec? A — cosec? A)
11 2) 3
B 2 @) 4

(SSC Graduate Level Tier-1
Exam. 19.05.2013)
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115. The value of

1 1
cosecH —coto - sin6 1s
11 (2) cot®
(3) cosec®  (4) tan6

(SSC Graduate Level Tier-1
Exam. 19.05.2013 Ist Sitting)

116. If cos 6 + sin 6 = /9 cos 6, then
cos 6 —sin 6 1s

() J2 tan6 (2 -,/ cos®

B -J2 siné (4 2 sin6
(SSC Graduate Level Tier-1 Exam.

19.05.2013 (Ist Sitting) &
(SSC GL Tier-II Exam. 29.09.2013)

117. If cos? 6 — sin? 6 =7+ then the

wlN

value of 1 — 2 sin26

o

S

1) @o

3)

Wi |

o L
@ 3
(SSC Graduate Level Tier-I

Exam. 19.05.2013 Ist Sitting)
The value of

1 1
+
(1+tan26) (1+cot2e) 'S

118.

1)

3)

( (2) +2

4 2
(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013)

sin A
1+ cosA

sin A
l1-cos A

120. The value of

is
(0° <A <90°)
(1) 2cosec A (2) 2 sec A
B) 2sm A (4) 2cos A
(SSC Graduate Level Tier-II
Exam. 29.09.2013)

TRIGONOMETRY

www.jkchrome.com

121.Ifrsin 6 =1, r cos 6 = /3, then

the value of (s/§ tan6 + l) is

m Va3

@)1

1
@) 3
@) 2
(SSC Graduate Level Tier-11
Exam. 29.09.2013)

122.1f xcos © - ysin 6= \[x? + 2

and
cos?6 . sin2 6 1
a2 b2 x2 +y2 ,

then the correct relation is

2 2
y
1) 5 -5 =1
(1) 2 a2
2 2
d y
92) ——+I==1
©) 2+
2 2
@) 5+ Y 1
y
= 1
(SSC CHSL DEO & LDC
Exam. 20.10.2013)
, T 6 — cotb = 0, find the value
sinb + cos 6.
(1) o 2 1
B J2 (4) 2

(SSC CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)
124. The greatest value of sin%0 +

cos?fis
1 2 2 3
1
(&) 2 @1
(SSC CHSL DEO & LDC Exam.

10.11.2013, IInd Sitting)
125. If 3sind + 5cos6 = 5, then
5sin6 — 3cos6 1s equal to

1) +£3 @2 =5
B)1 @ +2
(SSC CHSL DEO & LDC Exam.

10.11.2013, IInd Sitting)
126. If sinb + sin26 = 1, then the value
of cos26 + cos? B 1s

(1) 2 @2 4
30 (4)1
(SSC CHSL DEO & LDC Exam.

10.11.2013, IInd Sitting)

127. If tan 6 + cot 6 = 2 then the value

of B1s
(1) 45° (2) 60°
(3) 90° (4) 30°
(SSC CGL Tier-I

Re-Exam. (2013)

128. If cos nx e
of xwill be
(1o
3) -1 e of the above
CGL Tier-I
013) 27.04.2014
129. Th of
1+ — sec2 27°
aot? 63°
+ — cosec?27°1s
sin“ 63°
(1)1 () 2
©) -1 @o
(SSC CGL Tier-I
Re-Exam. (2013) 27.04.2014
180. Ifx = cos 6 cos 6
: 1-sine’ ™ 1+isine
is equal to
2 l
(M x-1 @
3 ! 4 L
© x+1 @ 1-x
(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014

In A ABC, ZB=90°and AB:
BC = 2 : 1. The value of
sinA+cotCis

131.

2+s/§

25
@ 35

B 2+45
(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014

(1) 3+45 @

X
Ifsln? =x2 - 2x + 2, then the

value of x1s
1o
8 -1

132.

21
(4) None of these

(SSC CGL Tier-I
Re-Exam. (2013) 27.04.2014

The value of

sin 43° N cos19°
cos47° sin71°
(1o @1
©) 2 @) -1

(SSC CGL Tier-I
Re-Exam. (2013) 27.04.2014

133.

— 8cos260° is
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134. The value of

+sin 821—

sin 7l
2 2

+tan? 2°.tan? 88°

mi1 2 2
B3) 0 (4)4
(SSC CGL Tier-I

Re-Exam. (2013) 27.04.2014
Find the value of 1 — 2 sin?6 +
sin?6.
(1) sin%
(8) cosec?s

135.

(2) cos?*6
(4) sec%d
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014
The simplest value of cot 9° cot
27° cot 63° cot 81° is
(1o (2)1

©B) - @ 3
(SSC CGL Tier-1I
Re-Exam. (2013) 27.04.2014

136.

137. If
(1+sinA)(1+sinB)(1+sinC)=
(1 -sinA)

(1-sinB)(1-sinC),0<A,B,C

T
<3 then each side is equal to

(1) sinAsinBsinC
(2) cos A cos B cos C
(B) tanAtanBtan C
@1

138. The value of 6, which sa
equation tan26 + 3

6 <90° 1s
(1) 15° or 0° r 0°
(3) 45° or 60° or 0°

CGL Tier-I
(2013) 27.04.2014

139. If: 0.7, then cos 6,0< 6
< ’
@ Jo.49
@) Jos1 @ Joo
(SSC CGL Tier-1

Re-Exam. (2013) 27.04.2014

140. The value of sin? 65° + sinZ 25° +
cos? 35° + cos? 55° 1s
1)o @21

1
@ 35
(SSC CGL Tier-1
Re-Exam. (2013) 27.04.2014

3) 2

TRIGONOMETRY
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141. If x sin 60°.tan 30° = sec 60°.cot
45°, then the value of x1s

(12 (2) 243

(3) 4 @ 4y3
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

142. If 6 = 60°, then

1 1
—4/1+sin6 + —4/1-sin6
2J 2J 1s

equal to

0
(2) sec—

1 tg
(1) co 2

2

3 2 4] 3
()sln2 ()cos2

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist St

143. If

= xsec 60° then
(12
B o
(ssc ccﬁ )
7

(2013)
2014 (Ist Sitting)

S|
144.

sind (@) +2 cos6

+—sm9 (@ iicose
V2 V2

(SSC CGL Tier-I Re-Exam. (2013)

20.07.2014 (Ist Sitting)

. If 7sin?0 + 3 cos?6 =4, (0°< 6 <
90°), then the value of tan 6 is

0 - 9 L
w7 @ 5
1 @ 3
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

146. If tan 9° = % then the value of

sec? 81°
———— s
1 +cot“81°

q
1) — 2) 1
(1) p @)
2 2
p q
3 4
&)} 7 @ p?
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (Ist Sitting)

147. If secH + tan6 = 5, then the value

tan6 +1

of tane—_1 18

11
1 —

13
@ —

(2+ ¢32)3 @ (2

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
Which one of the following is true
for 0° < 6 < 90° ?
(1) cosb < cos?6 (2) cosh > cosZ6
(3) cosb < cos26 (4) cosh > cosZB
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)

149.

150. If x sin 60° tan 30° - tan?45° =
cosec 60° cot 30° — sec245°, then
X =
1) 2 @ -2
3) 6 @) -4
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
151. If x = a seca cosP, y = b seca
sinB, z = c tan o, then the value
x2 2 52
of ) + ![J;_Z 2 is
1) 2 @o
31 @ -1
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
cos o sina
152. If w =aand m = b, then

the value of sin?p in terms of a

and b is
M a?+1 @ a?-p?
a? -p? a? +p?
2 2
a“-1 a“ -1
3) 55 4) ——
® a?-b? @ a? +p?

(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sttting)
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153. The value of

cos260 +4sec? 30 —tan? 45 s
sin2 30 +cos230

6 55
(1) 3 @ 15
7 7
(SSC CGL Tier-I Re-Exam. (2013)
20.07.2014 (IInd Sitting)
154. The value of sin?230° cos245° +
3
5tan230° + 2 sin290°
- 3 cos290° 1s
7 3
3— 3—
1 5
3— 3—
®) “22 @ “2q

(SSC CGL Tier-I Exam.
19.10.2014 (Ist Sitting)

1
155. If cos26 — sin26 = 3 where 0 < 6

s
<73 then the value of cos*6 —

sin%61s

1) @

3) @

©|— |~
oo wliN

(SSC CGL Tie
19.10.2 s

3 E 4 E
6§ @ =
(SSC CGL Tier-1
Exam. 19.10.2014 (Ist Sitting)
157. The value of

158.

159.

160.

162.

163.

. Ifsin 21° = 77

www.jkchrome.com

TRIGONOMETRY
(1o @21
3) 2 4 3
© @ 5

(SSC CGL Tier-I
Exam. 19.10.2014 (Ist Sitting)

3
If sin 6 = 5 then the value of

tan 6 + cos6
cot 6 + cosecH Is equal to

20 31

M 55 ® 5

5 34 o 37

@) 60 @) 60
(SSC CGL Tier-I

Exam. 19.10.2014 (Ist St
Ifacos  + bsin 6 =p
asin ® - bcos 6 = q,
relation between a, b,
1) @ - b =p°-

@) a® + b2 =p?
B)a+b=

4 a-b= q

(SSC CGL Tier-I
014 (Ist Sitting)
a)? + (cos o +
+ tan?a + cot?a, then

CGL Tier-I Exam. 19.10.2014)

X

, th 21° -
y en sec

sin 69° 1s equal to

X2 2
1 2
()nyz_xz (]nyz_xz

x2 y2

(3) nyz —y? @) xez _y2

(SSC CGL Tier-I Exam. 19.10.2014)
If sec o + tan o = 2, then the
value of sin o 1s

(assume that 0 < o < 90°)

(1) 0.4 2) 0.5

(3) 0.6 @) 0.8

(SSC CGL Tier-1 Exam. 19.10.2014)
If 3sin 6 + 5 cos 6 =5, then the
value of 5 sin 6 — 3 cos 6 will be
(1) +3 () £5

(8) £2 @ +1

(SSC CGL Tier-I Exam. 19.10.2014)

164. If 6 1s an acute angle and
tan 6 + cot 6 = 2, then the value
of tan® 6 + cot® 6 1s

1 2 2

(3)3 @ 4

(SSC CGL Tier-1 Exam. 19.10.2014)
165. The simple value of °. tan

2°. tan 3°.......

L

W 5

3)1

( . 19.10.2014)

3

166. If 0° — D) sec 60°

® 1
230° + 5 sin? 45° tan? 60°
0 then xis

1
-5 @-4

!
B-15 @-2

(SSC CGL Tier-1 Exam. 26.10.2014)
167. If 7 sin a = 24 cos a; 0 < a

T
< =, then the value of

9
14 tan o — 75 cos o — 7 sec a. Is
equal to

(1) 3 2 4

B 1 @) 2

(SSC CGL Tier-I Exam. 26.10.2014)
The value of xwhich satisfies the
equation 2 cosec? 30° + x sin?

168.

3
60° - — tan? 30° = 10 1s

4
(12 @3
B) 0 @1
(SSC CGL Tier-1 Exam. 26.10.2014)

7
If 2 sin 6 + cos 6=§ then

the value of (tan2 6 — sec2 0) Is
(1yo 2) -1

169.

3 7
B 7 @ 3
(SSC CGL Tier-I Exam. 26.10.2014)
If 29 tan 6 = 31,
then the value of

1+ 2sinfcosé
1-2sinfcosé
(1) 810 (2) 900
(8) 540 (4) 490
(SSC CGL Tier-I1 Exam. 26.10.2014)

170.

1s equal to
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171. ABCD is a rectangle of which
AC is a diagonal. The value of
(tan? ZCAD + 1) sin? Z/BAC is

1
M 2 @ 7

@)1 4) o
(SSC CGL Tier-II Exam. 21.09.2014)

172. If tan x = sin 45°. cos 45° +
sin 30° then the value of xis
(1) 30° (2) 45°
(3) 60° (4) 90°

(SSC CGL Tier-II Exam. 21.09.2014)
For any real values of 6,

’sec(-)—l _9
secH+1

(1) cot6 — coseco

(2) seco —tan6d

(3) coseco — cotd

(4) tanb — secd

(SSC CGL Tier-1I Exam. 21.09.2014)
If the sum and difference of two

173.

174.
T

and 12
spectively, then the value of the
angles in degree measure are
(1) 70°, 65° (2) 75°, 60°

(3) 45°,90° (4) 80°, 55°

(SSC CGL Tier-1I Exam. 21.09.2014)

angles are 135° re-

LY
175. Ina AABC, /B = 3" AC‘-
and D divides BC internall

sin Z/BAD
the ratio 1 : 3 then si CAD‘

is equal to

1
N 3

er-II Exam. 21.09.2014)
= cos ( A - 26°), where
an acute angle then the

value of A 1s
(1) 29° 2) 26°
8) 23° (4) 28°

(SSC CGL Tier-II Exam. 21.09.2014)

sin26-2sin? 6

177. Value of Secze—ﬂ
2cos™ 6—cos“ 6
is
(1)1 @2 2
@) -1 @ o

(SSC CGL Tier-II Exam. 21.09.2014)

TRIGONOMETRY
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178. If x = a (sinb + cosH),
y = b (sinf - cosb) then the value

2 2

X y
of a_2+b_2 is
1o @21
B) 2 @) -2

(SSC CGL Tier-II Exam. 21.09.2014)

179. If sin 5 6 = cos 20° (0° < 6 <
90°) then the value of 6 1s
(1) 4° 2) 22°
8) 10° @) 14°
(SSC CGL Tier-1I Exam. 21.09.2014)
180. If 0° < 6 < 90° and 2 secH = 3
cosec26 , then 6 is
i T
W5 @,
i i
©) 3 @ 5

& D

(SSC CAPFs SI, CISF

181.

s SI, CISF ASI & Delht
SI Exam. 22.06.2014)

3
g , then the value of
0 .secH. tand is

16

1) 16 @) 9

3 3 4 4
© 7 @ 3
(SSC CAPFs SI, CISF ASI & Delht
Police SI Exam. 22.06.2014)
If 0° < A < 90°, then the value of
tan?A + cot? A —sec? A cosec? A 1s
(1o 21
32 (4)-2
(SSC CHSL DEO & LDC Exam.
02.11.2014 (IInd Sitting)
If « and B are positive acute an-
gles, sin (4o - B) = 1 and

183.

184.

cos (2a+pB)=

5,

then the value of sin (« + 2B) 1s
mo @21

J3 1
3 > @ 2

(SSC CHSL DEO & LDC Exam.
02.11.2014 (IInd Sitting)

185. If 6 is a positive acute angle and
cosec 6 = Jg , then the value of
cot 6 — cosec 0 1s

3/2-43 V2(3+43)
(1) - a— 2)
& V2(3-+3) V1 323
3 3

(Ssc ) & LDC Exam
14 (IInd Sttting)
186. If g isa tive acute angle and
4 cos’ cos g +1 =0, then

e value of tan (g —15°) 1sequal

) O @2 1

1
@ 5
(SSC CHSL DEO & LDC
Exam. 9.11.2014)

B 3

187. If (rcose — /3 )’ +(rsing -1)*=

0 then the value of

rtan6 +sec6o

rseco + tano 'S el 0

5
@ 7

V5

@ a

4

5
3
0

(SSC CHSL DEO & LDC
Exam. 9.11.2014)

188. The value of

sin25 cos65 +cos25 sin65
tan?70 — cosec?20
Imy -1 2 o
B 1 @ 2
(SSC CHSL DEO & LDC
Exam. 9.11.2014)

189. If sin (6 + 18°) = cos 60°
(0 < 6 < 909, then the value of
cos 56 1s
1

m 5 @o
1

(&) 2 @1

(SSC CHSL DEO & LDC
Exam. 16.11.2014)
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3
190.Iftan9=z,

4sin?26 -2cos?6
4sin?6+3cos?6
1

(1) 21

4

3) 21

then the value of

is equal to
o) =
@ 57

@ 37
(SSC CHSL DEO & LDC
Exam. 16.11.2014)
sinoa
cosp sinp
sin2p 1s equal to

Ccosa

191. If = a, = b, then

@ a?+1
a? - b? a? + b?
(SSC CHSL DEO & LDC
Exam. 16.11.2014)
Let A, B, C, D be the angles of a
quadrilateral. If they are concyc-
lic, then the value of
cos A +cos B +cosC +cosDis
(1) o @21
B -1 @ 2
(SSC CHSL DEO & LDC
Exam. 16.11.2014)

192.

193.

If /3 tan 6 = 3 sin 6, then
value of (sin26 — cos26) 1s L 2
@2 3

11

1
e 3
(SSC CHSL DEO

194. If sin(A + B) =

(SSC CHSL DEO Exam. 02.11.2014

(Ist Sttting)

195. ABC is a right angled triangle,
right angled at B and ZA = 60°

and AB = 20 cm, then the ratio

of sides BC and CA is
m Js:1 @ 1:,3
B J3:J2 @ J3:2

(SSC CHSL DEO Exam. 02.11.2014
(st Sttting)

TRIGONOMETRY
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196. If tan 26 . tan 36 = 1, where
0° < 6 < 90° then the value of 6 is

(1) 22%° 2 18°

(3) 24° (4) 30°
197. If cos?a - sin%a = tan?B, then the
value of cos?p — sin? is

(1) cotza @) cot2p

3 tan’a (4) tan?p

(SSC CHSL DEO Exam. 02.11.2014
(Ist Sitting)

198.If tan (A + B) =

J3 and

1
tan(A—B)=ﬁ, ZA + ZB) <90°,
A>B, then ZAis

(1) 90° @) 30°
(3) 45° 4) 60°
(SSC CHSL DEO Exam. 16.11

(Is]

199. The value of

equal to
Exam. 16 11.2014
(Ist Sitting)

(1) sin6
3

(3) tan®
(Ssc C
—andrcose- ,

ue of ris
2 3
@ 7
CHSL DEO Exam. 16.11.2014
(Ist Sitting)

3)

n 1
1.If6+¢=§andsln6=—,

2 then

the value of sin ¢ 1s

1
@) 2
V3

(4) >

1

1
®)5
(SSC CHSL DEO Exam. 16.11.2014
(Ist Sitting)
202. If 0° < 6 < 90° and 2 sin?6 + 3
cosO = 3, then the value of 6 1s
(1) 30° 2) 60°
(3) 45° (4) 75°
(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014, IInd Sitting
TF No. 545 QP 6)
203. The value of 6 (0 < 6 <90°) satis-
fying 2 sin26 = 3 cos 6 1s
(1) 0° (2) 30°
(3) 90° (4) 45°
(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)

204.If a (tang + cot g) = 1, sing +
cos 9 =bwith0° < g <90°, then
a relation between a and b 1s
1) b2=2(a+1)
(2)b2=2 (a-1)
B) 2a=p-1
4 2a=pP+1

(SSC CGL Tier-II

le and cot A +

cos = the value of
sinfA 1s
3
v 1 @ 7
4
5 4 o

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
IInd Sitting)

206. The simplest value of
sin?x + 2 tan?x - 2 sec?x +

cos?x1s
mi (2)0
3) -1 @) 2

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KP0)

207.If x=asecH and y= btan 6
2 2
b
then —2——2=?
Xy
11 2 2
B 3 (4) 4

(SSC CAPFs SI, CISF ASI & Delht
Police SI Exam. 22.06.2014

TF No. 999 KP0Q)
208. The value of sin?1° + sin22° +

sin23° + .....+ sin289° 1s
(1) 22 2) 44

3 22l 4 44l
(8) 2 @ 2

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

3 . 3
6 +sin” 6

. The value ofu

cos6 +sinb

cos®6-sin®e

P p—" is equal to
(1) -1 @21
(3) 2 @o

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)
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X

Ifsin 17° = g then

sec 17° — sin 73° 1s equal to
y y?
1 2
(]Jyz_xz ()(x‘/yz_xz)

2

210.

x x
3) Wyy? - x?) 4 (y\/y2 —x?)

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

If 61s a positive acute angle and

cosec 6 + cot 6 =,/3, then the
value of cosec 6 1s

1

211.

WG @4
2
®F @1

(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

212. If cos a + sec o = /3, then the

value of cos? o + sec3a 1s
(1) 2 21
(3)0 4) 4
(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)

If sin6 +cos 6= /9 cos e‘h
the value of cot 8 1s

mJ2z+1 @ J2 -1

213.

®Jy3-1 @ + 2

(SSC CGL Tier-1

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)

cot 30°-cot75°

215. Thevalue of tan 15°- tan 60° is

equal to
1 -1 @o
B 1 @ 2
(SSC CHSL (10+2) DEO & LDC

Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)

TRIGONOMETRY
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216. If sin 6 + cos 6 = p and sec 6 +
cosec 6 = q, then the value of q
P2-1)1s
1) 1 (2 p
©B) 2p @) 2

(SSC CHSL (10+2) DEO & LDC

Exam. 16.11.2014 , Ist Sitting

TF No. 333 LO 2)

217. If sin (3a.— B) = 1 and cos (20+p)

1
= E,thenthevalueoftanals

1

m o @ 73

@ 1 @ J3
(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting
TF No. 333 LO 2)
If sin (60° — ) = cos (y +
then the value of sin (x - y)

218.

1 1
(1 2 @) b}
@ V3
2

(Ssc (10 & LDC
.2014, IInd Sitting
No. 545 QP 6)
219. = b tan6, then

@o
@) 2
(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014, IInd Sitting
TF No. 545 QP 6)
. a, b, ¢ are the lengths of three
sides of a triangle ABC. If a, b, ¢
are related by the relation a2 +
b? + ¢ = ab + bc + ca, then the
value of sin?A + sin?B + sin2C is
() @ %

N[ | w

9
&) @ 7

(SSC CGL Tier-1I Exam. 12.04.2015

TF No. 567 TL 9)

If asin 6+ b cos 6 =c, then
acos 6 - bsin 6 is equal to

(1) +Ja+b-c

@ +Va?+p?+c?
B a2+ b2 -2
@ +c? +a?_p?

(SSC CGL Tier-1I Exam. 12.04.2015
TF No. 567 TL 9)

221.

222.1f sin 6 + cos 6 = 2 sin

(90° - 0), then the value of cot
Ois

1) -y2-1

@ J2+1
(SSC CGL Tier-II

@ (2-1

41

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
. If x cos230°. sin 60° =

tan? 45°. sec 60°

cosec 60° then the
value of x is
1 1
nwE o ey
2 1
2% -
® 23 @ 5

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
If tan o = 2, then the value of

COSCCzct - secza

— 5 o5 Is
COSCC2G + secza

225.

_3
@ g

17
@ 5

15
0m 5

3
()] 5

(SSC CGL Tier-II Exam. 12.04.2015
TF No. 567 TL 9)
3
226. If sin (6 + 30°) = E , then the

value of cos261s

1
(1) 1 2) g
3 1
()] 1 @ 2

(SSC CGL Tier-1I Exam. 12.04.2015
TF No. 567 TL 9)
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227.1f 0<6<90°and 4 cos?60-4 /3
cos 6+ 3 =0 then the value of 61s
(1) 30° (2) 45°
(3)90° (4) 60°
(SSC CGL Teer-1l Exam. 12.04.2015
TF No. 567 TL 9)

228. If secg—cos g = % where g 1Is

a positive acute angle, then the
value of secg 1s

1
(1)- 2 (21

(3)2 @o
(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)
If tan (5x - 10°) = cot (5y + 20°),
the value of (x + y) 1s
(1) 15° (2) 16°
(3) 24° (4) 20°
(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)

If sin g + sin2 g = 1, then the val-
ue of cos'?2g+ 3 cos'®g+ 3

229.

230.

cos®g +cosbg—-11s
(11 (2)2
(3)3 (4)o
(SSC CGL Tier-1I Exam,

2014 12.04.2015 (Kolkata Regien)
TF No. 789

231. The value of tan 11° tan 1
79° tan 73° 1s

1
W5 @0

2

(3)1

L Tier-II Exam,
olkata Region)
No.789TH 7)
232. If for ac angle A, sin A +
S| =1, then the value of cos?

0 is

2014

(2)1
4)o

(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)

(3)2

233. The value of
(1 + sec 20° + cot 70°) (1 — cosec

20° + tan 70°) is equal to
(1o (2)1
(3)2 4)-1

(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)

www.jkchrome.com

234. If 0° < A < 90°, the value of
tan A -secA-1

tan A +sec A+1
sinA -1 1 - sinA
(1) cos A (2) cos A
1 —cosA sin A+1
©) sin A cos A

(SSC CGL Tier-1I Exam,

2014 12.04.2015 (Kolkata Region)

TF No. 789 TH 7)

If o 1s an cute angle and

2 sin o + 15 cos? o = 7 then the
value of cot a 1s

235.

4
1) @5

sl e

3
@3
(SSC CAPFs SI, CISF

)

236.

CAPFs 8SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)

237. If sec x + cos x = 2, then the
value of sec!® x + cos!'® x will be

m 3 2 2

81 4o
(SSC CAPFs S, CISF ASI & Delht
Police SI Exam, 21.06.2015

Iind Sitting)
If sin* 6 + cos* 6 = 2 sin? 6
cos? 6, 6 1s an acute angle, then
the value of tan61s
1 @2 2

B) J2 @o
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
IInd Sitting)
239. The maximum value of

sin*6 + cos?*0 1s

238.

1
W3 @1
(3) 2 4 3

(SSC CGL Tier-I Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)

240. Find the value of
tan 4° tan 43° tan 47° tan 86°

1

21

3

N|—= [N

(&)
( er-I Exam, 09.08.2015
st Sitting) TF No. 1443088)

slrﬁ+ sin? 6 = 1 then cos? 6 +

2
cos“ 0
3 4
© cos26 @ sin 6
(SSC CGL Tier-I Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)
243. The numerical value of

cos?45° cos?60° B tan2 30° B
sin?60° sin? 45° cot? 45°

sin?30°

—5_— 1Is

cot”“ 30°

1L 3

(1) 4 ()] 4

3 - g

()] 2 @ 2

(SSC CGL Tier-1 Exam, 09.08.2015
(Ist Sitting) TF No. 1443088)
244. The value of tanl°tan2°tan3°
........ tan89° i1s
@2 -1
B o
(4) None of the options

(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

cos o Ccosa

sinp
then the vlaue of cos? B is

m
cosfp ’

245. If =n and

m? 1
(l) m2+n2 @) m2+n2
O -2 wo
m2+n2

(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)
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246. If 0° <A <90°, the simplified form
of the given expression sin A cos
A (tan A -cotA)is
1 (2)1-2sinzA
B)2sin?A-1(4)1 —cos?A
(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

247. If 61san acute angle and tan?6 +
1
tanZe - 2, then the value of 6
is:
(1) 60° (2) 45°
(3) 15° (4) 30°

(SSC CGL Tier-I Exam, 09.08.2015
(IInd Sitting) TF No. 4239378)

248. If tan 6 + cot6 =5, then tan?6 +
cot?61s
(1) 23 (2) 25
(3) 26 @) 24

(SSC CGL Tier-1 Exam, 09.08.2015

(IInd Sitting) TF No. 4239378)

The value of sin222° + sin268° +

cot230° 1s
(1) 4

249.

@ 3
3 5

@ 7 @ 7

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

250. The minimum value of 2sin

3cos20 1s
1 s ) 4
3)2 @1

(SSC CGL Tier-I Exam, 1

251.

Tier-I Exam, 16.08.2015
itting) TF No. 3196279)

252. I 6 = 3, the numerical velue

secO—tan6

0 secH + tan6 1s

1 1
(1) b ) 5

O =

1
&) @5

(SSC CGL Tier-I Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

www.jkchrome.com

TRIGONOMETRY

253. If sec + tan6 = p, (p # 0) then
secH is equal to

1
>3
2) 2 p ,p#0

1
.

@ 3(P*5 ). p=0

(SSC CGL Tier-I Exam, 16.08.2015

(Ist Sitting) TF No. 3196279)

254, If 1 + cos?0 = 3 sinb cosb,
the lntegral valu

cote O< 0 <
11

@0
(SSC CGL -1

.08.2015

TF No. 2176783)
following is:
+ 2(sIn®6 + cos®H)

255.
cos
0s20
() 3
@5
CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

. If secO + tan® = 2 + Jg,then

sin’
)0

the value of sinf is
(0° < 6 <909
3 2
1) % @ 5
1 4
OF @3

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

secH + tan6 ﬂ
257.1f secO—tan 2 79
then the value of sin 0 1s
39 65
W 73 @ T2z
35 o1

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

258. If tan A + cot A = 2, then the
value of tan'°A + cot’®A 1s
(1) 4 @ 2
() 21 @1
(SSC CGL Tier-1 Exam, 16.08.2015
(IInd Sitting) TF 6783)
259. The value of cos2 ° +
tan?45° + sec?6
1
()45

1
&) @75

(SSC CGL Tter-1

Re-Exam, 30.08.2015)

0S X + cos2x = 1, then sin®x +
in®x + sin®x is equal to

1)0 (2)3
(3)2 @1
(SSC CGL Tier-I

Re-Exam, 30.08.2015)

. In AABC, ZC =90° and AB = c,

BC = a, CA = b; then the value of
(cosec B - cos A) 1s

c? b2

(1) b ()] o

a® be

()] be @ —2
(SSC CGL Tier-I

Re-Exam, 30.08.2015)
. Iftan 8- cot 6 = 0 and 6 1s positive
acute angle, then the value of

tan(6 + 15°)
tan(6—15°) 'S

1
® 73

(1) 3

1
® 3 @ J3

(SSC CGL Tier-1I Exam,
25.10.2015, TF No. 1099685)

263. The value of

cot 41°. cot 42° . cot 43°. cot 44°.
cot 45° . cot 46° . cot 47° . cot 48°
. cot 49°
1 @2 0

J3 1
(3) > @ 2

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)
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264.If x=asin 6 - b cos 6,
y=acos 6 + bsin 6, then which
of the following is true?
1 ﬁ a* 1
(1) y2 + B2 -

@2 +y*=a>-bp
2 2
d y
8) 5 +5 =1
()] a2 + b2
@) ®+y?*=a%+ P

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

1
265. If sec 6 — tan 6 = ——, the value
V3

ofsec 6.tan 6 1s

2 2
(1) 3 2 3

4 1
()] NG @ 73

(SSC CGL Tier-II Exam,

25.10.2015, TF No. 1099685)

266. If 5 cos 6 + 12 sin 6 = 13,
0° < 6 <90°, then the value of sin

O1s
5 12
(1) 13 (2)-E
6 12
@) 13 @ 13 &

(SSC CGL Tier-II

25.10.2015, TF No. 109968

267. If 7sin26 + 3cos26 = 4, then the
value of tan 6 1s (6 1

CGL Tier-II Exam,
.10 , TF No. 1099685)
of (cosec a- sin a) (sec

268.

3)

@) 4
(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)
269. Ifsin A +sin?A = 1, then the value
of cos?A + cos?A 1s

b
(1)2 @13

@ 1

(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

1
@15

270.IfftanA=ntanBand sinA=m
sin B, then the value of cos?A 1s

M m2-1 @ m? +1
n?+1 n?-1
Q) m2+1 @ m2 -1
n?+1 n?-1

(SSC CGL Tier-1I Exam,
25.10.2015, TF No. 1099685)

271. If sin 6 + cos 6 = /2 sin (90°- 6)
then cot 0 is equal to :
o J2 @o

@ J2-1 @ J2+1

(SSC CHSL (10+2) LDC, DEO & PA/SA
Exam, 01.11.2015, IInd St

272. The value of the following 1

(tan 20°)2
)2

(cosec 70°
2tan 15°. tan 457
(1) 1
@ 38

(SSC CHSL (10+

DC, DEO & PA/SA
15, IInd Stting)

B 1

(SSC CHSL (10+2) LDC, DEO & PA/SA
Exam, 01.11.2015, IInd Sitting)
274. 1f 0° <6 <90° and cosec6 = cot?6,

then the value of the expression
cosec*® — 2cosec®® + cot?6 1s
equal to:

1 2 @ o

@ 1 @ 3

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)

275. If 4sin?6 — 1 = 0 and angle 6 is
less than 90°, the value of cos26
+tan?6 1s :

(Take 0° < 6 < 90°)
17 13
M 15 @ 13
1 12
® 3 @ 1

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)

276.

279.

. If cosb = P

Find numerical value of

_ 5
1+tan26

5+ 4cos?6+
cosec“o

3
1) Fl (2)%
5
) 75 @ 4

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015
(IInd Sitting) TF No. 7203752)

P then the
VP + ¢

value of tanf is :
9 q

1 2)

(1) [pz e 2 p

3 @

p —_q
p’+q’° p’+q
(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 15.11.2015
(IInd Sitting) TF No. 7203752)

If A, B, and C be the angles of a
triangle, then out of the follow-
ing, the incorrect relation is :

B) . C
2

(A +
(1) cos

A+B C
=CO0S—
2
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 15.11.2015

(IInd Sitting) TF No. 7203752)
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280. The value of the expression
sin21° + sin211° + sin221° +
sin231° + sin241° + sin245° +
sin249° + sin259° + sin269° +
sin279° + sin289° 1s :

1
(1) o @) 55

1
@) 5 4) 4 D)

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

.Ifx=a(smB+cosB)andy=>b
(sin 6 — cos 0), then the value of

2 2

X
— + —5 Is:
a? b?

(1) 4
@) 1

@3

@) 2
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)

If cos 6 + sin 6 = m and sec 6 +

cosec O = n then the value of n
(m2-1)1sequal to:
(1) 2m (2) mn
(8) 4mn 4) 2n
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2
(Ist Sitting) TF No. 13323

x — xtan? 30°
1+ tan?30°

cot? 45° — sec? 60°,
ueof xis :

282.

= sin230° +

val®

283. If

1
M7 5

1
@ 75

CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sitting) TF No. 1375232)
. Ifcos A+sinA= /g9 cosAthen
cos A - sin A 1s equal to : (where

0° <A <90

(1) J2 snA (2)2sinA

B) 2/sinA @ J2sinA
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(Ist Sttting) TF No. 1375232)

Bh o

sin6 + cos 9

285. If sin6 —cos6

= 3 then the val-
ue of sin%61s :

1
m @ g

)

s 0N

3
@z

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Stitting) TF No. 3441135)

3
. If sin 26 = % then the value of

sin36 1s equal to

(Take 0°< 6 < 90°)
1

m 3 @1

B) 0

(Ssc
& PA

SL C, DEO
Exam, 06.12.2015
TF No. 3441135)

ession :

in 60°-cos 60°

1) 23

@ V3 @ 2

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Sitting) TF No. 3441135)

. If o + B = 90°, then the expres-

2 0

tan o
sion tan g +sin? o + sin? p1s

equal to:
() sec?p 2 tan?«
B tan?p @) sec?a

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 06.12.2015
(IInd Stitting) TF No. 3441135)

289. The value of x in the equation

tan? = — cos? ~
4 3

T i
= xsin —cos X tan — 1Is:
4 3

1

B I3

3
2 b

1
o 7
(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)

. If sin (90°-6) + cos 6 = /9 cos
(90° - 6), then the value of cosec

OlS
1

1
©) 2 @ J3
(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)

2
(1) 3

o

T
Iftan(E—E) = /3. then the

value of cosa.  1s

292.

1
w7
V3

@) 2
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)
The value of cos 1° cos 2°
cos 3° ... cos 180° i1s

(1) o @2 1

V3

()] 3

@ o

293.

1
@ b

(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015

(Ist Sitting) TF No. 9692918)
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294, If cos 20° = m and cos 70° = n,
then the value of m2 + n? is

1 @

N = N w

1
(&) 2 @
(SSC CHSL (10+2) LDC, DEO
& PA/SA Exam, 20.12.2015
(Ist Sitting) TF No. 9692918)
If tan (5x -10°) = cot (5y + 20°),
then the value of (x + y) 1s
(1) 15° 2) 16°

295.

3 22%° @ 24°

(SSC CGL Tier-I (CBE)
Exam.10.09.2016)

If cos 27° = x, the value of tan63°
is
X

x
W \/l—x2 @ \/l+x2
/_ 2 [ 2
@) lxx @ l-l)-cx

(SSC CGL Tier-I (CBE)
Exam.11.09.2016) (Ist Sitting)

296.

297. If cos®x + cos*x = 1, then tan?x +
tan*x=?
(1 o @21
(3) 2tan2x @) 2tan*x

(SSC CGL Tier-I (CBE)

Exam.11.09.2016) (Ist St

298.

(1 + sec 22° + cot 68°) (1-¢

22° + tan 68°) 1s
(1o

B -1

299.

@) 2

(SSC CGL Tier-II Online
Exam.01.12.2016)
300. If sec + tand = m (>1), then the

value of sinf 1s
(0° <6 <90°)
1-m? m2-1
) 1+m? @ m? +1
2 2
m“ +1 1+m
3) —5—— 4) ——5
(&) 2 @ —m2

(SSC CGL Tier-II Online
Exam.01.12.2016)

TRIGONOMETRY
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301. If (a2 - b?) sinb + 2ab cosbd = a2 +
b?, then tan6 = ?

2ab a2 — b2
(1) 2_b2 () 2ab

ab a?-p?
B2 2 @—

(SSC CGL Tier-II Online

Exam.01.12.2016)

. If 2y cosb =xsinf and 2x sec6-y

cosecO = 3, then the value of (x2

+41) 1s
11
B 3

@ 2
4 4

(SSC CGL Tier-1I Online
Exam.01.12.2016)

303. The expression of

cotb +cosec 6-1
cot® +cosec 6 +1

is equal
1+cos6
sin®

cotf +1

)

cosec 6

.01.12.2016)
5
13 d 6 1s acute, what

thevalue of ,/(cot 6 + tan6) ?

2 13
(1) E ) 215 J15
-2
B 5

(4) Cannot be determined
(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)
__2sino
- cos B(l + tan? 0) simplifies to:

(1) cos®
(8) smn26

(2) cos26

(4) sind
(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

1
. If tan®, = 1, sind, = E then

the value of sin (8, + 6,) equal to

(1) -1 2 o
1
@ 1 @ 3

(SSC CPO SI, ASI Online
Exam.05.06.2016) (IInd Sitting)

307. Find the value of tan 6 (1 + sec
26) (1 + sec 46) (1 + sec86).
(1) tan 106 (2) tan86
(3) tan 126 @ 1
(SSC CPO SI, ASI Online
Exam.05.06.2016)

sin x

308. If 1+ cosx
+cos x

and 0° < x
vlaue of
(1) 10°

(&)

15°

300
Exam. 06.06.2016)
(st Sttting)

(SSC

sin 65°
e @lue of cos 25°
0 @2 1
3) 2
(4) Not defined
(SSC CPO Exam. 06.06.2016)
(Ist Sitting)
If sinb + cosecH = 2, the value of
sin1099 + cosec!099 is :
(1) 1 () 2
©) 3 @ 4
(SSC CPO Exam. 06.06.2016)
(Ist Sttting)

1s

310.

X
If sin 31° = g The value of sec

31° - sin 59° is

311.

x2

W

y“-x
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 08.09.2016) (Ist Sitting)

The value of (sec245° — cot245°) —

(sin?30° + sin?60°) i1s

m 1 @ 243

312.

1
3 0 @ 75
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016) (Ist Sitting)
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313. The value of the following is:
sin6 cosecd tand cotd
sin?6 + cos2 6
(2) tand
@) 2
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(IInd Sitting)
If cosb + secé = /3, then the
value of (cos®0 + sec®0) iIs :

(1)1
@B o

314.

1
@ 5
@ J2

(SSC CAPFs (CPO) SI & ASI,
Delhti Police Exam. 20.03.2016)

11

B o

(IInd Sitting)
7n
315. If o + 6= 15 and tané = /3.
then the value of tan6 is :
0 3 @1
1
@0 @7
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 20.03.2016)
(IInd Sttting)
316. /Y is the right angle of the trlan-

Ige XYZ. If XY = 2,/ cm and
XZ~YZ = 2cm, then the value of
(secX + tanX) is :

1 1
W7 @55
®2/6 @6

(SSC CAPFs (CPO)
Delhi Police .

317. If secH + tand

of sin6 1s :

4
1 =

3
() @z

(SSC CAPFs (CPO) SI & ASI,
Police Exam. 20.03.2016)
(Ind Sitting)
Find the value of 8 cos 10° cos
20° cos 40°.
(1) tan80° (2) cotl0°
(3) tan80° or cot 10°
(4) None of these

(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)

(Ist Sitting)
value of

318.

319. What the

(cot 6 + cosec 6 —1)
(cot6 —cosec 6 +1) ?

is

320.

321.

322.

324.

325.

TRIGONOMETRY
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(1) cot © + cosec 6
@1
3) -1 4o
(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)
A vertical pole AB is standing at
the centre B of a square PQRS.
If PR subtends an angle of 90° at
the top, A of the pole, then the
angle subtended by a side of the
square at Ais:

(1) 30°
(3) 60°
(4) None of these

(2) 45°

For how many integral values of
(8x-2)
‘x’, sin ¢ =——, where
4
0°< ¢ <90°
(1) 2 () 3
B o @1
(SSC CPO SI &
Exam. 06.06.2016) (I
Find the v
T _tan ™
32
ot
(1 P 0
T
2 cot—
3) @ cot

(SSC CPO SI & ASI, Online

. 06.06.2016) (IInd Sitting)

ind = a cos ¢ and cos 6 =b sin

¢, then the value of (a2 -1) cot2 ¢
+ (1-b?) cot?6 1s equal to :

M a? +b? @ a?+b?
a? b2
a?-b? a?-b?
3) 2 @ )

(SSC CPO SI & ASI, Online
Exam. 06.06.2016) (IInd Sitting)

If sec?6 + tan®@ = /3, then the
value of (sec*6 — tan*0) is

21
4) o

(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (Ist Sitting)

If tsin 6 =1, wcosO = 1, then the
2

value of {‘/gtan(ge)‘*l} is

@ V3

m1

326.

328.

329.

1
@ 75
(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (Ist Sitting)
Find the value of

1 . 1
1+tan?6

Q) 2

1+
1
(I)Z )
1
(8] 2

(SSC CGL Tier-I (CBE)
.08.2016) (IInd Sitting)

t&e+

=2
tan6 , then the

value of tan26 +

12 is equal
tan” 6

() 4

@ 3
(SSC CGL Tier-I (CBE)

Exam. 27.08.2016) (IInd Sitting)
If in a trlangle ABC, sin A = cos
B, then the value of cos C 1s

5

3
(tY) Y @ o

1
W
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)

@ 1

1
If sin6 x cos6 = . The value of

2
sinb — cosO 1s where 0° < 6 < 90°
(1) o @ J2
B 2 @1

(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)

cos 6
1-sin6
the value of 6(0°< 6 < 90°) is
(1) 60° 2) 45°
3) 30° 4) 35°

(SSC CGL Tier-I (CBE)
Exam. 29.08.2016) (IInd Sitting)

cosf®
1+sin6

4  then

. If 22 = sin? 30°+ 4 cot? 45° — sec?

60°, then the value of x (x> 0) is

1
n -3 @1
1
@3
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)

(3)0
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332. If 7sin%6 + 3cos?0 = 4 then the
value of sec6 + cosecf Is

2 2
2 9 )
W 73 @ 73 +
2
3) 3 (4) None of these

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)

. If tan6 + cot6 = 5, then the value
of tan? 6 + cot? 6 1s
(1) 22 (2 25
(3) 23 @ 27
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (Ist Sitting)
. If 6 be positive acute angle and 5
cosH + 12 sin6 = 13, then the
value of cos6 1s

12
13
5
12

5
m ® 13

1
® @ 5

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (Ist Sitting)
. If tan 45° = cot6, then the value
of 6, in radians 1s
T
(1) = @) 9
4 T
(SSC CGL Tier-HE€B

Exam. 01.09.2016) (Ist St
336. ABC 1s a triangle.

sln(A+B)=£ e valg

2 2’

T
3) b

fam 2
ue o slnzl

1
1)

3
@

(SSC CGL Tier-I (CBE)
. 01.09.2016) (Ist Sitting)

(&)

1
337. If cos?0 - sin%® = -, then the

3
value of tan26 is
1
3

1) @

@ 3

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)

&)
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338. The value of tan80° tan10° + sin2
70° + sin? 20° 1s

(1o @21

J3
@ o

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)
Find the value of

( sin 27° )2 N (cos 63° )2
cos 63° sin27°) °
(1) o 2) 2
B 3 @1

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)

LIf /o tan20 = /6 and 0° < 6 <
45°, then the value of sinf +
/3 cosb - 2tan?0 1s

3) 2

339.

2 4
(1) 3 @) 3

si cos
2 5
1) 9 @) g
55
) S

(SSC CGL Tier-I (CBE)
Exam. 03.09.2016) (IInd Sitting)

. If sing + cosg = 1, then sin6.
cosg. Is equal to
(1o 21

1

@ 3
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016) (Ist Sitting)
sin6 + cos 9
sinb —cos6
ue of sin*g — cos*g Is

1
B 35
= 3 then the val-

4 3
(1) 3 (2) 1

a3
@3
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016) (Ist Sitting)

. If sinC - sinD = x, then the value
of xis

5
(3) 3

(1) 2sin [(C;D)] cos[(C;D)]

(C+D)
(2) 2cos ) cos 2

(3) 2cos [(C;D)] sln[ 5

(SSC CGL Tier-I (CBE)
Q(am. 06.09.2016) (Ist Sitting)
ch one of the following is true
T 0°<6<90°
(1) cosb > cos?6 (2) cosH < cos?0
(3) cosH > cos?6 (4) cosb < cos?O
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)

9
347.If 5 sin?6 + 4cos2 6 = 2 and O

r
2
m1

< 6 < 7 then tané is equal to

2 o
1
@

(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)
value of sec2 17°

_
~ tan273°
1
@) -1

@) -1

348. The

—sin 17° sec 73° 1s

@ o
@ 2
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016) (Ist Sitting)
If x=a cos 6 cos 6, y = a cosd
sin6b and z = a sinb, then the val-
ueof 2+ 12+ 23 1s
1) 2a? 2) 4a?
(3) 9a2 @ a?
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016) (Ist Sitting)
. If sec 150 = cosec 150 (0° < 0 <
10°) then value of 6 1s
(1) 9 @) 5°
Q) & @) 3
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)
. If tan 6 = tan 30° . tan 60° and 6
is an acute angle, then 26 is
equal to
(1) 30°
8 90°

349.

(2) 45°

@ o
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)
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352. The value of (1 + tan20) (1 -

sin?0) is
1 2 @21
B -1 @ -2

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (IInd Sitting)

353. If r sin® = 1, r cos® = ,/3 then
the value of (12 tanf) is
1
n 4 @ 73
4
) 3 @ 43

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016) (IInd Sitting)

354, If sin6 =% and 0° < 6 < 90°,

then the value of tan (6-15°) 1s
m1 @ J3

1
® 73 @ J3

(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (IInd Sitting)
cosec 6 +sin6 5
355.If ——————— = - then the
cosec 6-sin® 3
value of sin6 is equal to

1
2 N

41

(SSC CGL Tier-I (C
Exam. 01.09.2016) (IInd
. If y = 2secH and x = 3 tan

y L
3

3
© g

@ r=2,6=60°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)
358. If x tan 60° + cos 45° = sec 45°
then the value of (x* + 1) 1s

(1) © 2

3)

ol N|o

6

@ 5
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)

TRIGONOMETRY
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359. x, y be two acute angles, x + y <
90° and sin(2x - 20°) = cos (2y +
20°), the value of tan (x + y) 1s

1
m J3 @ 73
@1 @ 2+42

(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
360. If a?sec’x— b?tan?x = c¢? then the
value of (sec2x + tan2xy) 1s equal to
(assume b2 # a?)
b2 _a?+2c?
b2 +a?
b%+a’-2c?
b%-a?
b*-a®-2c?
b% +a?
b?-a?
b%+a”+2c?

1)

2

&)

@

( -1 E)
1.2016)
361. (1 + sec 2 — cosec
20° + tan70 equal to
( ) 1
(3) 4) 3

(SSC CGL Ter-1I (CBE)
Exam. 30.11.2016)
tan26 = 1 then the value
+ cos?0 1s
(2)0
1 (4)-1
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
. The value of 8 (sIn® + cos®0) — 12

tan*

(sin*6 + cos*0) 1s equal to
(1) 20 (2) - 20
B -4 4 4

(SSC CGL Tier-1I (CBE)

Exam. 30.11.2016)
. If tan 3. tan 7 = 1, then the
value of tan (g + 36°) iIs :

2 o

@ J3
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016 (Ist Sitting)
365. The value of

1
W 73

B) 1

sin 6 sin 6
l+cos6 1-cos6 Is:
(1) 2sing (2) 2cosg
(3) 2seco (4) 2coseco

(SSC CGL Tier-I (CBE)
Exam. 29.08.2016 (Ist Sitting)

8
15° the value of

367. The

si
c Feos ¢ —sin¢ ) Is
1) l‘ (2) 2

1

3 ()0

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016 (IIIrd Sitting)

368. If cotd = 4, then the value of
5sin 6+ 3cos 6
5sin®—-3cos 6 1s

2 l
@ 3
4)9
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016 (IlIrd Sitting)

369. The value of co0s220° + cos270°
is:

L3
m 3
33

m V2 2)2
1
® 5 @l

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016 (IIIrd Sitting)

870. If cosA + cos?A = 1, then the val-
ue of (sin?A + sin*A) 1s :

1 1
(1) 3 (2) 1

1
® 3 @1

(SSC CGL Tier-I (CBE)
Exam. 31.08.2016 (IIIrd Sitting)
371. If sin6+ coseco = 2, then the value
of (sin"76 + cosec”0) 1s
(1 27 @ 27
(3)2 (@) 27!
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016 (IIIrd Sitting)
372. If 2y cos6 = x sind and 2x seco —
y cosecd = 3 then what is the
value of (¥ + 4y?) ?
(1) 4 (2)1
(3)2 (4)5
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016 (IIIrd Sitting)
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1
373. If sin26 — cos26 = rE then the

value of (sin*6 — cos*0) 1s :

3 1
(1) a1 (2) 1
1
@ b

(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)
The value of

1
3) 16

374.

sin? 63°+sin? 27°
cos217°+cos? 73°
(10 2)1
(32 (4) -1
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)
875. The value of cos?20° + cos?70°1s :
(1 o @21

1
@ 3
(SSC CGL Tier-I (CBE)
Exam. 03.09.2016 (IInd Sitting)
If a.sin 45°. cos 45°. tan60° =
tan?45° - cos 60°, then find the
value of a.

9 L
® 3

376.

@ V3
V3
@5 &

(SSC CGL Tier-I (C
Exam. 03.09.2016 (IlIrd Sttt

1
(1) 73

@) 1

377.

CGL Tier-I (CBE)
03.09.2016 (I1Ird Sitting)
sx = 1, where ‘X’ 1s an
gle, the value of (sinx +

378, If

CO!

1 @1

0
1
2

&) @ 2

(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (IInd Sitting)
If sin (3x - 20°) = cos (3y + 20°),
then find the value of (x + y).
(1) 90° (2) 60°
(3) 120° @ 30°
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (I1Ird Sitting)

379.

www.jkchrome.com
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cosa cosa
380. If cosp = m and —sinﬁ =n,

then the value of (m? + n? cos?p
is :

1) n?
B) mn

@) m?

@1
(SSC CGL Tier-I (CBE)
Exam. 04.09.2016 (Ilird Sttting)

381. The value of tan 315° cot (-405°)
is equal to
1) -1 @1
@ o @ 2

(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IInd Sitting)

.Iftan(a—ﬁ):l,sec(a+ﬁ]=%

and o, B are positive, then the
smallest value of o 1s :

o o

1
(1) 1425 ©2) 187—

" @ 22

@ 2
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (I1Ird Sitting)
. If cosx = siny and cot ( x-40°) =
tan (50° - y), then the values of x
and y are :
(1) x=70°, y = 20°
(2) x=75° y=15°
(8) x=85° y=5°
(4) x=80° y=10°
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IIIrd Sitting)
385. The value of cosec260°+ sec260°

— cot260° + tanZ30° will be
1
(1) 5 2 55
1 2
8]} 53 @ 53

(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)

. If sinb + cosecH = 2, the value of
sin™® + cosec™d is :
1
2) 2n
@ o
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)

(1) 2
3) 2

387. If sin A + sin2?A =1 then what is
the value of cos?A + cos*A ?

@21

n L
w5
B 2

+ cos?B +
1) 2
3) o

GL Tier-I (CBE)
.09.2016 (IIIrd Sitting)

743

=5 and r cosb = o

n the value of 6 1s :
) 30° (2) 45°
(3)60° (4) 75°
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IInd Sitting)
If tan6 = 1, then the value of

Ifrs

390.

8sin 6+ 5cosH

sin?6 — 2cos2 6 + 7cosH 1s
(1)1 (2)3

1
(32 @ 5
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IInd Sitting)

If 6 1s positive acute angle and 4
sin?6 = 3, then the value of

391.

C]
tan 6- cot — :
(1mo-cot) .

11

B V3

2 o

1
@ 73
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IIIrd Sitting)
If 6 > 0, be an acute angle, then
the value of 6 in degrees stisfy-

392.

cos?0-3cosH+2

—5 =1l1s
sin“ 0

(1) 90° 2) 30°

(3) 45° @) 60°

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IInd Sitting)
3893. The value of cot 17°

(cot 73°cos2 22°+ —2) is
cot17°sec” 68°
(1) o 21
B 2 @ J3

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IInd Sitting)
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394. 6 is a positive acute angle and
sin6 — cosb = 0, then the value of
(secH + cosecH) is :

1 2 @ 2

®) 22 @ 3/2
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IlIrd Sitting)

h | ] 2tanb3°
395. The value o "ol 37°
cot 80° )
tan10° S
(1 3 2 2
@ 1 @o

(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IIIrd Sitting)

396. The least value of tan?x + cot?x s :
(1) 3 () 2
B o @1

(SSC CGL Tier-I (CBE)

Exam. 10.09.2016 (IInd Sitting)

x
397. If cos 21° = g then (cosec 21° -

cos 69°) 1s equal to
2 2

y
@ Jyz_ 2

2 x2

4
e ()y X2 - y?

(SSC CGL Tier-I (CBE)

Exam. 10.09.2016 (IInd Sitting)
fo+p=90°and a: B =2 @,
then the ratio of cosao to ¢

(1) 1:3 21:83
B 1: /9 @4 1:2

3)

298.

4
., then the value of

If
3 +2cos6
3sin6-2cos6 1s

1 1
(1) 2 2 15
@B 3 (4) -3

(SSC CGL Tier-I (CBE)

Exam. 11.09.2016 (IInd Sitting)

. If sec (4x - 50°) = cosec (50° - A,

then the value of x1s

(1) 45° 2) 90°
3) 30° (4) 60°

(SSC CGL Tier-I (CBE)

Exam. 11.09.2016 (IInd Sitting)

www.jkchrome.com

402. The value of (cos 53° - sin 37°) is
(1o (21
(3)2sin37° (4) 2 cos 53°
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)

. If cosecO + sind = 2 then the

value of (cosec6 — sinb) is :

3 3
m -3 @ 3
3 3
0y w3

(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)
. If sin (2a + 45°) = cos (30° - a),
where 0° < a < 90°, then the val-
ueof ais:
(1) o°
(8) 45°

2 15°

(4) 60°

(SSC CGL
Exam. 27.10. 6

The value of cot

60°. cot 70°. t

(11

405.

(SSC CGL Tier-I (CBE)
27.10.2016 (Ist Sitting)
+3c0s20 =4, and 0° < 6
en the value of tan 6 1s :

1 1
W 75 ® 73
3
&) ‘E @1

(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)

(1+tan®A) cot A
cosec?A
(1) cotA 2) tanA
(B) sinA (4) cos A
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 15.01.2017) (IInd Sitting)
. If tan (A - B) = x, then the value
of xis
(tanA + tanB)
M) 1~ tanA tanB)

(tanA + tanB)
@ 1+ tanA tanB)

is equal to

(tanA - tanB)
) 1= tanA tanb)

409.

410.

411.

412.

413.

414.

415.

(tanA - tanB)
@ (1+ tanA tanB)
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 15.01.2017) (IInd Sitting)
What is the value of sec 330°?

1 2 @)

2
8 -2 4

el

1
ol oth)
alug,of x 1s
inA  (2) cos?Asin?A
cosecAsecA (4) cosec?Asec?A

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)

2) Tier-1 (CBE)
7) (Iind Sttting)

= x, then the

117
What 1s the value of sin (—) ?

6
2 -2
(1) 73 ()] 73
-1 1
()] D) @ )

(SSC CHSL (10+2) Tier-I (CBE)
Exam. 16.01.2017) (IInd Sitting)

If secA + tanA = a, then the val-
ue of cosA 1s
2
a“+1 2a
1 2
() 2a @ a?+1
2
a“ -1
B H— @2

(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
If sin P + cosec P = 2, then the
value of sin’P + cosec’P 1s
1 @ 2
@) 3 @) o
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
If cosx . cosy + sinx . siny = -1
then cosx + cosy is
(1) -2 @1
@) o @) 2
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
The value of the expression
2 (sin®6 + cos®6) -3 (sin*6 + cos?*6)
+11is
o -1
@ 1

@ o
@ 2

(SSC CGL Tier-1I (CBE)
Exam. 12.01.2017)
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416.

417.

x2-y?
If cos6 = W then the value

of cotf1s equal to [If 0 < 6 < 90°]

2xy 2xy
(1) 2_ yz 2) 2+ yz
x2 4+ y2 x2_ yz

B o @ Tony

(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)
If x = cosecH — sind and y = secH
- cos6, then the relation between
xand y is
1) ®+y*+3=1
2 2y +y?+3 =1
B) X(®+y*-5)=1
@ v+ y*-5)=1
(SSC CGL Tier-II (CBE)
Exam. 12.01.2017)

TYPE-III ]

. One flies a kite with a thread 1

. If the angle of elevation of the

Sun changes from 30° to 45°, the
length of the shadow of a pillar
decreases by 20 metres. The
height of the pillar is

(1)20 (J3-1)m
(2)20({3+1)m
(3) 10 (y3-1)m

@ 10(/3+1)m
(SSC CPO (SI, ASI & Intel‘enc
Officer) Exam. 28.08.2011 (Pa;

metre long. If the thr
kite makes an angle of

Assistant Grade-III
. 25.02.2012 (Paper-I)
North Zone (Ist Sitting)
gle of elevation of the top
of a tower from two points A and
B lying on the horizontal through
the foot of the tower are respec-
tively 15° and 30°. If A and B are
on the same side of the tower and
AB = 48 metre, then the height
of the tower is :

(1) 243 metre (2) 24 metre

() 24,2 metre (4) 96 metre
FCI Assistant Grade-III
Exam. 05.02.2012 (Paper-I)
East Zone (IInd Sitting)

TRIGONOMETRY
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4. At a point on a horizontal line

through the base of a monument,
the angle of elevation of the top
of the monument 1s found to be

1
such that its tangent is 5 - On

walking 138 metres towards the
monument the secant of the an-
gle of elevation is found to be

% . The height of the monu-
ment (in metre) is

(1) 35 (2) 49

(3) 42 (4) 56

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (North Zone)

. The distance between two pillars

of length 16 metres and 9
tres is x metres. If two an

vation of the top
m the top and
tto tree are x and y re-
ectively. If the height of the tree
tre, then (In metre) the
eight of the building is
hcotx

(1) cotx +coty

hcoty
(2) cotx +coty

hcotx

©) cotx —coty

hcoty
cotx —coty

(SSC CHSL DEO & LDC Exam.
04.12.2011 (Ist Sitting (East Zone)

(4)

. The angle of elevation of the top

of a tower from a point A on the
ground is 30°. On moving a dis-
tance of 20 metres towards the
foot of the tower to a point B, the
angle of elevation increases to 60°.

The height of the tower is
(1) y3m (2)5,3m
(3)10,/3m  (4)20,/3m

(SSC CHSL DEO & LDC Exam.
04.12.2011 (IInd Sitting (East Zone)

8. Two poles of equal height are
standing opposite to each other
on elther side of a road which 1s
100m wide. From a point between
them on road, angle of elevation

11.

10.

above the ground due to
StO‘l. Its top just meets the

ound at a distance of 8,/3

metres from its foot and makes
an angle of 30°, then the height
of the post 1s :
(1) 16 metres (2) 23 metres
(3) 24 metres (4) 10 metres
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (Delhi Zone)
The angle of elevation of the top
of a building and the top of the
chimney on the roof of the build-
ing from a point on the ground
are x and 45° respectively. The
height of building is h metre.
Then the height of the chimney,
(In metre) 1s :
(1) hcotx+h (2) hcotx-h
B) htan x—-h (@) htanx+ h
(SSC CHSL DEO & LDC Exam.
11.12.2011 (IInd Sitting (East Zone)
Two posts are xmetres apart and
the height of one is double that
of the other. If from the mid-point
of the line joining their feet, an
observer finds the angular ele-
vations of their tops to be com-
plementary, then the height (in
metres) of the shorter post is

X x
W) @ 7
X
B xv2 @ 75

(SSC Graduate Level Tier-II
Exam. 16.09.2012)
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12. An aeroplane when flying at a
height of 5000m from the ground
passes vertically above another
aeroplane at an instant, when the
angles of elevation of the two
aeroplanes from the same point
on the ground are 60° and 45°
respectively. The vertical distance
between the aeroplanes at that
Instantis

(1) 50003 -1)m
@ 5000(3 -+/3)m

o o).

(4) 4500 m
(SSC Graduate Level Tier-II
Exam. 16.09.2012)
A man standing at a point P is
watching the top of a tower, which
makes an angle of elevation of
30°. The man walks some dis-
tance towards the tower and then
his angle of elevation of the top
of the tower is 60°. If the height
of the tower 1s 30 m, then the
distance he moves is

(2022 Y3 m

(4) 20 V3
(SSC CHSL DEO ’LD
Exam. 21.10.2012 (Ist Sitt:
The distance between two ve:
cal poles is 60 m. The

one of the poles is_do
height of the other.
elevation of thy

13.

(1)22m

(3)20m

14.

(SSC CHSL DEO & LDC
Exam. 21.10.2012 (IInd Sitting)
15. An aeroplane when flying at a
height of 3125m from the ground
passes vertically below another
plane at an instant when the angle
of elevation of the two planes from
the same point on the ground are
30° and 60° respectively. The
distance between the two planes
at that instant is

16.

17.

18

www.jkchrome.com
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(1) 6520 m (2) 6000 m
(3) 5000 m (4) 6250 m
(SSC CHSL DEO & LDC
Exam. 28.10.2012 (Ist Sitting)
The shadow of the tower be-
comes 60 metres longer when
the altitude of the sun changes
from 45° to 30°. Then the height
of the tower is

(1)20(v3 +1)m(2)24(V3 +1)m

330(V3+1)m@©30(v3 -1)m

(SSC CHSL DEO & LDC
Exam. 28.10.2012 (Ist Sitting)
A vertical post 15 ft high is bro-
ken at a certain height an
upper part, not completel
rated, meets the gro
angle of 30°. Find th
which the post 1s
(1) 101t

o B3

13ft

ft

SL DEO & LDC
.2012 (IInd Sitting)
) w of a tower 1s /3

height. Then the angle
tion of the top of the tow-

€es

(1) 45° (2) 30°
(3) 60° (4) 90°
(SSC Graduate Level Tier-I
Exam. 11.11.2012 (Ist Sttting)

19. A man 6 ft tall casts a shadow 4

20.

ft long, at the same time when a
flag pole casts a shadow 50 ft
long. The height of the flag pole is
(1) 80 ft (2) 75 ft
(3) 60 ft (4) 70 ft
(SSC Assistant Grade-III
Exam. 11.11.2012 (IInd Sttting)
The angle of elevation of an
aeroplane from a point on the
ground is 60°. After 15 seconds
flight, the elevation changes to
30°. If the aeroplane is flying at

a height of 1500 /3 m, find the

speed of the plane
(I) 300 m/sec (2) 200 m/sec
(3) 100 m/sec (4) 150 m/sec
(SSC Delhi Police S.I.
(SI) Exam. 19.08.2012)

21. The angle of elevation of the top
of a tower from the point P and
Q at distance of ‘a’ and ‘b’ respec-
tively from the base of the tower
and in the same straight line with
it are complementary. The height
of the tower is

Grade-III Main
.07.04.2013)

22. Th ation of a tower
from a distance 100 m from its
foot . Height of the tower

o0
Tg‘m (2)50,/3m
200

(&) W m (4)100 /3 m

(SSC Graduate Level Tier-1

Exam. 21.04.2013, Ist Sitting)

A Kkite is flylng at a height of 50

metre. If the length of string is

100 metre then the inclination

of string to the horizontal ground

in degree measure is

(1) 90 (2) 60
(3) 45 (4) 30

(SSC CAPFs SI, CISF ASI & Delhi

Police SI Exam. 22.06.2014

TF No. 999 KP0)

If the angle of elevation of a bal-

loon from two consecutive ki-

lometre-stones along a road are

30° and 60° respectively, then

the height of the balloon above

23.

24.

the ground will be
/3 1

(1) o km @ 5 km
2

@ Jz km @ 3/3 km

(SSC Graduate Level Tier-1

Exam. 19.05.2013)

25. Avertical stick 12 cm long casts
a shadow 8 cm long on the
ground. At the same time, a tow-

er casts a shadow 40 m long on

the ground. The height of the

tower is
(1) 72m (2) 60 m
(8) 65m (4) 70 m

(SSC Graduate Level Tier-1
Exam. 19.05.2013 Ist Sitting)
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26. A tower standing on a horizontal
plane subtends a certain angle at
a point 160 m apart from the foot
of the tower. On advancing 100
m towards it, the tower is found
to subtend an angle twice as be-
fore. The height of the tower is
(1) 80 m (2) 100 m
(3) 160 m (4) 200 m
(SSC Graduate Level Tier-II
Exam. 29.09.2013
27.The angle of elevation of a tower
from a distance 50 m from its foot
i1s 30°. The height of the tower is

50
() 50 ¥3m (2) Be

75
@ 75y3m (@) Be

(SSC Graduate Level Tier-II
Exam. 29.09.2013

. The length of the shadow of a
vertical tower on level ground
increases by 10 metres when the
altitude of the sun changes from
45° to 30°. Then the height of the
tower 1s

(1) 53 metre

2 10(\/§ + 1) metre
3) 5(\/5 + 1) metre

@ 103 metre

29.

@ 30(3-+3)

(3) 30(3+v3) (@) 3043

(SSC 1CHSL DEO & LDC Exam.
27.10.2013 IInd Sitting)

. From two points on the ground
lying on a straight line through
the foot of a pillar, the two angles
of elevation of the top of the pillar
are complementary to each other.
If the distance of the two points
from the foot of the pillar are 9

www.jkchrome.com

TRIGONOMETRY

metres and 16 metres and the
two points lie on the same side
of the pillar, then the height of
the pillar is
(1) 5m (2) 10 m
(3) 7m (4) 12 m
(SSC CHSL DEO & LDC Exam.
10.11.2013, IInd Sitting)
From a point P on the ground the
angle of elevation of the top of a
10 m tall building is 30°. A flag is
hoisted at the top of the building
and the angle of elevation of the
top of the flagstaff from P is 45°.
Find the length of the flagstaff.

(Take /3 = 1.732)

(1) 10(v3 +2) m

31.

@ 10(v3+1) m

(3 1043 m
@ 7.32m

plane is ob-
m a point P on
plane. From another
point@, vertically above the
int/P, the angle of depression
foot of the tower 1s 30°.
e height of the tower 1s
(1) 15m (2) 30 m
(3) 20 m (4) 25 m
(SSC CGL Tier-I Exam. 19.10.2014)
. From a point 20 m away from
the foot of a tower, the angle of
elevation of the top of the tow-
er is 30°. The height of the tow-
€er is

()10 y3 m () 20 3 m

10 20
3) ﬁ m 4 E m

(SSC CGL Tier-I Exam. 26.10.2014)
34. The angle of elevation of a ladder
leaning against a house is 60° and
the foot of the ladder is 6.5 me-
tres from the house. The length

of the ladder 1s

13
(1) —E metres (2) 13 metres

() 15 metres (4) 3.25 metres
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014)

35. The angle of elevation of sun
changes from 30° to 45°, the
length of the shadow of a pole
decreases by 4 metres, the
height of the pole 1s

(Assume /3 =1.73

(1) 1.464 m
(3) 3.648 cm

36. Avertical vertical tow-
er arg e same level
gro of the pole is 10
mef the top of the pole
the of elevation of the top

of the tower and angle of depres-
n‘of the foot of the tower are
° and 30° respectively. The
1ght of the tower is
(1) 20m (2 30m
3) 40 m (4) 50 m

(SSC CHSL DEO & LDC

Exam. 9.11.2014)

The length of the shadow of a
vertical tower on level ground in-
creases by 10 metres when the
altitude of the sun changes from
45° to 30°. Then the height of the
tower 1s

(1) 5(3 + 1) metres
2 5(3 - 1) metres
(3) 5.3 metres

5
@) ﬁ metres

37.

(SSC CHSL DEO & LDC
Exam. 9.11.2014)

. If a pole of 12 m height casts a
shadow of 4,/3 m long on the
ground, then the sun’s angle of

elevation at that instant is
(1) 30° (2) 60°
(8) 45° (4) 90° 16 cm 1Is

(SSC CHSL DEO & LDC

Exam. 16.11.2014)

The angle of elevation of the top

of a tower from a point on the

ground is 30° and moving 70

metres towards the tower it be-

comes 60°. The height of the tow-
er is

39.

10
(1) 10 metre 2) —E metre

(3) 104/3 metre (4) 35./3 metre
(SSC CHSL DEO Exam. 16.11.2014

(st Sttting)
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40. The shadow of a tower standing

41.

42.

43.

on a level plane is found to be 30
metre longer when the Sun’s
altitude changes from 60° to 45°.
The height of the tower is

(1) 15 (8 +,/3 ) metre
(2) 15 (/3 + 1) metre
(3) 15 (/3 - 1) metre

@) 15 (3 - /3) metre
(SSC CGL Tier-I Exam. 19.10.2014
TF No. 022 MH 3)
The angle of elevation of the top

of a tower of height 100./3 me-
tre from a point at a distance of
100 metre from the foot of the
tower on a horizontal plane is

(1) 45° (2) 60°

1
(3) 30° (4) 22 2 °

(SSC CHSL (10+2) DEO & LDC
Exam. 16.11.2014 , Ist Sitting

TF No. 333 LO 2)

The shadow of a tower standing
on a level plane is found to be
40m longer when the sun’s alti-
tude 1s 45°, than when it is 60°.
The height of the tower 1s

(1) 30 (3++/3) metre
) 40 (3++3) metre

(3 20 (3++3) metre

& Delhi
., 21.06.2015
No. 8037731)

g ona straight line
e foot of a pillar, the
of elevation of the top
illar are complementary
to each other. If the distances of
the two points from the foot of
the pillar are 12 metres and 27
metres and the two points lie on
the same side of the pillar, then
the height (in metres) of the pil-
laris
(1) 12 (2) 18
3 15 (4) 16
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam, 21.06.2015
(Ist Sitting) TF No. 8037731)

46. The angle of elevation
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44. If the height of a pole 1s 2,/3

metre and the length of its shad-
ow 1s 2 metre, then the angle of
elevation of the sun is

(1) 90° (2) 45°
@3 30° @) 60°

(SSC CAPFs SI, CISF ASI & Delhi

Police SI Exam, 21.06.2015

IInd Sitting)

45. A 10 metre long ladder is placed

against a wall. It is inclined at an
angle of 30° to the ground. The
distance (In m) of the foot of the

ladder from the wall 1s (Gtven /3
= 1.732)

(1) 8.16 (2) 7.32
(3) 8.26 (4) 8.66
(SSC CGL Tier-I Exam, 09.08.
(Ist Sitting) TF No. 1

from a distance of 100
its foot 1s 30°. Th
the tower 1s

(1) 50J_

) J_ metre

Tier-I Exam, 09.08.2015
nd'Sitting) TF No. 4239378)
kite/is flying at the height of
om the ground. The string
es an angle 6 (where cot6 =

8
E) with the level ground. As-

suming that there is no slack in
the string the length of the string
is equal to :
(1) 85 metre (2) 65 metre
(3) 75 metre (4) 40 metre
(SSC CGL Tier-1 Exam, 16.08.2015
(Ist Sitting) TF No. 3196279)

48. Two towers A and B have lengths

45m and 15m respectively. The
angle of elevation from the bot-
tom of the tower B to the top of
the tower A is 60°. If the angle of
elevation from the bottom of tow-
er A to the top of the tower B is 6
then value of sinb is :

1 1
(1) ﬁ @ 3

J3 2
3 o> @ 3

(SSC CGL Tier-I Exam, 16.08.2015
(IInd Sitting) TF No. 2176783)

49. Ifa 48 m tall building has a shad-

ow of 48 /3 m., then the angle

of elevation of the sun 1s
(2) 60°

51.

(1) 15°
(8) 45°

20 4) 25
(SSC CGL Tier-II Exam,
25.10.2015, TF No. 1099685)

TF 1s a tower with F on the ground.
The angle of elevation of T from A

2
is x° such that tan x° = 5 and AF

= 200m. The angle of elevation of
T from a nearer point B is y° with
BF = 80m. The value of y° is

(1) 60° (@) 30°

B 75° (@) 45°

(SSC CHSL (10+2) LDC, DEO & PA/SA

52.

Exam, 01.11.2015, IInd Sitting)
If the angle of elevation of the sun
changes from 45° to 60°, then the
length of the shadow of a pillar
decreases by 10 m. The height
of the pillar is :

(1) 5(3—«/5) metre

(2) 5(\/5 + 1) metre
(3) 15 (\/5 + 1) metre
(4) 5 (3 + «/5) metre
(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 15.11.2015
(Ist Sitting) TF No. 6636838)

53. The ratio of the length of a rod

and its shadow is 1 :

J3 - The

angle of elevation of the sun is :
(1) 90° @ 30°
(3) 45° (4) 60°

(SSC CHSL (10+2) LDC, DEO

& PA/SA Exam, 15.11.2015

(Ist Sitting) TF No. 6636838)
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54. A tower is 50 metre high. Its
shadow is x metres shorter when
the sun’s altitude 1s 45° than when
it 1s 30°. The value of x In metre
is :

(1) 5043 2) 50(+/3-1)

(3) 503 +1) (4)50
(SSC CHSL (10+2) Tier-I (CBE)
Exam. 08.09.2016) (Ist Sitting)
55. The angle of elevation of an
aeroplane from a point on the
ground is 45°. After flying for 15
seconds, the elevation changes to
30°. If the aeroplane is flylng at a
height of 2500 metres, then the
speed of the aeroplane in km/
hr.1s

(1) 600

3 600y3

(2) 600 (/3 +1)

() 600 (3 -1)
(SSC CGL Tier-I (CBE)
Exam.11.09.2016) (Ist Sitting)
56. A vertical tower stands on a hor-
izontal plane and is surmounted
by a vertical flag staff of height
h. At a point on the plane, the
angle of elevation of the bottom
of the flag staff is o and that of
the top of the flag staffis p. Then
the height of the tower is
(1) htana

htana
) tanp- tana *

htana
©) tano - tanp
(4) None of these

@) 3 metre (4) 10,/3 metre
(SSC CPO Exam. 06.06.2016)
(Ist Sitting)
58. The angle of elevation of a ladder
leaning against a wall is 60° and
the foot of the ladder is 4.6 me-
tre away from the wall. The length
of the ladder is

(1) 2.3 metre (2) 4.6 metre

(8) 9.2 metre (4) 7.8 metre
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016) (Ist Sitting)

TRIGONOMETRY
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59. A ladder is placed along a wall
such that its upper end is touch-
ing the top of the wall. The foot
of the ladder is 10 ft away from
the wall and the ladder is mak-
ing an angle of 60° with the
ground. When a man starts
climbing on it, it slips and now
ladder makes an angle of 30° with
ground. How much did the lad-
der slip from the top of the wall?
(1) 12 ft (2) 20 ft
(3) 7.32 ft (4) 18 ft

(SSC CAPFs (CPO) SI & ASI,
Delhi Police Exam. 05.06.2016)
(Ist Sitting)

60. The angle of elevation of the sun
when the length of the shadow
of a pole is equal to its height is :

(1) 30° (2) 45°
(3) 60° (4) 90°
(SSC CPO SI &

Exam. 06.06.2016)
61. The angles of elevation

45° and 30°
of the flat 1s

(1 3 tr
me (4) 12.68 metre

(SSC CGL Tier-I (CBE)

. 27.08.2016) (Ist Sitting)

2. m away from the foot of
a tower, the angle of elevation of
top of the tower 1s 60°. What

) 15 metre

is the height of the tower?
120 60

(1) F m. 2) ﬁ m.
50 130

3) E m. 4) W m.

(SSC CGL Tier-I (CBE)
Exam. 27.08.2016) (IInd Sitting)
63. A man standing on the bank of
river observes that the angle sub-
tended by a tree on the opposite
bank is 60°. When he retires 36
m from the bank, he finds that
the angle is 30°. The breadth of
the river is

(1) 15 metre (2) 18 metre

(B) 16 metre (4) 11 metre
(SSC CGL Tier-I (CBE)
Exam. 28.08.2016) (IInd Sitting)
64. Two ships are sailing in the sea
on the two sides of a light house.
The angles of elevation of the top
of the light house as observed
from the two ships are 30° and

45° respectively. If the light house
is 100m high, the distance be-
tween the two ships is : (take

V3 =173)
(1) 173 metre (2) 200 metre
(3) 273 metre (4) 3

speetively.l Then the distance
boats, if the boats

456 m
) 366 m

(2) 584 m

(4) 699 m
(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (Ist Sitting)
66. The angle of elevation of the top
of a pillar from the foot and the
top of a building 20 m high, are
60° and 30° respectively. The

height of the pillar is
(1) 10m @ 1043
(8) 60 m @) 30m

(SSC CGL Tier-I (CBE)

Exam. 31.08.2016) (Ist Sitting)

67. The angles of elevation of the top

of a temple, from the foot and the

top of a building 30 m high, are

60° and 30° respectively. Then,

the height of the temple 1s

(1) 50 metre (2) 43 metre
(3) 40 metre (4) 45 metre

(SSC CGL Tier-I (CBE)

Exam. 01.09.2016) (Ist Sitting)

68. The height of a tower is 50 /3

metre. The angle of elevation of a
tower from a distance 50 metre
from its foot 1s
(1) 30°
(3) 60°

(2) 45°

(4) 90°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Ist Sitting)
69. The respective ratio between the
height of tower and the point at
some distance from its foot is

5,3:5. What will be the angle
of elevation of the top of the tow-
er?

(1) 30°
3) 90°

(@) 60°

(4) 45°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (Iind Sitting)
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70. The thread of a kite makes angle
60° with the horizontal plane. If
the length of the thread be 80 m,
then the vertical height of the kite
will be

1) % metre (2) 80,/3 metre

(3) 80 metre  (4) 40./3 metre

(SSC CGL Tier-I (CBE)
Exam. 03.09.2016) (IInd Sitting)

71. The angle of elevation of the top
of a tower from a point A on the
ground is 30°. On moving a dis-
tance of 20 metres towards the
foot of the tower to a point B, the
angle of elevation increases to 60°.

The height of the tower in me-

tres 1s
(1) J3 2 5/3
3) 1043 4) 2043

(SSC CGL Tier-I (CBE)

Exam. 04.09.2016) (Ist Sitting)

72. A 1.6 m tall observer is 45 me-
tres away from a tower. The an-

gle of elevation from his eye to
the top of the tower is 30°, then
the height of the tower in metres

1s (Take /3 = 1.732) ¢

(1) 25.98 (2) 26.58
8) 27.58 (4) 27.98

73.

10 m. Find the total
f the tree?

(1) 10,/3 metre

10V3
3

metre

@
3 10 (V3 +1) metre
@ 10 (V3-1) metre

(SSC CGL Tier-I (CBE)
Exam. 30.08.2016) (IInd Sitting)
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74. The top of a broken tree touches
the ground at a distance of 15
metre from its base. If the tree is
broken at a height of 8 metre from
the ground, then the actual height

of the tree 1s
(1) 17 metre (2) 20 metre
(3) 25 metre (4) 30 metre

(SSC CGL Tier-I (CBE)

Exam. 31.08.2016) (IInd Sitting)

75. From two points, lying on the
same horizontal line, the angles

of elevation of the top of the pil-

lar are 6 and ¢ (6 < ¢). If the
height of the pillar is ‘h® m and

the two points lie on the same
sides of the piller, then the dis-
tance between the two points is

(1) h (tan® - tan¢) metre
(2) h (cotp — cotB) metre

the/ower will be

(1) 39 metre (2) 89 metre
1.6 metre (4) 40 metre
(SSC CGL Tier-I (CBE)
Exam. 01.09.2016) (IInd Sitting)
. If the length of the shadow of a
vertical pole be /3 times the
height of the pole, the angle of
elevation of the sun is :
(1) 60° (2) 45°
3 30° @) 90°
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016) (IInd Sitting)
78. An aeroplane flying horizontally at
a height of 3 km. above the
ground 1is observed at a certain
point on earth to subtend an an-
gle of 60°. After 15 seconds of
flight, its angle of elevation is
changed to 30°. The speed of the

aeroplane (Take, /3 =1.732)1s

(1) 230.63 m./sec.
(2) 230.93 m./sec.
(3) 235.85 m./sec.
(4) 236.25 m. /sec.
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)

79. If the angle of elevation of the sun
decreases from 45° to 30°, then
the length of the shadow of a pil-
lar increases by 60m. The height
of the pillar is

(1) 60 (\/§ - l) me
(2) 30 (V3 - 1) métre
(3 30 (V3

@) 3 tre

CGL Tier-1I (CBE)
Exam. 30.11.2016)
The $1gle of elevation of the top
a tower, vertically erected in
middle of a paddy field, from
o points on a horizontal line
through the foot of the tower are
given to be o and B (a > B). The
height of the tower is h unit. A
possible distance (in the same

unit) between the points is

h (cot p —cot o)
M cos (cc+B)

(2) h(cot ¢ — cot g)

h(tanp - tana)
tano tanp

3

(4) h(cot o +cot )
(SSC CGL Tier-II (CBE)
Exam. 30.11.2016)
81. The angle of elevation of the top
of an unfinished pillar at a point
150 metres from its base is 30°.
The height (In metres) that the
pillar must be raised so that its
angle of elevation at the same

point may be 45°, is (Take, ,/3

=1.732)
(1) 63.4 (2) 86.6
(3) 126.8 (4) 173.2

(SSC CGL Tier-II (CBE)

Exam. 30.11.2016)

82. Ifthe angle of elevation of a cloud
from a point 200m above a lake

is 30° and the angle of depres-
slon of its reflection in the lake is
60°. Then the height of the cloud

above the lake 1s :
(I) 100m (2) 200 m
(3) 300m (4) 400 m

(SSC CGL Tier-I (CBE)
Exam. 28.08.2016 (Ist Sitting)
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83. At 129 metre away from the foot
of a cliff on level of ground, the
angle of elevation of the top of
the cliff is 30°. The height of this
cliffis :

(1) 503 metre
(2) 45./3 metre
(3) 43,3 metre

(4) 47,/3 metre
(SSC CGL Tier-I (CBE)
Exam. 29.08.2016 (Ist Sitting)

84. Find the angular elevation of the
Sun when the shadow of a 15

15
metre long pole is ﬁ metre.
(1) 45° () 60°
(3) 30° (@) 90°

(SSC CGL Tier-I (CBE)

Exam. 01.09.2016 (IIIrd Sitting)

85. If the angle of elevation of the top
of a pillar from the ground level

is raised from 30° to 60°, the
length of the shadow of a pillar

ofheight 50,/3 will be decreased
by
(1) 60 metre  (2) 75 metre
(3) 100 metre (4) 50 metre
(SSC CGL Tier-I (CBE)
Exam. 02.09.2016 (IInd Sitting)
86. From a point P on a level ground,

the angle of elevation to the
of the tower is 30°. If the tow:

is 100 metre high, the dis
of point P from the foot of
tower 1s

(Take V3= 1.73)

(1) 100./3 metre
(2) 100 metre

(3) 50.,/3 metre

@ 25,3 metre

(SSC CGL Tier-I (CBE)
Exam. 03.09.2016 (IIIrd Sitting)
88. The angles of elevation of an
aeroplane flying vertically above
the ground, as observed from the
two consecutive stones, 1 km
apart; are 45° and 60° aeroplane

from the ground is :

89.

. If the elevation of
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M (vV3+1) km.
@ (V3+3)km

&) %(\/5+1)km

1

@ 5 (Y3+3)km.
(SSC CGL Tier-I (CBE)

Exam. 04.09.2016 (IInd Sitting)
On a ground, there is a vertical
tower with a flagpole on its top.
At a point 9 metre away from the
foot of the tower, the angles of
elevation of the top and bottom
of the flagpole are 60° and 30°
respectively. The height of the
flagpole is :

(1)5,/3 metre (2) 6,/3 me

(3)6,/2 metre (4) 6,5
(SSC CGL
Exam. 04.09.2016

es from 30° to 60°

ference be hs of
shadows a b metre

high, is
. ) 15 metre
(4)5,/3 metre
(SSC CGL Tier-I (CBE)
+06.09.2016 (IInd Sitting)
0 ons are on either side
ple, 75 m high, observe
angle of elevation of the top
of the temple to be 30° and 60°
respectively. The distance be-
tween the persons is :
(1) 173.2 metre (2) 100 metre
(8) 157.7 metre (4) 273.2 metre
(SSC CGL Tier-I (CBE)
Exam. 07.09.2016 (IInd Sitting)

. From the top of a 20 metre high

building, the angle of elevation of
the top of a tower is 60° and the
angle of depression of its foot is
at 45°, then the height of the tow-
er is

(V3 =1732)

(1)45.46 metre (2)45.64 metre
(3) 54.64 metre (4) 54.46 metre
(SSC CGL Tier-I (CBE)

Exam. 07.09.2016 (IIIrd Sitting)

. The length of shadow of a tower

1s /3 times that of its length.
The angle of elevation of the sun
is :

(1) 45°
(8) 60°

(2) 30°

(4) None
(SSC CGL Tier-I (CBE)
Exam. 08.09.2016 (IInd Sitting)

94. The upper part of a tree broken
at a certain height makes an an-
gle of 60° with the ground at a
distance of 10 metre from its foot.
The original height of the tree was

(1) 20.,/3 metre
(2) 10,/3 metre

(3) 10 (2++3) sfte

@ 10 (2—

6 (IInd Stting)
95. Ate S bent at a point
aba ound. Its top just

akés an angle of 30° with the
rizontal. The height (in metre)

@ 16

(4) 24
(SSC CGL Tier-I (CBE)
Exam. 10.09.2016 (IInd Sitting)
96. The angles of elevation of the top
of a tower from two points at a
distance of 4 m and 9 m from
the base of the tower and in the
same straight line with it are com-
plementary. The height of the

tower is :
(1) 4 metre (2) 7 metre
(8) 9 metre (4) 6 metre

(SSC CGL Tier-I (CBE)

Exam. 10.09.2016 (IIIrd Sitting)

97. The shadow of a tower when the

angle of elevation of the sun is

45°, 1s found to be 10 metre long-

er than when it was 60°. The
height of the tower is

1) 5 (\/§— 1) metre
2 5 (3+~/§) metre
(3) 10 (~/§— 1) metre

@ 10 (V3 +1) metre
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IInd Sitting)
98. Two men are on opposite sides
of a tower. They measure the
angles of elevation of the top of
the tower as 30° and 45° respec-
tively. If the height of the tower
is 50 metre, the distance be-

tween the two men is (Take /3
=1.73)
(1) 136.5 metre

(20 50,3 metre

() 10043 metre
(4) 135.5 metre
(SSC CGL Tier-I (CBE)
Exam. 11.09.2016 (IIIrd Sitting)
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99. The shadow of a vertical tower
on ground level increases by 10
metre when the altitude of the sun
changes form 45° to 30°. The
height of the tower is :

(1) 5(y3 +1) metre

2 10(+/3 —1) metre
(38) 9 metre
(4) 13 metre
(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)
100. A man standing on the bank of a
river observes that the angle of
elevation of the top of a tree just
on the opposite bank is 60°. But
angle of elevation is 30° from a
point which is at a distance

2043 ft away from the bank.

Then the height of the tree is :
(1) 60 ft (2) 45 ft
(3) 30 ft (4) 15 ft

(SSC CGL Tier-I (CBE)
Exam. 27.10.2016 (Ist Sitting)
101. The distance between two pillars
is 120 metres. The height of one
pillar is thrice the other. The an-
gles of elevation of their tops from
the mid point of the line connect-
ing their feet are complementary
to each other. The height (in me-
tres) of the taller pillar is

(Use : /3 = 1.732)
(1) 34.64 2) 51.96
(3) 69.28 (4) 103.92
(SSC CGL Tier-II (CBE)
Exam. 12.01.2

102. A hydrogen filled balloon
ing at the rate of 18 kmp
drifted by wind. Its angle of

are two vertical posts, one
on h side of a road, just
opposite to each other. One
post 1s108 metre high. From the
top of this post, the angle of
depression of the top and foot of
the other post are 30° and 60°
respectively. The height of the
other post (in metre) is

(1) 36 (2) 72
(3) 108 @) 110
(SSC CHSL DEO & LDC Exam.

11.12.2011 (Ist Sitting (East Zone)

www.jkchrome.com

2. There are two temples, one on
each bank of a river, just oppo-
site to each other. One temple is
54m high. From the top of this
temple, the angles of depression
of the top and the foot of the other
temple are 30° and 60° respective-
ly. The length of the temple is :

(1) 18 m (2) 36 m
(3) 36,3 m @ 18/3m
(SSC & LDC Exam. 21.10.2012
(IInd Sttting)

3. The top of two poles of height 24
m and 36 m are connected by a
wire. If the wire makes an angle
of 60° with the horizontal, then
the length of the wire is

(I) 6m

(8) 8m

hill 200 m high,
1ion of the top
of a tower are
0 be 30° and 60°. The
eightiof the tower is (iIn m) :

€p

0043 2
166—
3 () 1667
1
(3) 1335 (4) 20043
(SSC CAPFs SI & CISF ASI
Exam. 23.06.2013)

5. From a tower 125 metres high,
the angle of depression of two
objects, which are in horizontal
line through the base of the tow-
er, are 45° and 30° and they are
on the same side of the tower.
The distance (in metres) between
the objects is

(1) 1253
@ 125(,/3 - 1)
3 125/(y3 - 1)

@ 125(,/3 + 1)

(SSC CHSL DEO & LDC
Exam. 10.11.2013, Ist Sitting)

6. From the top of a tower of height
180 m the angles of depression of
two objects on either sides of the
tower are 30° and 45°. Then the
distance between the objects are

(1) 180(3+ J§)m
(@) 180(3

(3 180(V3

@1 E
-1l Exam. 21.09.2014)

7. Hom eak of a hill which 1s

, the angle of depres-

of two sldes of a bridge lying

a ground are 45° and 30° (both

ends of the bridge are on the same

side of the hill). Then the length of
the bridge 1s

(1) 300(y3 - 1) m
(2) 300(y3 +1) m
(3) 3003 m

300

4 B
(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
8. From an aeroplane just over a riv-
er, the angle of depression of two
palm trees on the opposite bank
of the river are found to be 60°
and 30° respectively. If the
breadth of the river is 400 me-
tres, then the height of the
aeroplane above the river at that

Instant is

(Assume /3 =1.732)

(1) 173.2 metres
(2) 346.4 metres
(3) 519.6 metres
(4) 692.8 metres
(SSC CHSL DEO & LDC
Exam. 02.11.2014 (IInd Sitting)
9. From the top of a light-house ata
height 20 metres above sea-lev-

el, the angle of depression of a
ship is 30°. The distance of the
ship from the foot of the light

house 1s
(1) 20m 2 203 m
(3) 30m @ 3043 m

(SSC CAPFs SI, CISF ASI & Delhi
Police SI Exam. 22.06.2014
TF No. 999 KP0)
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10. From an aeroplane just over a
straight road, the angles of de-
pression of two consecutive kilo-
metre stones situated at opposite
sides of the aeroplane were found
to be 60° and 30° respectively.

The height (in km) of the aeroplane
from the road at that instant, is
2 3
J3
©) 2 @ J3

(SSC CGL Tier-II Exam,
2014 12.04.2015 (Kolkata Region)
TF No. 789 TH 7)
From an aeroplane just over a
straight road, the angles of
depression of two consecutive
kilometre stones situated at
opposite sides of the aeroplane
were found to be 60° and 30°
respectively. The height (in km)
of the aeroplane from the road at
that instant was

(Given /3 = 1.732)

11.

(1) 0.433 (2) 8.66
(3) 4.33 (4) 0.866
(SSC CGL Tier-I
Re-Exam, 30.08.2015)
12. THe angle of depression of a point

situated at a distance of 70 m
from the base of a tower is
The height of the tower 1s ¢

()35,/3m (2)70,/3 m

13.

either side of a
es of depression
points be 45° and 60°,
dth of the river 1s

200
00 + f) metre

200
2) (200 - f) metre

) 400,/3 metre

400
4) f metre
(SSC CGL Tier-I (CBE)
Exam.10.09.2016)

www.jkchrome.com
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14. A person from the top of a hill
observes a vehicle moving to-
wards him at a uniform speed. It
takes 10 minutes for the angle of
depression to change from 45° to
60°. After this the time required
by the vehicle to reach the bot-
tom of the hill is
(1) 12 minutes 20 seconds
(2) 13 minutes
(3) 13 minutes 40 seconds
(4) 14 minutes 24 seconds

(SSC CGL Tier-II Online

Exam.01.12.2016)

From the top of a cliff 100 metre
high, the angles of depression of
the top and bottom of a tower are
45° and 60° respectively. The
height of the tower 1s

15.

(1) % (3—~/§) metre

100
2) 3 (\/5 - 1) metre
1
( — metre
( CGL Tier-II Online
Exam.01.12.2016)
1 mahn on the top of a tower,

g on the sea shore, finds
a boat coming towards him
es 10 minutes for the angle of
depression to change from 30° to
60°. How soon the boat reach the
seashore ?
(1) 5minutes (2) 7 minutes
(3) 10 minutes (4) 15 minutes
(SSC CGL Tier-II Online
Exam.01.12.2016)
17. Two posts are 2 metres apart.
Both posts are on same side of a
tree. If the angles of depressions
of these posts when observed
from the top of the tree are 45°
and 60° respectively, then the
height of the tree is :

(1) (3 - w/g) metre

th:

()] (3 +43 ) metre
3) (—3 +43 ) metre
@) (3 -2 ) metre

(SSC CPO Exam. 06.06.2016)
(Ist Sitting)

18. The cliff of a mountain is 180 m
high and the angles of depres-
sion of two ships on the either
side of cliff are 30° and 60°. What
is the distance between the two
ships?

(1) 400 metre

(2) 400 /3 metr

(3) 415.68 me
(4) 398.6 meize

(SS ) SI & ASI,

Delhi . 05.06.2016)

(Ist Sttting)

19. From the t a tower 60 metre
hi e e of depression of
the t bottom of a pole are

observed to be 45° and 60° re-
ely. If the pole and tower

d on the same plane, the

1ght of the pole in metre is

(160 (/3-1) (20 (y3-1)

(320 (3-43) @20 (3 +1)
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016) (Ist Sitting)
A helicopter, at an altitude of 1500
metre, finds that two ships are
salling towards it, in the same di-
rection. The angles of depression
of the ships as observed from the
helicopter are 60° and 30° re-
spectively. Distance between the
two ships, in metre is

1000

B

20.

(1) 100043 @

500
® 5003 @ "3

(SSC CGL Tier-I (CBE)

Exam. 30.08.2016 (IIIrd Sitting)

21. The angles of depression of two

ships from the top of a light house

are 45° and 30° toward east. If

the ships are 200m apart, the
height of the light

house is (Take /3 =1.73)

(1) 273 metre (2) 270 metre
(3) 253 metre (4) 263 metre
(SSC CGL Tier-I (CBE)
Exam. 31.08.2016 (IIIrd Sitting)
From the top of a building 60
metre high, the angles of depres-
sion of the top and bottom of a
tower are observed to be 30° and
60° respectively. The height of the
tower in metre is :
(1) 40 (2) 45
(3) 50 (4) 55
(SSC CGL Tier-I (CBE)
Exam. 06.09.2016 (IIIrd Sitting)

22.
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23. From a point on a bridge across [ TYPE-V ]
the river, the angles of depres- P SHORT ANSWERS q
ston of the banks on opposite 1. A pole stands vertically, inside a
sides of the river are 30° and 45° scalene triangular park ABC. If [ TYPE-I ]

the angle of elevation of the top
respectively. If the bridge s at a of the pole from each comer of

height of 2.5 m from the banks, the park 1s same, then in A ABC, L[| 2@ | 3.0
then the width of the river is the foot of the pole is at the

(1) centroild (2) circumcentre 5.8 ] 6.0
(Take V3 =1.732) (3) incentre  (4) orthocentre 10. (3)

(SSC Graduate Level Tier-1

(1) 5.83 metre (2) 6.83 metre Exam. 21.04.2013 IInd Sitting)

(3) 5.76 metre (4) 6.87 metre

(SSC CGL Tier-I (CBE) 2. The base of a trlangle is 12 1/§
cm and two angles at the base
) Exam. 08.09.2016 anr?r Sitting) are 30° and 60° respectively. The .3 | 4.@
24. A boat 1s moving away from an altttude of the triangle 1s 5. (1) 7.2 s.©
observation tower. It makes an (1) 12 cm 2) 6 cm
angle of depression of 60° with 4) [@10. @2)] 11. (1) | 12.(1)
an observer’s eye when at a dis- (3) 103 cm (49 cm 14. @ | 15.@ | 16. @
tance of 50 metre from the tow- (SSC CGL Tier-II Exg ) @ @ -2
2014 12.04.2015 (Kolkata Re@ 0
er. After 8 seconds, the angle of TF No. 7 .(4)] 18.(4)| 19.(3) | 20.(3)
depression becomes 30°. By as- 3. The two banks of a
suming that 1t 1s running in still straight and parallel. 2 21.2)| 22.2)| 23.2) | 24- @)

three persons of whem A 25.(1)| 26.©@ | 27.@ | 28.©2

29.(4)| 30.(1)| 31.3) | 32.(13)
33.(2)| 34.(1)| 35.2) | 36.(1)
37.(3)| 38.(2)| 39.2) | 40.(2)
41.(3)| 42.4)| 48.(4) | 44.3

45.(2)| 46.(3)| 47.(1) | 48.(3)
point 30 metre above the trans-
parent water-surface of a lak 49.(2)| 50.(3)| 51.(4)| 52.(1)
30° and the angle of depréSsion 253 metres 53.(3)| 54.(2) | 55.(3) | 56.(2)
of the image of the aeroplan

57.(1)| 58.(4)| 59. @) | 60.(2)

20
the water of the lake is 60°. Th @ E metres
- ths (SSC CAPFs SI, CISF ASI & Delhi 61.(2)) 62.(1)) 63.(2) | 64.03)

height of the aeroplane
water-surface of th kT Al & Delnt
lind Stttng) | | 65- ()| 66.(3)| 67.(1) | €8.(1)

(1) 60 metre

water, the approximate speed of
the boat is :

(1) 33 km/hr (2) 42 km/hr

(38) 45 km/hr (4) 50 km/hr
(SSC CGL Tier-I (CBE)
Exam. 09.09.2016 (IIIrd Sitting)
25. The angle of elevation of an
aeroplane as observed from a

(3) 50 metre 4. A person of height 6ft. wants to (| g9, (2)| 70.(3) | 71.(3) | 72. (2
-1I (CBE) 26
.12.01.2017) plucka frutt whichisona 5~ ft. 73.(1)| 74.3)| 75.(3)| 76.(1)
26. The epression of two high tree. If the person 1s stand- 77.(4)| 78.(2)| 79.(2) | 80.(4)
) p of a light house 8
d 45° towards east. If ing 73’ ft. away from the base of 81.)| 82.2)| 83.(3) | 84.(2)

are 300 metre apart, 85.(4)| 86.(4)| 87.(4)| 88.(1)

the tree, then at what angle

ght of the light house 1s should he throw a stone so that 89.(3)| 90.(3)| 91.(3) | 92. @
it hits the fruit ?
(1) 200 (3++3) meter (1) 75° @ 30° 93.(3)| 94.(3)| 95.(1) | 96. (1)
(3) 45° (@) 60°
@ 250 (3+V3) meter (SSC CGL Tter-1 Exam, 09.08.2015 | | 97- ()| 98.(4)] 99. (2) [100. (1)
(IInd Sitting) TF No. 4239378) | | 101. (2) [102. (1) |103. (3) |104. (1)
5.If x=acosb + bsinfand y=b
(3) 150 (3++3) meter 0SB - @ sind, then &2 + Zz s | | 105.(1)|106. 3) |107. (1) [108. (@)
equal to 109. (1) |110. (4) [111. (3) |112. (1)
@) 160 (3+J§) meter (1) ab @ @+ b2
e — @ -1 (41 113. (1) |114. (3) [115. (2) |116. (@
Exam. 12.01.2017) Exam, 29.‘(,52(23&%}81‘11‘*;@}?“3 117. 3)|118. @ [119. 3) [120. (1)
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121. (4) | 122. (2) | 123. (3)| 124. (¥) 269. (4) |270. (4) |271. (@)| 272. (3) [ TYPE-III ]
125. (1) [ 126. (4) | 127. (1) 128. (8) 273. (2) [274. 2) |275. )| 276. (3) Tol 2o sol 20
129. (4) | 130. (2) | 131. 2] 132. (2) 277. (4) |278. (2) | 279. (2)] 280. (2) sol sol 70 50
133. (1) | 134. (2) | 135. (2)| 136. (2) 281. (4) |282. (1) |283. (3)| 284. (1) 2.0 0.2 1L
137. (2) | 138. (4) | 139. (3)| 140. (3) 285. (*) |286. (2) |287. (3)| 288. (4) 13.@)| 12. @
141. (3) | 142. (4) | 143. (2| 144. 2) 289. (4) |290. (3) |291. (2)| 292. (2) 17. 2)
145. (1) | 146. (4)| 147. (4)| 148. (@) 293. (1) |294. (1) [295. (2)| 296. (1) 21. (1)
149. 2) | 150. (1) | 151. 9)| 152. (3) 297. (2) |298. (4) |299. (1)| 300. (2) 25. 2
153. (2) | 154. (1) 155. (1)| 156. (3) 301. (2) |302. (4) |303. (* | 304. 2) z:‘ :i;
157. (1) | 158. (2) | 159. (2)| 160. 2) 305. (3) |306. (3) |307. (2)| 308. (4) s 380 T3o-@ 20,0
161. (1) |162. (3)| 163. (1)| 164. 2) 309. (2) B10. (2) |311. (1) 312. (3) 20 50| 40
165. (3) | 166. (3) | 167. (4)| 168. (2) 313. (1) |314. (3) | 315. (2)| 316. 6@ |47.0) | 8.0
169. (2) |170. (2) | 171. (3)| 172. (2) 317. (4) |318. (3) |319. (1) 9. @] 50.(1) [51. @ | 52. @
173. (3) | 174. (2) | 175. (3)| 176. (1) 321. (1) [322. (1) 53.2)| 54.2 [55. @ | 56.2
177. (1) [178. (3) | 179. (4)| 180. (3) 325. (3) |326. (2) |3 2) 57.(1)| 58.(3) |59.(3) | 60.(©2
181. (4) [182. (2)| 183. (1) 184. (1) 329. (1) [330. (1 61.(4)| 62.(1) [63.(2) | 64.(3
185. (*) [186. (2) | 187. (1) 188. (1) . (3] 336. 3) 65.(3))| 66.(4) [67.(4) | €8.(3)
189. (1) | 190. (1) | 191. (3)] 192. (1) . (2)] 340. (2) 69.2)) 70.14) |71. ) | 72. 9
73.)| 74.3) [75.3) | 76. @)
193. (3) [ 194. (3)| 195. (4)| 196. (2) 344. 3) 7.0 8.0 [79.0 | s0.@
197. (3) | 198. (3) | 199. (3)| 200. (1) 347. (1)) 348. (2) L] 2@ |50 | 2.0
201. (4) | 202. (2)| 203. (1)) 2044f3) 1951, 01992 B || 8. 19)] 86. |87. @ | 88. @
205. (2) |206. (1) (207. (1) 354. (1)|355. (1)} 356. 2) 89.(2)| 90.(3) [91.(1) | 92.(3)
209. (3) [210. @) 211. 3 358.2)1359. (3)|360. @) |93 (2)| 94.(3) |95. @) | 96. (@)
213. (1) [214. (1)| 215. ( B1. (3) 1362 (3) [ 363. [3)[ 364. (3 97.(2)| 98.(1) [99. (1) [100. (3)
2170|218 @) 365. (4) | 366. (3) [367. (4)| 368. () | |[To1. @) |102. (3)
369. (4) |370. (4) |371. (3)| 372. (1)
221 ) >6) 373. (2) |374. (2) |375. (2)| 376. (1) ( TYPE-IV ]
225.@) 377. (3) |378. (2) | 379. (4)| 380. (1) 12| 2@ 3.2 | 20
1.9)232.Q) ||| 381, (2)|382. (4) |383. (1) 384. (3 52| 6.@| 7.0 | 80
235. (4)] 236. (4) 385. (3) [386. (3) |387. (2)| 388. (2) 9.2) (10.(8) [11.(4) [12.(2)
237. ¢ - (1)]239. (2)] 240. (2) 389. (1) |290. (3) |391. 2)| 392. (4) 13.() [14.® [15. (1 |16.()
241.(2)|242. (2)| 243. (2)| 244. (1) || | 393. (2) [294. (3) [395. (3)[396.@) ||| 17. (2 [18. 13 [19.®) |20.(1)
245. (3) |246. (3) | 247. (2) 248. (1) 397. (1) [398. (1) |399. (1)| 400. (3) 21.(1) |22.0) |[23. @ |24.3
249. (1) | 250. (3) [ 251. (4)| 252. (4) 401. (3) |402. (1) [403. (2)| 404. (2) 25. (1) | 26. (3)
253. (4) [254. (1) | 255. (4)| 256. (2) 405. (4) |406. (2) |407. (2)| 408. (4) [ TYPEV ]
257. (2) | 258. (2) | 259. (4)| 260. (4) 409. (4) |410. (1) |411. (3)| 412. (2)
261. (3) [262. (1) | 263. (1)| 264. (4) 413. (2) |414. (3) |415. (2)| 416. (9) 12| 2@ 3.3 | 2@
265. (1) | 266. (4) | 267. (1)| 268. (1) 417.(2) 5.(2)
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fu EXPLANATIONS sy

( TYPE-I ]

1. (1) Using Rule 1,
11°15

o

60

=11°+

L L _as
=11°+ 2= 2
[-- 180° = 7]

. 45° o«

24 1802 16

2. (2) Using Rule 1,
ZABC = 75°
[-- 180° = n radian or 7]

5 _x

T S
o 75 =%
75 180 X 12 radian
L X _57
BAC=T"7"13
127 -37-5x ﬂ
= 12 =12
Z rad
= 3 radian
3. (3) Using Rule 1, 2

Sum of remaining two angles

_630 .3,
11 11
.3 o oo 1807
= 57°77 % 60'=57°——
4

57°1 G'H x 60"=57°16'22"

5. (3) Using Rule 1,
.+ mradian = 180°

Bt o180 3x
.Sralan— n x5
= 108°

6. (3) Using Rule 1,
Two angles = A and B where A >
B.

. A+B=135°
(135x n

180 )radlan

3n
=A+B= (T) radian ....(1)

20=7
0+tan?6=7
2tan?6=7-1=6
=tan?6=3
=tan6= /3
= tan 60°
=6=60°
--180° = 7t radian

On+m
T 12
. n
74 (2) Us; el,
0
tan?

g g
S a0° = ——x680=2
.. 60 180>< 3radlan

8. (1) Using Rule 1,

.» mradian = 180°

2 o180 22

-9 radian = ~ X o
180 22x7 )

=99 X g = 140° ....(1)

According to the question,

A + B =140°

and, A- B =36°

On adding,

....(11)

176
2A=176°=A=—o—

2 =88

From equation (i),
.. 88° + B = 140°
= B = 140° - 88° = 52°
9. (4) The hour hand of a watch trac-
es an angle of 30° in an hour.

.. Angle traced at 3 O
=3 x 30° =90°
- 180° = nra

sing = sin30° = b

1
sin?g = sin?30° = 1

1
11. (2) sin (6 + 18°) = 3= sin 30°

= 0+ 18°=30°
= 6=30°-18°=12°
180° = n radian

12° = —— x 12
=180

I radi
=15 radians
l
12. (1) 6= . radian

11

=Hradlan
.+ mradian = 180°
180°
. 1 radian =
mw o180 11
14 Oy
7
180 x11x7 .
22.14 =45
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TYPE-II )

1. (3) 2 sin26 + 3cos26
= 2 sin?6 + 2cos26 + cos26
= 2 (sin26 + cos?6) + cos26
=2 +cos20[-- sin?6 + cos?0 =1]
-+ Minimum value of cos 6 =-1
But cos? 6> 0, when 6 = 90°
[-- cos 0° =1, cos 90° = 0]
.. Required minimum value
=2+0=2
2. (3)
1

5 +sm239 +tan?51
cosec“51

1
~ sin?51°.sec? 39°
=sin251° + sin239° + tan2(90° —
1
sin?(90°-39°).sec? 39°
= cos? 39° + sin239° + cot239° —
1
cos? 39°.sec? 39°
[-- sin (90° - 6) = cos 6
tan (90° - 6) = cot 6]
=1 + cot239° - 1
=cosec239°-1=x2-1
3. (3) tan 4°. tan 43°. tan 47°. tan 86°
=tan 4°. tan 43°. tan (90° - 439).
tan (90° — 4°)
= tan 4° x tan 43° x cot 43"&
4° =1
[ tan (90° - 6) = cot 6; tan 6.
o tanf+cotfd 2
@ Gne—cots -

39°) -

5. (1) cosx + cosy = 2
-rcosx <1
=cosx =1;cosy=1
=x=y=0° [+ Cos 0°=1]
sinx+siny=0

www.jkchrome.com

6. (1) tanl°.tan2°.tan3°... tan45°...
tan88°tan89°
=(tanl°.tan89°) (tan2°. tan88") ...
tan45°
= (tanl°.cot1°).(tan2°.cot2°) ...
tan45° =1
[-- tan (90°-6) = cot6, tand.coto = 1]
7.(2) Let the measure of three
angles of triangle are 2x, 7x and
11x respectively.
02X +7x+ 11x = 1802

= 20x = 180°
180

=299 _ge
=%*=%0

- Firstangle=2x=2x9 =18°
Second angle = 7x =7 x 9 = 63°
Third angle = 11x =11 x 9 = 99°
8. (3) Sum of angles of a triangle =
180°
X+5+2x-3+3x+4

= 180°
= 6x+ 6 =180°
= 6x=180-6=

= X=—]—=

0°. Ci . cot70°.

= . . cot 20°.

andtané.cotf =1

- tan(90 -6) = cot 0]

1 1
x1 X —= -rcot 60°=—

1

" V3
10. (2) 7 sin?6 + 3cos26 = 4

sin?6 4
p) +3 =
)

7 _*
= cos29

= 4 sec20
= 7 tan?6 + 3 = 4(1+ tan26)
= 7tan?6-4tan?0=4-3
= 3tan26=1

COS

tan26 1
= =3

1

= tan0=ﬁ

11. (1) No. of termsin 1 +5+ 9 + ...
+89=n
wa+(n-1)d=t¢,

= 1+(n-1)4=89

= (n-1)4=89-1=88
= n-1=22

= n=23

Now, sin21° + sin289° + sin25° +
sin285° + ... + to 22 terms +
sin245°

= (sin21° + cos21°) + (sin25° +

cos25°) + ... + to 11 terms +
2

A oix1+ 2

v2

11 l

= + 2
—6) =cos 6
and

sin2 6+ cos26 =1
odt 18°
°.cos? 22°+ ;ZJ
tan72°.sec” 68°
= cot 18°.cot 72°.cos222° +

cot 18°

tan 72°.sec? 68°
= cot 18°.tan 18°.cos222° +
cot 18
cotl8
= cos? 22°+ cos? 68°
= c0s222° + sin222° = 1

. c0s268°

-+ tan(90°-8)=cot 6;
sin(90°-6)=cos 6;
sn26+cos?6=1
13. (1) tan 15°. cot 75° + tan 75°. cot
15°
= tan 15°. cot (90° - 15°) +
tan (90° - 15°). cot 15°
=tan? 15° + cot? 15°
-+ tan(90 —0)=cot0]
cot(90 —6)=tan6

tan 15°= 9_ /3

. cot 15°

1 2+43
= 2_J3 (2-43)2++3)
=2+J§

.. tan? 15° + cot? 15°
(2 8)" +(2+48)"

=24+3)=14
14. (4) sin (2x-20°)
= cos (2y + 20°)
= sin (2x-20°)
= sin (90° - 2y - 20°)



42 www.jkchrome.com

www.jkchrome.com

= 2x20°=70°-2y
= 2x+ 2y =70 +20 = 90°
= x+Yy=45°

tan (x+ y) =tan 45°=1

15. (4 A+ B=90°

16.

17.

18.

=B=90°-A
-. sec2A + sec?B - sec?A . sec?B
= sec2A + cosec?A - sec?A .
cosec?A

1 1
cos?A  sin’A

1
sin2A.cos2A

sin?A +cos?A -1
sin?A.cos?A
1-1
~ sin2A.cos2A
(2) Let the number of terms be

n, then
By t=a+(n-1)d

=0.

85=5+(n-1)
= n-1=85-5=80
= n=8l1

o sin?5° + sin?6°+ ... + sin?45°
+ ... + sIn284° + sin? 85°

= (sin25° + sin285°) + (sin26° + ...
+ sin?84°) + ..... + to (40 terms)
+ sin?45°

= (sin25° + c0s25°) + (sIn26° + .
cos?6°) + ..... + to 40 terQs

sin (90°-8) = co

+

2 o
. [sin26+co 6=1

o (3]

(4) sin 6 =

sin 39°

4) - + 2 tanll°.tan79°.
cosb1
tan31° . tan59°.tan45°
—3(sin?21° + sin? 69°)
sin 39°
= COS(90°—39°] + 2 tanll®°.

tan (90° — 11°).tan31°. tan (90° —
59°). 1 — 3 (sin2 21° + sin? (90° —
219

19. (3)

TRIGONOMETRY
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sin 39°
= sin39°
tan31°.cot31°-3 (sin?21°+cos?21°)
=1+2-3=0

+ 2 tanll®. cotll®.

[tan®.cotd =1, sinZ 6+ cos26 = 1]

cos?0
cot2 06— 0052 0
= c0s?0 = 3 cot?6 — 3cos?0

=3

cos?6
=4cos’=3cot?=3——>5
sin“6
3cos?6
=4cosH-——5—=0
sin“ 6
3
og | 4 — =0
= cos?0 ( sze)
- 32 =0 & Co 0
sin“0
=4sin’60=3
= sinb = —=s1n60°
900
. tan 29°
. cot 79°
(90° - 29°) cot (90° - 119)
.tan 11°
[+ cot (90° - 6) = tan 6]

=2A

x
.(2) sin 17° = y

cos17°= Y1 -sin217°

=Jl_x_2 :\/M
y’ y’

. sec 17° = W

sin 73° = sin (90° - 17°)
=cos 17°

.. sec 17°-sin 73°

_ y B y2 _x2
‘/yz _x2 y

2y ex? 2

yly? a2 =ny2_x2

22.(2) Z =sInb + cosod
= 72 =sin26 + cos26

cos6

+2's
= 1+ 2 sinb. co
0<6<90°

tan57°+cot37°

) E 33°+cot53°

cot 33°+tan 53°
tan 33°+cot53°

[-+ tan(90° - 6) = cot#,
cot (90° - 6)= tan6]

1
tan53°
_1+tanb3°.tan33° tanb3°

" tan33°.tan53°+1  tan33°
= tan 53° . cot 33°
= cot 37° . tan 57°
24. (4) cot 30° = cot (90° - 60°)
= tan 60°
cot 75° = cot (90° — 15°) = tan 15°
cot 30°—cot75°
" tan15°-tan 60°

tan 60°-tan15°
= tan15°-tan 60°
25.(1) cot6. tan (90° - ©) -
sec (90° — 6). cosech + (sin? 25° +
sin? 65°) + ,/3 (tan5°. tanl5°.
tan30°. tan75°. tan85°)
= cotB.cotd — cosecH. cosecb +
(sin? 25° + cos? 25°) +,/3
(tan 5°. cot 5°. tan15°. cotl5°.
tan30°7)
= (cot26 — cosec?6) + (sin? 25° +
) 1
cos? 25°) + ,[3 x 3
=-1+1+1=1
[sin(90° — B) = cos 6; cosec 6 —
cotZ 6= 1; tan (90° - 6) = coth ; sec
(90° -6) = coseco]
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26.

27.

28.

29.

31.

(2) sin(3x-20°)

= cos (3y + 20°)

= sin (8x-20°)

= sin(90° - 3y — 20°)

= sin(70° - 3y)

= 3x-20°=70°-3y
= 3x+ 3y =90°

= 3(x+y) =90°

= x+y=30°

(4) cosb.cosec23° = 1

= cosec23° = c = secH

0s 0

= cosec23° = cosec(90° - 6)
= 23°=90°-6

= 0 =90°-23°=67°

(2) 2 (cos2?6-sin26) =1

1
= ¢0s26 - sin26 = 2
9n_ L
= 1-2sin“0 = 2
2sin26 = 1 l
= 2sin?6 = )
= 2sin?6 =

1
= slnf== 5 = sin30°

=+ 01s + ve angle
-1

B Pt
) L 2

= 6=30°
(4) tan 35° . tan 45° .
=tan 35°. 1.
=tan35°. 1.

° =90°-30° + 36
- 30°-28°=32°
= 8°

T 6
3 tan(Z-9)-13
® tan(3-7]

6

= COtE = J§ = cot30°

:g=30°:9=60°

1
.. cos 6 = cos 60° = 2

TRIGONOMETRY
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32.(3) 7 sin?6 + 3 cos?6 =4
= 7sin?0+3(1-sin%0) =4
= 7sin?0+3-3sin26=4
= 4sin26=4-3=1

1

sin20= —
= 4
1

2 =

=sin6= sin

ol

Note:Sing= —71

~0<68<90

|
N
S~
=
N
+
(=]
N

2x41) (2x-1) 4x? -1
Ax T 4x

2 2 _

'.sec9+tane=M+4x !

4x 4x

4x? +1+4x%2 -1
4x

34 (1) cos 90° =0
.. cos 1°. cos 2° ...cos 179° =0

35.(2) sin225°sin? 65°

sin? 25°+sin2(90°-25°)

sin? 25°+ cos? 25°= 1

.(1) secé+tane=+3 __ (1
- sec?9-tan?0=1
= (secH-tan6)(sech +tan6) =1

= secH—tanb =

1
ﬁ ....(11)

By subtracting (11) from (1)

secO + tan 6 —secH + tan 6

-

V3

sinf90°—y +30°)

in (120°—y)

= 60°-6 =120°~y
= y-0=60°

- tan(y —8) = tan 60°= /3

.(2) asin® + bcos 6 =c¢ ...(1)
acosO-bsinH =x ...(11)
Squaring both the equations and
adding,
a’sin? 6 + b2 cos? 6 + 2 ab
sin 6. cos 6 + a? cos? 6 + b? sin?6
—2absin6.cos 6 =c+ A%
= a? sin? 6 + a? cos? 6 + b?
cos?0 + b?sin? 0 =2+ X
= a?(sin? 6 + cos? 6) + b?
(cos? B +sIn?0) = 2 + X2
SDa+bP=c+ 2
D>xX=a+bP-¢

= x= +a?+p%-c?

1
39.(2) sin(A-B)= 2= sin 30°

=A-B=30°

Again, cos (A + B) = = cos 60°

l
2
= A +B=60°

L A+B+A-B=30°+60°=90°
=2A=90°

= A=45°

L A-B=30°

= B =A-30°=45°-30°=15°

_l5x7r_L
7180 12 radian
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40. (2) Maximum value of asin 6 + b

cos 6 = a2 + p?

. Maximum value of 2 sin 6 + 3

cos 6= 22,32 = 13

41.(3) 152 (sin 30° + 2 cos? 45° + 3
sin 30° + 4 cos? 45° + .... + 17
sin 30° + 18 cos? 45°)

l+2xl+3><l+4><l+
—152 2 2 2 2 .

..... +l7xl+18x—

2 2

=15%l+1+§+2+ ..... +£+9)
2 2 2

1 1
It is an A.P. whose a=g5 ,d=§,
n=18

_ 152[%(2 218~ 1)%)]
- 152{9(“%)]

_ 152 x9x19
2

VJ12996 =114

1.e. a perfect square of an mﬁ
42. (4) 3 cos 80°. cosec 10°
+ 2 cos 59° . cosec 31
= 3c0s(90°-10°). cosec\Q0° + 2
cos(90°- 31°) . co °
= 3 sin 10°. cosec 1

=12996 and

= (sine-1)(sin6-2)=0
= sin§ =1 =sin 90°
= 6=90°and sin6 = 2

44.(3) tano =ntanp
1
=tanp= ;tana

n
=>C0tﬁ=K and

= cos?a = m” -
=2
an e
0

) ) ) 1 .
sino =msinp = sinp = —sina
m

=> cosec B = Sina

[-- cosec?p — cot?p = 1]

m? n?

= - =1
sin?¢  tanZa

m2 n2 cos2 o
= _
Sin2 a Sin2 o

=1

m2 - n2 COS2 o

= Sin2a !

= m? - n? cos? a = sina
=1-cos?a

= m? -1 = n? cos? o — cos?
=(n?-1) cos? a

3
6-cot?6=1
ec 6= 41+ cot?6
2
- 1+(A) - ho18_ 25
3 9 9
5
-3
7
46. (3) cosecH - cotb = g e (1)

cosec26 — cot?0 = 1
= (cosecH + coth) (cosecH — cotb) = 1
= cosecH + cotb

1 2
= cosecd—cotd ~ 7
On adding both equations,

7.2
2cosecH = 277

49+4 53

14 " 14

53
28

= coseco =

47. (1) xsin 45° = y cosec 30°

:xxL=yx2

J2

vidifig numerator and denomi-
nator by cos 6,

sin6 3cos6

5. -
_ _ cosB cosb
-~ _sin6 2cos6
5 +
cos® cos6
4
Stan-3 °*g~ 3
=5tan6+2 g5, 4 o
5
4-3_1
T 4+2 6

49. (2) 2 cosec? 23° x cot? 67° -
sin? 23° — sin? 67° — cot? 67°
=2 . cosec? (90° — 67°) x cot? 67° —
sin2 23° - sin2 (90° — 23°) — cot2 67°
=2 sec? 67° x cot? 67° —sin? 23° —
cos? 23° — cot? 67°
= 2 cosec? 67° — 1 — cot? 67°
= cosec? 67° — 1 + cosec? 67° —
cot2 67°
= cosec? 67° = sec? 23°

-+ sec(90 —6) = cosecé;
sin(90 -6) =cos 6 &
cosec2[67) —~1=cot?67
50. (3) cos26<1
2
ety
“ lxy
= x+y?2-4xy<0
= (x-y?20
=>x=y
51. (4) Expression
_1
cot?72°
= cosec? 18° - tan? 72°

= cosec?18°—
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[-- tan 6. cot 6 =1]
= cosec218° — tan2(90° — 18°)
= cosec2 18° — cot2 18°
=1
[-- tan (90° - 6 = cot 6;
cosec2 6 — cot2 6 = 1]
52. (1) (1 - sin? &) (1 - cos2a) (1 +
cot2p) (1 + tan2 )
=cos? a . sin? « . cosec? B sec?p
= (cos? a . cosec? B) (sin? o .
sec?p)
= (cos? a . sec? o) (sin2 o . cosec
a)=1
lo+B=90°=p=90°-a
cosec B = cosec (90° — o)
=sec o ; sec B =sec (90° —a)
= Ccosec o, SIn a . cosec a
=cos o . sec o= 1]

2sin68° 2cot15°
cos22° b5tan75°

53. (3)

3tan 45°.tan 20°.tan 40°
tan 50° tan 70°
5

cos22° 2tan 75°
cos22° 5tan75°

3.tan 20°.cot 20° tan 40°.co®40°

5

1
)
|
e

_3
5

—

0-

N

_3_

cot(90°-6)= tan 6;
tan (90°-6) = cot 6

54. (2) 10°.tan15°. tan75° . tan80°
= (tan10°. tan80°)(tan15°.tan75°)
= (tan10°. cot10°)(tan15°.cot15°)

=1x1=1
[tan(90° - 6) = cot6;
tan6 . cot6 = 1]
55. (3) 4 tan26 + 9 cot26
=(2tand — 3cotf)2 + 2 x 3 x 2
. Minimum value = 12
[-+ (2tan® — 3cot6)2 > 0]

56.

57.

58.

59.

61.

TRIGONOMETRY
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(2) sin 7x=cos 11x
=sin (90° - 11x)
= 7x=90°-11x
= 18x=90°
= x=5°
.. tan 9x + cot 9x
= tan45° + cot45°
=1+1=2
(1) tan? o =1+ 2 tan?p
= sec2a-1=1+2(sec?p-1)
= sec2a-1=2sec?p -1
1 2
= cos? o coszB

J2 cosa = cosp

J2 cosa - cosp =0
(4) cosl®.cos2°.cos3°
c0s90°....cos100°
= 0 [cos90° = 0]

@ 2 (cos2 6 —sin? )

2cos26
= 2
Ci 0=
- 4
sec 6=i
3
l+ta.r126)—i
4 1
tan26=—-1=—
= 3 3

:>tane=L:>cot9=\/§

V3

. (2) tan (26 + 45°) = cot 36

= tan (90° - 36)
= 20 +45° = 90° — 30
= 50 = 90° — 45° = 45°

. 8=9°
2 e-E
(2) cosb = 17
_1 17
=secd="56" 15
. cot (90° - 6) =tan 6
= ysec26-1
_ (2)2_1: 280
15 225
_ 289—225=J64 _8
225 225 15

62. (1) sec?6 - tan?0 = 1

63.

65.

7

29 L
sec20 + tan26 12

- secl6 - tan4o

- (sec?6 - tan®6) (sec2,

7 7
= )(—=—
12 12
(2) secx = ¢
= cosx =

. BJA+B+C=mxn

(2) sino + cosp =2
sina<1;cospgl
= a=90°;pB=0°

- an(2228)

3

Also,

o
cos § = cos 30° =

o sin (x+ y) =sin

2

w|§|

T
— =1

180°

3

2 e)

)
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2
66. (3) cos*6 —sin*6 = 3

= (cos?0 + sin?0) (cos?6 — sin?6)

w|v

= €0s%0 —sin26 =

N

20 ] = —
= 2c0s%6 -1 3
sina

67. (1) cos(30°+ ) = 1

sina
= sin(90°-30-qa) =1

sin
= sin(60°-«

) =1
= sin o =sin (60° - a)
= 20 =60° = a=30°
. sina + cos 2a

= sin 30° + cos 60°

_1,1
2 2

. (1) tanf=1=0=45°

8sin 9 +5cos o

" sin®6-2cos®6 +7cos8

5 L 2
=5

7
\/—

e
1 2
202 202

70. (3) tan 6=

2
3 ven)

. 3sinf+2cosf 3tand+2

" 3sinf-2cosf 3tand-2
[Dividing N & Dr by cos 6]

4
3X§+2 4+2

=3
3i_2 4-2
3

www.jkchrome.com

71. (3) (sec A — cosA)? + (cosec A —
sinA)2 - (cot A — tan A)?
= sec?A + cos2A — 2secA cosA +
cosec?A + sin?A- 2cosec A. sinA
— cot2A — tan?A + 2 cotA. tanA
= sec?A - tan2A + cosZA+ sinZ?A
+ cosec2A — cot2A - 2
=3-2=1

- secA.cosA =1;
sinA.cosecA =1;
tanA.cotA =1
etc

. (2)tan 6 +cot6=2

1
tan6 + =2
= tan @

=tan’6 +1=2tan 6
=tan?’6-2tan 6+ 1=
= (tan6-1)2=
=tan6=1=cot
. tan® 6 + cot'®

29 w2

169

_338-49
169

9 +cos20) =

1
(3) 2 cosb —sinb =—
J2
2sin6 + cosb = x (Let)
On squaring and adding,
4c0s?0 + sin?0 — 4 sinb . cos6 +
4 sin20 + cos?0 + 4 sinb.cos6

74.

1
- —+x?

-2
= 4(cos?0 + sin?0) + (cos?0 +

1
sin26) =3 + X2

75.

77.

78.

79.

sin6 +cos6

© sin6-coso

=> sInd + cosO = 3sind — 3 cosd
=4c0s60 =2 sin6 = tan6 =2

.. sin*6 — cos*6

= (sin26 + cos?6) (sin?§~ ¢ )
= sin?6 — cos?6

= cos?0 (tan? 6
tan2 6

B sec2

_ tan’e 4-1_3
1 1+4 5

(1) sec?6 + tan?6 =7
1%¥'tan?6 + tan?0 = 7
2tan’0=7-1=6
=tan?6=3=tan6=,/3

= 0=60°

(4) (secx . secy + tanx . tany)? -
(secx . tan y + tan x . sec y)?
=sec? x.sec? y + tan? x. tan?y +
2secx.secy.tan x. tan y-
sec? x . tan? y - tan?x. sec?y - 2
secx.secy.tanx.tany
=sec? x. sec?y + tan?x . tan? y -
sec? x . tan?y - tan? x . sec?y

= sec?x . sec?y — sec’x . tan?y —
tan?x . sec?y + tan? x . tan%y

= sec2x (sec?y - tan?y) - tan2x
(sec’y — tan’y)

=sec’x— tan’x =1

(2) sinb + cosecH = 2

= sinb + =2

sin 6
=sin?6-2smn6+1=0
= (sin6-1)=0
= sin6=1 = coseco =1
sin'%6 + cosec'*d

=1+1=2
(2) When 6 = 0°
sin26 + cos?6 =1
When 6 = 45°,

1
sin 45°= —&cos45°= —_
[ JE]

%

+

sin20 + cos?6 =

When 6 = 30°,

| o

N~
N

1 V3
2

|:sln 30°= E&COS 30°=

sin20+cos49 =l+i
4 16
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4+9 E
16 ~ 16
Hence, the value of
13
— ain2 4q9_ -2
A=sIn“0 + cos®* 0 = 16

80. (4) sinb +cosecH =2

— sin® + '1 =2
sin 6

= sin?6-2sin6+1=0
= (sin8-1)2=0 =smo=1

- sin®@+cosec®® =1+1=2

=cot 46

81. (3)tan 20 = 1=

= tan 20 = tan (90° — 46)
= 26=90°-46
=66=90°=06=15°
S tan36=tan45° =1
82. (2) cos?a + cos?p = 2
= 1-sina +1-sin’f =2
= sin%u +sin?f =0
= sin?0 =0 & sin?B =0
= sino =sinp =0
=a=8=0
- tan®a +sin®g =0
83. (3) tan26 . tan36 =1

= tan36 = = cot26

tan 26
= tan36 = tan (90° - 26) *
= 306 =90°- 26 =56 = 90°
= 6=18°

56
o 2c052? -1=

XZ-YZ=2 e (1)
= XY2 + YZ2 = X7?

= (2J€)2 =xz%2-vz?

= 24=XZ-YZ) (XZ+Y2)

= XZ+YZ =12 ....(11)

Adding both the equations,

2 1
X“+—5=2
- (4 2

2XZ=14=>XZ2=7
~ YZ=7-2=5

_7_
X=2J§

5
&tan X = m

. sec X + tanX =

12
2%~ Ye

cosec26 + tan26 + cot26

=1 + sec?6 — tan2?6 + cosec26 —

cot28 + 2(tan26 + cot26)
=3 + 2 ((tan® — cot)? +
[(tan® — cot6)2> 0]

+secO =2

cos6 + =2

cos9

=cos?0-2cosH+1=0

= (cosb-1)2=
=cosf=1
=secoH=1

7.
2J6
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5
2J6

. (4) sin26 + cos26 + sec26 +

sin6<1]

. cos®0 +sec®0=1+1=2

. (1) Expression

5 2
= se029

+
1+cot?8

_ 5cos26+ 2
cosec“6

+3sin26

+3sin?6

=5 cos20 + 2 sin26 + 3 sin?0

=5 (cos?0 + sin?0) =

[ 1+cot?6= cosecze,

1

secH

&
cosecé

=Ccosé;

=sin 9]

89. (3) Expression

( 1,1 )( 1 1 )
= \cos® cotd)\cosd cotd

( 1 +sin0)( 1 sine)
~ \cos® cosb )\ co

tan9+1 5
= tane-1 4

=>4tan6+4=5tan6-5
=tan6=9
2tan® 5+4
2 5-4
(By componendo and dividendo)

Ctan2?6+1  (9)°+1
“tan?6-1 (9)%-1

81+1
~81-1

82 41
80 40
91. (3)tan76.tan 20 =1

=cot26

1
=tan76= tan 20

= tan 76 = tan (90° - 26)
= 76=90°-26
=96=90°=6=10°

S tan36=tan 30°= "5

kl

92. (4) (2 cos26-1)

l+tan(-) -
l—tanE) 1+tan

= (2cos?6-1)

(1+tane)® + (1 - tan6)?
1-tan?6

=(2 cos?6 - 1)
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2 1+tanZ6
1-tan?e
2sec? 9(2cos2 6-1)
sin? @

cos? 6

2sec? 0(2 cos26 - 1)
cos?6 -sin?6

cos2 0

2sec? 6.cos? 6(2cos? 6 - 1)
2cos?6-1

=2

93. (3)secH+tan 6 =2
sosec’f-tan?6=1
= (secO6+tan6) (secH-tan6) =1

= secH-tan 6 = g e (1)
By adding equations (1) and (i),
c.secO+tan 6 +sec6-tan 6
= 2+l=§

2 2
=>25ec9=§=>sec9=z

94. (3) (B.m?) (B + m? + 3)

= (cosec 6 - sin 6)2 Y

(sec 6 — cos 0)?
{(cosec 6 — sin 6)2 + (sec 6
cos 0)% + 3}

2
! —sinb
0 0S

1]
N
D
[
(=1
|
22
@ | T
D
N—

2 2
1-sin26 1-cos?6
+ +3
sin 6 cos O
2 2
cos26 sin26
= | sine® coso

2 2
cos?6 sin?6
+ +3
sin® cosf

) ————— =1
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cos*e sin%o
=% X—%—
sin?8  cos26

cos*e
5+
sin“0

= €0s20 x sin%6

;4
sm20 +3
cos“ 0

cos26.sin” 6

=c0s® 6 + sin® 6 + 3cos? 6 . sin? 6
= {(cos?6 + sin26)® - 3 cos?6 . sin%H
(cos?6 + sin26)} + 3cos26 . sin26
[-- a®+b*=(a+ b)?
— 3ab (a + b)]
=1- 3 cos?0 . sin?6 + 3 cos?0 .
sin?6 =1

2sinf-cosé

{cos6 0 +sln6 0+ 30052 6.sln20}

cos @ +sin @
Dividing numerator
nator by sin 6,
2-cot®
cotf+1
=2 -cot ot

8sin 8 +5cos @

in> 6+ 2cos>6 +3cos 8

Dividing numerator
denominator by cos 6,

8tan6+5
tan 6.sin2 6 + 2cos? 6 + 3
8tan6+5
= 2sin?6+2cos?6+3
8tan6+5
= 2(sin®6 +cos?6) +3
8x2+5 21
5 5

and

.(1)tanB®+cot6=2

— tan6 +

1=2
o

=tan26 + 1 =2 tan®
=tan26-2tan 6+ 1 =0
= (tan6-1)2=0
=tan6=1

-.coto = L=
tan6

S tan'® 9 1cot!®Pp=1+1=2

98.

100.

(4) Expression
tan 6 coté
“ 1l-coté 1-tané

@an®6-1

tan6(tan6-1)

(tan® —1)(tan26 + tan 6 + 1)
= tan®(tan6-1)

tan?6 + tan6 +1
tan®

=tan 6 +cotH + 1

(2) sin 6 + cosec 6 = 2

1
— sin6 + =2
sin 6

= sin?6-2sin6+1=0
= (sin6-1)2=0
=sin6=1

.. cosecH=1

" sin®6 +cosec®9=1+1=2
(1) secO+tand=2+45

. sec9—tan9=;

J5+2
[ sec?6- tan?6=1|

J5-2
= (V5+2)(V5-2)

On adding,
2secd=2++5+/5-2=2{5

=J5-2

=>sec6=\/§=>cose=—l—

J5

On subtracting,

2tan6=2+45-J5+2=4
—tan =2



49 www.jkchrome.com

www.jkchrome.com

TRIGONOMETRY

tan 6 3 2
. =s8inf =—
* secO 5
. sin9+cose=l+L
: 5 J5
3
= Jg
101. (2) (1 +cot® —cosecH)
(1+tan 6+ secH)

cos6 1
=1+ - 1+
sin® sin6
sin® +cos6 -1 N cosf+sin6+1
sin B cos B

slne+ 1 )
cos® cos6

(sin 6 +cos (-))2 -1
sin6.cos 9

sin26 + cos20 +2sin 6.cos 8 — 1
sin 6.cos 6

2sinf.cos®

sin 6.cos 6
102. (1) tan6+cotb =2
1
= tan6+ =2
tan 6

= tan26—2tan6+l=0‘
= (tan6-1)% =0

= tan6=1=0= tan
L cotb=1=6=4

=k si112€b+cosze)=k2

=>k=\/x2+y2

. sin6 —cos6

104.

105.

106

108.

109.

www.jkchrome.com

(1) x=asecHB.cosdp; y=>b
sec 0. sln ¢, z=ctan 6

x2 y2 22

' a2+b_2_c2

=sec? 0. cos? ¢ + sec? O.sin? ¢ —

tan?6

= sec? 0 (cos? ¢ + sin?¢) — tan? O

=sec2h-tan26 =1
sec6+tand 5

(l) sec6—tané 3

—> 5secHb-5tan 6

=3secH+3tan O

—>2secH=8tan 0

tan 6 _E_l
sec6 8 4
S ><c059=l
cos 4

1
4
(3) cos x + cos? g
= cosx= COS sin? x ...(1)

sin'?x + 9% + 3 sin®x +
-1
+sin?x)° - 1 [By (1)]

~sin ) (1-sin p) (1-siny)

SLxx=(l+sino)(l-sno)(l+
sin B) (1 - sin B)(1 + sin ¥)
(1- siny)
= (1 - sinZ%qg) (1 - sin?B)(1 - sin?%)
= cos?a . cos?B . cos?y
L. X=xcosa.cosB.cosy
(&)

1 3

2, 2

l+cot®“6 1+tan“6

1 3
—

+2sin26

+2sin26

cosec?d sec?®

sin?6 + 3cos2 6 + 2sin2 6

= 3(sm29+cosze)= 3
(1)
4 1
3+ 2
l1+tan“a l+cot“a
4 1

= +
sec2 o

+351n2a

o) +3sin?«
cos ec“a

2

= 4cos2a +sin?0 +3sin? o

4(cos2 o +sin2 o) =4

110. (4) 3 (sinx — cos X% + 6 (sinx +
cos 12 + 4 (sin®x + cos® ¥
= 3 (sin?x + cos?x - 2 sinx .
cosx)? + 6(sin2x + cos? x + 2 sinx
. cosx ) + 4[(sin2x + cos2x)3 - 3
sin2x . cos2x (sin?x +

sinx . cosx) + 4( cos*x)
=3 (1 + sin2 sinx
cosx) + 6 +4(1-
3 sinZx co
= +4

111. (3) ression

1+sin cos B

+——— | -2tan?%6
&6 1+sine)

in2 0+ 2sin 0 + cos2 0
cos? 6(1 + sin )

—-2tan26

_ 22+ 2sin 6 _2tanZe
cos“ 6(1 + sin 6)

2

S—-2tan”6
cos“ 0

= 2sec?6-2tan?6
= 2(sec? 6 - tan26) = 2

112. (1) tan® + cotp =2

On squaring both sides,

(tan 6 + cot E))2 =4

=tan26 +cot2f +2tans .coto
=4
=tan26 +cot?29 =4-2=2
[tan 6 .cot6 =1]
113. (1) xcosH-ysing =2

xsin6+ycosd =4

On squaring both the equations
and adding

x2cos?0 + Y2 sin2p -2 xysing.
cos® + x%sin?6 + y? cos?6 +

2xy sinf . cos 6
=4+16

= x2 (cos29 + sin26) + y2

(sin26 + cos26) = 20
= 2+12=20
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114. (3) Expression

cos2A(sinA +cosA)
- coseczA[sinA —cosA)

sin?A(sinA - cosA)
secZA(sinA + cosA)

( 1
X cos2A

_ cos2A.sin?A (sinA + cosA)
sinA - cosA

1

- sln2A]

sinzA.coszA(sinA - cosAJ]

(sinA + cosA)

sin?A - cos?A
sinZA.cos?A

(sinA+cosA

sinA—cosA)

+
sinA —cosA sinA +cosA

(slnzA - coszA)

(sinA — cosA)(sinA + cosA)

[(smA + co's.A)2 + (sinA - cosA)2 ]

(sln2A —Cos
= 2(sm2A +m52A] =2
115. (2) Expression
1 1

cosecH —cot 6

1 _cosb smb
sinf® sin6

sin 6 1

¢

sn26-1+cosH

= 1-cos® sinf

_1-cos?’6-1+cosb
sin6(1 - cos0)

_ cosB(-cosb+1)
" sin6(l-cosh) sind

sin 6(1 — cos 6)

=cot6.

TRIGONOMETRY
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116. (4) cos 8 +sin 6 =,/ cos 6
On squaring both sides,

cos26 +sin?6 + 2cos6.sin ®

= 2cos?6
=c0s26-sIin?26=2sin6.cos 6
= (cos 6 + sin 6) (cos 6 —sin 6)

= 2sin 6. cos 6

= .[9 cos 6 (cos 6 —sin 6)

=2sin 6 . cos 6
=cos06-sin 6

2sin6.cos 6
= \/Ecose

=J2sine

2

117. (3) cos?*0-sinte = 3
= (cos2 0+ sin2 9)(c032 0 —si

=cos2 0 —sin?

2

=1-sin

118

1 1
1+tan%0 1+cot?6

1 1
+

sec?® cosec?d

=cos?0 +sin?6 =1

1
(3) sinb — cosb = 2

119.

sind + cosb = x
On squaring and adding,

1
2(sin26 + cos20) = 2 +x2

1 7
X2= —_ =
= 2 1 1
i
ZX=Tg
120. (1 sinA . sinA
- (1) l+cosA 1-cosA

sin A(1-cos A)+sin A (1 +cos A)
(1+cos A) (1-cos A)

= sinA- sinAcosA
+sin A + sin A. cosA

1- cos?A
2sin A
= —sin2A = 2 cosec A
121. (4) rsind=1
rcoso = \/5
sinf _ A
= cos® N

cos? 6 sinze_ 1
7 b2

a

-y

cose=ﬁ

From equation (1)

siné =

X y .
—————C0080 - ———.sinf =1
’x2+y2 ’x2+y2

sin20_ 1
* b2 X2

cos28

+y2
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123. (3)tan 6 -cot6=0
= tan 6= cot 6 = tan (90° - 6)
=06=90°-6=20=90°=6=45°
.. sin 6 + cos 6
= sin 45° + cos 45°

1 1 2

(4) cos% + sin%6 = (cos26 +
sin26)2 — 2 cos26sin20
From maximum value,
2 sin26.cos26 = 0
Hence, sin?6 + cos6
=(1)2-0
=1
(1) 3sin6 + 5cosb =5 ...(1)
5 sinb — 3 cosd = x ...(11)
On squaring and adding,
9 sin26 + 25 cos26 + 25 sin26 + 9
c0s28 = 25 + x2
= 9 (sin26 + cos26) + 25 (cos26 +
sin20) =25 + 2
= 9+25=25+ 2
= x2=9
= x=13

(4) sinb + sin26 = 1
= sinbd = 1 - sin?6 = cos26

". c0s20 + cos%0
= c0s20 + (cos26)?
= co0s20 +sin26 =1 \ 2
127.(1) tan 6 + cot 6 =2

124.

125.

126.

1
tan 6 + =2
= )

6 =1 =tan 45°
= 0=45°

5
128. (4) COS X = X2 —x+Z

x2—2.x.l+l—l+§
2 4 4 4

2
(x—l) +1>1
2

-l<cosx<1

2 o
129. [4) I+W—SCC 27 +

++ — cosec227°
sin“ 63°
=1 + tan263° — sec2 27°
+ cosec? 63° — cosec? 27°

=1 + tan? (90° - 27°) — sec2 27°
+ cosec? (90° - 27°) -
cosec? 27°

=1 + cot? 27° — sec? 27°

+ sec? 27° — cosec? 27°
=1 + cot? 27° — cosec? 27°
=1-1=0

[+ cosec?6 —cot? 6 = 1]

=AB=2k,BC=k

- AC = 2% + K2 = 5K
Bk

S.sinA+cotC=

BC+BC
AC AB
k k
_+_
J5k 2k

2+\/E_)
25

+

N =

&=

132. (2) sin”—zx =x2-2x+2
Putting x=1
sint=1-2+2=1

2

133. (1) Expression

sin 43° N cos

sin43°
sin43°

cos19° 8 4
[sin (90° - 6) = cos 6;
cos (90° - 6) = sin 6]
=1+1-2=0

+cole 8 1

1.
2
+tan? 2° . tan® 88°

= sin27l°+sin2(90°—7l°) +
2 2

134. (2 sin? 7%°+sin2 82

tan? 2° . tan? (90° - 2°)
= sin27l +cosz7l +tan22 .
2 2
. cot? 2°
[+ sin (90° - 6) = cos 6;
tan (90° - 6) = cot 6]
=1+1=2
135. (2) 1 - 2 sin?6 + sin* 6
= (1 - sin?0)? = (cos?6)? = cos*6
136. (2) Expression
= cot 9°. cot 27°. cot 63° . cot 81°
= cot 9°. cot 27°. cot (90° - 27°) .
cot (90° - 9°)
=cot 9°. cot 27°. tan 27°. tan 9°
[tan (90° - 6)
=cot 6; cot (90°-6) =tan 6]
= cot 9° . tan 9° . cot 27° tan 27°
=1[tan6.cot6=1]
137.(2) (1 +sin A) (1 +sin B) (1 + sin
C)=(1-sinA).(1-sinB)(1-
sin C) = x (Let)
L x.x=(1+sinA)(1+sinB)(1
+sinC) (1 -sinA) (1-sinB) (1 -
sin C)
= x2=(1-sinzA) (1 -sinzB) (1
—sin? C)
= x®=cos?A . cos?B . cos2 C
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—>x=+cosA.cosB.cosC

OABCIr
v 0<AB.C<y

S.x=cosA.cosB.cosC
138. (4) tan?6 + 3 = 3 sec 6
—>sec’0-1+3=3sec6
—sec’9-3secH+2=0
—sec’0-2secH-sec6+2=0
—secO(sec6-2)-1(sec6-2)=0
= (sec6-2) (sec6-1)=0
—>secO=2o0r1
= 6 =60° or 0°.
139. (3) sin 6 =0.7
.. cos 0

= V1-sin26 = {1-(0.7)2

= J1-0.49 = {051

140. (3) Expression = sin? 65° + sin?
25° + c0s?35° + cos? 55°
= sin? 65° + sin? (90° - 65°) + cos?
35° + cos? (90° — 35°)
= sin? 65° + cos?65° + cos? 35° +
sin? 35°
=1+1=2

141. (3) x.sin 60°.tan 30°
= sec 60°.cot 45°

3 o1
XX —X—— =
=>x=2x2=4 ‘

142. (4) %«/1 +sin® + %Jl —sin6

%(\/(Jzﬂ 1)2 +J(J§—1)2)

=%(,/§+1+\/§—1)

_2J3 |3
a2

= cos 30°

2tan? 30°
143. (2) :

5o +sec? 45°- sec?
—tan“ 30°

0° = x sec 60°

(s +cosa)? +(sin o — cos a)2

(sina + cos a)?

2(sin2 o + cos? o)

= sec?0 = 5
(sino +cosa)
1 2
cos26 (sin o + cos a)2
1 +2
=

cos® sina+cosa

= sino + cosa = + /9 cosH

. (1) 7 sin?0 + 3cos?6 =4

On dividing both sides by cos?6
7 tan?0 + 3 = 4 sec?0

= 7 tan?0 + 3 = 4 (1+ tan26)

= 7tan%0 + 3=4 + 4 tan?0
=7tan’0-4 tan?6=4-3
=3tan?6=1

146. (4) tan 9° = P

q
sec281° sec? 81°
" 1+cot281° cosec?81°
-1 L sin?

cos?81°
=tan?81° = tan °

(sec6 + tanb) — (secHd — tano)

5 1 _25-1
5° 5
2tan6 24 tan6 2
= =5 = =5
12
~tan6+1 F 71 1245
Ctanf-17 12 7 12-5
5
17
c 7

148. (4) tan26 = 1 -2

. sech + tan36 . coseco

= secH + tan26 . tan6 . cosecd
sn6 1
cosf siné
= sech + tan26 . sech
=sech .(1 + tan26)

1
= (1+tan?6)2 . (1 + tan’6)

= secH + tan?6 .

N

3
= (1+tan?6)2 =(1+1-¢?)

3
= (2-€2)2
149. (2) When 6 = 60°

1 o 1

cos = 2 , COS“0 = 1
. cos0 > cos26

150. (1) x sin60° tan 30° — tan245°
= cosec 60°. cot30° — sec245°

J3 1

—-1

2 3

= X.
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92 2
_ — X 3—\/5

7R 1)
=>>-1=2-2=0

X 1 2
=>2— = X=

151. (3) x= a seca. . cosp

X
= = seca . cosp

Stmilarly,
y z
=~ =seca . slnp, — =tana
b c
x2 . y2 22
a2 b? 2

= sec2a. cos?p + secZa . sIn?P —
tanZo.

= sec2a (cos?p + sin?p) - tanZa
=sec?a — tan?a = 1

coso.
152. (3) =a = coso = a cosB
cosp
On squaring both sides,

cos?a = a? cos?p
= 1 -sin?a = a2 (1 - sin2p) ...(1)
Again, sina = bsinp

= sinZa = b2 sin2p

.. From equation (1),

1 - b2 sin?B = a2 - a2 sin?p
= aZsin?g-p2sin?2p=a2-1
= sin2 (a2 - b?) = a2

[+ sIn26 + cos26 = 1]

1,16,
4 3
3+64-12 _55
= 12 12

154. (1)

sin? 30° cos? 45° + 5 tan2 30° +

3
DY sin2 90° — 3 cos? 90°

155.

157.

) o)

3
Exl—SxO

11 1 3
=4x2+5x3 + 5

l E g 3+40+36
=g *t3*ta*= 24
79 7
=_=3_

24 24

1
(1) cos26—sinZ2 6 = 3

cos?0 —sin? 6
= (cos2 0 + sin2 6) (cos26 - s

ot26+1+tan?6
cot?9 - tan?8
" cot?6 +tan26+ 2
Jiie (L)
W11)? -| ——
J11
2
= 2
(V) +[—=| +2
11
1 121-1
-7 11
= 11+L+2 = 121+1+22
11 11
120 E
144 T 6
1 ps
(1) Expression = _E sin 6 - cos
5tan-
T T T _ 4
4Ot Gt pgnt
2

159.

1 1 1 1 2
"B B B*T
5x1

*12x1

1 2 5

=2 " 3%12

| o

coto =

3
5
1 =
5
4
3

tané@

1 5

cosecO:m -5

3,

tan 6 + cos® 4
" cot®+cosecd = =42
3 3

alon| s

15+16

)
= 445

3

31 3 a1l
=20 9760
(2) acos 6+ bsin6=p
asin®-bcos 6 =q
On squaring and adding,
aZcos?26 + b2 sin26+2ab
sin 6 . cos ® + a2 sin26 + b?
cos26 -2 a bsin 6. cos 6
P
= a2 cos? 8 + a2 sin? 6 + b2
sin? 6 + b? cos? 6 = p? + ¢
= a2 (cos26 + sin26) + b? (sin26
+cos20) =p? + ¢
>a+bP2=p*+¢



54 www.jkchrome.com

www.jkchrome.com

TRIGONOMETRY

www.jkchrome.com

160. (2) (sin o + cosec o) + (cos o +
sec o) =k + tan? o + cot? o
= sin? o + cosecZ o + 2 sin o .
cosec o + cos?a + sec2a +
2 cos a.sec o = k + tanZa + cotZa

= sin? o + cos?a + 2 + cosecZa +
sec2a +2 =k + tanZ o + cot? o

= 5 + cosecZa + sec?a = k +
tan2 o + cot? o
=5+1+cot?2a+1+tan?2a=k
+tan2 o + cot2 o

= 7 + cot2a + tan2 0. =k + tanZa +
cot2a

=k=7

y

cos 21° = |1 _sin221°

2
JILM
y y

161. (1) sin 21° =

y

c.osec 21° = W

.. sec 21° —sin 69°
=sec 21° - sin (90° - 21°)
= sec 21° - cos 21°

y
‘/yz —x2 y
y? -2 - x?) 2
wWyr-x2 T

162.

sint o = 2 cosa
= ino)2 = 4 cos2o.
=1 +sin?0+2sina
=4(1 - sinZq)
= 1+ sina + 2 sina
=4 -4 sin%a
=5sin20+2sina+1-4=0
=5sin20+2sina-3=0
= 5 sinZa + 5 sina. — 3 sina. — 3
=0
= 5sina (sina +1) -3 (sina +1) =0
= (5sina - 3) (sina. +1) =0

163.

164.

165.

166.

o < 90°,
S 5slna-3=0
= 5sina=3

3
= sino = 5 =0.6

(1) 3sin®+5cos6=>5--- (1)

5 sin 6 — 3 cos 6 = x (let)-- (11)
On squaring and adding both the
equations,

(Bsin® +5cos )2 +(5sln6-3
cos 0)2 =524+ x2

= 9 sin26 + 25 cos?6 + 30 sin 6
.cos 6+ 25 sin2 6 + 9 cos2 6 - 30
sin 6 . cos 8 = 25 + x>

= 9sin26 + 9 cos26 + 25 cos? 6 +
25 sin26 =25 + x2

= 9 (sin? 6 + cos26) + 25 (co!
sin20 ) = 25 + x2

= 9+ 25 =25+ x>
=>x2=9=>x=+3

(2)tane+cot00

=tanb-1=0=tanb=1

s.cotB= =1

tané
s tan®@ +cot9=1+1=2

(3) tan 1°. tan 2° . tan 3° ... tan
89°

= (tan 1° . tan 89°)

(tan 2°. tan88°) ... tan 45°

= (tan 1°. tan(90° - 1°) )

(tan 2° tan (90° - 2°) .. tan 45°
=(tan 1°. cot 19)

(tan 2°. cot 29) .. tan 45°
=1.1.1. =1

[tan (90° - 6) = cot 6]

3
(3) xsin260° - o sec60°. tan230°

4
+g sin?45° . tan? 60° = 0

e (8] 2o ]

168.

4 (1Y

+ 5 X 72 x(4/3)2=0

x 3 1 4 1

=>4—2x2x3+ x2x

3=0

3x_ ;.8

=7 + T =

O

= = 5 =
194 4

=X 3715

4)7‘na=24cosa

sina_ 24 2

cosa'72tana-7

2
24
. seca= y1+tan?a = 1+(_7)

J1+576 \/49+576
= 49 ~ 49
[625 25
“Y49 * 7
. 17
©- COSU= Seca ~ 25
.. 14 tano — 75 coso — 7 seco.
24 7 25
=14 x 7 -75x 25 -7x 7

=48-21-25=2

3
(2) 2 cosec230° + x sin260° — 1
tan230° = 10

3 2
=2x (2?2 +xx (?J -
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169. (2) tan26 - sec26 = — (sec26 —
tan26) = -1.

31

170. E

(2) 29 tan6 =31 = tanb =

1+ 2sinb.cos6
Expression = 175 i 6cos6

sin26 + cos20 + 2sin6.cos 6

sin? 6+ cos26 - 2sin.cos@

(sin6+cos 6)2
(sin 6 — cos 9)2

2

sin® +oose
€os6  cos6 tan8+1)2
= | sinb cos8 = (m)
cos® cos6
31 .\ (31:20)
—+1
29 29
= ﬂ—l =(31-29
29 29
60)2
=|—1 =(80)2=900.
2
171. (3)
A D
B
ZACD =45°
ZBAC = 45°

. (tan® ZCAD + 1).

www.jkchrome.com

TRIGONOMETRY

_ [1-cose B [(1-cos6)(1 - cos6)
“ Vl+cose V[l+cose)(l—cose)
(Rationalising the numerator and
the denominator)

~ J(l—cosa)2 =J(l—ccbse)2

1-cos26 sin26

cosH

sin6

l-cos6 1
sin6 sin 6

= cosecoH — cotf.

(2) Let the angles be A and B
where A > B

L A+B=135°

and, A-B

174.

© wn 180°
TR TR
On adding
A+B+A-B
=135°+15°=1

=15°

=2A=1

@A + 3
= 135 5° = 60°
175/ (3)

=75°

BD

A

From AADC,

CD _ AD
sinDAC sinACD

CD AD
= =
sin DAC s

sin

176.

(1) sin 3A = cos (A - 269)

= cos (90° — 3A) = cos (A - 26°)
= 90°-3A=A-26°
=90°+26°=3A+A

=4A =116

IR L
= A= 4 -

sin?6-2sin* 6
2cos? 6 - cos26
sin? 6(1 - 2sin? 6)
~ cos? 0(2 cos26 - 1)

177. (1) sec26 —

sin26(1 - 2(1 - cos? 6)
cos26(2cos26-1)

= sec26 —

(2 cos?o - 1)
2cos?6-1

=sec20 - tan?6 = 1

(8) x= a(sind + cosb) and

Yy = b (sinb — cos6)

= sec26 — tan20
178.

X .
— — =s8inb6+cosb gnd
a

g=si1’16—cos€)

b
2 2
X y

. —5+ 5 = (sin6 + cosB)? +
2 b2 ( )

(s1in6 — cosB)?

= sin20 + cos26 + 2 sind.cosO +
sin20 + cos26 — 2sind . cosd

=2 (sin26 + cos?6) = 2
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TRIGONOMETRY

179. (4) sin 56 = cos20°
= sin 56 = sin (90 - 20)

= sin 70°
= 50=70°
70
=0=¢ =14°
180. (3) 2 sech = 3cosec?d
2 3 3

= cosb sin6 1-cos?9
= 2 — 2c0s?6 = 3cos
= 2c0s?0 + 3cos6-2=0

= 2c08?0 + 4c0s6 - cos6-2 =0
= 2c0sH (cos6 + 2) -1 (cosb + 2)
=0
= (2c0s6 - 1) (cosb +2) =0
. 2c080-1=0ascosb+2#0

1 T
0=_—= 60° =
— CO0S 2 cos or cos 3

01
=9=73

(4) Expression
J1+sine +\ll—sine
“Y1-sin6 1+sin®
(1 +sin6)(1 +sin®)
“ V(1 -sin6)(1 +sinb)

181.

¢

‘/(1 —sin6)(1 - sin6)
(1 +sin6)(1 - sin6)

) J(1+sin6]2 +‘/(l—s. 0)2

1-sin?6

= 2 secH

3
182. (2) cosb = E

. 5
. secH = 3

stan 8= ,/gecZ2g-1

_ (gf_l

www.jkchrome.com

16
9

‘/2_5_1_J25—9_
9 V. 9 -~

4

3

sin©
coso
16
"9

.. sInb . secH . tand =

4\2
- 20 — | —
-tane-(s)

183. (4) tan®A + cot?A - sec?A . cosec?A
= tan2A + cot2A — (1 + tan2A) (1 +
cot?A)
= tan2A + cot2A - (1 + tan2A +
cot?A + cot?A.tan?A)
=tan?A + cot?A— 1 — tan?A - cot?A
—cot?A . tan2A
=—1-1=-2

[ tanA . cotA =
@) sin (40 -B)=1=sin
=40-B=90° ..(1)

1
cos (2a + B) = 5,

184.

150

6
m on (i1),
x 25# B = 60°
60° - 50° = 10°

in (o + 2B)
=sin (25 + 2 x 10)

1
=sin 45° = E

. (*) cosecé = /3

cotd = y/cosec?6 -1
- () -1 - BT - 2

~. cotd — cosecd = /2 _ /3

_A20) (5

(2) 4cos?9 —4cosb+ 1 =0
= (2cos6-1)2=0
=2cos6-1=0
=2cos0=1

186.

1
= cosf = 5 = cos 60°
= 6=60°
- tan (6-15°) = tan (60° -15°) =
tan 45° =1

187.

188.

(1) rcos6- /3P +(rsm6-12=0

=rcos®- ,/3 =0and rsin6-
1=0
=rcosf= 3 and r

Fsin®,
i)
and\E cos6, 3 :cosﬂ:@
P
" V3
Tr . r
~ rtané+secé J3 3
" rsecO+tan® | 2 1
_+_
J3 43
i}
43
RS
V3
__x  _2x2 4
T 241 4+1 s

(1)
sin 25° cos 65°+cos 25°sin 65°
tan? 70°— cos ec220°

sin 25°cos(90°-25°) + cos 25°

_ sin(90°-25°)

tan? 70°-cos ec?(90°-70°)

-- sin(90°-6) = cos 6
cos(90°-6) =sin 6
cos ec(90°-6) = secH

sin 25°sin 25°+ cos 25°.cos 25°

tan? 70°-sec? 70°

sin? 25°+ cos? 25°
tan? 70°-sec? 70°

=—T =-]1

1

- sec’6-tan?0 =1
sin? 6+ cos26 =1
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189. (1) sin (6 + 18°) = cos 60°
= cos (90° - 30°) = sin 30°
= 06+ 18°=30°
= 06=30°-18°=12°

.. cosb = cos 60° = E

3 4
(1) tand = 1 = tan?0 = 16

Expression

190.

4sin?6 -2cos26
4sin2 6+ 3cos26

sm29_ cos2 0
- cos? 9 cos? 6
4sinze 3cos29
2.t 2
cos” 0 cos” 9
_ 4tan®6-2
" 4tan?6+3
4x3—2
__16 ~
4x%+3
9
2% 98 _ 1
9.3 9+12 21
4

191.

1-a? a“ -

“b2-a?  a?-b?

192. (1)

193.

ABCD is a concyclic quadrilater-
al.

ZA+ ZC=/B+ ZD = 180°

. ZA=180°- ZC

.. cos A = cos (180° - C)
=-cos C

and cos B=-cos D
..cosA+cosB+cosC +cosD
=cosA+cosB-cosA-cosB=0

8) /3 tan6 =3 sin6
sin6

cos 6

= ,/3 =3 cosb

= 3 =3 sind

1

=cosb= — =

3 743
2. siné = 41— cos?6

sin(45° + 30°)

°. c0s30° + cos45° . sin30°
13 Lo
J2 X gt {2 X9
J3 1 V3 +1
2v2 *2J2 T 22
@ A
600
B C
ZB =90°
ZA =60°
ZC = 180° - 90° - 60° = 30°
. BC
cosC = CA
._BC
= c0s30° = CA
J3 BC
= o “CA " \/512

196.

197.

198.

199.

(2) tan26 . tan36 =1

= tan36 = = cot26

tan 26
= tan36 = tan (90° - 26)
= 36 =90°-26
= 30+ 26 =560 =90°

90° y
:}6: 5 :l

(3) cos?a

= cos?
= 2€0s%0. — 2B
= sZa + tan?p = sec?p
) 1
C(‘ﬁ = 2cos?a
?g =1 - cos®B
_r
~ 2cosa
2cos?a -1
" 2cos?a
.. cos?p —sin?p
1 2cos?a -1
T 2cos?a ~ 2cos?a

1-2cos?a +1
2cos? o
2(1- cos2 o) sin?«
2cos?a  cos?a
=tan%a
Note : It is an identity.
(3) tan(A + B) = /3 = tan60°

=A+B=60° ...(1)

1
tan(A-B) = ﬁ:tan30°

=A-B=30° ...(11)
~A+B+A-B=60°+30°
= 2A = 90°

90° .
= A= 9 = 45
(8) Expression

sin® - 2sin® 6

2cos> 6 - coso

sin6(1 - 2sin?6)
cos6(2 cos?6 - 1)
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200.

201.

sin® (1-2(1-cos28))

(2cos?6-1)

(1+2cos?6-2)
(2cos?6-1)

" cos6’

2cos26-1

. ———5——— =tan®
2cos“6H-1

7
(4) rsind = 2 ...(1)

743

0= —— ..
T COS! 2 (1)

On squaring both equations and
adding,

72 (743Y
r’sin?6 + r2cos?0 = 2 + TN

r? 20 20 £+—147
= 12 (sin?6 + cos?0) = 1 1
" 49 +147 196

= = 4 = 4 =49
nT=.49 =7
4) sinb 1 in 30° ln1
@ s =5 =S =sin ¢

i
=>e=§
[-- 180° = w radian]

2

= 2cos’0-2cos6—- cosH+1
=0

= 2cos 6 (cosB-1) -1 (cos 6 —
1)=0
=(2cosH-1)(cos6-1)=0
=2c0s0-1=0=>2cos6=1

1
=cos 0= 5 =0=60°

or,cos6-1=0=cosb=1
=6=0°

203. (1) 2 sin26 = 3 cosH
= 2(1 - cos26) = 3 cosb
= 2 -2c0s26 = 3 cosO
= 20820 +3c0s6-2=0
= 2 c0s26 + 4 cosb — cos 6 — 2
=0
= 2 cosb (cosb + 2) —1(cosb + 2)
=0
= (2cos6 - 1) (cosb +2)=0
= 2 cosb — 1 = 0 because
cosO+2=0
= 2cosf=1

= cosb = 5 = co0s60°

= 06=60°

204. (3) a(tanb + cotd) =1

sin® cos®©
=a +— =1
cos® sind

o

= sInb . cosO
S =
On arin,

2

sin?6 + cos
sin 6. co;

()

sides,
520 + 2 sind . cosO = b?

1
cosec A—-cot A= §

coseCA+cotA=3
On adding,

1

2 cosec A = 5 +3

5
= cosec A = 3.9 = 3

. 3
.sinA= 5

206. (1) sin2 x + 2 tan?2 x — 2 sec?2 x +
cos?x
= sin?x + cos?x— 2 sec?x + 2 tan?x
=1 -2 (sec®x — tan?y)
=1-2=-1
[seczx — tan2x = 1,
sin? x + cos? x = 1]

207. (1) x=asec 6
= £=sec¢9
a

Again, y=btan 6

sin? 1° + sin? (90° — 1°) + (sin2
+ sin2 (90° — 2°) +....to 44

terms + (%)2

= (sin? 1° + cos? 1°) + (sin? 2° +

cos? 29 + ....to 44 terms + 2

[sIn(90° - 6) = cosb]

1
=1+1+..1t044 terms + 5

[s1n26 + cos26 = 1]

44 1 44l

= + < = -

2 2
209. (3) cosae+sln39 cos3e—sln39
: cos6 +sin® cosf —sin®

(cos 6 + sin ())(cos2 8 +sin?0
—cos 6.sin 6)
cosO +sin6

(cos 6 —sin6) ((:os2 9+sinZ6
+cos 6.sin 6)
(cos 6 —sin6)
= c0s20 + sin26 — cos . sind +

c0s20 + sin26 + cosh . sind
=1+1=2

@ | =

210. (4) sin 17° =

sin 73° = sin (90° - 17°)
=cos 17°

o cos 17° = /] _sin217°

\ll_ﬁ ‘/yz-xz
B T T
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Y
..osec 17° = y2—x2
.. sec 17° — sin 73°
=sec 17° - cos 17°

i

x
y fyz 2
(3) coseco + cotd = /3 ...(1)

cosec26 — cot26 = 1
= (cosecH + cot6) (cosecd —cotd) = 1

211.

...(11)

.. cosecH + cotb + cosecO — cotd =

1
= cosecH — cotb = _E

1
\/§+E

3+1
= 2 cosecH = J§

¢

4
= cosecH = m =

212. (3) cos o + sec o =

21
cos 6 — cos 6 =Sind

= cos6 (ﬁ - 1) =sind

cos6 1
= sine 2 -1

\/§+l
= W2-DW2+D - ¥2+1

cotd= fo ;1

2
214. (1) cos*0 —sin*0 = 3
= (cos20 + sin26) (cos20 - sin20)
2
-3
[~ cos?® +sin?0 = 1]
2
= co0s?0 - sin?0 = 3
2
= 1-sIn?0 -sin?0 = 3
2
= 1-2sn’6= 7

3

cot 30°-cot75°
() tan 15°-tan 60°

cot(90°-60°) — cot(90%

215.

216.

sin6+cosej

-qp*-1= (
((s1nB + cosb)?-1)

sin6.cos6

sin6 +cos6
=~ .(sIn?0 + cos?0 +
sin6.cos6
2 sinb.cosb - 1)

sin6 + cos6
= ————— .2sInb . cosb

sin6.cos6
=2p
(2) sin (3 a - B) = 1 = sin 90°
= 8a-p=90° ...(1)

217.

1
cos (20 + B) = 9 =cos 60°

= 2a+p=60° .... (1)
By adding both equations,
3a + 2a = 90° + 60°

= 5a = 150

:>(X=T=30°

. tan a = tan 30° =

&

218. (2) sin (60° — M = cos (y + 60°)
= sin (60°-x) =sin (90°- y- 60°)
[ -+ sin (90° - 6) = cos 6)
= 60° -x
=90° -y -60° =30° _
= x-Yy=60°-30°
= x-y=30°

219. (3)

and,&:btan@:i =tan 6
b

y

g -9 =sec’d-tan’9 =1
a?  b?

220. 4 a2+ b2+ 2=ab+ bc+ ca

= 2a? + 2b% + 2¢2 = 2ab + 2bc
+ 2ca

>a+P+PP+E+S+a-
2ab - 2bc-2ca=0

= a2+ b?>-2ab + b? + 2 - 2bc
+2+a%2-2ca=0

= (a-b2+(b-P2+(c-a?=0
= a-b=0=a=b
b-c=0=b=c
c-a=0=>c=a

. AABCis an equilateral triangle.
v LA=/ZB=/ZC=60°

", sin?A + sin?B + sin2C

= 3 sin?A = 3 x sin? 60°

2

3x3 9
T4 4

(8) asinb + bcosd = ¢ e (1)
acosf—bsind =x (let) ... (11)
On squaring equations (1) and (1)
and adding,

a?sin26 + b%cos26 + 2ab siné.
cos6 + a2cos26 + b2sin26 — 2ab-
sinb. cosd = 2 + x2

= a2 (sin26 + cos26) + b2 (cos26 +
sin20) = 2 + x2

= a2+ bP2=c2 + 22

=> x2=a%+b2-2

=>x=% a2+ p? -2

221.
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222. (3) sm6 + cosé = /2 sin (90° - 6)

223.

= sInd + cosb = /9 cosd
= sInd = /9 cosb — cosd

= sinb = cos6 (/2 -1)

cos 8 1
= sine ~ J2-1
1
=>cot€)=‘/§_1
1 W2+1)
= cotf =
-1 W2+
ﬁ+l
= — 2
2.1 1/_ +1

(1) 3 (sec26 + tan20) =5

5

= sec20 + tan26 = 3

= sec?0 + sec29 - 1 =

2 29:— 1=
= 2 sec 3 +

= sec20 = 4
3

= cosf =

=06 =30°

226. (3) sin (6 + 30°) =

TRIGONOMETRY

225. (2) tan =2

COSCC2(Z - secza

COSCCZ(Z + secza

l+cot?a-1-tan?«
l+cot?a +1+tan?«

cot2a—tan2a
cot?a +tan? o +2

1 1-16
—_4 e
__4 ___ 4
1, ,., 1:16+8
4 4
25 5

5e

=0
= (2cosb- /3)2=0
= 2cos6-,3 =0
= 2cos 6= /3

3
= cosb = g = cos 30°

= 6=30°

= 2 sec?6 -2 = 3 seco
= 2sec’0-3secH-2=0

= 2sec’0 -4 secO +sec6-2=0

4cos’6-4,/3 cos6+3=0
(2cos6)?- 2.2 cosb. |3 +(/3)?

= 2 sech (sech - 2) +
1(sec6-2)=0
= (2 secH + 1) (secH-2)=0
= secH = 2 because 2 secH + 1 # 0
6 1s positive acute angle.

230. (4) s 29=1
1no = 1 — sin?6 = cos?0

= (cos*0 + cos20) - 1
=(sin?0 + cos?0)°-1=1-1=0
231. (3)tan 11°.tan 17°.tan 79°.tan 73°
=tan 11°tan 17°.tan (90°-11°).
tan (90° - 17°)
=tan 11°.tan 17°.cot 11°.cot 17°
=tan 11°.cotl1°.tanl7°.cot 17°
=1lx1=1
[-+ tan (90° - 6) = cot6;
tan6 . cot6 = 1]
232. (2) sin A +sin’A=1
= sin A = 1 - sin?A = cos?A
. cos?A + cos*A
= c0os?A + (cos?A)?
=cos?A +sin’A =1
233. (3) (1 + sec 20° + cot 70°)

(1 - cosec 20° + tan 70°)
= (1 + sec 20° + tan 20°) (1 -
cosec 20° + cot 20°)

[-- tan (90° - 6) = cot6 ;
cot (90° - 6) = tan6]

( 1 sin 20° )
- {1+ +
cos20° cos20°

(1 1 , cos 20°)
sin20° sin20°
cos 20°+1 +sin 20°
cos 20°

sin 20°-1 + cos 20°
sin 20°

_ (c0s20°+sin20°)% -1
~ sin20°.cos20°

cos2 20 +sinZ 20 +2sn 20 .cos 20 -1

sin 20 .cos20
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_ 1+ 2sin20°.cos20°-1
- sin 20°.cos 20°

=2

294 (1 tanA —secA -1
- () tanA +secA +1

_ tanA —secA — (secZA - ta.nzA)
- tanA + secA +1

(tanA - secA) - (secA — tanA)(secA + tanA)
tanA +secA +1

(tanA — secA) + (tanA — secA)(secA + tanA)
tanA +secA +1

~ (tanA —secA)(1 + secA + tanA)

tanA +secA +1
sinA 1
- - ~ cosA ~ cosA
sinA -1
= cosA

. (4) 2 sino + 15 cos2a = 7
= 2 sino. + 15 (1 - sinZ0) = 7
= 2 sino + 15 - 15 sin?a. = 7
= 15sin?0-2 sina-15+7 =0
= 15 sin?a - 2 silno. -8 = 0
= 15 sinZa - 12 sina +

10sina-8=0

= 3 sina (5 sina — 4) +
2 (5sina—-4) =

= (3 sina + 2) (5 sina — 4) =

=5sina-4=0=s

25-16

16

. (4) Let, A =45°
B = 30°
sin (A-B)
=sin A. cos B-cos A. sin B
= sin (45° - 30°)

TRIGONOMETRY
= sin 45°. cos 30° - cos 45°. sin 30°
= sin 15°
1 g3 1 1
TV2 Xy T2 2
V3 1 J3-1
“o2/2 T 2J2 T 22
237. (2) sec x+ cos x=2
1
= + cosx = 2
cos X
1+cos“x P
cosx

= cos?x + 1 = 2 cosx
= cos?x—-2cosx+1=0

= (cosx-12=0=cos-1=0
= cos=1

. seex =1

. secl®x + cosléx =1

238. (1) sin*H+cos* 6 =2

n20)2 + (cos26)2
= (sin20 + cos26)2 — 2 sin26.
cos26.

=1 -2 sin26. cos26.

4sin?e.cos2e
2
[+ sIn26 = 2 sInb . cosH]

o sin?26
2
1-cos46
=l-—7
[+ 1-co0s26 = 2co0s26]
l cos 46
=l-3+7
1 1
=1- 2+t = 1
(cos 46<1)

The value of sin46 + cos#6 will be
maximum if 6 = 0°
. Required value = (sin0)* +

(cos0)*=0+1=1
. (2) tan 86° = cot (90° - 86°)
= cot 4°.
tan 47° = cot (90° - 47°)
= cot 43°
.. (tan 4°. tan 86°) ( 79
= (tan 4° : cot 4°) )
=1 (- tan6.co 1)
. (2) xcosd
= x cos6
N sin 6
C cos 0

= x = secO + tand -— 1)
0 — tan?0 = 1

(seco + tano) (secHb — tano) =1

= secH — tand = l
X

(11)
From equation (1) + (11),

x2+1

X

2secH = x +

R~

x2+1
2x

From equation (1) — (11),

_x*-1

LY
X X

= secO =

2tanb = x -

2x x2 -1
= X =
2x ¥+l K211

. Expression = £ - (1 + x?)

sind

2

x“ -1
=x2-(1 +2%) x

x2+1
=x-x+1=1

Note : In the original equation
X2 + (1 + x?) sinb has been given
that seems incorrect.

. (2) sin6 +sin?6 =1
= sinf = 1 — sin?6 = cos?0
.. cos?0 + cos*d
= c0s20 + (cos20)?
=cos?0+sin?6 =1
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cos? 60°
+ —
sin? 45°

cos? 45°
sinZ 60°

243. (2)

sin? 30°
cot?30°

tan230°
cot? 45°

2 2
1) (J?_»)
1 4 1 1 1
=g X3ty x2-3xl-7.3
2 1 1 1
=3%t273712
8+6-4-1 9 3
= 12 12 T 4
244. (1) tan (90° - 6) = cotd
tanB.cotb =1
tan 89° = tan (90° — 1°)
= cot 1°.
tan 88° = tan (90°-2°) ¢
= cot 2°.

.. Expression = (tan 1°.tan 89
(tan 2°.tan 88°) ---- tan@5°

= (tan 1°.cot 1°). (t
--- tan 45°
=1.1---1=

245.

1- cosZB] =m? 0052[3
=>n’-n? 0052[3 =m? cosZB
= m? coszﬁ +n? cosZB =n?

= 0052[3 (m?+n})=n?

n2

2
=cosBp=—5—5
P m? +n?
. 3)
sin A. cos A (tan A - cot A)

B cosA)
sin A

sin A

=sin A. cos A (cosA

TRIGONOMETRY
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sin? A —cosZA
sin A.cosA

= sin A. cos A(

= sin?A - cos?A
=sinA - (1 - sin?A)
=sin?A - 1 + sin?A
=2sin’A-1

1

2) tan6
@ * tanZe

247.

=2

tan*e+1

tan%6
= tan%0 +1=2tan%
=tan’0-2tan?0+1=0
= (tan?0-1)2=0
= tan?6-1=0
= tan?0 =1
= tan6 = 1 =tan 45°
= 6=45° -- 6isan acu
(1) tan® +cot6=5
On squaring both
(tand + coto)? =

=

248.

6.coto = 1]
268° + cot230°
+ sin2 (90° — 22°) +

249.

in222° + c0s222° + 3
[-+ sIn28 + cos26 = 1]
=1+3=4
(3) 2 sin?6 + 3 cosZ6
= 2 sin?6 + 2co0s26 + cos26
=2 (sin6 + cos?0) + cos26
=2 + cos20
o, Minimum value =2 + 0 = 2
because cos?6 > 0
(4) tan (46 - 50°) = cot (50° - 6)
= tan (46 - 50°)
= tan (90° - (50° - 6))
= 46 - 50° = 90° — (50° - 6)
= 46 - 50° =90°-50° + 6
= 46-50°=40°+6
= 46 - 6 = 40° + 50°

=

3

251.

=360=90°=6= = 30°

3
252. (4) 5sln6 =3 = sind = 5

secH—tan®o

BXPIesSIon = o5+ tant

1  sinb 1-sin6
_ €cos® cosb _ _cosH
1 sin6 1+sin6
cos® cos6 cos 6

1-sin6
l+sin® ~

253.

; (sec6 + tanb) (seco — tano)
¥

On adding both the equations,
1

2secOH=p + p

1 p +l
= sech = 2 p
(1) 1 + cos?6 = 3 sinb . cosd
Dividing both sides by sin28,

254.

1 cos?o

sin?0
= cosec2 0 + cot2 6 = 3 cot 6
=1 +cot2 6 + cot26 = 3 cotd
=2cot26-3cotb+1=0
= 2 cot2 6 - 2 cot — cotd + 1
=0

= 2cot20(cot6-1)-1(cot 6-1) =
0
= (2cot 6-1) (cot 6-1) =0

3sinbcos O

sin2e _ sin?@

1
=cot O = 5 or 1

(4) Expression

= 3(sin? 6 + cos? 6) + 2(sin® 6 +
cos®6) + 12 sin2 6. cos26

= 3{(sin2 0 + cos26)2 -2 sin?6 .
cos? 6}

+ 2{(sin? 6 + cos2 6)3 — 3 sin? 6 .
cos? 6 (sin2 6 + cos26) + 12 sin2 6
.cos2 8

[-- @+ b2 = (a + b)? - 2ab ;
a® + b3 =(a+ b)®-3ab(a+ b)

=3(1-2sin26. cos26) +2 (1 -
3 sin26. cos26) + 12 sin? 6. cos?
6=3-6sn26.cos26+2-6

255.
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sin2 6 cos? 6 + 12 sin? 6 . cos?
6=5
256.(2) sec 6 +tan 6 =2 + |5
.+ sec2f-tan2 6= 1
= (sec 6 + tan 0) (sec 6 — tan 6)

1
=>sec6—tan6=m
— ¥5-2 5-2
“J5+2 X J5-2 T 5.1
=Jg_2
s.secO+tan 6 + sec 6 —tan 6
=2+45 + J5-2
= 2 secd = 2,5
= sech = ,[5 wen(l)
Again,
sec 6 + tan 6 — (sec 6 — tan 0)
=2+J§—J§+2
=2tanf =4 = tand = 2 ....(11)

tan6 2

.. sind = a = E

secO + tan® 51

257.(2) secO —tan® =2%
158 +51 209
= 79 T 79 L 3
By componendo and dividen
secO+tan6 +secH — 0
secO+tan 6 —sec6 + 0 ‘

209+ 79

65
secd _ 144
258. (2) tanA + cotA =2

tan6

= tanA + =2

tan A
tan2A +1
tanA
= tan?A + 1 = 2 tanA
=tan?2A-2tanA+ 1=0
= (tanA-1)2=0

=2

260.

262.

TRIGONOMETRY
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=tanA-1=0 =tanA=1
=cotA=1
S tanl0A + cotlPA=1+1=2

. (4) cos? 30° + sin2? 60° + tan2 45°

+ sec? 60° + cos 0°

2 2
[ﬁ] +[§J +(1)2+@2P+1

2

3 3
_Z+Z+l+4+l

6+3+3

4
=6+§=6+§=12+3
4 2 2

15 _ 41

2 2

(4) cos x+cos?x=1
= cos x=1-cos?x
=sin? x ....... (1)
Lsinfx+2sin®x+s
= (sin* x + sin2

= ((cos ¥? + sin
= (cos2x + sipd X

-B) A

(1) tanb — cot6 =0

= tanb =cot6

= tan6 = tan (90° - 6)

= 6=90°-6

= 26 =90°

= 06=45°
tan(e +15°)
tan(e —15°)

tan(45°+15°)
~ tan(45°-15°) <

tan 60°
tan 30°

= @ = \/§ X 1/5 =3
V3
(1) Expression=(cot41°. cot49°)
. (cot 42° . cot 48°) (c . cot
47°) (cot 44° . cot 5°
= cot 41° . tan t
42° . tan (90° =
tan (90° - 4
=1
" tan (90° — 6) = cot®;
tan6. cotb = 1]
’ asin®-bcosd --- (1)
= a cosO + b sind - (1)
On squaring and adding both the
equations,
x> + y?>= (a sin® - b cos6)? +
(a cos6 + b sinb)?
= a? sin?6 + b? cos?0 — 2ab sinb .
cosH + a? cos?6 + b? sin?6 + 2ab
sind . cosd
= @2 (sin20 + cos26) + b? (cos26 +
sin26)
=a? + b?
[-+ sIn26 + cos?6 = 1]
1
. (1) seco — tanb = ﬁ ...(1)
- sec?0—tan?6 =1

= (secH + tano) (secHd — tand) = 1
= secd + tand = /3 ....(11)
On adding equations (1) and (i1),

1
2 seco = /3 +ﬁ

3+1 4
=3 =
= seco l

)

2tané= J3 - 3
31 2
T V3 T3
= tan@ = ‘/15



64 www.jkchrome.com

www.jkchrome.com

TRIGONOMETRY

www.jkchrome.com

266.

267.

268.

270.

. secH . tand

2 1 2
=3 *J3°3
(4) 5 cosb + 12 sin6 = 13

5 12
= 13 cosO + 13 sin6 =1

- sin?6 + cos?6 = 1

. sinb = 13 c0s8 = 13
(1) 7 sin%0 + 3 cos?’6 =4
On dividing both sides by cos?6,
3cos?9

+
cos? 6 cos? 6

sinZ6

cos26

= 7 tan?6 + 3 = 4 sec?0
= 7 tan?0 + 3 =4 (1 + tan?0)
= 7tan?0 + 3 =4 + 4 tan?6
= 7tan’6-4tan’6=4 -3
= 3tan20=1:>tan29=%
1
= tanb = ——=
J3
(1) Expression

= (cosec a - sin a) (sec a - cos a)
(tan a + cot a)

1 1
=( —sina) ( — cos
sina cosa ‘

sina +cosa
cosa sina

sin
X N
cosa cosa.sma

. (4) smA+sinlA=1

= sin A= 1 - sin?A = cos?A
. cos?A + cos*A

= cos?A + (cos?A)?

=cos?A +sin?A =1

(4) tanA=ntan B

1
:tanB:; tan A

n
=cotB= m

and, sinA=msin B
1
= sin B= — sinA
m
m

sinA
- cosec?B - cot?B = 1

= cosec B =

2 n2

tanZ A

m
sin? A

=1

m2

sin? A

n?cos? A
sinZ A

!

2 _n?cos?A
sin? A
m? — n? cos?A = sin?A

m

U

=
= m2-n?cos?2A =1 - co
= m2 -1 = n2 cos2A -
>m2-1=(n2-1)
2
= cos2A =
271. (4) sind + = ./2 sin (90° - 6)
J2 cosd
= sinb
(~/§ - 1) =sinb
cosf 1
= sing - V2 -1
1 V2 +1
= X
= cot6 \/5 1 \/5 1
ﬁ +1
= 2-1 = ‘JE + l
272. (3) tan 20° = tan (90° — 70°)
= cot 70°
.. cot 20° = tan 70°
tan 15° = tan (90° - 75°)
= cot 75°
.. Expression = cot? 70°. sin270°
+ tan270°. cos270° + 2 cot 75°.
tan 75°. tan 45°
cos270° sin?70°
= —5-—.sin270° + —5—.
sin“70° cos“70°

cos270°+2x1x1
= c0s270° + sIn270° + 2
=1+2=3
[+ sIn6. cosecO=1 ; cosH. secd =
1; tan6 . cotd = 1]

273. (2) sind7° = sin(90° — 43°)

274. (2) eosecd =\cot20
= cosec2 - 1
= O-cosecO=1 ... (§)]
sion

osec?d — 2cosec®d + cot28

= cosec?d — cosec3d — cosec3d +
coseco

= cosec28 (cosec28 — coseco) —
cosecH (cosec26-1)

= cosec26 — cosec26 = 0

(20 4sin26-1=0

=4sin20=1

275.

1
20 — —
= sin“6 = 1

1
=smo= - (06<90°)

2
. sInb =sin30° = 6 = 30°
. cos26 + tan20
= c0s230° + tan230°

(5] -2
I3
T 12

1
3

9+4
12

3

276.
9
cosec?s

5

+4(:0529+72
1+tan“6

=9 sin?0 + 4 cos?0 + 2o
=9 sin?0 + 4 cos20 + 5 cos28
=9 sin26 + 9 cos26

=9 (sin%0 + cos20) =9 x 1 =9
(4) tanb + sec6 =3
-- sec?6 — tan26 = 1
= (secO - tanb) (sec6 + tanbd) = 1

277.

1
= secO — tanb = g (11)
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278.

279.

On adding equations (1) and (11),
1 10
=3+—="—
2 secH + 3 3

On subtracting equation (i)
from (1),

1
=3-—
2 tan6 3
9-1 §
- 38 73
tan 6
. sInf =
seco
8 3 4
= —XT0/— = —
3 10 5

I
T
N
+
Q
(]
I
-
i~
N

=tan

C C
- 90°—— | _ =
= tan ( 2) -cot2

. (2) sin 89° = sin (90°-1°)

=cos 1°

sin 79° = sin (90°-11°)
=cos 11°

sin 69° = sin (90°-21°)
=cos 21°

sin 59° = sin (90°-31°)

TRIGONOMETRY
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= cos 31°

sin 49° = sin (90°-41°)

= cos 41°

.. Expression

= (stn21° + cos21°) + (sin211° +
cos211°) + (sin221° + cos221°) +
(sin231° + cos231°) + (sin241° +
cos241°) + sin245°

2
(L) 11
=5+ ﬁ =5+ 9 = 5 2
[-- sIn26 + cos20 = 1]
281. (4) x= a (sinb + cosb)
x
= — =sInb + cosH
a

and, y = b (sind — cosb)

= g = sinO - cos6O
b
2 2

+

nw| *
%

= (sin® + + cos0)2
- 20

= s0) = 2
D )2 + (@- b)? =2 (a? + bY)]
282/ (1) co inb = m -—1)
0
1

cosecO = n

1
* sine

=n
cos 0
sin6 + cos©6

: =n — (1)
sin6.cos6

) Y sin 6 + cos 6
- (me - 1) = sin 6.cos 6
[(sInB + cosB)? - 1]

_ sin6 + cos 6
sin6.cos 6
+ 2s1n6 cosO - 1)

(sin20 + cos20

sin6 + cos 6
= sin6.cos6
[+ sIn?0 + cos?0 = 1]
=2 (sinb + cosb) = 2m

x 2sInd . cosd

x - xtan? 30°
1+ tan?30°
=sin?30° + 4 cot?45° - sec?60°

283. (3)

. (1) cosA + sinA

= /2 cosA —)
cosA - sinA = x (let) -—- (1)
On squaring both equation and
adding

cos?A + sin?A + 2 sinA . cosA +
cos?A + sin?A — 2 sinA cosA = 2
cos?A + X2

= 2 (cos?A + sin?A)

=2 cos?A + x*

= xX*+2cos’A=2

= x*=2 -2 cos’A

=2 (1 - cos?A) = 2 sin?A

LoX= ﬁ sin A

. sin 6 +cos 6 3

3 sin6-cos® ~ 1

By componendo and dividendo,

sin® +cosO +sinb —cos 6
sin® +cosH —sinb +cos 6

3+1
- 3-1
2sin6 i
= 2cos8 = 2
=tan6=2
. 1
..o cotf = 2
. cosec 0= 4/1+cot2e
1 5 5
= Jl+— = J— = —
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2
.'.Sm9=Jg
16

40 _
sin” 6 = 25

3
286. (2) sIn26 = g = sin 60°

= 26 =60°= 6= 30°
..sin36=sn90°=1
287. (3) Expression
1+2x é X
= & 2 +
2 "

N | =

N>|i—-

[—
+
to|'g\,|

I
@
+
(=1

+

2+J§

3+1

&

KI

_ (2+¥8)y3-1)+ (VB +1)(2-3)
(B

_ 23 -2+3-43+2/3-3+293

3-1

_ 43-2/3 _

243 _ *

B) = cot B.
— B) = cosp

+cos?p +sin?p

cotzﬁ +1
coseczﬁ = cosec? (90° — o)

secZa.

289. (4) tan? %—

290.

. (2) sin (90° -

TRIGONOMETRY

www.jkchrome.com

(3) sinA — cosA =

On squaring both sides,
sin2A + cos2A — 2 sinA . co
l J_ 2 2

— 3) +)*-2
L 3)

= 1-2 sinA co

1
—42
4

2 cosA=2- /3
.cosA=2—2+J§= J3
J3

= sinA.cosA = T

6) + cosb

9 cos (90° - 6)
= co0sH + coso = \/5 sind

= 2 cosb = [ sInbd

cosf J2 1
sind - 2 - V2
1
:cotO:E
.+ cosec20 = 1 + cot26
2
1 1
=14+ JE =1+ 2
3
=>cosecze=§

297.

. (1) -

295.

cos 90° =0

.cos 180° =0
cos 20°=mand cos 70° = n
. m2 + n2 = cos? 20°+ cos? 70°

c&l°.c032°...

= cos? (90° - 70°) + cos? 70°

= sin? 70° + cos? 70° = 1

(2) tan (90° - 6) = cotd

.. tan (5x - 10°) = cot (5y + 20°)
= tan (5x- 10°)

= tan {90° — (5y + 20°)}

= bx - 10° = 90° - (5y + 20°)
= 5x - 10° = 90° - 5y — 20°

= B5x + by = 70° + 10°

=5 (x+y) =80°

80°
5

=X +Y= =16°

. (1) cos 27° = x

= cos (90° - 63°) = x
= sln 63° =x

.. cos 63° = m
= J1-x2
T sin 63°
cos 63°
x
T 1-x?

(2) cos?x + costx =1
= cos*x = 1 — cos2x = sin?x
. tan2x + tanx

sin? x . sin® x

C052 X ('2054 X

COS4 X X

4
Sin
+

cos2 X sin2 b'e
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= cos2x + sin?x = 1

4) (1 + sec 22° + cot 689 (1 -
cosec 22° + tan 68°)

= (1 + sec 22° + tan 22°) (1 -
cosec 22° + cot 22°)

[-- tan (90° - 6) = cot6; cot (90° —
0) = tan#]

298.

( 1 sin 22° )
=1+ +
cos22° cos22°
( 1 cos22° )
1- +
sin22° sin22°
(cos22°+l +sin 22°)
cos22°

sin22°
(cos22 +sin22 +1)(sin22 +cos22 -1)
- sin22 .cos22

( sin 22°-1 + cos 22°)

_ (sin22°+c0s22°)” - 1
- sin22°.cos 22°

sin? 22 +cos?22 +2sin22 .cos22 -1
sin22 .cos22
1-1+2sin22°.cos22°
= sin22°.cos22° =
299. (1) -- xsin - ycosd =0
= xsInd = y cosd
. xsin36 + y cos30
= sinb . cosd
= ycosh . sin?0 + y cos3,
= sinb. cosd
= y cosh (sin26 + cos?

= sind . cosb ’

= ycosd = sinbd .

s26 + sin26 = 1
tan®'= m. (Given) ...(1)
tan26 = 1

6 + tanb) (seco — tano)

1
= secH — tand = — ....(11)
m
By equations (1) + (11),
1
2secO=m+ —
m
m2 +1

2m
By equation (1) — (i),

= secO =

1
2tanb=m- —
m
m2-1

2m

tan6

. sinb = a

= tand =

m2-1 2m m2-1
2m X m2+1  m2+1

@) (a2 - b?) sinb + 2ab cosb

= (a2 + b?)

On dividing by cos8,

(a® - b?) tand + 2ab

= (a2 + b?) sech

On squaring both sides,

(@2 - b2 tan20 + 4a2b? + 4ab

(a2 - p?) tand

= (a2 + b?)2 sec?o

301.

. (4) 2y cosb = x sind ..(1)
2x secH — y cosecd = 3
= 2.M . secO — y cosecH
sin6
=3

= 4y cosecb — y cosecd = 3
= 3y cosecd =3

3
= Y= 3cosec = SINd
From equation (i),

2 sind . cosb = x sinb

= x = 2co0s6

5 2%+ 4y?% = 4 cos?6 + 4 sin?6
=4 (cos?6 + sin20) = 4
cot® + cosec 6-1

cot6— cosec 6 +1

(we have taken (cot 6 — cosec 6 + 1)

instead of (cot 6 + cosec 6 + 1) as
denominator)

303. (%)

cot 6 + cosec 66— (cosec26 - cot? 9)

cotb—cosec 6+1

(cot® + cosec 8) —(cosec 6 + cot 8)

cos = /1 —sin?6

(3

\/1- 25 ‘/169—25
= 169 ~ 169
144 12
169 ~ 13
sin @ i
- tanb = cos® _ 12
12
cotb = 5
5 12

Jtan6+coto = E“L 5

169

B ‘/25+144 B
60

60

13

= 2\15
305. (3) Expression

2sinb6
= cos 9(1 + tan? 9)
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2sin®
secH

2sin6
~ cos6.sec?®

[-+ cos6 . sec = 1]
= 2 sInb . cosb = sin26

306. (3) tan, = 1 = tan 45°
= 6,=45°
1
Again, sinb, = J2 =sn 45°
= 6, =45°
. sin (8, + 6,) =sin 90° = 1
307. (2) tanb (1 + sec26) (1 + sec46)
(1 + sec 86)

1 1
= 1+
=fang (l+cos2e) ( cos49)
()

cos 86
cos20+1)(cos46+1
= cos 26 cos 46
(00586+1
cos 86
~ tan® 2cos?6 2cos?26
= 1Y 75820 ©  cos46
2cos? 46
cos 86 LS

[-- 1+ cos26 =2 co

sin 86
= cos86

sin x
308. (4) + =4
l+cosx 1-cosx

sin x

sin x(1 - cos x) + sin x(1 + cos x)
(1+cosx)(1-cosx)

=4

=

sin x — sin x.cos x +sin x + sin x.cos x
1-cos?x

=

=4

www.jkchrome.com

2sin x

o2 _ =4

sin“ x
=2sinx=1

1
= sinx = 2

= sin30°
= x = 30°
sin65°
cos25°

sin(90°—25°)

309. @) cos 25°

cos 25°
= cos25° ~
310.(2) sinb + cosecH = 2

= sin 6 + =2

sin 6
= sin?0 + 1 = 2 sind
=sin?0-2sn6+1=0
= (slne—ll2 =0
=sin6=1

.. cosecH =

- sin'%% +

311.(1

. sec 31° = W

.. sec31° - sin59°
= sec 31° - sin (90° - 319)
= sec 31° - cos31°

) y B y2 _x2
Jy2 _x2 y
v - -x?

T y?-x?)

. y? —y? + x2 X2

wWyr-x2  yfy?-x?
312.(3) sec245° — cot245° — sin230° —
sin260°

B) a® + b® =
+

cos®0 + sec®d = (cos6 + sech)® —
cos6. secH (cosb + seco)

(a + b)® - 3ab

() -3x\3

p—

-+ €osb + sech = ,[3

3/3-3/3 =0

L

315. 3

(2) tan6 = /3 =tan
r
3

=0=

7n =

2% 12 3

NE]

316. (9 X

<[]

XY = 9,/6 cm
XY-YZ=2cm. ..(1)
o X7Z2 = XY? + YZ?
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:>xzz-srzz=(2\/6)2

=>XZ2?-YZ?=24

xz?-vz? 24
XZ-YZ ~ 2
SXZ+YZ=12 ....(11)
XZ YZ
::>se<:X+ta|nX=XY XY
XZ+YZ 12

317. (4) secO + tand = 2
.. sec?d — tan?%0 = 1

= (secH + tan6)(seco — tano)

=1
1
= secO — tanb = 5
.. secO + tan® + secO — tan6
= 2‘|-l
2
2 0= 4 0 E
= 2sectd = 5 = sech=
Again, (sec6 + tan) — (sec6— tan6)
= 2—1
2
3 3¢
= 2tan6 = 2 =tand= 2
tané 3 ® 3
= Sinf = sech i 5‘
318. (3) Expression
s 40°
20 cos40)

20°.cos 20°.cos 40°

sin10°

[+ 2 sInb . cosO = sin26]
2sin 40°.cos 40°

= sin10°

sin 80° sin 80°
= sin10° - cos(90°-10°)

cos10°
o sin10°

sin 80°
cos 80°

-+ sin(90°-0) = cos 6;
cos(90°-6) = sin
= tan 80° or cot10°

cotb + cosecH — 1

319. (1) cot 6 —cosecH +1

cot + cosecd — (cosec29 - cot? e)
cot6 —cosecH +1

_ (oot0+oosec0) —(msecﬂ—mt&Xoosec&+oot0)
B cot6 —cosecs + 1

(cot 6 + cosecd)(1 - cosecd + cot 6)
- cot 6 — cosect + 1

= cot® + cosecH

x2

X2
7+7 = ‘/? =x
~QA=PQ=PA=x
- ZPAQ = 60°
321.(1) 0 < ¢ <90°
-~ 0<sing<1

~PA=

- sing =

cotL—tani—2tanL

32 32 16
320.(3) P
cos—~  sin——
=32 __ 32 9¢{m;n~
LT s 16
sin— cos—
32 32
cos2%—s' 2% x
P LI S
32 32
R
2x 2cos—~
X 16 —2tan-—
- = = oain ® n 16
P J2 ZSmE.cosﬁ
From A APB [cos26 — sin26 = cos26)
AB x
tan45° = oo = AB=PB= 5 20055_2&“11
= sin r 16
16

[~ sin26 = 25sin 6.cos 6]

cosl sin —
=92 16 _ 16
LT s
sin— cos—
16 16
cos2 t _sin2
9 16 16
= T T
sin—.cos—
16 16
4cos X -
_ 8 =4cot—
= sinZX 8
8
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(a2 - l)cot2 o+ (1 - bz)cot2 6

(a2 B 1) cos? ¢

32 cos26
sin2¢+(l b)

sin? 6

[a2 - l)cos2 q>.sin2 0+(1- b2)cos2 9.sin2 ¢

sin? ¢.sin? &

a2

cos? ¢.sin2 6 — cos? ¢.sin? 6 + cos2 6.sin? ¢ — b2 cos? 6.sin? ¢

sin? ¢.sin” 6

sin? 6.sin? 6 — cos? ¢.sin2 6 + cos? 6.sin> o — cos? 6.cos? ¢

[- sin® = bcos ¢;cos 6 = bsin ¢

sin? 6 — cos? 6 — cos? ¢.sin2 6 + cos2 6.sin? ¢

sin? ¢.sin2 6

sin? ¢. sin? 6

(sin2 8 — cos? 6)(sin2 9 + cos?2 6)

= 6 =45°

cos? q)._siqze +Ci
V3

sin? ¢.sin26

sin? 6 — cos? 4).sin2 6—cos26+c

324.(3) sec?d + tan?0 = /3
and sec?0 - tan?0 =1

. sec?0 — tan?0
= (sec26 + tan20) (sec20 — tan20)
-3 x1=3
325.(3) msin 6 = 1 and
mcos B =1
) nsin® 1
" mwcos6

~ tan 6 =1 =tan 45°

327.

328.

=2
. (2) Expression,
1 1
- 1+tan26 1+cot?e
= 1 - 1

sec2 6 cos ec2e
[-- sec28 — tan26 = 1; cosec26 —
cot26 = 1]
= co0s26 + sin26 = 1
[-- cos6 . seco = 1; sinb . cosecH
=1]

=2

1
tan 6 +
©) tané

=tan20+1=2tan 6
=tan26-2tan 6+ 1=0

= (tan6-12=tan6-1=0
=tan6=1

1
tan? 6+ 5 =1+1=2
tan“6
(2) sinA=cos B
= sin A = sin (90° - B)

= A=90°-B

= A +B=90°
o ZC =90°
.cosC=c0s90°=0

1
329. (1) sinb. cosb = 3

= 2 sinb. cosb =
=sin260=1=s 0
= 26 = 90°

= =O

2
%os 0 cos 6

+ =
1-sin® 1+sin®

cos (1 + sin 6) + cos 6(1 — sin 6)
(1—sn6)(+sme) =4

cos 6 +cos6.sin 6 + cos 6 —cosB.sin 6
1-sin?6

2cos6

cos? 0

1
cos 6

= =2=>cose=§

= cos 60°
= 6 =60°

331.(4) 22 = sin2 30° + 4 cot2 45° —
sec? 60°

1 2
(5) +4(1)2 - (22

= l‘|'4—‘l = l
4 4

S

..X—2

332.(2) 7 sin26 + 3 cos26 =4
= 4 sin26 + 3 sin26 + 3 cos28
=4
= 4 sin26 + 3(sin26 + cos20) = 4
=4sin?9=4-3
[+ sin26 + cos20 = 1]
=4sin26=1

1
26— —
= sin“f = 2



71 www.jkchrome.com

www.jkchrome.com

1
= sinb = 5 = sin 30°

= 06 =30°
. secH + cosecH
= sec 30° + cosec 30°

2
= ﬁ +2
333.(3) tanb + cotb =5
On squaring both sides,
(tan® + cotf)2 =25
= tan20 + cot20 + 2tan#. cotd =
25
= tan20 + cot20 + 2 = 25
= tan26 + cot26 = 25 - 2 = 23
334.(2) 5cosb + 12 sinb = 13
—> 5cos6 - 13 =12 sinb
On squaring both sides,
25 cos20 + 169 — 130 cosh
= 144 (1 - cos?20)
= 25 c0s20 - 130 cosb + 169
= 144 - 144 cos?8
= 144 cos26 + 25 cos?8 - 130
cosb + 169-144=0
= 169 cos26 — 130 cosb + 25
=0
= (13 cosb-5)2=0
—> 13 cosb-5=0

= 13 cosb=5

5 \ 2
= cosO = 13

OR

5cosO + 12 sin6 = 13

TRIGONOMETRY
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= A+B=2x60°=120°
. C=180°-120° = 60°

. c L1
.51112=sln30=2

(1) cos?6 + sin26 = 1

1
. a4 _ 49 - —
. €0s®0 - sIn®6 3

= (cos26 + sin26) (cos26 — sin26)

o |-

1
= c0s26 — sin26 = 3

By equations (1) + (11),

2cos20=1 +

4
3

O |

29 Z
= COS —3

From equation (1),

3+ sin20 = 1

= sin?6 =

90° — 10°) . tan 10° + sin?
° — 20°) + sin220°
= cot 10° . tan 10° + cos220° +
sin220°
=1+1=2
[-- sin (90° — 6) = cosH; tan (90° —
6) = cot6; tanb . cotd = 1]
339. (2) sin 27° = sin (90° - 63°)

= cos 63°

[+ sin (90° - 6) = cos 0]

sin27° 2 cos 63° 2
(c0563°) * (sin27°)
sin27°)?  (sin27°)?

= (sin27°) * (sin27°)
=1+1=2
340.(2) /2 tan26 = /g

J6
= tan20 = = =
72 V3
= tan26 = tan 60°
= 20 =60°= 0 =30°
. sinb + ,/3 cosb - 2 tan26
=sin 30° + /3 cos 30° - 2 tan230°

1 3 2
Sot*to7 3

3+9-4 8 4
= 6 ~6° 3

341.(3) tana =2
- sec?a = 1 + tanZa
=1+4=5

Expression =

3 “cos’a  (tan®a+1)
1
(tan3a+l)

2 x5 1 10
= X X —m = —
(2% +1) 9
342.(1) sinf +cosh =1
On squaring,
(sin® + cosp)?=1
= sin?f + cos?6 + 2 sinf. cosO
=1
= 1+2sinf.cosh =1
= 2slnf.cosf=1-1=0
= sinf. cosh =0

o . secZa .

sin6 +cos6

sinf—-cos®

— 3 sinb — 3 cosH = sinb + cosbd
— 3 sinb — sinb = 3 cosb + cosbd
— 2 sind = 4 cosb

= sIind = 2 cosHd

343.(4)

—tanb6 =2
. sec20 = 1 + tan20
=1+4=5
1
", cos20 = 5
*. sin20 = 1 — cos28
1 4
= 1__ =
5 5

.. sIn%6 — cos*6
= (sin26 + cos26)( sin26 —cos26)
= sin26 — cos26

4.1 38
5 55
C+D
344. (3) sinC - sinD = 2 cos 2
. C-D
sin 2 =X
HNlustration
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345.

347.

349.

sin (A + B)

= sinA . cosB + cosA . sinB
sin (A-B)

= sinA . cosB - cosA . sinB
.. sin(A+B)-sin(A-B)

= 2 cosA . sinB

Let, A+B=C;A-B=D
.. On adding,

C+D

2
On subtracting,
C-D

B=—5—

C+D
2

. sInC - sinD = 2 cos

C-D
sin 2
(1) sinA + sin?A =1
= sinA = 1 - sin?A = cos?A
. cos?A + cos’A
= cos?A + (coszA)2
= cos?A +sinA =1

. (1) For 0° < 6 < 90°

cosO > cos28 because cos6° = 1
and cos 90° =0

9
(1) 5sin%6 +4 cos?6= 2

= 10 sin?0 + 8 cos?0 =9

On dtviding by cos?6
10sin®6 8cos?6 9
2.t 2. = &
cos” 0 cos™ 6 cos
=9 sec?0

= 10tan?60+8=9 (1
= 10tan’0+8=949

17° — cot®? 73° — sin 17° .

Sec

= sec? 17° - cot? (90° - 17°) —
sin 17° . sec (90° - 17°)

=sec? 172 - tan? 17° - sin 17° .
cosec 17°

=1-1=0

[-- cot (90° - 6) = tan6 ; sec (90°

—8) =cosec 0 ; sec?0 — tan26 = 1;
sind . cosech = 1]

(4) x= a cosb. cosd

Yy = a cosb. sind

www.jkchrome.com

z= asind
e
= a? coszq). cos?0 + a® cos?e.
sin’¢ + a2 sin26
= a® cos?0 (cos2p + sin?) + a2
sin?6
= a2 cos?6 + a2 sin26
= a2 (cos?0 + sin2g) =
350. (4) sec156 = cosec150
= secl50 = sec (90° - 156)
= 150 =90° - 1560
= 1560 =90° - 1560
— 156 + 156 = 90°
= 306 =90°

=}

30
(3) tan® = tan30°.

= 0= =3°

351. tan 60°

1
:>tan9=ﬁx 3 =1

= tanb =tan45°
= 6 =45°

.20 =2 x45°
352. (2) Expressi

aring and adding both
e ons,

r2sin?0 + r’cos?0 =1 + 3
= 12 (sin0 + cos20) =
> r=4

r sin® 1

RE

»

r cos6

= tanb =

&)~

V3

3
(1) sinb = % = sin60°

= 0=60°

. tan (6-15°9)

= tan (60° - 15°) = tan 45° = 1
cosec B+sin 5

O —F=

cosec H—sin® 3
= b5 cosecH - 5 sind
= 3 cosecH + 3 sind
= b5 cosec6 — 3 cosec6
= 5 sinb + 3 sinb
= 2 cosecH = 8 sinf

. r’tanf =

354.

355.

! 4 sind
5= sin

=
sin

357.

359.

. (2) y = 2seco = secH =

= 4sin?26=1=2sin6=1

= sinb = 5

@r V3
rcost =

s’lanng and adding,
1n°0 + r’cos’0 = 3 + l
2 (sin?0 + cos?6) =

=>r2=4=>r=JZ=2

rsind

'rcose=‘/§
= tan6 = ,/3 = tan 60°
= 6=60°
. (2) xtan 60° + cos 45°
= sec 45°
:>J_X+T=J§

1
=>J§x=J_——2
2-1 1
=>,J§x= 2 =-\/§

1
ﬁx‘—‘/g

2
1
x2+l=(—6) +1
1,7
"6t 76

(3) sin (2x - 20°) = cos (2y + 20°)

= sin (2x-20°)

= sin {90° — (2y + 20°)}

= 2x-20° =90° - 2y - 20°

= 2x+ 2y = 90°

= 2(x+Yy)=90°= x+y=45°
tan (x+ y) =tan 45° =1

. (2) a2 sec2x — b? tan2x = 2

= a2 (1 + tan2x - b2 tan2x = 2

= a2 + a2 tan?x - b? tan2x = 2
= a?tan?x - b? tan?x = 2 - a?
= tan?x (a2 - b?) = 2 - a®
= mZx_ﬂ

a?-p?
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- secZx + tan2x
1 + tan?x + tan2x
1 + 2 tan2x

2c*-a’)
a’-bp?
a?-b? +2c%-2a?
a?-p?
-b? +2¢% - a?
—p2
b? +a? - 2c?
b2 _ a2
. (B) (1 + sec 20° + cot 70°) (1 -
cosec 20° + tan 70°)

= (1 + sec 20° + tan 20°) (1 -
cosec 20° + cot 20°)

[-- tan (90° - 6) = cot6; cot (90° —
6) = tan6]

1+

( 1 sin 20° )
=1+ -
cos20° cos20°
( 1 cos20° )
1- +
sin20° sin20°
( c0s20°+1 + sin 20°)
cos20°
( sin 20°-1 + cos 20° )

sin 20°
(sin 20 +cos20 +1)(sin20 +cos20 -1)
- sin 20 .cos 20
_ (sin20°+c0s20°)° -1
sin20°.cos20°

sinZ 20 +cos2 20 +2sn 20 .

sin20 .cos2
1+2sin20°

40 + cos20 = tan?6 + tan26

363. (3) 8 (sin®6 + cos®6) — 12 (sin6 +
cos?9)
= 8 {(sin26 + cos26)® — 3 sin26 .
c0s26 (sin26 + cos26)} — 12 {(sin26

+ €0s20)2 - 2 sin26 cos26)}
=8(1-3sIn26. cos20) - 12 (1 -
2 sin26 . cos?6)
=8-24sin%6 . cos?6 - 12 + 24
sin26.cos?0 = -4

364.(3) tan 36. tan 76 =1

TRIGONOMETRY
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= tan 3¢ = =cot 76

70)

tan70
= tan 36 = tan (90° —
= 306 =90° - 78

= 36 + 76 = 90°

= 100=90°=6=9°

. tan (0 + 36°) = tan (9° + 369

=tan 45° =1
365. (4) Expression
sin6 sin©
l+cos6 1-cos6

sin6(1 —cos6) +sin6(1 + cos6)

(1+cos6)(1-cosb)
sin 6 —sin 6.cos6 +sin 6 + sin 6.cos 6

- 1-cos26
2si 2
= sn;e= —— = 2cosec
sin“e sin®
366. (3) tane—

o seclg — tan2
= secze =1+

(1+sin6)(1-sin6)

B f(l-sine)2
1-sin?9

B J(l—sine](l—sine)

(1-sin6)> 1-sin6
“ Y cos?e cos6
= 1 —Sme=sec6—tan9
cos® coso
17_8
=15 15
17-8_9 _3
= 15 15 5
367. (4) Expression
sin®+sin¢ cos6—-cos¢d

= cos®+cosd sinb-sing

(sin 6 + sin ¢)(sin6 —sin ¢) +
= (cos 8 —cos ¢)(cos 6 + cos ¢)
(cos 6 + cos ¢)(sin 6 —sin §)

sin? 6 — sin? ¢+cos 6 —cos c|>
(cos 6 + cos ¢)(sin 6

(cos 6 + cos

5sin6+ 3cos 6
5sin®-3cos 6

Qw . 3cos6
sin 6 sin 6
5sine B 3cos6

sin® sin®
[On dividing numerator and denomi-
nator by siné]
5+3cotb
= 5-3coto
5+3x4 5+12:—17
“5-3x4 “5-12 7

369. (4) cos?20° + cos?70°
= cosz(90° - 70°) + cos?70°
= sin?70° + cos?70° = 1
[cos (90° - ¢) =
370. (4) cosA + cos?A =1
= cosA = 1 - cos?A = sin?A
. sin?A + sin‘A
= sin?A + (sin2A)?
=sin?A + cos?A = 1

sing]

371.(3) sinb + cosecd = 2
= sinb + —; =2
sin®
= sin26 + 1 = 2sind
= sin26-2sin6 +1 =0
= (sin6-1)2=0
= sin6-1=0
= sinf=1
.. coseco =1

. sIn~76 + cosec’6
=)7+1)7=2
372.(1) 2y cosb = x sind
2ycos®
sin 6
. 2xsecH - ycosecd =3

= X=

...(1)

2 x 2 x ycosb.secH
= - —ycosecd=3
sin®
= 4y cosecd — y cosecd = 3

= 3y cosecd = 3
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= =sin6
=Y cosecH

From equation (1),
2 x sin6.cos 6
sin 6
oo 2+ 42 = (2c0s8)? + 4 sin?6

=4 (00520 + sln20] =4

X= = 2 cosb

1
373.(2) sin26 — cos?6 = y

- sin6 — cos*6 = (sin26 + cos26)

(sin26 — cos26) = 1
sin? 63°+sin? 27°

cos217°+cos?73°

374.(2)

sin? 63°+sin%(90°- 63°)
= cos?17°+cos2(90°-17°)

sin? 63°+cos? 63°
" cos?17°+sin?17°
=1

-+ sin (90°-6) = cos6;
co0s(90°-6)= sin 6;

sin6+cos?6=1

(2) cos?20° + cos?70°
= €0s8%20° + cos? (90° - 20°)
= €0s8%20° + sin’20° = 1

[-- cos (90°-6) =
(1) asin 45° . cos 45° . tan
= tan?45° — cos 60°

375.

376.

. 3 4
. sind = 5,cose- 5

378. (2) sinx—cosx=1
sinx + cosx=y (11)
On squaring and adding both
equations,

sin?x + cos?x — 2sinx.cosx +
sIn“x + cos“x + 2sinx . cosx

=14+ yZ
=2 1+1=1+
=>y2=1=>y=1

379. (4) sin (3x - 20°) = cos (3y + 20°)
= sin (3x- 209

= sin {90° - (3y + 20°)}

[-- sin (90° - 6) = cos6]
= 3x-20° = 90° - 3y - 20°
=70° - 3y
= 3x+ 3y =70° + 20° = 90°
= 3 (x+y =90°

-]

= X+yY= 3 = 30°
cosa cosa
380. (1) m= _COS[3; n= sinp
o (m? + n?) cos®p
Cosza+cosza )
=\ cos?p  sinZp | C°SP
) ( 1 1
=cos“a 2+
cos” B

2
COoS™ a 5

sinZp "
381. (2) tan 315° . ¢

2
+ﬁ)=—E=se030°

= o+ p=30°
On adding (1) and (i1),

75
2a=45°+30°=75°=>a=7

37~
T2

. (4) tanb + cot6 =2
1
tan®

= tanb + =2
tanZ6+1
tan6

tan26 + 1 = 2 tan®
tan26 -2 tanb+ 1 =0
(tan6-1)2 =0
tan6-1=0
tan6 =1

socotd=1

oo tan®0+cot9=1+1=2
384. (3) cosx = siny
cosx = cos (90° - y)
x=90°-y

[-- cos (90° - 6 = sinb)]
xX+y=90° ... (i)]

=2

LU

Ly

Again,
cot (x—40°) = tan (50° - y)
= (cot (x-40°)
= cot {90° - (50° - y)}

[-- cot (90° -6) = tan6]
= x-40° =90° - 50°
= x-40=40+y

60° + sec260° — cot260°
30°

1)2 ap (L) (L)
3) T9\TE) B
(4, 4s12 16 1
=3 **T7 3 T3 773
386. (3) sinb + cosecd = 2

= sinb + —; =2
s

in 0
sin26+1
—— =2
sin 6

sin?0 + 1 = 2 sin®
sin26 - 2sin® + 1 = 0
(sitn6-1)2=0
sinf - 1
=0=sn6-1

. cosecH =1

. sin"@ +cosec™®=1+1=2
(2) sin A +sin?A =1

= sin A = 1 - sin?A = cos?A

.. cos*A =sin’A

.. cos?A + cos’A

=cos?A +sin?A =1

. (2 C

L

387.

A B

ZCAB = 90°
. CosA=cos90°=0
L _AB _ AC
cosB = =, cos C = 5=
" cos?A + cos’B + cos’C
AB%Z  AC?

=0+ —F + —5
BC? ~ BC?
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389.

290.

391.

392.

_AB”+AC? BC? |
- BC?  BC?

NN

(1) rsind =

~
o[

rcoso =

’NI\]

rsino
rcose 7

&

w ’

7.2 _1
= tanb = 2 7J§ ,/5
= tan6 =tan30°

= 6=30°
(3) Expression

8sin® + 5cos o

= sin®6-2cos36 + 7cosH

Dividing numerator and denomi-
nator by cos?®6

8sin® bcos6
3,73
cos” 0 cos” 6
sin°8 2cos°6 7cosh
cos® 6

cos®6 cos®e

8tan#®.sec? 0 + 5sec? 0
tan6 -2+ 7sec?6

o

8tan (1 + tan?6) + 5(1 + tan
tan®6-2+7(1+tan26)

8(1+1)+5x2

= 1-2+7(1+1) T

= tan 60° - cot 30°
=JB-{3=0

cos26-3cosH+2

@ sin2 6 B

= co0s?0 — 3 cosd + 2

= sin?0 = 1 — cos?6

= 2cos?6-3cos6+1=0

393.

294.

395.

397.

= 2 c0s?0 -2 cosb—cosb + 1 =
0

= 2 cosb (cos6—1) -1 (cosd - 1)
=0

= (2cosb-1) (cosb-1)=0

1

= cosf = 5

ascosf#1as6>0

. cosH = cos 60°

= 6=60°

(2) cot 17°. cot 73° . cos? 22° +
cotl7°

cot17°.sec? 68°

= cot 17° . cot (90° — 17°) . cos?

22° + cos” 68°

=cot 17° . tan 17°

cos? (90° — 22°)

= c0s8%22° + sin?22° = 1

[-- cot (90° - 6) = tanb ; cos

6) = sinf]

(8) sin6 — cos6 =0

= sInb = cosb

= tan6=1-=
= 0=45°
.. secH + cosec
= sec 45° ose:

2

ot 80°
7° tan10°

°)  cot(90°-10°)

°  tanl0O°
cot37° tanlO°
cot37°  tanlO°
=2-1=1
(2) The minimum value of
atan®x + b cot’x = 2.Jab
.. The minimum value of
tan®x + cot?’x = 2

. c0s%22° +

a2
SR

tan(

y
. cos 69° = cos (90° - 21°)
=sin 21°

= y1-cos?21° = 1_;_2
Ji?

y

(1) cos 21° =

y
2

. cosec 21° =
y?-x

. cosec 21° - cos 69°

Yy PN
‘/yz—x2 y

7 cos?0 + 3sin®0 =4

7 (1 - sin26) + 3 sin%6 = 4
7 — 7 sin?6 + 3sin?6 = 4
7-4sin’9=4
4sin*0=7-4=3

{1}

3
25 _ 2
slne_4

sinf = —

- 0<6<90°
= 6=60°

4
- (8) tano = 5

3sinb +2cosH

3sin6-2cos6

On dividing numerator and de-
nominator by cos6,

Expression =

3sinb . 2cosH

cos 0 cos 6
= 3sin6 _ 2cos6

coso cos 9
3tan6+2
3tan6-2

. (8) sec (4x - 50°) = sec (50° - X

= sec (4x - 50°) = sec (90° —
(50° — x)) = sec (40° + ¥

= 4x-50°=40° + x

= 4x - x=50° +40°

o

3

= 3x=90°=> x= = 30°

. (1) cosb53° - sin37°

= cos (90° - 37°) — sin37°
=sIn37° -sin37° =0
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403. (2) cosecH + sinb = b

Lissusuu U U

!

U

. 5
+sinf =—
sin6 2

l+sin29_ 5
sin 6 2

2 sin2 + 2 = 5 sind

2sin20-5sin6 +2 =0

2sin20-4sin6-sinb+2=0

2sinb (sinf-2)-1 (sin6-2)=0

(2sin6-1) (sin6-2) =0

2sin6-1=0

2sin6=1

1
sind = E because sind = 2

cosecH = 2
3

. cosecO-sinb=2- 5 = 5

2 2

404. (2) sin (2a + 45°) = cos (30° - a)

= sin (2a + 45°)

= sin {90° - (30°-a) }

= sin (2a + 45°) = sin (60° + a)
[-- sin (90° - 6) = cos6]

= 2a+45°=60° +a

= 2a-a=60°-45°

= a=15°

405. (4) Expression

= cot10°.cot20°.cot60°.cot70°.cot80°

=

=
=
=

=

= (cotl10°.cot80°)

cot70°).cot60°

={cot10°.cot (90°-10°)}
{cot20°.cot(90° - 2

=(cot10°.tan10°)

0; tan6.cot6 = 1]

cos20 =4

ing by cos26,
7sin?6 3cos?6 4
cos2 0 cos2 0 cos2 0

7tan?0 + 3 = 4 sec?0 = 4 (1 +

tan’6)

7tan26 + 3 =4 + 4 tan26
7tan26 - 4 tan26 =4 - 3
3tan26=1
1
20 - —
tan 9-3

= tanb = T
407.

411.

412.

= X=

www.jkchrome.com

1

3
(2) Expression

(l - tanZA) cotA

cosec?A
=sec?A . cotA . sinZA

(sinA . cosecA = 1)

1 cosA

= cos2A * sinA
sinA

= cosA

. sin?A

= tanA

. (4) sin (A - B) = sinA . cosB -

cosA . sinB
cos (A-B) =cosA . cosB + sinA .
sinB

sin(A - B)
cos(A - B)
sinA. cosB — cosA. si

~ cosA.cosB + sinA.s

sin A . cosA =
cosA sinA
1
sin?A + cosZA
sinA.cosA

=X

1 = sinA. cosA

sinA.cosA

117z

6

= sin (2” -%)

[+ sin (360° -6)

=sin (27 - 6) = —sin 6]
r __1

= —Sin 6 = 2

(2) secA +tanA =a

(3) sin

413.

414.

415.

416.

.- sec?A - tan?A = 1
=(secA + tanA) (secA - tanA) = 1

1
=>secA—tanA=; ... (1)

On adding equations (1) and (11),

sin“P +1 2

P -
sin?P + 1 = 2 sinP
sin?P-2sinP+1=0
(stnP-1)2=0
sinP-1=0=smnP =1

. cosecP=1

o sin’P+cosec’P=1+1=2
(8) cosx . cosy + sinx. siny = -1
= cosx. cosy + 1
= - sinx . siny
On squaring both sides,
(cosx . cosy + 1)2 = sin?x sinZy
= cos?x . cos2y + 2cosx . cosy
+1=(1-cos?4 (1 - cos?y)
= cos?x . cos?y + 2 cosx. cosy
+ 1 =1 - cos?x - cos?y + cos?x .
cos?y
= cos2x + cosZy + 2cosx . cosy
=0
= (cosx + cosy)? = 0
= cosx +cosy =0
(2) 2 (sin®6 + cos®8) — 3 (sin6 +
cos?6) + 1
=2 {(sin26 + cos?6)3 -3 sin26 cos26
(sin26 + cos28)} — 3 {(sin26 +
c0s26)2 — 2 sin?6 . cos26} + 1
=2(1-3sin26.cos20)-3(1-2
sin26 . cos26) + 1
=2 - 6sIn26 . cos26 - 3 + 6 sin20
.cos28 + 1
=3-3=0

X2 y?

(4) cos0 = x2 . y2

. sinB = \J]1_cos? @

(e +v?) - (- ?)
- (x2 + y2)2

|
—
—
%
O
’.
18]
"

o

1]
3
O
}.
1%
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TYPE-III )

1.(49 A

T

h

l 45° A 30°

Let AB be a pillar of height hmeter
If BD = length of shadow = x
and DC=20m

then, BC = BD + DC

= BC = (x + 20) metre

From A ABD,

tan45°=%:h=x (1)

From A ABC,

AB 1 h
tan30 = oo = = '
MV =BT 3" x+20

=>J§h=h+20

[From (1)]

In AABC,
sin 60° =£:£=E
AB 2 150

V3

= BC=150x7=75\/§metre

3.2

h metre

30° 15°

Qe— x —)B48metreA

Tower = PQ = h metre
QB = xmetre
From AAPQ,

...(11)

h
=2-43 = 31,48
= 2V3h-3h+(2-43)48=h
= h+3h- 2J3 h

= (2-+3)x48
= 2h (2-+3) =48 x (2-+3)

= h= 7 = 24 metre

tan B = \/sec? g -1

_ [193 _\/193—144
“Viaa TV 144

\/E 7
“V1aa T 12
. From AABC,
AB
BC
1 h
5 x+138

x+138
= h= 5

= Bbh=x+ 138 ... (1)
From AABD,

tano =

=

h
tanB:;:>—=

12h
= x= 7 ... (1)

12h
S5h= 7t 138 (By (1) & (11))

= 35h-12h =138 x 7
= 23 h=138x7

138 x7
= h= 23 = 42 metre
5.3 A
D
g

© )
g i<
9]
< E
0 90°-0 =2

B X metre—C
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From AABC,

16
tan (90° - 6) = —

16
= cotb=— ... 1)
X
From ABCD
9
tan6 = o (11)

9 16
- tan®.cotb = —x—
X X

= X =16x9[--tanf coto =1]
= x=4x 3 =12 metre

6.(3) A
E *(>Np
!
h
ua)
B c

CD = tree = h metre
LetAB = building = a metre
& BC = ED = b metre

. From AAED,

tanx="gp

a-h
=tanx= b

= b= (a-h) cot x ...(1)

From A ABC, ’
AB

tany =

= hcot x=a(cot x- cot y)

¢

hcotx

= A= cotx — coty

7.3) p

N\A

© Tower

TRIGONOMETRY

www.jkchrome.com

Let PQ = h metre and BQ = x
metre.

From A APQ,
h
x+20
1 _h
=J3 x+20

= J3h=x+20
From A PQB,

tan30°=

t,an60°=§=£
BQ x

:>~/—=%:>h=\/§x

()]

60° |
€«<—>E<—>"

X 100-x
AB = CD = h metre (Height of
pole)
From AABE,

309

B

h
=;=>~/§h=x 1)

= /3(100-x)=h

= /3(100-+3h) =h
[From equation (1)]

= 1003 —3h =h =4h = 1003

= h= 25J§ metre

9.3 A

tan 30 DB
- BC

1 X
= J3 83

= x = 8 metre
. h=3 x 8 =24 metre
10. (2)

D

A

B I ¢
AB =Buidling

= h metre

AD = Chimney = y metre

From ABCD,

. BD . hry
tan45° = BC =1= BC
=>BC=h+y .. (1)
From AABC,

tan x =

E = tan x= ﬁ

= BC=hcotx ...(11)
From equations (1) and (i),
h+y=hcotx

= y = (h cot x - h) metre
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11. (1) CD = h metre, AB = 2h metre

A

x metre

X
OB=0D = Emelxe

From AOCD,

tan 6 =£=%
X x ...

2
From AOAB,

AB
tan (90° - 6) = BO

2h _4h

= cotd =" = " ...(11)

2
Multiplying both equations,

tan6.coto = &xﬂ
X X

= x2 = 8h? [~ tanBcoQ:

x2

zh2=8

ZACB = 60°
ZDCB = 45°
AB = 5000 metre
AD = x metre

. From AABC,

tan60°=£
BC

13.

_ 5000
BC

5000
= BC =73 metre

=

From ADBC,

tan45°= DB
BC

5000
= DB=BC=>—>+
NE)

. AD=AB-BD
5000

= 5000 - J§

{4

@ a

ower = 30 metre
= x metre
ZACB = 30°
ZADB = 60°
From A ABD,

AB
= BD

30
=3 =3p

tan60°

30
=BD= 3 = 1043 metre
From A ABC,

AB
tan30°=%
1 _ 30
= J3 T 1043+ x

= 1043 +x= 3043
= x= 3043 - 10/3
= 20,/3 metre

14.

15.

@ C

etre

0 0

= h=30tan 6 ...(1)
From A CDE,

2h
tan (90°-6) = 30

—cotf = % = h =15coté __(11)

By multiplying both equations,
h2 =30 x 15 x tan 6. cot 6
= h2=30x 15

[+ tan 6. cot 6 =1]

= h= 15,/2 metre = AB
= 2h = 30,/2 metre =CD

4) A
C
g
n
3
(-]
l 30° 60°
B D
A and C = position of planes
BC =3125m
Let AC = x metre
In AABD,
tan60° E
- BD
3125+ x
g _2-e9TR
=8 BD
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3125+ x
:>BD=T
In ABCD,

., BC
tanSO:E
:L= 3125

J3 8126+x
J3

= 3 (3125) =3125 + x
= 9375 =3125 + x

= x=9375- 3125
x = 6250 metre

16.(3) A

45° ) 30°
B C+60 m=D

AB = Tower = h metre

ZADB = 30°

ZACB = 45°

CD = 60 metre

BC = x metre

From AABC,

._AB
tan45=BC .

:>J§h—h=60

= n(vV3-1) =60

60 60(v3 +1)

=h=5-1 (B-1)B+)

=30 (\/§ + 1) metre

www.jkchrome.com

17.(2) A

30°
B D
AB = Post = 15 feet
The post breaks at point C.
BC = x feet
= AC = CD = (15 - ) feet
ZCDB = 30°
From A BCD,

. BC
sin30° = D

1 x

=3 = 15-x
=>2x=15-x

=>3x=15>x t
18.2) A K

= Shadow = J§ X units

AB
tan (ACB) = ——

BC
X _ 1 _tansoe

= J3x 43

.. ZACB=30°

6 h
19. (2) r = 50 (Assuming 'h’ be the

height of flag pole)
50x 6
= h= 1 = 75 feet
20. (2)
-
| e
P
“"|1500\3 metre
LS50 60°
B C

P & Q are the positions of the
plane.

ZPAB = 60° ; ZQAB = 30°

21.

PB = 1500,/3 metre
In A ABP,

._ BP
tan 60° = =

150043
AB

= AB = 1500 mx

In A ACQ

=43 =

tan

1, 1500/3
= ,/g AC
C'= 1500 x 3 = 4500 metre
=BC=AC - AB
= 4500 - 1500 = 3000 metre
= 3000 m travelled in 15 sec.

. Speed of bl 3000

.. Speed of plane = 15

= 200 metre/second

1
A
h

3
g &
e P B

AB = Tower = h units

Let, ZAQB=6 .. ZAPB=90°-6
PB=a;BQ=0b

From A AQB,

tang = AB

BQ

h

tanf = —
= tan b ...()

From A APB

tan (90°_6) = -
PB

h
=cotb=— ...(11)
a

By multiplying (1) & (11)

tan6.coté = Exﬁ
b a

= h2=ab
= h=4ab
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22.(1) A

(\¢
B 100 metre
AB = Tower = h metre
ZACB = 30°;
BC = 100 metre

- tan30°= E
BC

» anow 0g

AB = Height of kite

= 50 metre
OB = length of thread
= 100 metre
.. sin 0B 1 ;
= sin 30°
.. ZBOA =30°
24. (1)
A
(+] 300
B D+—1km —C

AB = Height of balloon = hkm
BD=xkm, CD=1km
From A ABD,

tan 60° =

5D
h
x

= 3 =

(By (0]

= h= 7
25. (2) Heigh to

O!

()
40

8

40x12
= h= 8

. (1)
A

Le; ick
adow of tower
f shadow of stick
h

= 60 metre

26 0
B D+100 metre—+

AB = Tower = h metre
CD =100 metre; BC = 160 metre

ZACB = - ZADB = 26

In A ABC,

tan0=£=>tan =L )
BC 160

In A ABD,

tan2o=AB _ 1

LI
160 x 160
h? = 6400

= h=./6400 = 80 metre

27.(2 A

\

B+«—50 m—»C

AB = Tower = h metre
BC = 50 metre
£ ACB = 30°

= AB= metre

28.(3) A

45° 30°
B<+x metre~C «—10 m=—D

AB = Tower = h metre
/BDA = 30°
ZACB=45°
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29.

CD = 10 metre
From AABC,

AB h
tan45°= —=1=— =
BC < = h=x

From AABD,

tangoe=AB_ 1 __h
BD 3 x+10

=3h=h+10

= J3h-h=10

= h(v3-1)=10

_ho_lo __10 X\/§+1
v3-1 V3-1 {3+1

_10(//3 +1)
2

= 5(\/§+1) metre

@B A

60° 45°
B D+60 metre—C

AB = tower = h metre
ZACB =45°, ZADB=60° ¢
CD =60 metre, BD = x m
From AABC,

..(1)

= =%=h=s/§x

= h=+3.(h-60)
= J3h-h =603
= h(vV3-1)=60V3

—he 60\/5 B 60‘J§(\/§+1)
V31 (VB-1)(VB +1)

TRIGONOMETRY

www.jkchrome.com

= 3043 (V3 +1)

=30 (3 - \/5) metre
30. (4)

A

(90° - 6) 0
Be— 9m = Ce«16m—D

AB = Pole = h metre
BC = 9 metre BD = 16
ZADB = 0;

. ZACB=90°-6
From AABC,

=16
multiplying (1) & (11)
L
tan6 . cotb = 9 16
h2
LA |
~ 144
= h2=144
= h= /144 =12 metre
31. (@) C
A
45°
30°
p B
AC = Flag

AB = building = 10 metre
£ APB = 30°; £ CPB =45°
In A APB,

...(1)

..(11)

._ AB
tan 30° = pp

10
PB

1
=73 =
= PB=10 ,/3 me
In A PBC,

10,/3 =10 +AC
AC=10.3 -10

10 (/3 -1) metre
=10 (1.732 - 1) metre
=10 x 0. 732 = 7.32 metre

. (2) A
C
Q 30°
60° °
30 B
AB = Tower = h metre
PQ = 10 metre
Z APB =60°,
Z C@B = Z QBP = 30°
In A PBQ,

., PO 1 10
tan 30° = PB = J§ = PB
= PB =10,/3 metre
In A APB,

._AB
tan 60° = PB

_h_
= V3 7 1043

= h= /3 x10,/3 =30 metre

33. 4 A

N
B 20 metre C
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AB = Tower, BC = 20 metre
In A ABC,

AB
tan30°=%
1 AB
= J3 T 20
20
:AB:ﬁmetre
34. (2)
A
B 60°\

AB = house, AC = ladder
In AABC,

._BC_1_65
cosGO:AC=>2= C
=AC=2x6.5

= 13 metre

35. (4)

A

ole = h metre
BD = x metre
From AABD,

tan 45° = 20
- BD

h
=1=—=h=x ...(1)
X

From AABC,

tan 30° AB
~ BC

www.jkchrome.com

1__h
=J3 x+4
1__h
=>\/§ h+4=>h+4
= J3h
= J3h -h=4
=h(,3 -1)=4

4 4aW3+)
=h= BT BB+

= M=2(J§+1)

3-1
=2(1.732 + 1)
=2 x2.732
= 5.464 metre
- B D
0
E
0
30°
B C

AB = Pole = 10 metre

CD = Tower = h metre (let)
ZDAE = 60°
ZEAC = £ ACB = 30°

From AABC,

A8 _ 1 10
tan 30°= e = J3 = BC
= BC = 10,/3 metre
. AE = 10 ,/3 metre
From A ADE,

DE

. =
tan 60° = 35 = V3 = 103

=>DE=10,3 x /3
= 30 metre
~. CD = Heigth of tower

=CE +ED=10 + 30
= 40 metre

h

1
= J3 = h+10
= J3h=h+10
= J3h-h =10
= h(y3 -1)=10

_ 103 +)
- 3-1

=5 (/3 +1) metre

38. (2 A

12 m

B 4{3m

AB = pole = 12 metre
Shadow = BC = 4./3 metre

C
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39.

From AABC,
AB_ 12
tan6é = BC 4\/5 = JE
= tan6 = tan 60°
= 0=60°
@ A

60° 30°
B D C
AB = Height of tower
= h metre (let)
CD = 70 metre
BD = x metre (let)
In AABC,

1 h
tan30 =E=>_,/§_x+70

= J3h =x+70
=x=.3n -70 .00

In AABD,
h
tan60° = —
x
_h
3=%
h 2
= Xx= —E ...(11)
From equations (1) and (i),
h 4
V3h-70 =3
— = 35./3 metre
60°N 45°
B C D

. 2

AB = Tower = h metre (let)

CD = 30 metre

BC = x metre (let)

From AABC,

N .
= J§x metre ..(1)

From AABD,

tan 45° = E =1
BD ~ x+30

= h=x+30

:h=L+30

J3
= J3h =h+30/3
= 3h -h=30y3
= h(V3-1) = 39

o)

5B+ J§) metre

A

B C

AB = Tower = 100,/3 metre
BC = 100 metre
From A ABC,

oo AB
t;an:BC

100~/—

= tanb =

-

= tan6 = tan 60° = 6 = 60°

42. (3)

x+ 40
h

:>h=x+40=ﬁ + 40

h
ﬂh—ﬁ =40
J3h-h
= 3
=(J3 -1)h=403
h_4oJ§
=k

40433 +1)
= W3-1W3+D
_ 40¥3(/3+1)
3_1
=20 (3 + ,/3) metre
43. 2) A

=40

..
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Let, ZACB=6

.. ZADB=90°-6

BC = 12 metre,

BD = 27 metre

AB = Pillar = h metre

From AABC,

h
tan6="pc =15
From AABD
tan(90° - 6) = BD
=cotb= E

. h R
.. tan®. cotb = 12 X 927

=h2=12x27

h=12x27

= J2x2x3x3x3x3
=2 x 3 x 3 =18 metre
44. (4)

A

Pole

B "A\¢

AC = ladder = 10 metre
BC=7?
ZABC =6 = 30°
From AABC,
BC
cos 9 = E

._Bc
= cos 30° = 10

.1

...(1)

TRIGONOMETRY

www.jkchrome.com

J3 _BC
2 710
= BC = M - 5J_
=5x 1.732
= 8.660 metre
- @
A
B 30
100 metre

AB = Tower = h me!
From AABC,

)

B

A = Position of kite
AC = length of string
AB = 75 metre

8
cotd = 15

. cosechd = {1+ cot? 6

\}“ 15 V1+225

_J225+64 _J289
225 V225
15

wsinb= 5 17

From AABC

17

=15

sind =

AC
15 _75
=17 ~AC
=ACx 15=17 x 15
17 x75
= AC = 15 etre
48. (2)
P
R
15
metre
() 609
Q S

49.

PQ = Tower A = 45 metre
RS = Tower B = 15 metre,
QS = xmetre (let)
ZPSQ=60°; LZRQS=6
From APQS,

tan 6 60° = L
gs

= J3 ="
45
=>x= ﬁ = 15,/3 metre

From ARSQ,
RS 15
tand ="gg = 153

1
:tan@:ﬁ

3 x=45

= tan 6 = tan 30°
= 06=30°

1
.. sln 6 = sin 30° = 5

@ A

B C
AB = Building = 48 metre
BC = Shadow =48 /3 metre
ZACB=6=7?
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tam 6 AB 48
an = e,— =TT =
BC 4843
— tan 6= —= = tan 30°
-5 -
=06=30°
50. (1) A
C
30°

B 1043 metre D

AB = Telegraph post
AC = CD = bent part

BD = 10,/3 metre

In A BCD,
tan 30° E
-~ BD
1 BC
= J3 103

1
= BC = ﬁ X 10J§
= 10 metre

TF = Tower = h metre

ZTAF =x° ; LTBF = 1f°,
BF = 80 metre
In AAFT,

Ir
tan x° = AF

TRIGONOMETRY

2 h
= 5 = 200
2
= h= ¢ x200

= 80 metre
In ABFT,

tany°=ﬁ

:tany°=%=l

= tan y° =tan 45°
=y=45°

=1="110

= h = (x+ 10) metre
From AABD,

tan 60° =

o

D

x| =

= J3 =

h
= Xx= ﬁ metre

From equation (1),

h
h=J§+10

= h(w/g—l) =10./3

www.jkchrome.com

1)

(1)

50 metre

1043

= h= ﬁ
10V3(+3 +1)
(Jg—l)(ﬁ+l)

_ 10\/5(\/5 +1

3_
=5J§

= 5 3+

metre

45° 30°

D x C
AB = Height of tower
= 50 metre
ZACB = 30° ZADB =45°
CD = x metre (let)
In AABD,

._ 30
tan45 = BD

50
=1= BD = BD = 50 metre
In A ABC,

1 50

. AB 1
tan30°= 5 = 3 = 50+

=50 + x= 50,/3
=x= 50,3 -50
= 50(+/3 —1) metre
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55. (4)
A C
50° 45
O B D
Let A and C be the positions of
plane.

AB = CD = 2500 metre
BD = AC = xmetre (let)
ZAOB = 60°; ZCOD = 30°
In AOAB,

2500

._AB 2500
tan45 =OB=>1= OB

= OB = 2500 metre
In AOCD,

._CD
tan30° = oD
1
=3
2500
= 2500+ x

= 2500 + x= 250043
=X

= 250043 - 2500

= 2500 (,/3 —1) metre P
Time = 15 seconds

15 h 1
= 60x60 OU T 2400
.. Speed of plane
_ 2500(/3 - oh
100

C D

Let height of tower = BC
= Yy metre

AB = height of flag-staff
= h metre

ZBDC =a; ZADC =B
Let, CD = x metre

57.

In ABCD,

BC
tano = cD

y h+y
tana ~ tanp
= ytanp=htana +y
= ytanp - ytana =
= y(tanp-tano)=h

30°

C

= pole = 5 metre
ZACB =30°,BC="?
In AABC,
AB _1_5

=BC= 5J§ metre

.3 A

D

AB = Height of the wall
AC = Length of ladder
= h metre

BC = b = 4.6 metre
ZACB = 60°

BC

AC
1_46

= 2%h

= h=(2 x 4.6) metre
= 9.2 metre

. €os 60° =

59.(33) A

E

In AABC,
AB =Wall
BC =10

LA

8%

AB
3 =10

> AB =103 feet

. AC = aAB2 ; BC?

= ‘,(10\/5)2 +102

= 4300+100

= /400 = 20 feet

Case II,
ZBDE = 30°
BE

. sin 30° = ﬁ

BE

20
= BE = 10 feet

. AE=10.3 - 10

1
:>2=

= 10(V3 -1 feet
=10(1.732-1)
= 10 x 0.732 = 7.32 feet

. 2 A

B C
AB =BC

tan9=£
BC

= tan6b = 1 = tan 45°
= 6 =45°
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61. (4)

B
AD = flag = x metre
AB = flagpost = h metre
BC = 30 metre
ZACB = 45°; ZDCB = 30°
From A ABC,

._AB
tan 45° = BC

h
=> 1= 30 — h = 30 metre

From A BCD,
BD 1 h-x

tan30°= oo = - 1= X
BC 43 30

1 30-x

- J3 30

30
=30-x= E=10\/§

= x=30- 103

30 - 10 x 1.732

30 - 17.32

12.68 metre 2 3

62. (1) A

www.jkchrome.com

TRIGONOMETRY
63. (2)
A

AB = tree = h metre

BC = width of river = x metre
CD = 36 metre

From A ABC,

AB
= BC
h

= 3=;

tan60°

= h= /3 x metre ..
From A ABD,

J3 x=x+36
-x=36
2x =36 = x = 18 metre
®)
A
45° P
C B = D

AB = Light house = 100 metre
C and D are positions of ships.
Let,

BC = x metre and BD = y metre
Z ACB =45° and £ ADB = 30°
From A ABC,

tan45° = ==
- BC
100
=1= T=> x = 100 metre

From A ABD,
., AB
tan30° = 5p
1 100
= 3 = y
= Y= 10043 m
= (100 x 1.73)

45° 307
D C

AB = Height of mountain

= 500 metre

ZACB = 30° ; ZADB = 45°

C and D = Poslitions of boats
Let CD = x metre

From A ABD,

. AB
tan45° = BD
= AB =BD
= 500 metre
From AABC,

tan 30° AB
- BC

1 500
= J3 T 500+x
= 500 + x = 50043
= x= 500,/3 - 500

=500 (/3 —1) metre
=500 (1.732 - 1) metre
= (500 x 0.732) metre
= 366 metre

. (@

A

O,
E 30 C

600
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Let, AB = height of pole

= h metre

CD = height of building

= 20 metre = BE

ZADB = 60° ; ZACE = 30°
Let, AE = x metre ; BD = EC

= y metre
In A ABD,

AB x +20
tan60=ﬁ=>\/§= Y

=>x+20= 3 y..()
In AAEC,

300 E
tan = EC

1 X
= E = g =>y=,3 x... 1)

From equation (1),

x+20=J§ Xﬁx

= 3x-x=20
=2x=20

20
= Xx= ? = 10 metre

.. Height of pole
= (20 + 10) metre
= 30 metre

67. (4)

AB = CE = 30 metre

.. DE = (h - 30) metre;
BC = AE = x metre
Z/DAE = 30°; ZDBC = 60°
In ABCD,

CD h
tan 60 =E:>‘/§=;

= h=.3xmetre ... [§)]
In AADE,

70.

. (2) A

www.jkchrome.com

=3h-30x3
= 3h-h=90= 2h=90

= 45 metre

B

AB = Height Q

= 50,/3 m

B

@}

AB = Tower
BC = distance of point C

AB 53
ta_[]e: BC =T=J§
.. tan® = tan60° = 6 = 60°

@ B

)
A C

AB = Length of thread

= h metre

= 80 metre

ZBAC = 60°

BC = Vertical height of kite
In AABC,

._BC
sin 60° = AB
_ 43 _h
2
= 40./3 metre
71. (3)

B D C
Let, AB = height of tower
= h metre
ZACB = 30°,
ZADB = 60°

CD = 20 metre ; BC = x metre
In AABC,

AB
tan30°=ﬁ
1 h
=75 " x
=x=,3h.. (1)
In A ABD,
AB
tan60°=ﬁ
h
=3 =%"90
= h=,/3x- 20,3

= Jy3x43h- 2043
= h=3h- 903
= 3h- h= 203
= 2h= 20,3
2043

= h= —5 = 10,3 metre
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72. (3)
D
A 30 g
B C

73.

45 metre

AB = Height of observer = 1.6
metre

CD = Height of tower

= h metre

.. DE = (h- 1.6) metre ; BC = AE
= 45 metre

Z DAE = 30°
. ._DE
. tan30° = AE
1  h-16
= J3 = 15
45

:h—l.6=ﬁ=15,/§

= h-1.6=15x 1.732 = 25.98
= h = (25.98 + 1.6) metre
= 27.58 metre

(1) A
4

30°

en part of tree

BD
1 BC
10
= BC= E metre
Again, sin 30° = E
’ CD

74.

10x2 20
:>CD=?=Emetre
. AB=BC +CD

10 20 %
V3TV T3
=10,/3 metre
® B
C
A
D

Let AB = height of tree
= h metre

AC = 8 metre,

BC = CD = Broken p
AD = 15 metre

Let AB = height of pole
= h metre

ZACB =0, ZADB = ¢
In AABD,

AB
tan¢=ﬁ

= BD = = h cotd

tan¢
In AABC,

tan6 E
" BC

h
— BC=—— = hcot®
tan6

". Required distance
= CD = h cotb — h cot¢
= h (cot® - cotd) metre

77.

In AABD,

tan (90° AB
(90° - ~ BD

h
=>cotx=64

. h h

. tanx. cotx = 25 x64
= h2=25x 64

* h=,/25x64 =5x8

= 40 metre
@) 4

[N
B C

AB = Height of pole = x units
BC = Length of shadow

= /3 xunits
ZACB=6

(o}

B D

AB = CD = 3000 metre
A and C = Positions of aeroplane
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ZAOB = 60°; LCOD = 30°
In AOAB,

tan 60° = 5
3000
3="0B
3000
= OB = T
= 1000./3 metre
In AOCD,
tan 30° = el
OD
1 _ 3000
= \/§ =

= OD = 3000./3 metre

. BD = (3000,/3 — 1000,/3) metre

79.

= 2000,/3 metre
". Speed of aeroplane

200043
15

2000 x 1.732
15 m./sec.
= 230.93 m./sec.

m./sec

A
3)

A AN
B C

AB = Height of pole

www.jkchrome.com

60(v3 +1) 60(J§+ 1)

T(B-YE) T T

=30 (V3 +1) metre

. @

A

C B D

Let AB = height of tower
= h metre

ZACB= a; ZADB = B

In AABC,
AB
tana =E
= tano = 5+
-hCOta
In AABD
h
Bp »'"E =pBp
h
m = h cot
=BC + BD

cota + h cotp
= h (cotq + cotp)

.(1) D

EN

AB = incomplete pole
BC = 150 metre
ZACB = 30°

In AABC,

B

= BD = 150 metre
. AD =BD- AB
= (150 - 50,/3) ahetr:

P
600
200 metre
B A

AB is the surface of lake. C’ is
the reflection of cloud ‘C".
ZCPM = 30° and ZC’' PM = 60°
Let, C M = h metre

= (h + 200) metre

= (h + 200) metre
In ACMP,

tan 30° = oM
PM

1 _hr
= 3 PM

= PM =.3h (1)
In APMC',

PM

C’'B+BM
PM

h+ 200+ 200

=43 = PM

h + 400
=PM=" /3 e (1)

tan 60° =

= tan 60° =

From equations (1) and (11),
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h +400

J3h= /3

= 3h=h+400

= 2h =400 = h=200

.. CB = h + 200 = 400 metre
Note : If the angle of elevation of
a cloud from a point h metre
above a lake is o and the angle of
depression of its reflection in the
lake is B, then the height of the
cloud

h(tanp + tan o)
= (tanp-tana)

. (3) A

B C

AB = Height of cliff = h metre
BC = 129 metre

In AABC,

AB

BC

tang =
.
= tan30° = 129

1 _h
= 3 129
129 A4
= h= f = 43,/3 metre

A' = Position of sun
AB = Height of pole = 15 metre
BC = Length of shadow

15
=E metre
AB
t,a_'nG: E: =_J§

85. (3)
A

50j§ metre

60°

TRIGONOMETRY
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30°

B D
AB = Height of pole
= 50,/3 metre

BC = Length of shadow

= x metre
When,
ZACB= 30°

BD = Length of shadow

= Yy metre
when,
ZADB = 60°
In AABC,

._ AB
tan30° = 5

1 _50V3
= \/§ p
= x= 50
In AABD

ta%
<J—?«/§
3

100 metre

metre

30°

B
Let, AB = Height of tower

= 100 metre
ZACB = 30°
In AABC,

3~ BC

C

= BC = 100,/3 metre

= (100 x 1.73) metre
= 173 metre

87. (9

=60° ZADB = 30°
C,

AR
“ BC

75
=J§=7

75
= x=TJ3 = 25./3 metre

In AABD,

60°

tan 30° = o2
" BD

17
ZJd3Ty
= y=75,/3 metre
© CD=y-x
= (75\/5 —25J§) metre
=50,/3 metre
88. (4)
A

h metre

60° 45°
B C D

Two consecutive kilometre
stones = C and D

ZADB = 45°; /ACB = 60°

CD =1 km.

AB = height of plane = h metre
BC = xmetre (let)

In AABC,

tan 60° AB
- BC

h
=>J§=;

= h= ,/3xmetre
In AABD,



93 www.jkchrome.com www.jkchrome.com www.jkchrome.com
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. AB 90. (3) A 92. (3) D
tan 45° = BD
1 h
= T x4 A L160° E
= h=x+1 45°
h
= h= "7 +1
3 60° 30°,
[From equation (1)] 5 e >
h AB = Height of pole °
=>h‘J§=l = 15 metre B
/ACB = 60°; ZADB = 30° AB = Height of building
V3h-h ) In AABC, =20
= = CD/= Hel ower
V3 AB 15
tan 60° = — = /3 = —— = h'metre (let)
= (V8-1) h=y3 BC BC ZA C=45°
15 ZDAE =60°
. J3 =>B€=ﬁ=5‘/?_’ metre <AE = x metre
= -_\/g—l In AABD, AABC B
AB o
V3(v3 +1) tan 30° = —— 45° =3¢
e = Y3 (4B 4) BD
(V3-1Jv3+1) = "2 115 ~1-2
1 = J3 °BD x
=§(3+ 3) metre = BD = 15./3 #Mietre Ex:éOmetre
89. (2) . Required difference AADE,
: =BD - BC DE h-20
D tan 60° = o— =,/3 = —5—
= (15v35 5V8) metre AE 20
= h-20=20,3
= m
A = h=20,3 +20
A o14() =20 (V3 +1) metre
=20 (1.732 + 1) metre
= (20 x 2.732) metre
60°| 30° L 3 = 54.64 metre
B C 0 60° 93. 2) A
AB = Height of tower & 5 o
= h metre
AD = Height of flag P AD = Height of temple
zgg]l)e t_r(z;oo. /BCA B and C = Positions of men
BC 9_ ! ZABD = 30°; ZACD = 60° 0
= 9 metre In AABD B c
AD Let the height of tower be x units.
tan 30° = BD .. Length of shadow = /3 units
1 75 In AABC,
~ J3~BD _ AB_ x _ 1
= BD = 75,/3 metre S tanb=po T R T 3
In AACD, = tan6 = tan30°
tan 60° & = 0=30°
~ DC A
BD 94. (3)
tan 60° = =~ 5
" BC = V3 =Dpc
h+x 75 C
= V8= :»DC:E=25\/§metre
=>h+x=9J§ .. BC=BD + DC
= 3,/3 +x=9,/3 =753 + 253 60°
$x=9_‘/§_3_‘/§ =100J§metre B D
= (100 x 1.732) metre AB = Height of tree
= 6,/3 metre = 173.2 metre Let the tree break at point C.




94 www.jkchrome.com

www.jkchrome.com

TRIGONOMETRY

www.jkchrome.com

95.

BC = xmetre

.. AC=CD

ZCDB = 60°; BD = 10 metre
In ABCD,

»_BC x
tan60°=pp = V3 =19

= x=10,/3 metre

._Bc
Again, sin 60° = cD
B 104
=2 7 Cp
2 x 1043
= CD = X 3r=20mehe

. Height of tree = AB
= (20 +10V3) metre

=10 (2+ \/§) metre

@ A

30°
B C
Let telegraph pole bend at point
A

BC = 8./3 metre
In AABC,

AB
tan 30° = 5 <

BC ®

B C D

Let, AB = Height of tower = h
metre

BC = 4 metre, BD = 9 metre
ZACB =90°-6; ZADB=96

In AABC,

.2 A

AB
tan(90°—9]=§

h
= cotb= i e (1)

In AABD,

h

tand = ° e (11)

On multiplying both equations,

tan6 to E ﬁ
. Cco -4x9
2
—_—= 2=
:36 1= h"=36

= h=,/36 =6 metre

f shadow when
etre

of shadow when

= (x + 10) metre

= h=x+102h=§+10

h
= h_ﬁ= 10
J3h-h
= T
= h(v3-1) =103

=10

I 10V3(V3 +1)

. 1043(+/3 +1)
=
=5 (3+«/§) metre

98. (1)

450 E
- BC
50
= 1= —
X
= x = 50 metre
In AABD,
._AB
tan30 BD
1 _50
ZJ3 oy
= Y= 5043
= (50 x 1.73) metre
= 86.5 metre
CD = (50 + 86.5) metre
= 136.5 metre
99. (1) A
45° 30°,
B C D
Suppose, AB = Height of tower =
h metre

When ZACB = 45°, length of
shadow = BC = x metre

When ZADB = 30°, length of
shadow = BD = (x + 10) metre
In AABC,

o AB
tan4 = BC

h
=> 1=
x

— h= xmetre ...()
In AABD,

._ AB
tan30° = o

h
x+10

1
= 3
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= J3h=x+10
= J3h=h+10
= J3h-h=10
= h(¥3-1)=10

_10

= h="T73"1

10(v3 +1)
(V3-1)(v3-1)

10(v3 +1)

2
5 (J§ + 1) metre
100. (3)
A

60° 30°

B

C
Suppose, height of tree
= AB = h foot
BC = width of river = x foot,
CD = 90,/3 foot
ZACB = 60° and ZADB = 30°

In AABC,

1 h
= V3 x+2043
= J§h=x+20J§

h

V3h=—+20/3
= V3
= 3h=h+ 203 43
= 2h =60

60
= h= ? = 30 feet

www.jkchrome.com

101. (4)
A

3h metre C

00°—6 . h metre

B E D

Let, AB = 3h metre

CD = h metre

BE = ED = 60° metre
ZAEB =90°-6; ZCED =6
In AABE,

1200

t of larger pole
= 3 x 20,/3 = 60,/3 metre
='(60 x 1.732) metre

= 103.92 metre
. @
P Q
45°
A B C
If height of balloown = 3800,/3
m, then,
tan 60° 2
" AB
380043
=3=""1p
= AB =3800 m
cQ
tan 45° = AC
| 380043
- AC

". Required speed

= AC = 38003 m

- PQ=AC-AB

= (3800,/3 - 3800)

= 3800 x 0.732 = 3800 (/3-1)
=2782m

60°

309

609

C

[ Note : Interior alternate angles
areequal |

AB =108 m

CD = x metre

From A ABC,

.
tan 60° = 55

108
3=
= BC

@:36‘/5171

=BC= ‘/g

From A AED,

300 E
tan =ED

L_ 108 — x
= J3 363
= 108 - x =36
=x=108-36=72m

. (2)
IA 2160° F
EE 30 D
b
| 60°
B C

AB = temple = 54 metre
CD = temple = h metre
BC = width of river

= x metre
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=18,/3 metre
From AADE,

)
tan 30° = o=

1 _54-h
= 3 183
—~54-h=18
— h =54 18 = 36 metre

3. (2)
600

DE = 36 — 24 = 12 metre
From A ADE,

DE

sin 60°=

C

AB = Hill = 200 metre
ZADE = 30°

ZACB = 60°

DE = BC = x metre
From AABC,

tan 60 =%

_ J3-200
X

TRIGONOMETRY
200
=>Xx= f metre
From AAED,
._AE
tan 30° = DE
1 AE
= 73 =200
3
= AE = @metre
3
200 400
CD = 200 - —3 = —3

AB = Tower = 125 metre
BC = x metre, BD = y metre
From AABC,

,_AB
tan45=BC

125
= 1=T = x= 125 metre

From A ABD,

AB
tan30°= —
BD

1 125
T V3T oy
= y=125/3 metre
. CD=y-x=1253 - 125

=125 (,/3 - 1) metre

ZAB: and ZACD =45°
‘80 metre
m AABD,

tan 30° AD
~ BD

1 180
=J3 BD
= BD = 180,/3 metre
From AADC,

tan 45° = 2
- DC

! 180
= =—DC = DC = 180 metre

.. BC=BD + DC
=180,/3 + 180
=180 (/3 + 1) metre

7.(1)

A‘ N\

AB = hill = 300 metre
CD = bridge = x metre
In AABC,

. AB
tan 4 =BC

300
=1=7~

BC
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= BC = 300 metre

In AABD,
tan 30° =BD
1 300

= J3 T300+x

= 300 + x = 300,/3

= x = 300,/3 - 300

=300 (/3 - 1) metre
8. (1)

A
60°/\30°

60° D 30
400 m——> ~

BC = River = 400 metre
AD = Height of plane = h metre
BD = x metre (let)
= (400 - x) metre
From AABD,

B

tan 60° = AD
BD

_h ¢

= /3 x metre

[From equation (1)]
h
— V3h+ 75 =400
3h+h

= \/§ =400

TRIGONOMETRY

www.jkchrome.com

= 4h = 4003
40043
= h=
4
=100 ,/3 metre
=100 x 1.732 = 173.2 metre
9.2 A D
30°
30°

AB = Height of light house
= 20 metre

= 20 metre

ZDAC = ZACB = 30°
In AABC

tan 30° =

60°

30°
1-x) C

Be> x—D

A = Position of aeroplane
B and C are km stones,
ZABD = 60°, ZACD = 30°
BD = x km.

. CD =(1-x km.
In AABD,

BD
£

= J3 = o
= AD = ,/3 xkm

In AACD,

tan 60° =

..(1)

AD
tan 30° = —
CD
1 AD
f
11)
d (
km.
E
60° 30°
A c B

OC = Height of plane = h km (let)
ZDOA = ZOAC =60° ;
ZBOE = ZOBC = 30°
AB = 2 km.
AC = xkm (let)
N =(2 - x) km.
From, AOAC

OC

AC

= /3 =C

tan 60° =

=>x= ﬁ km. D)
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=4h=2,3

2V3 V3
:h-4-2km.

1.732

="5 = 0.866 km.

12. (2) A D

60°

600

B 70 metre C
AB = Tower = h metre (let)
ZDAC = ZACB = 60°
BC = 70 metre
In AABC,

AB
tan 60° = ——
BC

h
=3=7
= h=70,/3 metre
13. (1)

P
45° 60°

45° 60°

A C B
P = Position of pilot ; 2 3
PC = 200 metre
AB = width of river
AC = xmetre (let)
CB = y metre (let)
Z/PAC = 45° ; /PB
In A APC,

tan45° =
=1
metre
. _ PC
tan 60° = CB
200
=8 ="y
200

=>y= f metre
.. Width of river = x + y

200
= (200‘* Tg‘) metre

www.jkchrome.com

14. ) A

N

60° 45°
B D C

AB = height of hill = h metre

Let speed of vehicle be v metre/
minute.

Time taken toreach B from D =t
minutes

CD = 10v metre

BD = vt metre

In AABC,

tan 45° E
~ BC

= 1=—=

BC
= BC=h
= (100 + vf)
In AABD,

J3ut

10v + vt = ,/3 vt
= 10=,3t-t

= 10=t(V3-1)

10
= t= ':/5_'_1

10(V3 +1) 10(y3 +1)
= (J§_ 1)(J§+ 1) = 2

=5(1.732 + 1) =5 x 2.732
= 13.66 minutes
= 13 minutes 40 seconds

15. () ‘g F
600

45°

60°

AB = Height of cliff = 100 metre.
CD = Height of tower = h metre.
ZADE = 45°, Z/ACB = 60°

In AABC,

tan 60° = 5~
~ BC

100

=3 =p5c

. ()

BC BC
= BC=100-h
100
~ Jg =100-h
100
= h=100- "=

~ 100¥3-100
- J3

100(J§— 1) 100J§(J§- 1)
N 3

100(3- J§)
3

metre

6. (1) 2 F

60° 30°
B D C

Let speed of boat
= v metre/minute

Time taken to reach B from D =t
minutes

ZACB = 30°; ZADB =60°
AB = Tower

In AABC,
tan 30° = 2B
=BC
1 AB
= J3 T ut+10v
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17.

vt +10v

J3

= AB=
In AABD,

.
tan60° = 5

AB
=3 ="0

= ,J3uvt=AB
10v + vt

= J3ut= ‘/5

= 3t=10+1t
= 2t=10

= t=5 minutes
()
A

45°
60°

60° 45°

B

D
CD = 2 metre
BD = x metre
AB = Tree = h metre
From A ABC,
. AB
tan 45° = BC
h
xX+2

=1=

= h=(x+2) metre .....

From A ABD,

.
tan 60° = 1

C

¢
(1)

’

18.

TRIGONOMETRY
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2V3(v3 +1)
(\/5 - 1)(~/§ + l)

243(V3 +1) VB3 +1)

3-1
(3+\/?_>) metre

A

&)

60° 30°

600

D
AD = CIHff = 180 metre
ZABD =60°, ZACD =3

From AABD,

._AD
tan 60 = BD
= J§=

= CD =100 ,/3 metre

.. BC=BD +DC
=60,3 +180,3
=240 ,/3 metre
= (240 x 1.732) metre
= 415.68 metre
19. (3)
A F
(s}
E 45 D
60°
B C

AB = height of tower
= 60 metre
BE = CD = height of pole

= h metre
BC = ED = x metre
In A AED,

tan45° = ED

60-h

60
= X = T = 20\/5 metre

3
From equation (i),
2043 =60-h

= h=60- 20,3

=20 (3—w/§) metre

20. (1)
A E

60° 30°
B C D

AD = Height of helicopter
= 1500 metre
C and D = positions of ships
ZADB = 30°; ZACB = 60°

Let, BC = x metre and BD = y metre
In AABD,

tan 30° AB
- BD

=3
= 500./3 metre ...(11)
. Distance between ships
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21.
A

!

22.

= (y — ») metre
= (150043 - 500¥3) metre
= 100043 metre
(1)
45° 30°

C D
AB = Height of light-post
= h metre
CD = 200 metre;
C and D = positions of ships
ZACB = 45°; ZADB = 30°
In AABC,

. _ AB
tan 4 = BC

l=ﬁ = AB = BC = h metre

In AABD,

tan 30° =

il

1
J3  h+200
J3h = h+ 200
J3h - h=200
h(/3 -1) =200
200

:h:m ’

200 (V3 +1
EEE

200 +

3 + 1) metre
2 e

>
o)

30°

60°

= 4.33 metre
.. BC = (2.5 + 4.33) metre
= 6.83 metre
. (3) A E
60° 30°

www.jkchrome.com

TRIGONOMETRY

AB = Height of building = 60 me-
tre

CD = Helght of tower = h metre
ZFAD = ZADE = 30°

ZFAC = ZACB = 60°

From AABC,

tan60° E
-~ BC
60

V3 = B¢

60
BC = ﬁ = 90,3 metre = DE

From AADE,

AE
tan 30° = E
1 _60-h
= J3 2043
20V3

= 60-h= 5 =2
= h=60-20=401me

= BD = 2.5 metre
In AACD,

A1 25
cD 7 V3~ cD
= CD = 2.5,/3 metre

CD = (2.5 x 1.732) metre

tan 30° =

B C D
AB = Height of observation tow-
er = h metre
C and D = Positions of boat
BC = 50 metre
Let, CD = x metre

25.

ZACB = 60° = ZEAC
ZADB = 30° = ZEAD
In AABC,
tan 60° = 25

~ BC

h

=3 =5;
= h=50,/3
In AABD,

50,3 x /3 = 150

= x = 150 - 50 = 100 metre

Distance
Speed of boat = T Time
(100)
=g m/sec.
(0.2
=78 5 kmph
(1)
C
P J130° M
60 30 metre
A B

o
AB = transparent water-surface
ZCPM = 30° ZC'PM = 60°
CM=h

CB=h+30
. CB=h+30
In ACMP,
tan 30° o
-~ PM
1 _h
= J3~PM
= PM=,/3h ... (1)
In APMC’
tan 60° cMm
-~ PM
h+30+30
= V3 =""py
oM h+60
= = ‘/5 ..... (1)
h h+60
o Bh="—
= 3h=h+ 60

= 2h=60= h=230
.. CB=BM + CM = 30 + 30
= 60 metre
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26.

3)

60° 45°

B C D

AB = Lamp post = h metre

C and D = Positions of ships
CD = 300 metre; BC = x metre
ZACB = 60 metre; ZADB = 45°
In AABC,

. AB
tan 60 =E
h
= V3 =7
= h=,y3x ... 1)
In AABD,
tan 45° = o=
h
1= +300

_ . 300(3)
J3-1
3003(v3 +1)

1. (2

A P
L7
///
//, O
B
AP =CP = BP
It 1s possible only when

OA = OB = OC 1.e. radii of cir-
cum circle. or, (circumcentre)

www.jkchrome.com

TRIGONOMETRY
2. @
A
300 600
B D
12./3 cm.

BD = x cm. (let)
. CD= (12J§—x) cm.
ZADB = ZADC = 90°
From A ABD,

o AD
tan 30° = 55

1 _a
V3T x

X
= AD = ﬁ
From AACD,

30° 60°

B D C
100 metre
BD = x metre (let)

.. CD = (100 - x) metre
AD 1 BC; AD = y metre
From AABD,

tan 30° =

1
=3 =

BD
y
X

.. (1)

= x= /3y ....(l)
From AACD

Yy
100 - x

tan 60° =

= V3 T 100-x

= y=100,3 - /3
=y=100,3 - J3
=y =100
= 4y =100

=y =253

4. (2)

A

6 feet

ﬁ feet

26
AB = Tree = 3 feet
BE = CD = 6 feet

:

2

-
w|8

oo‘&

1
w| oo
X

.. tand =tan 30° = 6 = 30°
5. (2) x=acosb + bsind .... (1)

g: b cosb — a sinéd ... (i)

n squaring both equations and
adding.
2+ 2 = a® cos?6 + b? sin?6 +
2ab sind. cosd + b? cos26 + a2
sin26 — 2ab sind. cosd
= a2 cos?0 + a®sin26 + b2 sin?2 6 +
b2 cos26
= a2 (cos?0 + sin20) + b? (sin26 +
cos26)
=a®+ b?[-- cos?0 +sin26 = 1]

ooo
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TEST YOURSELF

1. If sec6 + tané =,/2, find the
value of sinf.

nL 2 +
W5 @
1 1
(&) 2 @3
2. If sinA= % and cos B=% .
what 1s the value of
tan A-tan B
T+tan Atan B : !t being gven
that A and B are acute angles?
15 19
17 16
® &5 @ 53
3. Find the value of sin21° + sin23°
+ sIn?5°%+ ...... sin? 87° + sin? 89°.
1 1
23— 22—
W23y @ 22
1 1
11— 12—
@y @l

4. To a man standing at the mid
point of the line joining the feet
of two vertical poles of same
height. the angle of elevatio:
the tip of each pole is 30°.
the man advances a dis
40 metres towards one pole
angle of elevation of the tip of

ole 1s 60°. What is the distance

(1) 120 metre (2) 1
(3) 130 metre

a? +b? ’\/a2+b2

b -a
© \/a2 +b2"° \/a2 +b?
b2 a?

@ \/a2 +b?’ \/a2 +b2

6. Find the simplest numerical value
of 3 (sin x — cos x* + 4 (sinx +
cos®x) +6 (sin x + cos x)?
(1)12 2 10
321 @) 13

f

7. If 3 cos 6 + 4 sin 6 = 5, then tan

6="?
4 3
M3 @ 7
3 5
@5 @3

8. The angular elevation of the top
of a tower from a distant point on
the horizontal ground is observed
to be 30° and proceeding 30 me-
tres from the point towards the
foot of the tower it is observed to

be 45°. Find the height of the
tower.
(1) 15 metre

@ 15,3 metre

(3) 15(+/3 + 1) metre
(4) None of these

@
a -
. If 0° < 6 < 90°, and

tan®e - (V3 +1) tan ¢, |3 = 0,
then 6 =?
(1) 30° (2) 45°
(8)60° (4) 45° or 60°
11. If 4x%2 — 4x sec6 +1 = 0, then
sec + tanb = ?
1
1) 2x @ 3¢
(8)3x (4) 2xor 9%
12. If cosb + sec6 = 2, then
cos°®6 + sec®6= ?
11 2 2
@)-1 @) -2
13. If cos® - sin6 = [ siné, then
cosb + sinf=?
(1) 2 cosH (2) 2 sind
(3) 2 cosb  (4) None of these

14. The shadow of a vertical tower
becomes 30 metres longer when

the altitude of the s anges
from 60° to 45°. Fin e t
of the tower.

(1) 15,/3 metr

() 1513 +

B1

(4) ) metres

15. Ev.

sec5l° + J— (tan 17

38° . tan 60° . tan 52° . tan
— 3 (sin231° + sin?59°)
(12 23
3o 4) -2
cosa cosa

16. If cosp =M and sinp =™
then (m? + n?) cos?p = ?
11 2) 2 n?
Bn+3 @) n?

17. If o, B and y each 1is positive
acute angle, and sin (o + B —7y) =
%,cos(ﬁw,r—a): % and tan
(y+a-p)=1then2a+p="?
(1) 105° (2) 115°
(3)110° @) 120°

18. Evaluate:

tan?60 +4cos245 +3sec?30 + 5c0s290

cosec30 +sec60 —cotZ30

(14 @9
@7 @1
19. If A + B = 90°, then
JtanA . tanB+ tanA . cotB  sin’B
sinA . secB - cos?A
=?
()2tan A (2) tan A
(8) tan?A (4) 2 cot’B
sinA -sinB cosA - cosB
. cosA + cosB sinA +sinB
=?
m1 (2) cos A
(3)sin A 4o
21. 2 (sIn®6 + cos®0) — 3 (sin*6 + cos?*6)
+1=7?
(11 o
©)-1 @2
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22. If sin6 + sin?6 + sin®6 = 1, then,
cos®0 — 4 cos*0 + 8 cos?0 = ?
(12 2) 3
3)4 @o

23. The shadow of a vertical tower
increases 10 metre, when the

altitude of the sun changes from
45° to 30°. What is the height of

tower ? (n=1.73)
(1) 12.65 metre (2) 13.65 metre
(3) 14.65 metre (4) 16.65 metre

24. The angle of elevation of an
aeroplane from a point A on the
ground is 60°. After a straight
flight of the plane for 30 sec-
onds, the angle of elevation be-
comes 30°. If the palne flies at a

constant height of 3600 .3

metre, what i1s the speed of
plane ?

(1) 864 kmph (2) 846 kmph

(38) 684 kmph (4) None of these
25. sin 75° + sin 15° can be ex-

pressed as

3 2

o - Ta

2 @ 73
2
3) J;

3
@ \/;

26. What will be the value of 2 cos
45° -sinl15°

a J§2+1 @ J§2—2
&) ‘/52’1 @ :
27. The value 2 will be
) J2 +1
272
@) %l

cosa + cosf

28. The value of - -
sina + sinp

will be

oa+p
1 tan( 2 )

o+B
2 cot( 2 )

29.

31.

www.jkchrome.com

a-p
@ (3]
@ cot(“ £ )

Which of the folliwing is correct ?
(1) sinl®> sinl
(2) sin1° < sinl
(3) sinl° =sinl

i
(4) sinl° = @ sinl
m 1
.IftaIl(1=m+1,tanB=2m+l’
then o + p equal to
i X
M 3 @ 5
3 ke 4) —
® 3 @
T
foa+B=-, eof (1
+ o, 1s
(1 2
2 (4) 5
1-cosB
tam A = ———=—, then
sinB
2A1s equal to
(1) cotB (2) tanB
(3) cosB (4) cosec B
. The value of sin (45° + 6) — cos(45°
-0)1s
(1) 2 cos 6 (2)2sin6
31 (4) 0
The value of 2cos—= cos -
- The value of 2cos 15 cos 7o +
3 5n
coSTg +CoSTg is
L 2) 0
w5 @
SR S §
®) -3 @ 3
. If sin6 + cos6 = 1, then the value
of sin26 is equal to
1)1 2 l
8 @ 5
(30 4)-1

sinx+y) a+b
sinx-y) a-b’ then the

36. If

tanx
value of Fy is equal to

2a a
m 5" @)
a
B 35
37. The
equabto
(1) (2) cot26
3) sifi’e (4) cos®0
5% 0 X
e value of sin 12 sin 12 is
1 1
W7 @ g
1 1
(8) 5 (4) 3

39. The value of
cos(7 + x)cos(-x)

sin(r - x) cos(% + x) Is

(1) tan®x (2) cos’x
(3) cot?x (4) sec’x
40. The value of
sin 50° , cos 70° )
sin130° ~ cosllo® ~ 2tan
225° 1s equal to
(1)1 (2) -2
3) 2 4) o
41. What is the value of sin 240°?
R R
2 2
1 1
® 3 @ -5

42. If cot (A + B) = x, then value of
x1s

cotAcotB-1
cotA + cotB
cotAcotB+1
@ cotA-cotB
cotAcotB-1
cotB-cot A
cotA-cotB-1
cotA-cot B

(tY)

3

@
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43. What is the value of cos (THJ ?
(1) o @21
1
@ 2 @ 73

5n
44. Whatis the value of tan(—] sin

Gk

1 2
(1) 3 @) /3

1 1
@ 5/3 /3 @ 5

45. What is the value of tan 56° ?
cosll®° -sinll®
M cosll® +sinll®
cosll® +sinll®
2 cosll®° -sinll®
cosll® +sinll®
&) sinl1° - cosl1°
sinl1° - cosl1®
@ cosll® +sinll®

46. What is the value of A ?

A cosB . sin(-6) _tan(QO’ﬂ ?
sin(90 +6) sin(180 +6) cot +6
1 1 2 2
@ 3 @ 4

47. What1s thevalueof 4 )

TRIGONOMETRY

www.jkchrome.com

49. If sinx = % then the value of
sin3xwill be
13 27
M 57 @ 53
27 23
G 13 @ 57

50. If sinx - cosy + cosx - siny = 1,
then the value of x + y will be

T Y
(1) D) ) D)
x x
G 3 @
51. If cosx = —% and t< x< 37“
then the value of sin 2x will be
12
(1) 25
%
@) 25
52. What is the val
1
v 7
1
©) @7
(%)
53 e ree measure of 12
e
105° 2 75°
(3) 85° @) 110°

54. The radian measure of 120°
will be

b 3
m 3 @ 5
b 2n

® 3 @ 5

y
55. If tan6 = x+y , the value of sin6

is equal to

[If 0° <6 <90°]
X"y
(1) 26¢2 + y?)
__Xry
(2) 2(X2 + y2)

X+y

RN CTREY
Xy
W Jau? - y?)

56. If sinC + sinD = x, then the value
of x1is

2sin(c - D)S‘_n(c - D]
ty) 2 2

57. Wha e angle in radian
hich a pendulum
wlrﬁ and its length 1s 75 cm

d the tip describes an arc of

gth 21 cm.
3 \R 7 \R
(%) @ (E)
4 \R 2 \R
o ) ()

58. What will be the radius of circle
in which a central angle of 60°
intercepts an arc of length 37.4

cm.
(I) 35cm (2) 34.7 cm
B) 35.7cm  (4) 40 cm

59. What 1s the value of cosec
(-1410°) ?

1
myE @2
2
@ @ @ 73

60. The value of cos

(1 + x) + cos(1 - x)
1 1 will be
(1) ﬁ sinx (2) ﬁ CcosS X

3) ﬁ cosecx

@ V2 tanx

61. The value of tanlls—zn will be

V3 +1 J3-1
(1) B 1 @) Bl

J3 1
® B:1 @B




105 www.jkchrome.com

www.jkchrome.com

TRIGONOMETRY

www.jkchrome.com

62. If coso = —é and 6 lies in third

quadrant, then what will be the
value of sin6 + tan6

1 2
m 3 @ 7
3 1
) g @ 75
63. What is the value of cos 105°?
1-43 1+43
R EEN) 22
V3 -1 V3
® S Wan

T
64. The value of cos (Z —9)

T . b 4
COS(Z - ¢) —sm(z - )
sin(% - ¢) will be

(1) sin(®-¢)
(3) cos(6 - ¢)

jm SHORT ANSWERS

(2) sin(6 + ¢)
(4) cos(6 + ¢)

37. 2

41.(2) [42.(1) | 43. (@) |44.03)
45.(2) |46.(3) | 47.(2) |48.13)
49.(4) [50.(1) | 51.(3) |52. ()
53.(2) | 54.(4) | 55. (1) |56.()
57.(2) |58.(3) | 59.(2) |60.(©2)
61.(2) [62.(3) | 63.(1) |64.2

m EXPLANATIONS

1. @) sec6+tan 6= o ....(1)
s sec?f-tan26=1
= (sec 6 +tan6) (sec6-tan 6)=1
1

—=secOf-tan 6= \/5
On adding (1) and (11),

(1)

1
V2=
2secO= \/5
8
—=secH= 2J§

8n subtracting equation (i1) from
1

1 1
2tan® =42 - — = —
2 2
1
:>tan6=2J§
~sinb= l
o = 3

25

_ /_25-9_ ,E_

Y 25 Y25
2

cos B= 75

13
sin B = V1-cos B—Jl —z

|-

144 J169 144 _

169 169
3
_ _sinA _§5_3
'tanA__cosA 177
5
5
tnp=SnB _13 _5
cosB 12 12
13
3.5
tanA - tanB 4 12
l+tanA.tanB ;.3 5
4712

45
= (5182 1° + cos? 1°) + (sin2 3° +

s2 3% + ..... to 22 terms + 2

30° 30° A60°

B o) E D
AB = CD = pole = h metre
BO = OD = x metre
OE = 40 metre

= (x - 40) metre
In A OCD,

= \/_h =X ....(1)
In A CDE,

CcD

DE

h
x—-40

= J3(x-40)=h

:ﬁ(x—40)=%

tan 60° =

3 =

=3 (x-40) =

=3x-120=x

= 2x=120= x=60

.. BD = 2 x 60 = 120 metre
5. (1) asin o= bcos a

= a? sin®a = b? cos®a

= a? sina = b? (1 - sin®q)

= a? sin?a + b? sina = b?

= sina (@® + b?) =b?

b2

= sina=

a’+b?
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b 1 __h 2 2
=sina= T35 =3 x+30 i (4»;;1)) 1
’ 3h = 30 ...
a? sin?a = b? cos?a. zo:/n_A ABxD+ W
= a2 (1 - cos?a) = b? cos2a i 16x* +8x2 +1-
= a2 = (a? + b?) cos? a tan 45°— AB =
2 BD
:Cos2q=ﬁ = h=x  .... (ll]
a“+b From equation (i)
a = J3h=h+30
=cosa= | 5 .o
va® +b =(v3-1)n=30
6. (4) 3(slréx—coszx)4
=:23(Slnx+cosx—2slnx.cos s 30 _ 30 x‘/§+l
= 3 (1 - 2sinx. cosx)? J3-1 V3-1 V3+1
=3 (1 + 4 sin?x. cos?x- 4 sin x
. cos 30(J§+l)
4 (sin®x + cos®y) =T=15(‘/§+l)

= 4 [(sin2x + cos2x)3 — 3 sin2x.cos2x
(sin2x + cos2y
[a3 + b3 = (a+b)3 - 3ab (a+b)] | @
=4 (1 - 3 sin?x . cos2y
= 6 (sin x + cos x2

4x*+1 4x*-1
4x 4x

4x2 +1-4x2+1

= 6 (sin2x + cos2x+2 sin x. cos ) - Ax
=6 (1 +2sinx. cos X
.. Expression - 2 _1
=3 (1 +4 sin2x. cos2x— 4 sinx Ax 2x
. cos ¥ 12. (2) cos 6 +sec 6 =2
+4(1-3sin2x.cos29 +6 (1 +2
sinx . cos ¥ — 0S 6+ =92
=3+4+6=13 coso
7. (1) 3cos6+4sinH=5 = cos?§-2cosB+1=0
Dividing by cos 6, Y 3 = (cos6-1)2=0
3+4tan6=5secH = cosb=1
Onsquarlng2 . cos*@+sec®f=1+1=2
?I:éizt;ne‘“ﬂ 6=125 13. (3) cos 6-sin 6= /3 s 6..()
— 9 tan26 - 24 tan 0 . . @ cosf+sinb6=x ...(11)
— (3tan 6—4)2=0 On squaring both the equations
( ) tanze—ﬁtane—tane+\/§=0 and adding.
_ 2 (cos? 6 + sin? 6) = 2sIn?6 + x°
= tan 6 (tan 6 /3) - 1 (tan 6 - = 2=2-2sn%=2 (1 -sIn?6)
J3)=0 = 2c0s%0
=(tan6-1) (tan 6 - 3) =0 =x= 2 c0s6
=tan 6 = 1 = tan 45° 14. @
=0 =45°
Agamn, A
tan6- /3 =0
=tan 6= ,/3 =tan 60°
45° 30° = 6=60°.
B D 30m C 11. (4) 4x® - 4xsecH+1=0
AB = tower = h metre =4xsec 6=4x+1 60°/ \45/
BD = x metre ax2 +1
From A ABC, =sec 9 = B D C
tanS0° AB 4x AB = Tower = h metre
“BC - tan6= Jae?o_1 DC - 30 metre
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From A ABC,

LA _,__h
tan45" =g~ = 1=""30

= h=x+ 30 ..ea()
From A ABD,

h

AB
tan 60° = 5~ = 3=;

BD

h= ng
h

:‘>x=ﬁ

. h=x+30
h
3

...(11)

—+30

= h= \/_
=(V3-1)h =30/3

_30y3
V3-1

30V3(v3 +1)
WE-1)a-1)

15(3+~/§) metre
sec39 2
(3] SCC(QO 51 ) + E tan17°.

tan38° . tan60° . cot (90° — 52
cot (90° - 73°) — 3 (sin?31°

15.

(90° - 59°)

sec39° 2 .
= sec39° * 3 17
tan38° x |3 . °_

tan (90°- 6) = cotH;
cot (90°- 6) = tan6;
sec (90°- 6) = cosecH

16. (4) (m? + n?) cos’p

cos?a . cos?a
= sin2 B cos?p

cos? B

201.0052[3

(cos2 a.sin? B+ cos

} cos?B

cos? B.‘sin2 B

) JtanA.tanB+tanA.cotB_sinZA

cos?B.sin? B
2
coso.
= (sin[i] =r

1
@ sinfe+p -9 =7,

e oy 22555

0052 o

sin? g

17.

1
cos(B+y-a)= D)

and tan(y + o - p) =1

= sin (o + B — ) = sin30°,

cos (B + y— o) = cos60° and tan
(y + o — B) = tan 45°
=a+p-y=30°
B+7y—a=60°
v+ o-p=45°
By equations (1) + (i1) an
tions (1) + (i11).

2p =90°and 20 =7

2+2-(\/§)2

+0

3+4><l+3x4
= 2 3
4-3
=3+2+4=9
19. 2 A+B=90°=B=90°-A

sinA .secB cos2A

tanA tan(90 -A)+ tanA .
.| cot(90 -A)
| sinAsec (90 -A)

sin?(90 -A)
cosZA

tanA.cotA + tanA. tanA _ cos?A
sinA .cosecA cos2A

V1+tan2A-1 = Ytan2 A =tanA
cosA —cosB
sinA + sinB

sinA -sinB
cosA +cosB +

20. (4)

(sinA - sinB)(sinA + sinB) +
_ (cosA +cosB)(cosA —cosB)
(cosA + cosB)(sInA +sinB)

sin?A - sin?B + cos?A - cos’B
(cosA +cosB)(sinA +sinB)

(slnzA + coszA) — (sanB + cosZB)
(cosA +cosB)(sinA +

= 26)%# (cos?0)°] - 3 [(sin6)*
+ 2l 1
=2 (sin?6 + cos?0) (sin*6 + cos*6 —
. c0s?6) -3 [(sIin?0 + cos?6)? —
1n26 . cos20] + 1
Y a+bP=(a+b)(a®-ab+ b
;a2 + b?=(a+ b)?-2ab]
= 2 sin*6 + 2 cos*6 - 2sin2%6 .
cos?6 — 3 + 6 sin%6 . cos?0 + 1
= 2 [(sin?6 + cos?6)? — 2 sin?6 .
cos?0] — 3 + 4 sin?0 . cos?0 + 1
=2 -4 sin?%0 . cos?6 — 3 + 4 sin?0
cos?0 + 1
=2-3+1=0
(3) sinb + sin?6 + sin®*6 = 1
= sind + sin®6 = 1 - sin?%0
= sind (1 + sin?6) = cos?6
= sin?6 (1 + sin?6)? = cos*6
= (1 - cos?0) {1 + (1 — cos?0)}*>= cos*d
= (1 - cos?6) (2 — cos?6)?
= cos*0
= (1 — cos?0) (4 — 4c0s?0 + cos*0)
= cos*®
= 4 — 4c0s?%0 + cos*® — 4c0s?0 +
4c0s*0 — cos® = cos*d
= —0S8°0 + 4 cos*0 — 8 cos?0 + 4
=0
= c0s®0 — 4c0s*0 + 8cos?6 =4

22.

23. (2) B

30° 45°
D C A

AB = Tower = h Metre
CD = 10 metre, AC = x metre

(let)
ZBCA =45°, /BDA = 30°
In AACB,
AB
tan 45° = .~

AC
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AB
= AD
h

1
= J3 T x+10
= x+10= /3h
= h+10= 3 h

= h(¥3-1) =10

= —=5(l73+l]

10(v3 +1)
2

= 13.65 metre
24. (1)

— )

P and Q = Positions of plane
ZPAB = 60°, ZQAB,= 3

3600,/3 metre

= J3 AC

= AC =3600 x 3
= 10800 metre

.. PQ=BC=AC-AB

= 10800 - 3600
= 7200 metre

1 360043

PB 3

27.

This distance 1s covered in 30
seconds.

7200

*. Speed of plane = 30

= 240 m/sec.

18
= 1240 x —
= ( X 5) kmph

= 864 kmph

. 4)

sin 75° + sin 15° = 2 sin

(75°+15°) (75°—15°)
-cos
2 2

-- sinC + sinD
. (C+D) C
= 2sin 2 -CO!

= 2 sin 45° - cos 30°

&

2.

1 .
T2

=sin (45° + 15°) — sin (45° - 15°)
= sin 60° - sin 30°

_3 1
T2 2
_V¥8-1
T2

(4) We know that,
Ccos2A = 1 - 2 sin?A

zcosA:l—Zst%

Let A = 45°

= cos 45° = l—2sln2%

1
= 2 sin2 225 =1 - cos 45°

1

1
2 - =1 =
2 sin2 22 =1 ,—2

29.

o

N

w

5

N
N
N
N | =
1]
%)

_J§-1

(2) We know that,

()

1R = 57.29°
As we know that the value of sin6

increases as 0 increases.
= sin 1° < sin 57.29°

180Y°
sin 1° < sin T

=sin 1°<sin 1

. (4) We know that,

tana + tanp
tan(e+B) = T ano tanp

=tan (o +f)

m 1

+
m+1 2m+1

Cqo_m
m+1) 2m+1)

m

s tano= T
1

tanﬁ-2m+1
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31.

32.

2m? +m+m+1
m+1)@2m+1)

2m? +3m+1-m
m+1)@2m+1)

=2m2+2m+1
2m? + 2m +1

=1
=tan (a+p) =1

T
tan (o + p) = tan—

4
. T
Lo+ p= 1

T
(2) Here, o + B = 1

(1 + tana)(1 + tanp)

=1 + tanp + tano + tano tanp

=1 + tana + tanp + tano tanp

Also, we know that,
tano + tan

tan (@ +P)= 1 tangtan g

B tana + tanp
tan 7 = 1 tanatanp

= |1 -tanatanp = tana + tan
= (1 + tana)(1 + tanp) &
=1+ 1 - tana tanp + tana
=2

1- co

(2) Here, tanA =

2(1 - cosB)
sinB
sm B- (l cos B)2

sin?B
_ 2(1 - cosB)sinB
1-cos?B - a- cosB)2
[-- sin26 = 1 — cos?6]

www.jkchrome.com

B 2(1 — cosB)sinB
- (1 - cosB)[1 + cosB -1 + cosB]

_ 2sinB
2cosB

= tan B.
33. (4) sin (45° + 6) — cos (45° - 0)

= sin 45° cosf + cos 45° sin6

— (cos 45° cos6 + sin 45° sinf)

--sin (A + B) = sinA cosB

+ CosA sinB
= cosA cosB
+ sinA sinB

cos(A-B)

cos® sin® cos® sin6

2 2 7z 2

cosA cosB = cos (A + B)
+cos (A-B)

10 8n
= C0S—— + CO§| ——
13 S( 13)

3n
+ COS— + COS—

13 13
.+ cos (- 96)

( 31[) s( 57[]
=cos| T —— |+ CoS T — —
13 13

3n 5n
+ COS— + COS—
13 13

3rn 5n 3n
= —C0S— — COS— + COS—
13 13 13

= cosf

5n
+ COS—
13

=0

35. (3) Here,
sind + cosd = 1
Squaring on both sides, we get
(siné + cosh)? = 1
sin28 + cos20 + 2sinf -
1 + 2sin6 cos6 = 1

2sinf - cos6 =0
And we know
sin26 = 2

0=1

lrﬁ componendo and
dendo both sides we get,
sin(x + y) + sin(x - y)

sin(x + y) - sin(x - y)

_a+b+a-b
a+b-(a-b)

X+y+x-y\ X+Yy-XxX+y
Zsln( ) )cos( 5 )

X+Yy-x+y X+Yy+x-y
2sin| 5 )cos( ) )
.

2b
- sIinC + sinD
D
= 2sin col
sinC - sinD
-2 Jw{ °)

sinx-cosy a
- = =—

siny-cosx b
= tanx - coty = 4

b
tanx _a
tany b

3cos6H + cos36
37.2) "35ine -sin3e

_ 3cos8 + 4cos> 6 — 3cosh
3sin6 - (3sin 6 — 4sin>6)

.+ €0836 = 4c0s36 — 3cosO
sin36 = 3sind — 4sin36
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_400539
4sin®0
= cot30
38. (1)
bn . =
sin —-sin—
12 12
1 ( . Bm . n)
=— x| 2sin—sin
12 12
l[ 51 n) cos[Sn n]]
=—|cos| — - — |- —+—
2 12 12 12 12
- 2sin Asin B

= cos(A - B) — cos(A + B)

oA)- =45

cos(n + x)cos(-x)

sin(n — x) cos(% + x) ¢

_ —COSX:-COSX
sin x(-sin x)

2
k‘k‘ ( cosx
sin x sin x
= cot x - cotx
= cot?x.
40. (2)
sin 50°
+
sin130°

cos70°
cos110°

- 2tan?225°

_ sin 50°
sin(180° - 50°)

. cos70°
cos(180° - 70°)
- 2[tan(180° + 45°)]2

_ sin50° . cos70°
sin50° —cos70°
-2 tan245°

-- sin(180° - 6) = sin6
cos(180° - 6) = — cosb
tan(180° + 6) = tané
=1-1-2

=-2
. (2) sin 240° = sin(180° + 60°)
= -sin 60°
[--sin(180° + 6) = —siné]
__3
T2
(1) We know that,

=>X=

- ¢os (27— 6) = cosH

(&) >(%)
@) tan| o

=tan(n-%).sin(n+%)

sin (180° + 6) =-sin6]

45. (2) tan 56° = tan(45° + 11°)
tan45° + tan11°

~ 1-tan45°-tanll®

cosll® +sinll®
cosll®°-sinll®

. (3)

cos6 sin(-6)
sin(90° + 6) sin(180° + 6)
B tan(90° + 6)
coto

cos 6@ 5 —sin @ + cot@
= cos® |-sin@) coto
1+1+1

=3
47. (2)

tan(A + B)
_ tanA + tanB
1 - tanA tanB
1+ tanx
~ 1-tanx
48. (3) Here,

cosC —cosD =y
— y = cosC - cosD
= y=-2sin

C+D) . (C-D
-sin
2 2
[+ It 1s the basic formula
of cosC - cosD]
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49. (4) Here,

sinx = 5

We know that,

sin3x = 3sinx — 4sin’x

On putting the value of sinx, we
get

BRORE)

1= 97

27-4
27

23
27

sin3x =

50. (1) Here,
sinx - cosy + cosx - siny = 1
=sinx+y =1
[-+ sin (A + B) = sinA cosB
+ COSA sinB]

T
= sin(x + y) =sin 2

i
=>X+Yy=o

2
51. (3) Here,

3 3
cosx= —Z and t< x< —6

5 2
= x lies in third quadrant, an
we know that in third quadrant
only tan and cot ar ve. ¢
Consider right ,

H

A -3 B
Using pythagoras theorem,
AC? = AB? + BC?
= 52 =(-3)%>+ BC?
16 = BC?
=BC=4
We know that,

sin2A = 2sinA - cosA
= sin2x = 2 - sinx - cosx

52.

TRIGONOMETRY
(ﬁ) 2
=2x{5 )"
%
= 25
- Here, sin@ is —ve
(4) tan 330° = tan(360° — 30°)
=—tan 30°
-+ tan (360° - 6)
=-tan6
-1
=B
. (2) We know that,

180
R_ | ——
- (%)

51[ _(180 57(

T

. (4) We know tha

1° = ( T
180

= X 120
2 \R
Here
X-y
tanb = x+y
Consider A ABC,
C
X-y
0 [
A X+y B

Using pythagoras theorem, we

get
AC? = AB? + BC?

=AC?= (x+ y)2+(x— y)2
=+ +2xy+ 2+ - 2xy
AC?=2 (¥ + 1)

AC = \/2(x2 + y2)

As 0 lies in first quadrant,
-» sin® will be +ve

of sinC + sinD]
Vanow that,

gle =

radius

21
=06=7g

(2]
/*Ké

VAR

58. (3) Here,

21 cm
A

B 37.4 cm

6 =60°
l=37.4 cm
r="7?

We know that,

T R
- (55)
180°
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59.

R
= 60° |~ _ x 60
180°

~ oo (5]

We know that,

374 x3x7

r= 22

=17 x 21

= 35.7 cm

()

cosec (-1410°) = - cosec (14109
-+ cosec (- 6) = - cosecH

= —cosec (360° x 3 + 3309

= —cosec (330°)

= —cosec (360° - 30°)

= cosec 30°

=2

T T
(2) COS(Z + X) + CO{Z —*

.+ cosC + cosD

)

C+ D)_
2

= 2cos (T

(ﬁ)-cosx
= 2cos 2
i-cosx

J2

ﬁ Ccos X

13n
61. (2) tan—12

tan n+i
(=)

tanl

[-- tan(m + 6) = tan6]

1
. (3) Here, cos6 = D) and 6, lies

in third quadrant

A -1 B

Consider AABC, Using Pythago-
ras theorem,

AC2 = AB? + BC?

22 = (-1)? + BC?

=BC?2=4-1

BC2=3

BC= 3

53]
tané +sin® =—| +- 5

-+ In third quadrant siné

is negative and tan6é sitive.
_¥3
T2
° + 45°)
(A + B) = cosA

cosB - sinA sinB]

T
777"
T T
= cos(z - 9) cos(z - ¢)
. T . L
—sm(z - e)sm(z - 4))

= cosA cosB - sinA SinB
= cos(A + B)

cosl:%—6+%—¢:|
T

cos[g—e—q)]

cosl:%—(0+¢):|

=sin (6 + ¢)

.. cos(l—e)=sine
- 2
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