Mother's Previous Year Questions Booklet - Trigonometry
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28.(A)

29.(A)
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V2 tan(60° - 8) tan (30° + 6)
sin?(45° + 9) + sin?(45° - 0)

Put 6= 0°
1
J2tan60°tan30° _ 'ﬁx'ﬁxﬁ 5
Sin*45° + sin *45° 1,1
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3sin“g—cosb—-1=0
3-3cos*)—cos8-1=0
3cos?B+cosb—2=0
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2
coth + cosec = ——= +

A
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cosec?d — sec?)

U

6
1
6 -24 2
1
5-5cos*8—4cos0 -4 =0

5co8?0+4c0s8-1=0
Hcos?0+ S5cosb—cos8 -1 =0

8—l 1
coSs 5

321 5

1

= cotd + cosech
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32.(B)

33.(D)

-4l

34.(A)
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1
tanR =
3
secP (cos R +sin P)
= cosecR(sinR—cosecP)
\/E[ 3,3 ]
. 1 (J10 10
o[ Lo
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-Jﬁ{ 3 8 J
), 1 J10 1o
\/E 1 _-10
10 3
6
-7 7
3410
sin(A + B) = sin90°

cos(A—B) = cos30°

A=60°,B=30°
55in*30° + 4tan *60°

2sin 30°cos 60"
SX=+4x3 5 12
C_ 4 _83x2_ 1
2><l><l ) 1 ) 4 )
2 2 2

1
1 - 3sin?0cos?d = 3

sin*Bcos?0 =
3IX3
: oe oe — 2
sin>6cos 33
2
sinbcosb = £
)
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35.(A)

U

&
LB L

U

37.(B)

=

1+ )
(secB + tang)? + - oose
1 — cosecH

Put6=45°

. 1+2
(\/E+1)“+m
() () ]
J2 12 +1-J2-1)
0

sec(50 - 15°%) = cosec(15 - 2q)

50— 15%+15°-20=90°

3o =90°

o =30°

c0s30° + sin60° + tan(45°)
J3 3
— + — +
2 2
J3 +1

200+ x+60°=90°

x=10°

2sin“*45° — cosec?30°

1

1
2% > -4=1-4=-3

38.[D) tan35°cot35°cot40°tan40® tand5°

=
39.(4)
=

=

=

=

40.(B)

=

tan45° =
2cos?6-4cos0-cosB+2=0
2cosb(cosh —2) - L{cosh-2)=0

1
cosb = 2{») and cosb= 2 =0 =60~

secHb(” + tand0®
2+ /3

0=
co 8

15
2(1-cos8)(1+ cosd)
2(1-sin8)(1+ sin 6)

41.{C) cos(20 + 54°) = sind
= 39+54°=90°
= g=12°

1
1 1
[+ i) ] = +
cot60° + sec30

3

Gilv

42.(A) tanl1l3tan 77°. tan 36 tan 54  tan 45

2><4[°—3><1+2}
4 2 7

43.(B)

19

44.(B) sec? x cos?0(l + sin“d)- 2tan)
1 + sin?%9 — 2tan?d
Putg=0
=1
sin 0 B
45-D) tan®e x sin%0
[ tan?d - sin?d =tan?@=sin?d |

1
= tanb = ‘\/g

1 6
24sin’0 — 15sec®® _ 24><g—15><g

6cosec?® — 7ot 6X6-7%5

4-18
36-35

HEAD OFFICE : 201, Himmat Nagar, Gopalpura Mode, Tonk Road Jaipur-302018
0141-2711689 +91-7073909991 | www.motherseducationhub.org



Mother's Previous Year Questions Booklet - Trigonometry

sec 20 + cosec?d sec?Ocosec?0 [ 1 ] .
. = 53.(C) sectu|l+———|(1-
46.(8) \/ tan?0 sin?9 \/ tan0sin’0 () seCo{ ™" Ginag ) (1~ sine)
secOcosech = sec®y X cos?nr = 1
= — 54.(C) sin®6-2sin6+1=0
tanfsind sin%6 — sinb — sin® + 1 = 0
1 = siné=1, 8=90°
= ——— = cosec’d
sin®g 1+ cosec90” _ 2 _ 9
= 1-ces90° 1
. -C +c
47.B) <nb (1-cosB)(1+ cosb) 1
4 x 2 +4 6 3
585.(4) ——— = = =
X 5in*@ = sind A V3x2-4x1 2J3-4  Va-2
(1+sin®+1-sing) _3(2+43
48.(B) 0570 = 4sech = ( . ) =-3(2+ J3)
= 2sec?d = 4sech
= sech =2 E E l
= §=60° 6D 333 7°
1 2
th + 0= 7=+ 7= =. 3 1 3-1-6
co cosec N NE J3 :>§_§_3:> : _
49.(D 60° + A 600 + A) + 54
.(D) cosec( ) — cosec| ) Secd Lo =2 - sinh 6
50.(B) sino +sinfi= cosa+cosf=1 ’ cos8 4
Put ¢ = 0° and = 90°
= sine + cosf = sin0° + cos90° =0
51.(B) tan6 + 3cotbé= 2./3
= b=60° satisfied
= cosec’60° + cos?60°
4 N 1 1© 9 36
= -t —-=-5 3
3 4 12 4xsinze+3=4xﬁ+3= 1373 75
2 -
2Xxcos?9+2 2X4+2 34.2 34
13 13
(sinB+ secB)?+ (cosB + cosech)?
58.(B) - - T3
{1+secOcosech)
= Put@=45°
1+2V (1+2Y
2(2 1 [ J +[ J 2.2
sinA(cosC—i—cosA) \/g[\/g—i_\/g] = \/5 N \/{5 =2 2 =1
= cosC(sinC—sinA) - ) 1 ) (.l+' 2 x 2) 9
\/g{\/g_\/g] 59.(C) sec31°=x
= co08?31° +cos231°-1
3 1,1
—_— 2_ o4
J5 = =
<2
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(SSC CGL (PRE) - 2019)

If A lies in the first quadrant and 6tanA = 5,

8sinA—-4dcos A |
cos A+ 2sinA

Tfe A g =quie # fiom ¥ X 6tanA = 5 &, @t
8sinA-4cosA

then the value of

cos A+ 2sin A 1 ARE
(A) 16 B)1
(C) 4 D)-2

secB—tangd 3
——— = —, then the value of
gsecO+tand 5

cosecB+cotd |
—— is:
cosect —cotB

.. sec—tano 3 . cosecO+ cotd
ittt A = %J

sec+ tan® - cosecBb —cotd

FAEY |
(A) 31+8415 (B) 33 +415
(C) 27 + J15 (D) 24 + 15

cosecB+cotd 4+ J15
cosecd—cotd  4-.f15
4+15 X4+\/ﬁ
4-J15 4-15
= 3148415

[f2sin 6+ 15 cos*8 =7, 0° < 8 <90°, then tan §
+ cosb + sech =7

afE 2sind + 15 cos?8 = 7, 0° < 6 < 90° ¥, T tanb +
cos6 + secH = AF JM F T |

=16+ 15+8J15

A) 3 4 B)3
3=
(4) 3% B)3
3
3 —
() 3% D) 4
tan 30° + tan60°
The value of is ;
cos 30
tan 307 + tan 60° ot
cos 30° A A - |
(4) J3+3 B)1+V3
8 8
© 3 D) 5

5.

In the figure, what is the value of cot 6 ?
TS ST H, cotd T AR A E ?

P
17
8
8 R
Q
15 15 17 8
(A) Y (B) 17 (€) 13 (D) 15

If 58in®*9 + 14cos8 = 13, 0° < § < 80°, then what
secB+cotO

CosecH+lane

af 5sin?0 + 14cosh = 13, 0° < 9 < 90° ¥,

is the value of

s0CB+¢ole

———————— R HMA I B ?
cosecO+tan @ am
A ¥ B il
@3 B) 55

21 32
(€) 28 (D) >

tan 30° cosecol” + tan 60%sec30° |

The value of sin® 30° + 4 cot” 45° —sec” 60°
Lan 307 cos ecb0° + Lan 60° sec 307 .
Sin? 30° + 4coU 45°—sect 600 o
® > ® >
3 3
§ 32
©) 3 D) 49

If 78in*0 — cos®0 + 2sind = 2, 0° < 8 < 90°, then

sec 20+ cot20 _
COsS0C20 4+ lan 20 15
TfE 75in?0 — cos?0 + 2sinf = 2, 0° < B < 90° ¥, d1

S0C 260+ Col26

the value of

T HT T HifeTd |
Cosec20+tan 20 =
2.3 +1
(A) 3 (B)1

(©) %(1+2\/§) (D) §(1+J§)

H
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10.

11.

12.

13.

14.

The expression 3sec?d tan®0 + tan®) — sec™ is
equal to :
=EF Jsecd tand + tan®d — sec®d T AN AR |

(A) 2 (B) 1
(C)2 (D)-1
tan® 0 _sin?
The value of —— E,] il 82 is
2+lan” O+ col” B
lan® 8—sin’6 -
3 £l T |
2+tan® §+cot’ 9 T
(A) cosec™d (B) cosec'd
(C) sin®0 (D) sec'®

If 7cos0 + 3sin?0 = 6, 0° < § < 90°, then the value

cot” 20 + sec” 20 )
tan® 26 —sin® 20

I 7cos20 + 3sin?d = 6, 0° < § < 90°, &, @t

o

cot® 20 + sec® 20
tan® 26 —sin® 260

= 9 T8 T |

52 26
27 (B) 15
The value of

28
(€) 57

49

() (D) 5=

(cos9° +sin81°)(sec9° +cosec81°)
2sin’ 63° + 1+ 2sin’ 27° e

(cos9” +sin81°)(sec9” + cosec81”)
2sin® 63° +1+ 2sin’ 27

I |

T AT AT

1
A 5

The value of / 1 511 T/ HisH |

Sec’0—tan” §— 3sec’@tan” @ +1 |
cos*0-_sin"0+2sin°0+2 -

(D) 1

1
© 5

secH+ 4cotd

If 5 sin 6 = 4, then the value of 4tanb-5cosB

is:

secO+ 4cotd

RS SN0 =4 AW o~ T T H
5 3
(A) 2 (B) 7 (€ 5 (D)1

15.

16.

17.

18.

19,

If 12 cos®0 — 25in“0 + 3cosd = 3,0° < 9 <90°, then

] cosecB+ secB

what is the value of ————
tan 6+ cot@

A% 12 cos?0 — 2sin?0 + 3cosh = 3,0° < 9 < 90° &, 4

cosech+ sech

=3
tan B + cot A TS
(A) 1+ 2-\/5 (B) 2 +-J§
2 4
4+43 1++/3
© — (D) =

What is the value of / ®IHR N E ?

cosec(78°+ 0) —sec(12°—8)— tan(67° + 0)

+cot(23% - 9) 2
tanl3°tan 37" tan 45°tan 53°tan 77°

(A) 1 (B)O

(C) 2 (D)-1

If Scosb — 12s5in8 = O, then what is the value of

1+sinB+ cost
l1-sin®+cosb
. 1+sinB+ cost

A Seost - 12sing = 0%, W 1 —

G ?
5 3 3 5
@z ®5 ©z (D
If 11sin0 — cos®0 + 4sinb — 4 =0, 0° < B < 90°,

cos 20 + cot 28 5
sec20 —tan 20

7If% 1 1sin20 - cos’0 + 4sinf -4 =0, 0° < 8 <90° %,
cos 20 + cot 28

then what is the value of

= - o3l e )
sec 20 — tan 20 Bl G
) 12+ 73 B 12+53
6 3
10+ 543 10+ 73
© =5 D) =g

The value of \/tan?60° + sin90° — 2tan45° is :

Jtan® 60° + sin90° — 2 tan45° 1 FF W1 skifad |

(€)a (D)1
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20.

21.

22,

23.

24.

25.

The value of cos0° c0s30° cos45° cosbH0® cos90°
is:

cosD’ c0s30° cosd5° cosb0® cos90° i HH i wHisr |

(A) g (B) 5

(C) 0 (D)3

If tand — cotd = cosecd, 0° < § < 90°, then what is
2tand —cos9

J§c0t8+sec9?

Tfg tand — cotd = cosecd, 0° < B < 90° ¥, I

the value of

2tan® —cos B

J3 ot +secd oF1 I T 2
2(2\/:—1) 43 -1

oy = B) —
3J3 -1 243 -1

(©) == (D) ==

Solve the following /™™ =1 o1 #i—

sin40° cosec50°

c0s507  sec40” 4c0s50° cosecd0”
()2 (B) -2

(C] -1 (D] 1

If xcosA - ysinA = 1 and xsinA + ycosA = 4, then
the value of 17x* + 17y is :

7§ xcosA — ysinA = 1 3R xsinA + ycosA = 4, &,
17x2 + 17y? &1 917 A4 |
(4) 0

(C) 49

(B) 7

(D) 289

If (2sinA + cosecA) = 2./2 , 0° < A < 90°, then the
value of 2(sin’ A + cos™A) is:

=fg (2sinA + cosecA) = 22, 0° < A < 90°, &, @
2(sin* A + cos*A) = 71 FqR |

(A) 2 (B)1
(€) 4 (D)o

sin 30°sin 60° .
The value of —tands5° is :

cos60%cos 307

sin 307 sin 607 "
—————————tan45° & H[ 4 HivH |

2-42

cos60%cos 30

26.

27.

28.

29.

30.

31.

If (cos26 — 1) (1 + tan26) + 2tan?6 = 1, 0° < 6 < 90°
then 0 is :

TfE (cos?@ — 1) (1 + tan’6) + 2tan?0 = 1,0° < 6 <90°
Ao AR e ?
(A) 60° (B) 45°

(€)90°  (D)30°

Solve the following. sin0°sin30°sind45°
sin60°sin90° = ?

s5in0D°sin30°sin45° sin60°sin90° =7
J6
(A)1 (B)O € 5 D)4

(1-secAY +(1+secA) ]
is ;

The value of 4[ 1+ sec? A

— sec I + + sec
. 1 AV +(1 A
l+sec’ A

] I JI =0y |

(A) 8 (B) 1 (€) 4 (D) 2

24 :
—— and sin{A - B)

If0 < A,B < 45°, cos(A+B) =

—Eth tan2A is :
TE en tan2A is :

a5 0 < A, B <45°, cos{A+B) = % 3R sin(A - B)
_ 19
17
213
(A ——
If A lies in third quadrant, and 20tanA = 21,
SsinA-2cosA
then the value of 4054 — %sin A is:

%, AT tan2A = I T FL

416

B)0 €)1 (D) 5=

afg A TR wgate # fem ¥ ot 20tanA = 21 %, @
5sinA-2cos A
4cosA—%sinA =1 A 10 Ao |

5 —-65

59 1

1—2sin’ fcos” 0
The value of —; ;sm CO;S -1lis:
sin” 8+ cos” 0

1-2sin*Acos® 0
sin’ 6 +cos’ B

(A)-1

(C) 2sin*0 cos?g

—1 T A= 9 FEE

(B) 1
(D)0
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32.

33.

34.

35.

37.

What is the value of sin30° + cos30° - tan45° ?

$in30° + cos30° - tan45° = 7 g
A J3-1 B V2 +1 Q) J3+1 ) 1-43
2 J2 2 2

sin A+ cosA 17
If T cosA = 12’ then the value of
1-cosA _

sin A 18

. SinA+cosA 17 l-cos A
s cos A =E%’?ﬁ sin A 1AM A
wifT |

1 )

A 3 B) 15 (€) -5 (D)1

If 3gsec*B+tanb =7, 0° < 8 90°, then the value
cosec20+ cosb |

sin 20+ cot @
afs 3secz § + tand = 7, 0° < 8 0Q0° ¥, @

cosec2d + cosb

[ ¢]

5in 20 + cot O A 6 FISTE
2+4/3 24342
& = (B) =
2+J§ 3+\/§

© = (D) =5

it cotb + tanf = 2sech, 0° < 6 < 90°, then the
value ofis :
AE cotd + tand = 2sech, 0° < 6 < 90° &, =

tan 26 — secd

cot.28+coscceamqﬁm I |
() 3;;/5 (B) 2"3;‘1
(© 2‘/151‘ L (D) ‘5“5

If Scos?0 + 1 = 3sin?0, 0° < 8 < 90°, then what is
the value of ?
afE Scos? + 1 = 3sing, 0° < § < 90° G &l I §—

2+343 2+3J3
(A) B-a— (B) B
3+243 3+243
32268 0 226

If 6tand — 53 sec@+12cotd=0,0° <8 < 90¢, then
the value of (cosect + sec) is :
7 6tand — 5.3 secB+12cot8 = 0,0° < 8 < 90°, &, AT
(cosech + secB) T TN T4 F |

38.

39.

41.

42,

13.

3443 2(3+2J§)

@ = B ———
3 2 o -

o) 325 D) 5(3++3)

Seema flies a kite on a 16 m string at an incli-
nation of 60°. What is the height (h) of the kite
above the ground ?

Hie 60° *f oM (inclination) W 16 #i. wst S 9
TG T & | WHE O R S (SR) W T 3 W
il

(A) 163 m/# (B) 83 m/Ht
(C) 4./3 m/=t (D) 63 m/#
Solve the following. / Ffafaa =i ga #L |
2s8in22° 2cot 75"

cos68° Stanl5®
8 tan 45° tan 20° tan 40° tan 50° tan 70°

5
(©)0

(A) 3 (B) 2 (D) 1

6sind—3cosH
If 5 cotb = 3, find the value of -—/———F———
7sinB+ 3cosd

. 6sinB-3cos0

=it 5 coth = 3 %, Gl =1 5 JI hifa |

7sin6+3cosf
44 20 e 21 11
21 41 (©) 44 40
The value of (cosecA + cotA + 1l){cosecA— cotA +

1) - 2cosecA is:
{cosecA + cotA + 1l){cosecA—cotA + 1) — 2cosecA

T | F1d TS |

{A) 2cosecA (B)O (C)2
3(1-2sin’ x)

The value of ———— is:
cos” X —sin” X

3(1—251'1125{) e

— I R

cos” X —sin” x

(A) 2 (B) 1 (€)3

The value of

{cosec3(’ —tan45°) cotb0® tan30° is :

R HH AT |

(A)

(D) 4cosecA

(D) 4

1 1

2-1)—x—
a) (2-1) NG (B) 3

1
© 3 D)1
The value of
cos10° cos30° cosb0° cos70° cos90° is
T JI 4 RiTer |
(A) 5 (B)3 €)1 (D)o
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Solution
1. (B) 6tanA=35 and + cosd + secd
_ 5 _sinB 5 i j 3 _ 20+9+25 >4 E %j
tanA = 0 s 6 35 3 15 15 5 5
8sinA—4dcosA 4. (D) tan30° + tan60°
COosA+2sinA cos30°
Ex>—4x06 _ 40-24 _ E_ \/— 4
 6+2x3 16 16 T NCE:
2 (A sccB—lan® 3 = V3 NER
- A secO+land 3 2 2
1—su19_j
T+5%inB 5 5. (A) P
= 5 —5sinfd =3+ 3 sind
1 .
; = = 17
= sinf 1 8
4 Q 15 R
1
— QR=15
= cosecBb =4 coth = "
= coth = /15 6. (B) 5sin? + l4cosd = 13
cosecB+ colB 44415 gc—oifeois?‘;;:;isg;és =0
cosecd—cold 4—@
14+J196—4x3x 8
1415 ¢ 5 cosf = -
4+JBX4+JE:16+15+8JE 10
1-15 4-415 s
= 314815 cosd = 10 ; cosb =2,
3. (C) 2sin8+ 15cos’6=7
2sinf + 15 - 15sin“6 =7
15sin°0 - 2sin6 -8 =0
. 2+ 4 +480 y 5
sin = ——— :
30
g 2E22 oo 23 1
sin 20 sin 33
5 4
sec04 col9 4+3 31
_ 3 cosecH+tan® > 3 29
4 3"y
3
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tan 30° cosech(® + tan 60° sec 30°

7. 3 3
sin’ 30°+ 4 cot® 45°— sec” 6(0°
1 2 8
+V3x Z42 _
I'J J__s 3_32
= 1 1 =1 3
+4-1 L.
4

8. (C) 7sin’d - cos’d + 2sinb = 2
7sin®d — 1 + sin“0 + 25in6 = 2
8sin“g + 2sinf -3 =0
. —2+4+96 2170
sinb = = :

16 16

o 21
sin g
0% <9 <90
So, sinf = 5
and 8 = 30°

sec280+ col 20
coscc2b+ lan 20
Put 6= 30°

sec 607 + cole0”
coscco0® + Llan 60

1
2+
_ i(1 + zﬁ)

9. (D) tan®® - secd+ 3sec?d tan?0
(tan?@)* - (sec?9)” — 3sec?d tan?0 (tan’0 -
secd)

(tan“*g- sec®By = [-1)* = -1
lan”B-sin“®  lan"@-sin’ @

10. (C) 2 an’9+col’® (lan+ (-(319)2

2 .
tan®@—sin’ @
sec” Bcosec’d

B tan® 9 sin® @
" sec” B.cosec’®
sin'g — sin'd cos®0
sin*d (1 - cos?0)

sin®o

- fl 7
sec” B.cosecd

. [A) 7cos’0 + 3510’0 =6
Put 9=30°
3 1

® — 4 ¥ o— =
7 4 3 4 6

—_
Ja

+
3

3-

cot” 20 + sec” 20
* tan® 20 —sin® 20

SN

13 4 52

_— W = —

39 27

(cos9” +sin81°)(sec9” + cosec81)
2sin’ 63° + 1+ 2sin? 27°

12. (B)

(cos9% +sin81°)(sec9” + cos ec81%)
3

[8in63° = cos27°]

(25in81°)(2cosec8l®} 4
— —
3 3

13. (B) sec’ 6-tan’e - 3sec’ftan’6 +1

cos' B—sin' B + 2s8in20+ 2

(sec?0 —tan?0)* + 1
(c0s? + sin?d){cos?0 —sin?9) + 2sin?0 + 2

141 2
1+2 3

14. 5 sing =4

sind =

SIES

U] o
N
‘ m

cosd =

tang =

secO+ 4cotd
4tan@-5cos8  4x

14

a3 14
77 =2
3
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15.

16.

17.

18.

(D) 12 cos?0 - 2sin*0 + 3cosb=3
12 cos?0— 2 + 2cos?0+ 3cosh =3
14 cos*9 + 3cosf-5=0

-3+ 9+ 280
cosl= ————
28
_ -3+17
cosd = 58

1
cosd = E = b=60°

cosech + secd
cot 9+ tand

Put 8 = 60°
2 ., 2+ 23
J3 J3
1 = 1+3
+J3

V3 J3
2+24/3  1+43

4 2

cosec (78" + E!') — sec(12° - E!') —tan (67" + 9)
(B) +cot(23°-8)
tanl3”tan37°tan 45°tan 53 tan 77°

cosec(78°+0)-sec[00°—(78°+8)|-tan(67 °+0)
+cot[90°—{67°+0)]

tanl3*tan37° tan 45" tan 33° tan 77"

0
he)
°; tanl3®tan 37° tan45° tan 53°tan77°
=0
(B) 5 cosb — 12sin =0
5
tanb = E
5 12
+
1+sin9+cosd _ 13 13
1-sin@+cos8d —24-2
13 13
_3
T2
(A) 11sin?%0 - cos?0 + dsind = 4
If b = 30°

x o2 iantoasg
4 4 2 7

RHS = LHS

1 1
cos 60+ cot60° §+_3

secb0” —tan 607 2-J3
7+443 12473
= ——
2V3 6
19. (€) Jtan®60° + sin90° — 2tan45°
J4-2=0
20. () cosD® cos30° cosd5® cob0° cosBO°
J3 1 1

_IXKXEXEX():O
21. (B) tanb - cotd = cosect

for 9 = 60° = tand - cotd = cosect

S()J
23]
2tanf —cos9 712
J3cotd +sech \/gx +2
J3
_43-1
)

sin 40° cosecH0”

-+ - o a0
cos50" sec 40° 4cos50° cosecdO

22, (B)

If 6, +0, =90°
=1+1-4=- sing, = cosh,
sec B =cosech,
...(i)

.. (i)

23. (D) xcosA-ysinA=1
xsinA + ycosA =4
(i + (i)
=2+ yQ =17
17(x*+ vy = 289
24. (B) 2sinA + cosecA = 2.2
Put, 9=45°
2(sin*A + cos’A) = 2 100, 1
4 4
sin 30°sin 60°
C0s60° cos 307
= tan30° tan60° - tan45°

V3

25. (A) —tan45°
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sin A+ cos A _ E

26. (B) (cos®0 - 1) (1 + tan?Q) + 2tan*B =1
cos’d + sin“6 — 1 — tan?*e + 2tano =1
1-1+tan®9=1
tan*9 =1
tang = 1
6=45"°

27. (B) sin0° s5in30° sind5° sin60° sin90°
2 osind® =0
=0

28. () 4 (1-secAY +(1+secA)

1+sec® A
4x2(1+sec’ A)
- 1+sec” A -
29, D) C A+B—% A+By= —
. (D) Cos( )—25 = tani )—24
in (A-B)= 15 tan{A - B) = E
sin (A - )—17:>an( - ]—8

30.

31.

32.

33.

tan{A + B + (A—B)} =

tar1{A + B)+tann(A - B)

1-tan(A+B)tan(A -B)

715
24 8 416
- 15 87
24 8
C anA—2
( )t - 20
21 21
stanA-2  °X5p 2 S .
4-Stana 4-°x217, 3
7 720 4
D 1-2sin” Beos® o
(D) sin® 8 +cos* O
Ifo=0
1-1=0
(A) sin30° + cos30° - tan4b®
1,66
2 2 2

(A)

]

12

cos A 12
anA+ 1= 17
t " 12
anA = i
t =17
1_12
1-cosA _ 13 1
snA 2 T3
13
34. () 3sec’0+tand =7
Put, 6=45°

1
1+ —

co§ecQH+cosﬂ _ o
sin 20+ cot &

1+1
_ V2 +1 y i 5
242 4
35. (C) coth + tanb = 2 sech
cos*8 + sin30 = 2sind
sing =1/2
b=30"
tan20-sec®  /3-23  2/3-1
cot 20+ cosech 1 - 11
+2
J3
36. (C) 5cos*g + 1 = 3sin?0
Hecos0 + 1 + 58in®*g = 3sin®0 + 5sin®d
5(1) + 1 = 8sin?d
sin*0=6/8
3
sind = £ 8 =60°
2
tanf+secd 342 3+243
cot@+cosech 1 N 2 3
NERINE)
37. (D) 6tanb - 5./3 secd + 12 coté=0
Let 6 =60
= 1
63 =53 X2+ 12 % ——
5
10431043 =0
So,0=60°
(cosect + sech)

2

=5 2T %(3“@
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38. (B Q
16
60°
O P
QO=33
2sin22° 2cot75°
39. (Q)

cos68° 5tan15°

8 tan 45" tan 20° tan 40* tan 507 tan 707

5

, 2 8_10-2-8 10-10
5 5 5 5

5
40. (C) 5 cotf =3 = Tand = —

41.

42,

13.

6s5ind - 3cosd
7sing + 3cosd

5
X =3
cosB[6Tanb — 3] 3
= cosO[7Tanf+ 3] ~ 7x2 13
3
~30-9 21
35+9 44

{cosecAt l+cotA](cosecA + 1-cotA)-2 cosecA
[[cosecA+1)*—cot®A] - 2 cosecA
[cosec?A+1+2 cosecA—cot®A] - 2 cosecA
1+1+2 cosecA -2 cosecA =2
3(1-2Sin*x) 3cos2x 3

Cos®x — Sin*x  cos2x
{cosec30°- tan45°) cot6 D’ tan30®

1 1lal
(2 - 1) X \/5 JE 3
c0s10° cos30° cos50° cos70° cos90°
=Q

E
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If4-2sin*9-5cos0=0,0° <0 <90° then the
value of sin 8 + tan 9 is ;
AZ4-2sin?0-5cosB=0,0° <9 <90° T, Asin
9 + tan 6 T A T T ?

342 343
(&) T‘F (B) Q‘F
(C) 32 (D) 23

2

i pP?-1 )
If sin 8 = ——— then cos b is equal to :
P +1
2

A sin 6 = %%ﬁﬁcosew%:

2P P
(A 7oz (B) 72—

P 2P
(© [p2 (D) &

2+tan* 0+ cot®

is equalto / T=R T ¢

secBcosech
(A) cot 6 {B) cos 6sin 6
(C) sec 6 cosec O (D) tan 0
2
Ifcos 6= pf) . then tan 9 is equal to:
(1+p*)
2p .
A cos B = 7 -7 ¥, W tan 6 TR E :
(l+p )
P’ 2p’ 1-p’ 1-p?
Dy By @5 e O

If0° <08 <90° and cos? 9 = 3 (cot? 8 — cos” ) then
1 —1

the value of [ESEC9+ Siﬂ“] is:

AR 0° < § < 90 &R cos? 6 = 3 (cot? § —cos? §) ¥, T
-1

{%sece+ sinﬂ] =hT HMH BT

(B) 2(2-3)

(D) V3 +1

(A) y3+2
() 2(v3-1)
N
sinf—2sin” 0 5o ol
2c0s°0_cosh +1,8+45° isequalto:
N
sinf—2sin” 0 50 .
2cos” 0 —cosh +1.0#4 B

(A) cosec? g
(C)cot? 9

(B) sec? 0
(D) 2tan 8|

10.

11.

12,

13.

I1% sech — tand = P, T cosech = ?

2P 1-p?
A ——= B -
(A 1_p- (B) T
P’ +1 2P
© = (D) 1 p2

The value of 8, if /3 cosB+sinf=1(0°<H<
90°), is
A% 3 cosB+sind=1(0°<0<90°, MoH A=

B
(A) 90°
(C) 60°

sinf—cosb+1
= P e

(B) 30°
(D) 07

sinf+cosf—1

{A) secOsinb (B) secbtan®

(C] secd + tanf (D) secd —tan6

The value of \fsec” 6 + cosec’® X Jtan’6-—sin” 6
is equal to;

Jsec’ 0 + cosec’@ *+tan’ 6 —sin’ 6 A AL
(A) cosecOsec?0 (B) sinBsec?

{C] sinBcos?d (D) cosecBeos?0

If 12 cot?® — 31 cosecd + 32 =0, 0° < § < 90°,
then the values of tan® will be:
A% 12 cot?6 - 31 cosechd + 32 =0,0° <9< 90° &, T
tan® % T E:

A 437 g & 57
N ® 5. =
5 4 4 4
€ 33 D) 7. 3
cos 20
If ————-=3,0° <6 <90° then the value

cot?6 —cos?d
of cot § + cosec § is:

- cos 49
o8 _cogig = 3+ 07 <8< 90° % Mot b +

cosec O % HM §:

J3 3J3
(A) 3 (B) o ©2y3 B ——
If sinG = 4 cos 9, then what is the value of sind
cos?

7 sinb = 4 cos O 7, 11 <inb cos =1 A fRa1 8 7

Wy B ©pF Dy

Btudyicenter tyaiguPs henepsae? = 2lkothi » Jhotwara » Ambabari » Udaipur * Alwar
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14.

15.

16.

17.

18.

19.

20.

2s8inx c
Let a= - and b= - and a=
l+sinx+ cosx 1+sinx
b, Thenc=7?
2sinx C
T —— SRb= —— sima=h
l+sinxXx+cosx 1+sinx

g dre=?
(A) 1 - sinx cosx
{C] l+sinx cosx

(B) l+sinx — cosx
(D) 1 + cosx — sinx

1 t2 9
The value of - is
sin@ 1+ cosecH
1 cot “6 s
sin® 1+ cosecH HIHM
(4 0 (B) 1
(€) 2 (D)-1
cosB cosH 4.0 90°. th h
= ° = < ° .
1-sind 1+sin6 o » then the

value of (tang + cosecg)is

.. cos@ cosB

1-sin® l+sin8:4’0 <8 <90 79 (tand +
cosect) &AM &:

5.2 53 43 5.2
@5 B © - D)y
If{l+ tan“g) + (1 + (tan“g) ) = k, then g =7
A (1+tan26) +(1+{tan0) ) =k, @ i = ?

{A) cosecpsecq {B) cosec g cosg
(C) sing cosp (D) sin g secg
1
o2 w3 ’D
1+sm“8 1 +cosec
(A) sin®g (B) 1
(C] cosec?g (D) 2
1
The value of ,D° < x <980°,
secx—tanx cosx
is equal to;
1 1
- , 0°< X < 90°, i | S &:
gecx —tanx cosx
(A) 2secx {B) tanx
(C) 2 cosx (D) cotx

If tan?® -3 sech + 3 = 0, 0°< 9 < 90°
T tan?0 — 3 secB + 3= 0, 0° < B < 90° &, T sind +
cot@-‘m"rqﬁi‘f:

21.

22.

23.

24,

25.

26.

cosec?d —sec’ B

If coth = /7 , then the value of

cosec’® +sec’ 9
is:
cosec®*th— sec?d

= cotd=f7 &, A coscc 8 aecg TAME
3 2 8 7
(A) 3 (B) 3 (<€) 5 (D) o

a
If sind = ﬁ , 0 <0 <90° then the value of

sech + tand is:

- . a
= e +
qfE sind N 0 < 0 < 90°, l sech + tand =

o 8
Ja*+bt+a “a*+b*+b
A ®
Nai+ bt +a Nat+ b+ b
© %% O ==

If cos?0 — 3 cosh + 2 = sin“0, 0° < § < 90°, then
the value of 2cosecd + 4cotb is:

% cos?0 — 3 cosO + 2 = sin0, 0° < § < 90°, T
2cosech + 4coth = HM F:

83 3
» B2 CRE
)23 D)4 /3

tand-—sec +1
If tand+secb-1

1
]Sece = % then k =

. [tan@—-sec9+1 1
R (tanﬂ—ksec@—l]sece: o ks
(A) 1+sind (B) 1- cosb
(C) 1 + cosb (D) 1 —sing
tan g cotd
1—00t8+1—tan8 =ltkthenk=__
tan B coth 2 Bk =
1—cot8 1—tang L+ KT Tk=___

(A) cot 6 + sec O
(C)tan 6 + sec 6

2tan30° )
1-tan230% |

(B) tan 8 cosec 8
(D) cosec 6 sec 6

1
3

=
|

€ v3 (D)

ﬁ
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27.

28.

29.

30.

31.

32.

1 1
cosec8—1+cosece+l

then the value of (cot & + cos 8) is:
1 N 1
cosect—1 cosech+1
1 (cot 6 + cos §) T AF §:

= Zsech, 0°< 9 < 90°,

= 2sech, 0°< 8 < 907,

1442 2442
e 22
C) ztE‘E D)1+ 2

The value of sin“*30°cos?45°+ 4tan?30°+ %
sin*90°+2¢cos90°is : 1

£in230° cos?453° + 4tan?30° + 3 £in?90° + 2cos00°
FHE T

15 47 23
(A) 5 B) 52 (€15 (D2

In AABC, right angled at B, AB =7 cm and (AC -
BC) = 1 cm. The value of (secC + cotA) is :
AABC ¥, B WTHEM €, AB = 7 cm 317 (AC - BC) =
1l cm ¥ 1 (secC + cotA) WAME :

19 4 3

[A)ﬁ (]g

If 3s1n0 = 2cos?0, 0° < 8 < 60°, then the value of

(tan®0 + sec*d — cosec?) is :

Ifg 3sinb = 2cos, 0° < 6 < 90° ¥, @ (tan?0 +

sec0 — cosec?d) H I 1 & ?
7

©3 M2

lanB+sing  k+1
lanB—sin® k-1

thenk =7

. tanB+sing k+1 , o

= -
e tanB-sin9 k-1 o k=
(A) cosect

(C) cosb

(B) secb
(D) sin®

2 3s5in9—4cosd | al to -
3 O B dcosn oA to:

. 2 o . Asin9—4cos0 . .
A tan 9= — &, 0 ——————— foHqh SUELEm ?
3 Asind+4cos9

ﬁ
=,
—
| =

33.

34.

35.

36.

37.

38.

39,

[f sec40 = cosec(f + 20°), then 0 is equal to :
% secdB = cosec(d + 20°) & 71 6 FoFEF Iw@ TIM ?

(A) 22° (B) 18°

(C) 14° (D) 20°

The value of sin*38° + gin?52° + sin*30° - tan345°
is equal to :

sin%38° + sin?52° + sin?30° — tan?45° = AF 55
qUE T ?

1 3 1
@, B ©57 M

When 2sin?0 = 3cosf and 0< 0 <90°, then 0 =
?

T 25in?6 = 3cosf TAMO L OL90° | 6 =7

(A) 45° (B) 30°

(C)20° (D) 60°

The value of sin*60°- c08245° + sec60® + cos240°
+ cog’50° isequal to :

sin“60°- c0s?45° + secHb0° + c0s?40° + cos?S0° =
HAE ¢

A L& B z C u D b
w> BI ©5 O
Iftang = . then —Sn97c0s8 . qualto :

AT P gt cosp O FTIATO

- 3 o . dsinb-¢ ~
mtme=—3,mwmwm?

4 45in 0+ cos0

3 2 1
A) — B) - C) - D) —
(A B) ©5 O
Ifcot = %,thensinBJrcose—tanBisequal
to:

35 - N
Eﬂ%cot9=z L1 sin 0 + cos 0 — tan © foF auEr
T ?

1 2 1 1
A) 55 B 15 € 55 DOz

The value of sec® 28° — cot? 62° + sin® 60° +
cosec? 30° is equal to:
sec? 28° — cot? 62° + sin® 60° + cosec? 30° wHH
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40.

41.

42,

43.

44,

15.

If tan 46 = cot (26 + 30°), then 0 is equal to:

TfE tan 46 = cot (20 + 30°) &, T 0 IR g ?

(A) 15° (B) 10°

(C) 20° (D) 25°

The value of cot? 62° — sec* 28° + cosec? 30° +
tan* 60° is equal to :

cot®? 62° — sec? 28° + cosec® 30° + tan? 60° FHM
TR E

(A) 8

13
If cosec 6 = 12 then sin 6 + cos 8 — tan 9 is

equal to:

13 ., . . 5
?ﬂ%cosec9=E%’,ﬂ‘fsm@+cosﬂ—tanew_€?

91 139 71 71
A zz B 55 € g5 D) 55
If sin 6 = cos (50° + 9), then 0 is equal to:
7T sin 6 = cos (50° + ) &, T O TR T
(A) 20° (B) 25°
(C) 30° (D) 35°

The value of sin® 48° + sin? 42° — sec® 30° + tan?
60° is equal to:

sin? 48° + sin® 42° - sec? 30° + tan® 60° = AN
T T ¢

5
A 3 D) 3

3 (B) 2 (€)

G| ~1

25
I[fsec B = = then tan 9 — sin 6 + cos 9 is equal

to:
25 . . -
afg sec § = 73,?ﬁtan8—sm8+cosﬂw%’:

) 81
( 175

485

B) N ( 719

175

721
(D) -5
If sin 56 = cos (S0° — 30), then sin3e + cos3e +
tan36 + cot36 is equal to:
7fE sin 50 = cos (50° — 36) 2, ™ sin36 + cos30 +
tan30 + cot30 SR T:

11+4/3 11-43
(A) QJ\F/EJ_ (B)T\éf_
12+3 12-J3
2.3 243

17.

48,

49,

50.

51.

52.

53.

4
If cost = -, then sin*) cosd + cos?0 sind is equal
2

to:

4 -
A cosh = 5 %, T sin6 cosd + cos?O sind ATATE:

J S LR ]
[)25 (]']25 [)25 []']25
sind4® )
The value of 5 1 5in*60° — cos?45° + secH0°
cas 46
is equal to ;
sin 44° . . ;
+ 8in260° — c0s?45° + sec60° W HHE TR T
cos 46°
13 11 11 7
(A) 7 (B) 7 © 15) iy

If tan 49 = cot {(40° - 26), then 6 is equal to :
i tan 40 = cot (40° — 20) &, ° 0 T F :

(&) 20° (B) 25°

(C) 35° (D) 30°

The value of 5in*20° + sin*70° — tan*45° + sec60”
is equal to ;

sin?20° + sin?70° — tan?45° + sec60° T M fFF
A T

(A)1 (B) 2

(C)2.5 (D)3

If 3sing = 4 cosd, then tan“0 + sind - cosd is
equal to ;
A 3sind = 4 cosd %, T tan26 + sind - cosh TWIE

= B2 ()= t

(4)
If cosec38 = sec (20° + 26), then 9 is equal to :
% cosec3d = sec (20° + 26) ¥ T 0 TR E ¢

(A) 30° (B) 20°

(C) 15° (D) 14°

sec?29° - cot?61° + sin“60° + cosec?30° is equal
to:

sec?29° - cot?61° + sin?60° + cosec?30° TF :
19 23 15 11

— B) — C) — D) —

A3 4 4 4
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54. If cosecd4d = sec (60° — 28), then 8 is equal to : . . . SinO+cosd .
afE cosecdd = sec (60° - 20) &, 9O T T : % 2 sin 6 =5 cos 6%, 1 sind — cosP &
(A) 18° (B) 25° 5 9 9 -
C) 15° Dy 20° - = = -
(© (D) (A 3 Bt ©F Dy
s It 135.1118. = & cosd, then sing + cosh - cotd is 60. The value of sin* 32° + sin 2 58° - sin 30° + sec*
equal to : 60°is equal to:
‘ 12sin6 = 5 cosd ¥, M sind + cosd — cotd TR sin® 372° + sin 2 58° — sin 30° + sec? 60° F {9
@ TR
O O I e iD)4.75
o g s 61. Ifcosec 20 = sec (30 - 15°), then 9 is equal to:
56. The value of sin®*42° + sin®48° + tan*60° — Iz cosec 26 = sec (30 - 157) 2/ 6 TR
cosec30°is equal to: (A) 22° (B) 20°
The value of sin“42° + sin“48° + tan?60° - (C) 25° (D) 21°
cosec30° = T TR § ;
62. I[ftan x=cot(45° + 2x), then what is value of x?
(4)5 (B)3 A ) :
(C) 4 (D) 2 e tan x = cot(45° + 2:9 &, WxFTAFE ?
57. Ifsin38 = cos (20° - 9), then 9 is equal to : (A) 5 (B) 20° (Cy15° (D) 45°
IfE sin36 = cos (20° - 6) &, 9 6 TR ¥
(A) 25 (B) 35 63. The value of / FIAFE :
(C) 28 (D) 30 A0 L e AEES
Asing - cos [ Sin A"+ Sin 95" | sin%61°+ cos61°sin 290}
58. If3sind = 2cosd, then ————— isequal to: gos 288 + IGHEE
4cosf —sind (A) 3 (B) 1
‘ Q) 2 (D) 0
e 4sinf — cosf (
A 3sind = 2cosd %’ at dcosf —sing & 64. I[f3 cos*A+7 sin* A= 4, then what is the value
of cot A, given that A is an acute angle?
5 5 TF 2 111 = =
e ®) 2 () - D) > 7 3 cos’ A+ 7 sin” A 4 % it A =3 =W G
7 8 2 11 % Al cot AT HF T 7
59. 1f2sin0=5cos, then oot Y 5 fual to: V3 -~
2 ' sin 6 =5cos 8, then —5——— isequal to: (A) 1 (B) J3 (8] - (D) Ne)
Solution
1. B) 4-2(1-cos’0)—5cose=0 in® 0+ cos* 0
4 -2+ 2c08% — 5 cosd = 0 8. © (2+ %J
2cos’8-5cosB+2=0 s ; €05
1 )
= cosd = 7 =0 =60° sin9cos9
- Na e _ 25in29(‘.052‘E!'+1—25in29(.'0529
sin60° + tanb® = —+y3 = — sin cos @
2 2 = sech cosect
2. (A) sind Pl b
. sinf = 3 oP ase
p+1 . = ———-=
4. (D) cosb 7 hyp.
. = Perpendicular = J(P'2 + 1)2 ~(2p)*
2p =P{-lorl-P
cosd = Pl 1-p2
) 2p tanb =
{Using, pylhagorus Lhcorem) 2p
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]

cos™ 9 4
cos20 =3 5 — €08 b
sin” 0

.
1=315n%e

1 =3 (cosec?d— 1)
1 =23 cot?0

1 1
2= — = — = o
= cot’6 3 = cotb 3 = b=60

W1 . -1
1 3
150::60+sinﬁU] = —><2+\/_
2 _ 2 2

)2

) 2(2—'\.@)
2+\/§: 1

'/Si.L'Lef:l—ZSm2 9] ]_ (sm i-).(:os'Zi-]]i
= SmBcosab )y

| cos 8{2c0s*0— l]

cosBeos 20

= tan’0+ 1 = sec’@

secd —tane =P

+ = —
secd + tanb P
1

p

= 2secb=p+

P+l
P

2sech =

Zp base
p +1" hyp.

cosb =

using pyvthagorus theorem
Perpendicular = P2 - 1

U it |

= sinf = pz+1
p2+1
= cosecb= —7
p -1

J3cosb +sing =1
By hit and trial
=8 =90°

9. (©

10. (B)

sinB—cosB+1 Put 0= 45°
sin®+ cosB-—1 ut

1
V2 -1 = J2+1
By option put 8 =45°

(C] will be satisfied
sec 45 + tan 45

V2 +1

\/Sec2 0+ cosec’d x /tan?0 — sin %0

1 1
J_ 3 {l—cosge}
*,sin” @) ————
cos” 0

2]
cos” B

/ 2 Z

ycosec“O.sec” B X

.
sin” 6

. o
\jsm“) 0+ cos” B
Y sin®0.cos” B

sin”’ ©

“)
cos“ 9

= 2 .4 2 2
\fcosec Bxsin” B xsec” 0 xsec™ 9
. 2 4
sin” B xsec” 9
= ginfsecd

12 (cosec?0 — 1) - 31 cosecO + 32 =10
12cosec®d — 31lcosecd + 20=0

12cosec?d — 15cosecd — 16 cosecB +20=0
3cosect (4cosech - 5) —4 (decosec —5) =0

= cosecl = 3 4
3 4 W7 4
= tand = . = = tand = =
V703 7 '3
cos” B
FS _
(C(_)s,) BJ— cos” B
sin” B
~ 1 _ sin”@
[l—sinzﬁ] cos” B
.2
sin” o

= tan?0 =23

6=60°

1 2
cotb0 + cosechHO = ﬁJrﬁ = \/5
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tand = 4
2sinBcos8 _ sin 29
S =

2tan© 4 4

= 2(1+tan39):'1+-16 =7

Putx=45"°

& 1+42  1+42 ¢

By this option B and D satisfies
fx=0°

a=0

14. (B)

C

" 1+sinx
Here option B satisfies

15. (B)

(cos ec’f— ’I)
cosecB+1

cosect — [
= cogsech - (cosecO - 1) =1

cost cost

. + =
16. (B) 1-sin® 1+sinB

CO5 0+ o850 + cos 0 — Cos95in 6

cos” B

2c050 1
cos* 9
=0=60°

= tan 60 + cosecb 0’

cos9

2 53
=B Eeg

y 1

sec” O+1+ —=k
lan” 9

sec’d+ 1+ cot?6 =%k
sec? + cosec’b =k

1 1
—t——=
cos” 8 sin" B

1 —

sin” Bcos™ 6
= Jk = cosecOsecd

k

1 sin’ &
1+sin?@ 1+sin’9

18. (B)

_ 1+sin®9
T+sin’ 9

4

19. (B)

20. (A)

24, (A)

1

Aswe know=secx—tanx= ———
secx + tan x

So secx + tan X - sec X = tanx

wtan?d =sectd -1
sec’ - 3sec0+2=10
secd=2,1
Lel, sec=2
J3 1
sinb= —;cotb= 7=
2 NEY
5 1 503
0+ - 4+ ="
sing + ¢old 5 ﬁ P
cosec”§ —sec’® 1+cot”@—1-tan” 8
cosec® B+sec’ 0 l+cot’@+1+tan”0
1
cot"§—tan"§ 7_?

| oo

2+c0t29+tan28_2+7+1

L a
.12
Sf:cE]thanB=$+i
b b
_ va'+b’ +a
b

cos*0 - 3cosB+ 2=1—cos?0
2c08°0-3cosf+1=0

1
cosb = 5> (v 0<09<90)
> 1
cosec = MY cotd = 3
8 3
2cosecd + 4ecoth=—7= = &
3 3
Put 6 + tanb = _
ut sec ant 5000 — land

1
= (sech — tanb).sech

X

1 _ (1-sin®)
k cost B
k= 1+ sind
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tan © cot8 1Y (1Y 1Y 1,
. + _ - ql L :
25. D) 1o o wne 28..(B) [2] (\E +4 A +2(1) +2(0)
lan® 1 1 1 4 1 141
= g + ; = —X—+—+—+0 = —+_—+—
1_[ 1 ] (tanB)(1—tan ) 4 2 3 2 8 3 2
tand 343241247
Lan* 9 1 24 24
- ta119—'1+(tan8—'1)ta119 A
29. (A4)
lan” 6 -1
" {ang){tano—1) v x+1
Using formula a* — b*
(_tan E!'—'])(tan2 E!'+1+tan'8) B = C
(lan8)(lan6 1) Let, BC = x
o ' Given,
=tanf +cotd + 1 AC-BC =1
=1 + k (Given) = AC = 1+x
k = tand + cotd Using pythagorus theorem in given triangle
. N 49+x2% = x*+1+2x
_ su18+c()s'8:su1 0+cos B 48 = ox
cos8  sin® cos9sinb = x =29
1 To find,
= ——— = sech cosech secC + cotA
cosBsing 54
2 lan 30° Here, cosC = o5
26. (C) [1—Lan2 30‘*} 7
. CotA = o4
[2xi} [i] 25 7 32 8 4 1
S ﬁ - \E =ixi ﬁﬁ"‘ﬁ:ﬁ:g——:l:
)7 >
3 3 30. (B) 3sind = 2cos*0
= 3sind - 2( 1 — sin?*0)=0
= /3 =3s8inB -2+ 28in?0=0
= 9=30°
1 1 Put value of § =30° in the given equation
27. (B) + = OgecH tan230° + sec?30° - cosec?30°
cosecB-1  cosccBb+1 1 4
cosecB+ 1+ cosecd—1 = §+ 3 4
SN = 2sech
cosecB-1 5 4e _7
2coscch "3 3
—— = 2sech
col” b
, al. (B tang+sin® K+1
25’8 _ 2 L oine=0 B me _sine K1
sinfxcos’ B  cos@ using C & D
= tang = 1 | =>0=45° 2tan9 _ 2K
= cotf + cosf = cot45° + cosds sin®  ox1
—'l+i \E+1_2+-\/§ Ko K= S
J2 NG 2 cos8 ect
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o)
32. (A) tand = 3 ( Given )
Dividing numerator and denominator of origi- 1 12
nal equation by cosf -
Jtano-4_ 2-4 -2 -1
3tanf+4 2+4 6 3 5
33. (C) 410 +0+ Qge : 280 . 12 Perpendicular
g = 14° sind = 757 hypotenuse
1
34, (B) sin*38° + cos?38° + i = base = |132-122 =5
. = sing + cosd — tand
=l+rg-1=7 12 5 12 60+25-156
35. (D) 2(1 - cos®) = 3 cosb 13 13 5 65
2 - 2cos*0 = 3 cosd
= 2cos8*0 + 3cos0-2=0 85-156 -71
:>COSE|=1/2 =0=60° = 65 = 65
36. (4) sin?60 - cos?45 + SecH0 + cos*40 + sin?40
43. (A) 8+50+06=90°
3 3 1 3+2+8 13 = aa°
Z—E+2+1:>Z+§+2:>7=>— 20=40
- 4 4 9=20°
3
37. (D) tang = — 44, (A)  sin*48° + sin*42° - sec”30° + tan*60°
By dividing numerator and denominator by 5
- 27 2
cosg we get = c0s?42° + gin?42° —[T] + (\/5)
4tan6-1_3-1_2 1 3
4tanf+1 3+1 4 2 4 8
=21-5+3 = 3
38. (D 0= 3 ing = 2 ’
- (D) cotd= 7 sinb = — 25, (&) sech= 2 cosh 7
] 7 25
= 24 0o T
5 .y anl Z cosf = o=
i
i sinf = o
i 4 3 4 = tanb — sinb + cosb
sinf + cosf — tanf = T+T_§
7 4 21-20 1 T 2 24,7 2 1
L 2 24 ~ 7 25 25 7 25
3 3 13 13
3
39, (D) sec?28 —tan®28 + — + 4 . 24><25—17><7:481
4 25 x 7 175
3 3 023 . .
1+4+I:>5+1= 2 46. (A) sind6 = sin (90 - 50 + 30)
40. (B) 46+ 20+ 30° = 90° = 56=90-50+38
60 =60° =20=40
6=10° =0=20°
41. (A] cot?62 - cosec’62+4+ 3 sin36+ cos30 + tan36 + cot30
=1+4+3=8 5 = 5
_ 12 N3l oz, 1 J3+3+8 11+V3
42. (D) sinb= = =5 3t P BT 20 2.3
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48. (B)

48. (A)

sing = —

5 4
cosb = —
5 5

4

Putting value of these trigonometric terms
in given equation of question.

['ST 1 16 35 36 48 84

— | Xt X o ——=—
3)75 2575 7 125 125 125

sindd 4 2 0 3
L, 1D
Ut YT
48 + 40° - 28 = 90°
28 = 50°
g=25°
sin?20 + cos’20 -1+ 2
1-1+2=2
tand = ~
anb = 3
5 4
3
16 4 3 16 1 80+9 89
—tETE= otTE e
9 5 5 9 3 45 435

38+ 20°+20=90°

56 = 70°
9= 14°

0 tant—> 20+ 2 +4 o 5+ o= 2
sec an-* — 1 = 1 1

49 + 60° - 20 = 90°
20=30°
g=15°

| w

tanb = ]

I~

57.

S58.

59.

60.

61.

62.

63.

64.

B)

(€)

(D)

(€)

(D)

(€)

12
sind + cosb — cotd

> 12 12 17 12 85-156 -71

= 4 - - = ___ -, - = -___
13 13 5 13 5 (%] 65
sin?42 + cos?42 + 3 -2
1+3-2=2
90°=36+20°-9
206=70°
6=35°
2
tanf 5

Dividing numerator and denominator by cost
We will get

27
$lan®-1 _ 4(5]" 5 1
4—tan @ 4_(3J 10 2
3
tanf= >

By dividing numerator and denominator by
cosb

ang+1_ 5+ 7

Weget  ng-1 5_, 3
2
sin?32° + c0s?32° — sin?30° + sec?60°
=1 l+4 S—E—E—475
4 = 4 4 .

90 =20+ (36-15%)
56 =105°
6=21°
90° = x+45°+2x
3x=45°
x=15°

sin® 24 + cos® 24
sin” 66 + cos® 66
1

3cos’A+ 7 - TecostA=4
dcos’A=3
NE)
2
A= 30°
= cot30° = J3

+sin” 61+ cos” 61

cosA =
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(SSC CGL (PRE) - 2018)

cot A+ tan B 5
cotB+tan A
cot A+ tan B

CORTIANY o wvel %7
cotB + tan A R

(A)tan B cot A
(C)tan Atan B

What is the simplified value of

(B) tan A cot B
(D) cot AcotB

What is the simplified value of L

1 “2

coscel + cot A J )
W2

. J 1 TXATFA HIF 71 F 7

Leosech ool A
(A) sec A+tan A (B) (1-cos A)/
(l+cosA)

(C) (1-cosec A)/(1+cosecA) (D) sin A

1
If cos? Q- sin 6 = e then what is the value of
sin 97

]- =
A cos? O- sind = Z,?ﬁsineﬁﬁrﬂ'ﬁwm?

(A)-1 (B) 1/2(C) 1

9
What is the simplified value of tan(—] + cot

B |

] G
tan (5] + cot (5] T TR WA T E 2
(A) 2 cosec ¢ (B) 2 sec g
(C) sin @ (D) cosec ¢
What is the simplified value of

(S(‘)C3 X — l'.(':'l.]:‘l.3 X)

- 2 tan*x — sec X tan x?
(secx — tan x)

(S(‘)C3 X — l'.(':'l.]:‘l.3 X)

— 2 tan?x — sec X tan X 7 I
(secx — tan x) *

e F1 % ?
(A) O (B) 2
(€)-1 (D) 1

If sin®g + cos®p — 1 = 0, then what is the value
of cos*gsing (If g # Qor n/2)?

10.

11.

12,

IfE sin®g + cos®p — 1 =0 %, 1l cos?g sing & 9F
FE (A g 20 g /2)7?
(A)-1

(€)1

(B) O
(D) 2

What is the value of Cot 45° - (1/ /3 JCosec 60°?
Cot 45° - (1/ /3 )Cosec 60° T AH F ¢ 7

(A)1/ 3 (B)1/2

€)1/ 2 (D) 1/3

If Cot 9 = 21/20, then what is the value of
Cosecg?

g Cot 9 = 21/20 &, a1 Cosecg & HH FM§ ?
(A)21/29 (B)29/21

(C) 20/29 (D) 29/20

What is the value of tan 6° tan 36° tan 84° tan
54° tan 45°?

tan 6°tan36° tan 84°tan54°tan45° o HH #N1 E ?
(A) 1/2 (B) 1/ 2

({C) 1 (D)y1/3

What is the value of 1/ /2 Cot 30° + 1/./3
Cosec 60°7

1/ J2 Cot 30° + 1/ j3 Cosec 60° FITH FNE ?
A) (383 +242)/3/2
B) (33 -2y2)/342
C) (33 +242)/42
D) (33 -2J2)/ V2

A ABC is right angled at B. If , A =60°, then
what is the value of 2 Sec Cx 1/2 Sin A?

A ABCBWRIHFEWEIAR A =60°F, T 2 Sec
Cx 1/2 Sin A o1 9 &1 11 7

(A)1/2 (B)1/3

(€1 (D) 1/42

Iftan g = 7/24, then what is the value of
Cosecg?

A tang=7/24 ¥, T coseco T AN FNE
(A)25/24 (B) 25/7

({C)24/7 (D) 24/25

(
(
(
(
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13.

14.

15.

16.

17.

18.

19.

sin2A

. . ; 5

What is the simplified value of 1+ cos oA
sin 2A A
1+ cos QA
(A)tan A (B) cot A
(C) sin A (D) cos A
secA :

. . . 5

What is the simplified value of (7@3‘( A tem A)

" secA 5 .
[cotA+tanA} I FOHE TS
(A) 1-cos®A (B) 2-sin“A
(C) secA (D) coses”A

What is the simplified value of 1+ tan A tan
(A/2)?

1+ tan A tan (A/2) 1 9T 7H FE ?

(A) sin A/2 (B) cos A

(C) sec A (D) sin A

What is the simplified value of sin? (90 - 0) -
[{sin (90 — 0) sinB}/tan 9]?

sin? (90 - 6) - [{sin(90-6) sind}/tan 9] F1 TEFT
AAFNE ?

(A) 1 (B) cosec 0

(C)o (D) cos9

cos’ B
1+sin6

What is simplified value of { - lSi"_ i } ?
+eoos 8

cos” 0 3 sin® @ - $7
1+sin8 1+cos| — endHENE !
(A) sing (B) 1-sin20
(C) 1 - sin®p (D) 1- sind

If 5 secl— 3 tan 8 =35, then what is the value of 5
tan 0 -3 sech ?

% 5 secO—3tan 6=5, T 5 tan 6 -3 secH FAF TN
T ?

(A)1 (B) 2

(C)3 (D) 4

If sec? B+ tan® 6=5/3, then what is the value of
tan 20 ?

=g sec?® + tan*9 = 5/3, Tl tan 26 % AH &1 ?

(A)2(3 B) 3 (©1y3

(D) Cannot be determined

20.

21.

22,

23.

24,

25.

A tower is broken at a point P above the ground.
The top of the tower makes an angle 60° with
the ground at Q. From another point R on the
opposite side of Q angle of elevation of point P
is 30". If QR = 180 m, then what is the total
height (in meters) of the tower?

T AR, HeF 9 3 fiorg fag P9 22 71 31 HiAR W
Tt T foig Q o Hem & W19 600 = = T ¢ | oy
Q # famfia feen & feem fag R4 fag P anr zo =610 300
2197 QR = 180 WX ¥, & AR =t Fo7 5og (WX H)
ET Rk

(A) 90 (B) 45 /3

(C) 45(\/3 +1) D) 45( /3 +2)

If 5inf + sin 50 = sin 30 and 0<f<(x/2), then what
is the value of § (in degrees)?

A% 5in + sin 56 = sin 30 and 0<B<(w/2), T 0 I HH
(fsft d) = gmm 2

(A) 30 (B) 45

(C)60 (D) 75

What is the simplified value of cosec 2A + cot
2A7

cosec2A + cot 2A T TIEFA AR FAN T ?

(A) sec A (B) sec (A/2)
(C)cot A (D) cot2 A
IfA=30° B =60°and C = 135°, then what is

the value of sin®A + cos’B + tan’C + 3 sinA cosB
tanC

a5 A=30°, B=60° a1 C = 135° &, 91 sin’A + cos’B
+ tan®C + 3 sinA cosB tanC =1 AW T & ?

(A) O (B)1

(€) 8 (D)o

What is the least value of tan® 9 + cot? 6 + sin?
0+ cos® 0 + sec® § + cosec? 97

tan? 8 + cot? O + sin® 0 + cos® 9 + sec? B + cosec?

0 T =JAqH HH G 7
(A) 1 (B) 3
(C) 5 (D) 7

What is the simplified value of (sec A + cos
Al(sec A - cos A)?

(sec A + cos A)(sec A — cos A) Tl FAIHd °F F1 8 ?
(A) 2 tan® A

(B) 2 sin* A

(C) sin* Atan?® A

(D) sin? A + tan® A
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27.

28.

29,

30.

31.

cosecA J 5

What is the simplified value of (m

" cosecA Y "
Rl T ?
[_cotA—i—tanA_] i FOAAFAE ¢
(A) 2cos®A (B) 1 - sin®A
(C) sec?A (D) secA tanA
What is the simplified value of
tanA cot A 2 "
+ -— = TR ?
l-cotA 1-tanA sin2A AT
tan A . cot A 2 .
1-cotA 1-tanA sin2A 2 e
(A) -1 (B)O
€1 (D)2
2

What is the simplified value of A A7
cot 5 + tan 5

o)
A A | MEEFT AR FNE ?
cot +tan
2 2
(A) sin A (B) cos A/2
(C) cos® A (D) 2 sin A/2
What is the simplified value of

L 2
— | ?
(secAthanA_] ’

. 1 P
[_SecA+ta_nA] T T

(A)secA+tan A

(B) sin A cos A

(C) (1-sin A)/(1+sin A)
(D) {1—cos A)/(1+cos A)

What is the simplified value of (cosec*A — cot?A)
— [cot'A + cosec?A)?

(cosec*A - cot?A) — (cot’A + cosec?A) T TEHT
N E ?
(A) O
(€)6

(B) 5
(D)9

What is the simplified value of (cos A+ sin A)(cot
A+ tan A)?

(cos A + sin A){cot A + tan A) =1 Tl °F F1 8 ?
(A) sec A + cosec A (B sin A+ cos A
(C)tan A+ cot A (D) sec A—cosec A

32,

33.

34.

35.

36.

37.

38.

39,

If2cos g =2-sin ¢, then what is the value of
cos p7?

s 2cos p =2 -sin g, 7 cos § FHE FMTIM?
{A) lLor/A3/5 (BYlor/A-1/2
(C)-1or/=-1/2 (D)-1or/mM3/5

What is the simplified value of

Jsec4 0—sec? Otan @ ®
Jsec4 0 — sec” Otan® @ 1 TREHC AT 7

(B) seco
(D) secptang

(A) cosecp
(C) coto

What is the simplified value of (sin A — cosec
Alisec A-cos A) (tan A + cot A)?

(sin A — cosec A)(sec A— cos A) (tan A + cot A) 7
TETFT T T E ?
(A) 1

(€) 0

B) -1
(D) 2

If(1/cos g)—({1l/cot )= 1/x, then what is the
value of cos §?

T (1/cos 9) - (1/cot g) = 1/n%, W cos g =AW
0 ?

(A) (m+ 1)/(r~1)
(C) 2 + 1)/n

(B) (=" + 1)/2r

(D) 2n/ (x> + 1)

What is the simplified value of cosec® A- cot® A
- 3 cosec? A cot? A?

cosec® A —cot® A- 3 cosec® A cot? A % TIART 9
FNE?

(A) -2 (B)-1
(C) o (D)1
sind°sind3°sec47°sec86°= ?
(A) 0 (B) 1

1
©) V3 D) 75

[ftan A=1/2 and tan B = 1/3, then what is the
value of tan (2A + B)?

T tan A= 1/29tan B = 1/3 @l tan (2A + B)
TR T B 2

(A) 1 (B) 3

(€) s (D)9

What is the simplified value of [[tan’8 — sin” 9)/
tan?d sin?*@]?

[(tan26 - sin®6)/tan? sine] =1 FIEF 7H =L ?
(A) -1 (B) O

(€)1 (D)2
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40.

41.

42,

43.

44,

43.

If sec (3x — 20°) = cosec (3y + 20°), then what is
the value of tan (x + y)?

T sec(3x - 20°) = cosec (3y + 20°), A tan (x + )
= HE G ?
(A) 1

1

V3

(B) V3

(€) (D) 23

I[feot A=x/(x + 1)and cot B = 1/{2x + 1), then
what is the value of cot (A + B)?

Ifcot A=x/(x+ 1) M cotB = 1/(2x + 1), T cot(A +
B)y® AR TS ?
(A) -1

(€)1

(B) 0
(D) 2

What is the simplified value of (1- sin A cos A)
(sin A + cos A)?

(1- sin A cos A)(sin A + cos A) T Tl 7F FE ?
(A) sin® A - cos® A (B) sin® A+ cos® A

(C) o (D) cos® A - sin? A

. ; . 1-sinA
What is the simplified value of ,|———— 7
1+ sinA

1-sinA 5
—— FUEFIARTFNE ?
l+sinA

(A)tan A
(C)secA+tan A

(B) sec A

(D)sec A-tan A
Il;_;_ ;

Vsin® A cos® A

What is the simplified value of

1 1 -
— +——— WMUEFTIA TG ?
\/smzA cos’ A - €

(A) sin A cos A
(C) sin 2A

(B tan A+ cotA
(D) tan A cot A

What is the value of [1/{1 -tan g )] -[1 /(1 +tan
817

[1/(1—tan ¢)] - [1/(1 +tan g )] & 9F @7 ¥ 7
(A) tan @ (B)cot2p

(C) tan 29 (D) cot @

If tang + cot § = X, then what is the value of
tan'g + cot’g ?

IfE tang +cot § =xEdltan’g + cot'g HHH &
77

(A) (x*-3)2+2
(C)x(x-4)+2

(B) (x* - 2x) + 4
(D) x3(x? = 4) + 2

417.

18.

49,

S50.

S51.

52.

S53.

If tan“g + cot?g = 2, then what is the value of
25&(‘ e COREC e ?

qﬁ tan2 e + C0t2 e - 2 %‘?ﬁ' 23(:(:8 c:(mc:c:e =1 191 =11 %— ?
(A) O (B) 1

(€)2 (D) 4

What is the value of sin (-n/3)+ cos {(-g/6)?
sin (-n/3)+ cos (-n/6) MARFNE ?

(4)0 (B) 1

(€) 2 (D)3

If 9 is acute angle and tan 6 — cot 9 = O, then
what is the value of tan® 8 + cot'"* § ?
=1 AT 1 T 2
(A)-2
€1

(B) O
(D) 2

If sin 30 sec 20 = 1, then what is the value of
[3tan? (36/2)-1]

Tl sin 30 sec 20 = 1, @1 [3tan? (58/2)-1] =1 917 741
g 2
(A)O
(€) 2

(B) 1
(D)3

What is the simplified value of {cosec A + sin
Al(cosec A — sin A)?

(cosec A + sin A){cosec A - sin A) =1 TEFd A9
FNE?

(A) cos? A+cot? A
(C)2cot? A

(B) 2 cos” A
(D) 2cos Acot A

sec B sech

What is the value of \j

\/ sect

+
secO -1
(A) cosec 0
(C) 2 sec20

secB -1 secO+1

sech

T TG WA R 2

secBb+1

(B) /2 cosec@
(D) sec d

What is the simplified value of

- -2
cos A sin A

{(1-tana)  (1-cot4)|

- -2
cos A sin A

{(1-tana)  (1-cot4)|

1 TATHd A 91 g 7

A)sin A+cos A

( (B) 1 +sin 2A
(C) 1l +cosA

(D)tan A+ cot A
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54.

55.

S57.

58.

59.

61.

What is the simplified value of [2 /(cot A-tan A)]?
[2/(cot A-tan A)] =1 TIElFa 71 FNE ?

(A) sin A cos A (B) tan 2A

(C) tan® A (D) sin? A cos? A

. . . cosecA -1
What is the simplified value of ,|——— ?
cosecA+1

cosecA—1

T TG WA R 2

(B) sec A—tan A
(D) tan A — cosec A

cosecA+1

(A) cosec A
(C) cosec ZA

What is the simplified value of ([sec’ A - tan? A)
—(tan' A+ sec* A) ?

(sec? A - tan? A) - (tan* A + sec? A) = TRElFT 71
FNE?

(A) -1 (B)-1/2

(€0 (D) 1

What is the value of [sec 8/ (sec 0 -1)] + [sec §/
(secO + 1)]?

[sec B/ (sec 8 -1)] + [sec B/(secO + 1 )] 1 AF =
%72

(A) 2 sin* B
(C) 2 cosec 8

(B) 2 (1 + tan?0)
(D) sin? 0

1
If cosec 8 = E+ X, then what is the value of

cosec O+cotB?

1 « :
qfE cosec P = &+X§,?ﬁcosec O+ cot @A FNE 7
(A) 3x (B)x
(C) 4x (D) 2x or 1/(2x)
What is the simplified value of sec® A - tan® A-
3 sec? A tan? A?
sect A - tan® A- 3 sec? A tan? A & SREIgkd AF FE ?
(4) -1 (B)O
1 (D) sec Atan A
What is the simplified value of (cosec A - sin
Al(sec A - cos A) (tan A + cot A)?
(cosec A - sin A)(sec A - cos A) (tan A + cot A) /=T

Tt " I 2
() -1 (B) 0
€1 (D) 2

What is the simplified value of (cos’ A - sin' A)?
(cos* A - sin* A) =1 TREIFG TH TN ?

(A) O (B) 2 cos® A

(C) cos 2A (D)1

62.

63.

64.

67.

68.

If coesc? 8= 625/576, then what is the value of
[(sind - cos B) /{sin 6 + cos 0]]?

7% coesc? § = 625/576, T [(sinb — cos 6) /(sin 6 +
cos 6)] T TH FAEET 2

(A) 1 (B)31/17
({C)17/31 (D) 14/25

" . " ) . E[COSSQ
What is the wvalue o 5l sing1 )

\/ sin’39+sin” 517

3 cos39 > > .
2l sing1 )~ \/Sin” 30 + sin? 51 FMATFTT /
(A)1/2 B)5/2(C)0

(D) Both 1/2 and 5/2/ /i 1/2a=15/2

If cot A = [sin B/(1-cos BJ], then what is the
value of cot 2 A?

=g cot A = [sin B/(1-cos B)], 9 cot2A %l A1 &1
7 ?

{A) cot(B/2)
(C) cot B

(B) cot 2B
(D) tan B

What is the value of Tan 45° + 4/ /3 Sec 60°=?
Tan 45° + 4/ /3 Sec 60° T AR FNE ?

(A) (V3 +8)/3 (B) (V3 +8)/3

(€) (V3-8)/ {3 (D) (J3-8)/3

ADEF isright angled at E. If D =30°, Whatis
the length (in cm) of DE, if EF = 2 /3 em?
ADEF Ewsmsme 1aft D = 30° %, @ DE % 7
(9. H) 0 Er, AR EF =2 3 9§72

{A)3 (B) 4

(€6 (D) 2

If Sin 9= 20/29, then what is the value of Cos
67?

e If Sin 6= 20/29, 9 Cos 6 %1 7 T &M ?
(A)29/21 (B)21/29

(C)21/20 (D) 20/29

What is the value of Tan 60° + cosec 60°7?

Tan 60° + Cosec 60° &l HH #47 ¢ ?

(4)5/3 B)5/a
(€) \E (D) g
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69,

70.

71.

72.

73.

74.

75.

AXYZ isright angled atY. If ©/Z = 60°, then what
is the value of (1/ ,/2) Sec X?

AXYZ, Y RETRO R 1AM £Z2 =60° %, T (17 2)
Sec X I AF TN & ?

(A)2/ 3 (B) 1/ J6

(€)1/s (D) 2/ J6

If Cosec = 17 /8, then what is the value of Cos
6

afE Cosech=17/8 %, T Cos AR T8 ?

(A) 15/8 (B)15/17
(C)8/15 (D) 17/15

What is the value of (1/ .\/E] Cot 45° + {1/ .\/5]
Cosec 60°7

(1/J2) Cot45° +(1/ /3) Cosec 60° MARFNE ?
(A) (V6 +1)/ 3 (B) V3
(C) (143 2)/ 3 (D) (3+2.2)/32

A ABC, is right angled at B. [f m<A = 60°, then
what is the value of sec C. sin A?

A ABC, B T T ¥ | A% m<A = 60°, ¥, 9l sec C.
sin AW HF F=N1E ?
(A)2/ 3

(C)2/3

(B) V3 /2
(D) 1

If Tan 8=7 /24 then what is the value of Sec 67
fg Tan 6 =7 /24, T Sec 6 F1 TF FMEM ?

(A) 24/25 (B)24/7

(C)25/7 (D) 25/24

What is the value of /2 Sec 45° - Tan 30°?
J2 Sec 45° - Tan 30° 1 A FE 7

(8) (22~ 1)/3 (B)(v3-1/43

Q) @23-1/3 (D) (3-1)/3

A ABC is right angled at B. If £ZA = 60° then
what is the value of 1/ /3 Cosec C?

AABC, BT ATHW T 138 LA=60°%, T 1/ .3
Cosec C 1 AF 1 & 7
(A)2/ 3

(€) J2/43

(B)2/3
(D) 42 /3

76.

77.

78.

79.

80.

81.

82,

83.

If Cosec 0 =25/7, then what is the value of Cot
97

7% Cosec §=25/7 %, W Cot R TA T T 7

(A) 24/25 (B)7/24

([C)7/25 (Dy24/7

What is the value of Cot 60° - sec 30°7?

Cot 60° - Sec 30° &I 4H F41 ¢ ?

(A)-1/3 (B)-1/3

(€)1/43 D)1/3

AABC isright angled at B. If , A=30°, What is
the length {in cm) of AB, if AC = 8 cm?

AABC, BTWITEW #1398 LA =30° %, T AB =t
ofarg (Wi §) 1 g, Afg AC = 8 Edidier T ?
(A)2/3 B)4./3

(C) 443 (D) 243
IfCot8=24/7, then what is the value of Secg ?

=% Cot B=24/7, T Sec OFT AR FNE ?
(A) 7/25 (B) 25/24
(€)8/25 (D) 9/25

What is the value of /2 Sec 45° + (1/./3)Tan
30°2
J2 Sec 45° + (1/ /3 )Tan 30° ®1 #H 1 & ?

(A)(1+3)/2 B)(1+32)/3
(€ 7/3 D) (3+2.2)/3.2

IfCos8=15/17, then what is the value of Cosec
a?

If Cos 9= 15/17, @ Cosec 0 A1 F1 % ?
(A)17/8 (B) 8/17

(C)8/15 (D)y17/15

What is the value of Sin 30° - /2 Cos 30°?
Sin 30° - /2 Cos 30° MARFNT ?

A (1-J6)/ V2 (B)(1-J6)/2

) 3-J6)/2 (D) (3= J6)/ 2

If Secg=13/12, then what is the value of Sin
97

A Secyg=13/12%, A Sin ¢ MIAAFNE ?

(A)5/13 (B) 12/5
(C) 12/13 (D) 5/12
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84.

85.

87.

88.

89,

90.

91.

What is the value of Sin 60° + (1/2)Cosec 45°?
Sin 60° + (1/2)Cosec 45° MAA FANE ?

(4) (V3 +2)/2 (B) (V3 + V2)/ V2
(€ (J3 +2)/ 2 (D) (V3 + 42)/2

If Cos g = 35/37, then what is the value of
Cosec p?

a5 Cos g =35/37 &, Cosec g FI AN 1§ ?
(A)37/12 (B)33/12

(C)35/12 (D) 12/35

What is the value of (1/2) Sec 30° + J2 Tan
60°?
(1/2) Sec 30° + 2 Tan 60°? M AR FNE ?

(A)(1+3.2)/ 3 (B) (V3 +2)/ 3
(€) V3 +2 (D) (V3 +2)/2

ADEF is right angled at E. If m Z D = 45°, then
what is the value of cosecF X cotD?

ADEF, E R¥q®Iv % 19 m £ D = 45° , I cosecF
X cotD FIAF T E ?

1

® 5

If Sec g =25/24, then what is the value of Sin
g7

A Sec g = 25/24 A Sin @ F AR FNE ?

(A) 24/25 (B)7/25

cy24/7 (D) 25/7

(D) V2

b | =

(B) 2 (€)

What is the value of 8in 30° + Cos 30°7?
Sin 30° + Cos 30° AR ¥ & ?

V6 +1 J3+2 1++/3 5
W5 ® 5 (© +2‘F O

AABC, isright angled at B. [fm Z A= 30°., then
Sec C =7

AABC, B W HHHITE | 3P m Z A = 30° &, 41 Sec
C=7

1
D) 7=

(€)= N2

() 5 ® 5
IfSin g = 12/13, then what is the value of Cot
97

7 sing =12/13, 4 Cot g F AR FNE ?

(A) 13/12 (B)5/13
(C)5/12 (D) 13/5

92. What is the value of Tan 45° + 1/ /3 sec 60°?
Tan 45° + 1/ /3 sec60° T AW F1 & ?

1-243) L (2 )
2 B
(3+243) (1-242)
) —° D)y ———
3 2
93. ADEFisright angledatE.If , D =30°., Whatis
the length of DE (in cm), if EF = g.,/3 cm?
ADEF, E e ¢ 19fs » D= 30° &, 9t DE % o9
(AL H) 7= E, AR EF = /3 SALE?
{A) 18 B)12./3
(C) 18 /3 (D) 12
94, IfSinp=20/29, then whatis the value of Secg?
Atz Sing = 20/29 T Secy MAAFNE ?
(A)29/21 (B)29/20
(C)21/20 (D)21/29

95. What is the value of Cot 45° + Cosec 60°?
cot45° + CosecH0°® AN FNE ?

A) (V6 +1)/ 3 (B)(1+ J3)/2
(C) 5/ 3 D) (V3 +2)/ 3

96. ALMN isright angled at M. Ifm 2 N =60°,, then
Tan L =

ALMN 3 M W HHHI0T 2 19fe m / N = 60° %, 91 Tan L

A)1/2
Q) 1/.2

[fTang=4/3, then what is the value of Sin ¢?
=fg Tang = 4/3 1 Sing = 9F 518 7

(A) 1.25 (B)0.8

(€)4/3 D)3/4

What is the value of 2 Sec 45° + Tan 30° ?
2 sec 45°+ Tan 30° & 4 F1 % 7

(A) (26 +1)/J3 (B) V3

(€) (242 +3)/ /6 D) (9+2/3)/9

AABC is right angled at B. [f m Z A = 60°, then
what is the value of Cot C?

AABC, B RE9HTZ 19l m £/ A=60° %, 91 Cot C &l

(B) 1/ 3

(
( (D)2

97.

o8.

99,

TR T B 2
(A) 2 (B)1/3
(C) V3 D)2/ 3
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100.

101.

102.

103.

104.

105.

106.

107.

108.

If Cosec p = 25/7 , then what is the value of
Cosg?

It Cosecp = 25/7, @ cosp T HH FNEM ?
(A) 25724 (B)7/24
(C)24/25 (D) 7/25

What is the value of Cot 60° — Sec 45° 7
Cot 60° - Sec 45° THAF FNE ?

(A (V2 - J3)/ V6 (B) (3 -342)/3
Q) (1-22)/2 (D)(1- 3)/2

If Cotg = 24/7, then Sing =7

=fg Cotd = 24 /791 Sin® =7

(A) 24/25 (B)8/25

({C)7/25 (D)9/25

What is the value of Cot 60° - Cos 45°7
cot 60° — cos 45° TMAA FNE ?

(A)(9-23)/9 (B) (26 -1)/ V3
(€)(1-23)/2 (D) (v2 - 3)/ V6

[fTan g =9/40,then Sec g =7
=f§ Tan g = 9/40, a Sec g =?

(A)40/41 (B)9/41
(C)41/40 (D)41/9

What is the value of Sec 30° + Tan 60°7
Sec 30° + Tan 60° = 9F 341 & 7

«/6\/%1 - -\/5\/51 D) 1+2-J§

APQR isright angled at Q. [f # R =30°, then what
is the value of Cot P?

APQR I Q MTAEME | A% £ R = 30° &, 7 Cot P
AAEE S ?

(B)

Sl

(B)

b |

(A)

(D) 2

Ea
0)]‘ =

(€)

If Secg= 5/3, then what is the value of
Cosecg?
Ifg Secg = 5/3, A Cosecp FHRFNE ?

(A) 0.8 (B) 1.25
(C)4/3 (D)3/4

Sec 45° + Tan 30° =

(A (Ve +1)/ 3 B)(1+J3)/2
(C) (V3 +2)/J3 (D) 5/ 3

109,

110.

111.

112,

113.

114.

115.

116.

ADEF is right angled at E. If m , D = 45°,, then
Cosec F=

ADEF I E M¥9HTE 19ie m ~ D = 45° &, 1l Cosec
F:

1
©vz Oz

1 1
w5 ®5

5
IfCos 0= 13" then Cosec =7

5 =
A Cos 6 = E,TﬂCosecG=?

5 12
12

13

(A) s D,

What is the value of Sin 30° - Cosec 45°?

Sin 30° - Cosec 45° %I HM 1 & 7

(A) (26 -1)/ 3 (B)(1-23)/2

© (V2 - J3)/J6 D) (1-2y2)/2

IfCos o =35/37, then what is the value of Cot

97
A% cosp =35/37, 9 Cotg T TAFNE ?

(A) 12/35 (B) 35/12
(C) 37/12 (D) 12/37
Tan 45° + Cosec 60° =7

(1+242) (W3 +2)
@A) —— (B) NG

i (3+ 2\/§)
© D

A XYZ is right angled at Y. If £Z = 60°, then
Cosec X =

A XYZ, Y WHEARIE 135 £ Z=60° %, a1 Cosec X=
1

(D) 75

(€) Nz
If Cosecg = 17/8,then Cot g =7
% Cosecp=17/8, @ cotg =?

(A) 17/8 (B) 15/8
(€)8/15 (D)17/15

What is the value of Sin 30° + 2 Cos 30°?
Sin30° + 2 Cos 30° MARA FANET ?

(A) (242 +3)/ J6 (B)(®+2/3)/9
(©)(1+23)/2 D) (26 +1)/ 3

(A) 2 (B) 1/2
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117. If Secg = 13/12, then Cot g =7?
A% Secp=13/12, T cotp =?
(A) 12/5 (B) 13/5
(C)5/13 (D) 5/12
118.
Cot 45° + 1/3 Cosec 60° %1 9F F1 & ?

(A) J3 +2

What is the value of Cot 45° + 1/3 Cosec 60°7?

119, ADEF is right angled at E. If mZF = 45°, then
what is the value of Sin F x Tan F?

ADEF, E M¥TRmE 1 9 m/ F=45°% @ Sin F x
Tan F =1 79 1 870 2

(A) 2 (B) 1/ 3
€)1/ 2 D)2/ 3
120, [fCot g = 21/20, then what is the value of Sec

g7

T Cot g = 21/20, T Sec g AR T ?
(A)29/21 (B)21/29

(C) 29/20 (D) 20/29

Solution

(B)(9+2J3)/9
©€) 3
D) (22 +3)/ J6
lanB 1+lanAlanB
1. (A lan _ lanA
) T+tan Atan B
+tan A
tan B tan B
= tan B =tanBcot A
lan A
2 B [—1 i 1
- B cosec A+ cotA = 1 cos A
+
sinA  sin A
sin® A
= (1+cosAY
(1 —cos”® A=sin® A}
1-cos® A (l—cosA)(1+ cos A)
(l+ COSA)2 i (1+cos Al
l-cos A
1+ cos A
) 1
3. (B) cos®W-sinh = 4
.'.(c:os'zE!'=1—Sir1'2 E!')
1 - sin*g-sing = l
0 0 2

-4 sin‘p-4 sinpg= -3
= 4 sin*0 -6 sind+ 2 sinb+3 =0
1

sing = 5

sin o A gin’ E+ Cos’ o
2 2)_ "2 2
€08 9 sin 9 ‘iiﬂgl"()‘i—
Lo T2 22
1 2 2
.8 9 . .8 ) sin @
SN —Ccos— 281 Cos
2 2 2 2

= 2 cosech

sec?x — lan® x
secx— tarx

We know that

—2lan” x—seex lanx
a’— b= (a— b)(a+ b* + ab)

{s00x — Lan x) (soc* x + lan® x +secxlan x)

= :
{scox—lanx)

— 2tan® X - secxtanx
= sec’x + tan“x + secxtanx - 2 tan“x

— secxXtanx
= secix—tan®x =1
6. (D)
7 D 45° L 60°=1 —Xi 1
(D) cot: —_\/Ecosec =575 T3
21 cos® 8 441
8 (D) Cotg=-—; —5 =—1t
(D) Coty =555 %e 400
1-sin’ 0 441 \ 441+l
- = cosec?p = ——
sinZe 400 = 200
29
cosecq —
20
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2. (©
10. (A)
11. (Q)
12. (B)
13. (A)
14. (A)
15. (C)

tan 6° tan 36° tan 84° tan 54° tan 45°
= tan 6° tan 36° cot 6° cot 36° tan 45°
=1x1x1=1

1 1
E cot30” + ﬁ Cosect0"

1 1 2 V32 332
= —x At——x——= 322 2

2 \/g \/E 3 :>\'I 3 32
A
D
:E; 30 f_"nC

1 1
= 2 sec Cx —s8inA = 2 sec30°x Bl sin60°

2
2 1 3
S22y T
tany = - = E
ane = 54" B

H= 72124 = J49+576 = 25

25

Cosecpy = -

B sin2A
"1+ cos2A

2sinAcos A

T 1+2cost A—1 StanA

~ ( sec A T
~ LcotA+tan A

1

cos A
= | cos’ A+sin’ A | =sin"A=1-cos®A

cosAsin A

A
=1+ tanA tan | &+

1-tan? ‘;+2tar12

2
- 1-tan” 4
2
1+ tan® %
= i SecA
1-tan®
2
{Sil’l (90 —-9)sin 9}
16. (C) sin? (90 -48) - tan 8
= cos’f - 7@8.8 sing X cos 0
sinog
= 050 — cos?0,

17.

18.

19,

(B)

(€)

=0
|:(10528 ~ sin’ 8 T

1+sing 1+ cosd

1-sin’0 1-cos®g]
= l+sind 1+cosB
= [1 —sing — 1+ cos §]?
= 1 -2 sinf cosf = 1 — sin29
Ssecb-3tan0=25
Stan -3 secf="7?
= (5 sec 9)°= (5 + 3 tanb)?
> 25(l+tan*9)=25+9 tan*9 +30tan §
=25+ 25tan* B =25+9tan*9+30tan O
= 16 tan®0 = 30 tanb

= tanb = 3 = sech = 3
AT 5 15 3x17 75-51 24 3
o = = = — =
Q. 8 8 8 8
) 5
sec’d + tan“ 6 = 3
3sech+3tan®d = 5

(.. sec? = 1+ tan’6)

3 (1 + tan? §) + 3 tan?9 = 5

t '29— l

av = o3
tanh - —=

arng = \/5

6 = 30°

tan 20 = ?

tan 60° = /3

E
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= 180

453

+
o=
1

=
1l

= sin 60°

PO
453 _ 3

= =— =PQ =90

PG 2
= (PS+PQ) = (45,3 +90) =45(/3+2)

22. (C) cosec2A + cot2A

1 JrCOSQA ~ 1+2cos®A—1

sin2A  sin2A  2sinAcosA

1+2cos’A-1  2cos’A
DsinAcosA  2sinAcosA

A=30°,B=60°,C=135°
S$in“A + cos’B + tan®C + 3sinA cosB tanC

) 1 1
sinA = 5 cosB = E
tanC = tan (90 + 45°) = —cot45=-1
ATQ.

= cotA

23. (A)

1 1 1 1 1 3
= 8+8 l+3x2x2x1 = Z_1+Z =D
min. value of
tan3@ + cot?*d + sin®*0 + cos®o +
sec?d + cosec?)

sin%0 + cos®0 + sec?) + tan0 +

cot?0 + cosec?)
1 + {1+ 2tan?d + tan?0) (1 + cot®8 + cot?0)
1+1+2tan*0+ 1 + 2 cot?0
. minimum value of tan“ + cot?6 = 2 ,/gh
1+ 1+1+ 2 (tan?6 + cot?6)
=3+2x2=7
{secA + cosAJ (secA — cosi)
= sec’A - cos®A
=1 + tan“A - (1 - sin“A)
=1+tan A -1+ sinA
= tanA + sinA

24. (D)

25. (D)

26. (B ( cosecA ]2
- B cot A +tanA

[.SirllAJ [siiA]

= cosA+ sinA | = | cos?A+sin®A
| sinA  cosA sinA cosA
cos A

- 2
= | —— 7 -3 .| =cosfA=1-sin?A
| cos® A+ sin? A}

cot A B 2
l-tanA sin2A

tan A
1-cotA

27. (C)

cosA
sinA 2
sinA  sin2A
cos A

sin A

cos A

= 1_ C?SA 1_
sinA

cos® A 2

—+— - T
Cos A{sinA —cosA) sInACos A —sinA)  sin2A

sin’ A

sin® A cos® A 2
cos A (sin A—cos A} sinA (sin A—cos A} =sin2A

sin” A —cos” A 2
sinAcosA(sinA -cosA) sin2A

[sillA—cus A) {_siu'-' A+cos” A+sind cos A_} =

fsil A —cos A)sinAcoss dsinfcos &

l+sinAcosA 1

sin Acos A sin Acos A

sin Acos A _

sinAcosA

2
28. (A)
Ccos

A ® Simplified form
+ tan
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29. (C) [

30.

31.

32.

33.

34.

E

(A)

(A)

B)

1

2
m] 1 Simplified form

1-sin® A

3

cos” A
(1+sinAY = (1+sinA)

(1-sinA)(1+ sinA)
T (L+sinA)’
(cosec'A — cot®A) — (cot’A - cosec?A)
= cosec'A — cot*A - cot'A — cosec®A
= (cosec*A - cot*A) — (cot”A + cosec?A)
= {cosec?A - cot?A) (cosec?A + cot?A) — (cot?A
+ cosec?A)
= (cosec?A - cot?A) — (cot*A + cosec?A] =0
(cosAt+sinA] (cotA + tanA)

sin A

cos A

_1-sinA
l+sinA

cos A

= (cosA+ sinA) [SinA

cos® A+sin” A
sinAcosA

= (cosA+ sinA) [

cos A + sinA
———— = secAt cosecA

sin Acos A
2cos8 = 2 -sinb
sin® = 2 -2cosb
sin“d = 4 + 4cos?0— 8cosd
1-cos*0 = 4+ 4cos*0— 8cosd

Scos’6 - 8cosb+3= 0
Scos’0 - Scos-3cost +3=0
5cosh (cosf - 1) -3 (cosb-1)=0

Jsec' 0 —sec?@tan” 0

\Ksec2 8 (Sec'“’ 8 —tan” B)

= Jsec o

= secd
(sinA —cosecA) (secA-cosA) (tanA + cotd)

sinA—-1%1-cos? Al sin’A+cos® A
- sin A cos A sin Acos A

cos’ A sin® A y 1
sin A cos A sinAcosA
sin® Acos® A -

sin® Acos® A

35. (D)
36. (D)
37. (B
38. (B)
39. (C)
40. (C)

1 1 1  1-sing 1
cosf cotd =« cosfl =«
(1+sing){1-sing) 1
- (1+sin6)cos€ oz
_ cos@ _l
 1+sinf 7«
mcosd = 1+ sing
neosd—1 = sing
T cos?0 — 2ncosB+1 = l-cos®d
mcosd —2n = —cosb
(m+ 1) cosh = 2rx
27
cos@ = ———
n +1

cosec®A — cot®A — 3cosec?A cot?A

{cosec?A)® - (cot?A)® — 3cosec?A cot?A

= (cosec’A — cot?A) (cosec*A + cot’A +
cosec’A cot?A) — Scosec’A cot?A

= cosec*A + cot*A — 2cosec?A cot?A

= (cosec?A — cot?A)?

=(1)¢=1

sind® sin43° sec47° sec86°

= sind® cos47° secd7° cosec86° =1

1
tanA = 7 tanB= -
2 3
1
oy 2tanA 2%, 4
AT tan*A T 13
a

tan 2A + tan B

Now tan (2A+B) = 17,54 tanB

4 1 5
3+3 3
tan(2A+B) = — 4 1-5 -3
1o—x= =
3 3 9
tanQG—sinze_ 1 1
tan“8.sin* 8  sin®6 tan®@
_ 1 _cosQH _ 1—cos®0 _ sin? @ _
sin“® sin*g¢  sin“®  sin“6

sec{3x - 20°) = cosec (3y + 207
=3x-20+3y+20 = 90°
= 3ix+ty) = 90°
= xt+ty = 30°
1
= tan (30°) = —
s
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41.

42,

43.

44,

15.

47.

(A)

(D)

(€)

(D)

(D)

X 1
cotA = (XTI) cotB = m
cot(A+B) =
= 1
_cotAcotB-1  (x+1) (2x+1)
cot A+ cotB X 1
+
(x+1) (2x+1)
_ x—(x+1){2x+1) _ x-2x"-3x-1
Cox(2x+ )+ (x+1)  2x?+x+x+l
—(2x2+2x+1)
- (2x2+2x+1J =-1
(1 — sinA cosA) (sinA + cosA)

Here we can write

1 = sin*A + cos?A

= (sin“A + cos?A - sinAcosi). (sinAt+cosA)
= (sinA)” + (cosA)’

= gin"A + cos’A

1- SlnA \/1 SlnA —SinA)
1+ sin 1-sin® A

1-sinA
= — = gecA - tanA
cos A
\/ 1L cos’ A +sin” A
sin“ A cos’A sin? Acos® A
_ 1 B sin® A+ cos” A
sin A.cos A sin Acos A
= tanA + cotA
1 1 _ l+tan8-1+tand
l-tan® 1+tan@ 1-tan*@
Ztan g 20
" 1_tane ©%
tanb + cotd = x
tan'® + cot’@ = ?
=tan’t + cot?d +2 = xX?

= tan®*@+cot*d = x? -2
Squaring again

=tan*t + cot*d + 2 =
= tan'®+cot'd = x'

tan’e + cot®g = 2
than
25(:(:(] comoe] = ?
Condition when
g = 45°
2\-'5.\."5 _ 22 =4

48. (A) sin[—%)w:os[—g)

LT r
= —gin— + cos—

49,

52.

3 6
= —-sinH0 + cos30
2 2
If tang —cotg = 0O
p is acute
than o = 45°

tan“* g+ cot™™g = 2

sin 3p. sec2g = 1
sin3g = cos2p
(38 +20) = 90°
p = 18°
]
3 tan® (59]— 1
= 3tan?45-1
=2
(cosecA + sind) (cosecA - sind)

(_

=

51N

+s5in A ! —sin A
A JisinA

(1+sin® A)cos® A

T+sin®AY 1—sin® A _
SinA oosinA

secO(secB+1)+scc8(sech-1)

{sech—1}sech+1)

{sec? B+secB)+(sec 6—sccB)

J
J
J

sec” B—1

sec?g —tan®g = 1

2

sin® 0

sin® A

cos” A
+cos’ A = cot?A + cos?A
sin* A
5000 s0006
sect—1 sec8+'l

= J2scc’Beol’ B

J2 cosecp
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COos A

SinA T

53. (B) [(1—I,anA)+(1—(‘-0t A)

54.

53.

S57.

cosA N sinA
= (l_sjnAJ (,I_CUSAJ
L cos A sin A
cos” A

_ i B sin’ A T
LLcosA —sin A oS A —sin A

cost A —sin? A Y
cosA—sinA

_ (cos A —sin A){cos A +sinA) Y
cos A —sin A

(cosA+sinA)-
= cos’A + sin?A + 2sinAcosA
= 1+ sin2A
7] 2
cotA—tan A COSA 3 sinA
sinA  cosA
2sin Acos A sin2A

cos?A—sin®A cos2A = tan2A

cosecA -1 (cosecA-1)
AL GAS
cosecA+1 +J(cosecA—1)

(COS ecA — 1) _ cos ecA—1
JeosecA -1 cotA
_1-sinA
CosS A
= secA — tanA

(sec'A — tan?A) — (tan’A + Sec?A)
= [sec*A — tan*A) - (sec’A + tan“A)
= (sec?A - tan®A) (sec?A + tan’A) —
(sec?A + tan?A)
sec’A—-tan‘A=1
sec’A + tan’*A - (sec?A + tan’A)

=0
sect sec
sec—1 secf+1

sec” 0+ secd + sec” 0 —sect

sec 91

2sec’ 8
- (Sec2 e - 1)

2 cosec’d

58.

59.

60.

61.

62.

63.

(D)

: B = —+ -
cosecH 4x X (1)
cosecB +coth = ?
Let cosecO +cotd = y
1
cosecH —coth = —
Y
2 6 = +
cosec Yy ¥
¥y 1
- - + -
cosecH 2 2y - (2)
(1) =1(2)
i = X + L =y l =2x+ i
4x 2 2y ¥ 2x

vy = onrg

= cosect + cotb = 2x or o

sec’A — tanA - 3seciAtan’A =7
(secA)’ — (tanA)*- 3 secA tan’A
(sec?A — tan’A)
sec?A —tan’A = 1
= (sec?A - tanAy =1
(cosecA — sinA) (secA - cosA) (tanA + cotA)

cos” A sin® A 1

sinA cosA sinA.cosA
cos'A — sin'A
= (cos*A - sin?A) (cos®A + sin?A)
= cosA - sin®A = cos2A

2 = 625 8—§
cosec 576 cosecd =7
int = - 6= e
sinb = 5= cosb = S
) 24 -7
SinB—cosB}_ 25
= | sinf + cos@ 2447 | = 31
25
S| 0899 | sin® 39 + sirr’ 51
2| sindl
sind1 = sin (90 - 39) = cos39
3
.
- {(+1)
2 2
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2sinB/2cosB /2
64. () cotA = 2sin’ B/ 2
cosB /2
sinB /2
cotA = cotB/2
A = B/2
= 2A =B
cot2A = cotB
4} i @
65. (A) tandd>® + N sect0
LA (V3 +38)
= + =.2= ——
3 V3
66,
If EF = 2./3
DE = 243./3 =6
67. (B i &
. (B) sing = 29
20Y _ f29?-—20® _ 21
= ]_— —_— = — — ]
& [29} 29 29
68. (B) tan60® + cosect0®
2 5
_ B2 5
NERN
69. (D) X

70. B B—E ind =— B—E
. (B) cosecO= g Sint=,7 cosd = 1=

o454 e
71. (D) e 73 cosecbd

L2
:>—2 3

1

A+
J2

|

_3+2V2

EE

-
&

] 30
B C
sec C. sinA

w‘ﬁ
|

]

sec.30 . sinb0° = TX
o

73. (D) tanb= —

24

24
25

sech = o4

74. (C) /2 sec45° —tan30°

1 1
BRCRCRNC I R o

A
75. (A)

60°

—‘ 0°
B [
cosec C =cosec30° =2

1
—.cosecC =

V3 N
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76,

77.

78.

79.

80.

81.

D)
7 25
0
24
H_E t@-ﬁ
cosec 7 co 7
Bl cot60° — 50c30° = = ——= = =
(B) cot6D° - sec30° = =5 %
(©) A
B [
8_,
2
AB= 4.3 cm
B) Cotb= —
(B) Cot -
7 25
B
se P>
ec®= g
1 -
\/ESGC 45 + _tanso
(C) i
1 1
= \/EX\/E+_X_
NERRNEY
= 2+l_1
- -
A g= 15. B—E
(A) cos8= 17 cosec 8=

82. (B) sin 30° - /2 cos30°

13
83. (A) sechb= =

1 J3 1-6
- 12

2

12
A
13
5
0
B 12 C
e S
sk = -
13

84. (D) sinb0° + cosecdS®

B2 (B
2

2 2

85. (A)

86. (A)

1
5 sec30 + J2 tan60

L 2 poxB-Li
27 /3 .

&

H F
= cosecF = cotD

= cosec45 x cotd5= 2 x1=./2
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88. (B -
. (B sec = 4
A
25
7
B 24 C
ino = ——
sinf = o5
89. () sin30 + cos30
151
2 2 2
20. () N
30
4
60
-
B C

secC = sechHb0 = 2

) 12
91. (C) sinb= —

13
A
12 N
8
B 5 C
o 5
ot = 12

2
=1+ =
A
\/§+2 _ 3+2\/§
J3 3

93. (8) 5
300
1
6l
E N F
tan60 = —=
ancy = g
DE = J3x643 =18
‘ 20
94. (A) sinf = 59

95.

5
4
] U
B 3 C
. 4
= sind = 5 =0.8
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98. (A) 2 sec 45° + tan 30° 24
102.(C) cotd= —
2.\/§+i _ 26 +1 (€} co 7
= V3 J3 A
99. () ¢
~ 25
~ 7
.
\ 0
\\ _l
~ B 21 C
.
. . e 7
60™ sin = —
1 1 J2 -
ZA=60%; ZB=90°; ZC=30° 103.(D) cotb0° —cosd5 = 7=~ = =
AT V3 2 6
T.Q.
— A
cotC = cot30° = 3 104.(C)
25
100.(C) cosecg = = 41
9
H 25
P 7 0
By pythagoras theoram B 40 C
B2 = (25)2- 72 g M
= 625-49 SeCY = 4o
B =24
105. (A) Sec30 60 & J3 2
B 24 : €30° + tan60° = ——= + /3 = —=
cosf = —= — (A) Sec an J3 3 J3
H 25
1 106.(C) P
25
cosecf = —
8 7
, 7
sime = % 900
Q R
cos‘g=1-sin“gcos’y = 1- 49
625 <R = 30°
. _ 576 24 So <P =60
cosT0= 605 €088 75 107. (B)
101. (B) cot60° - secdd® 5
1 4
L 5
J3
5_ 5 3
3 5 1 o)
v Secg = = Cospg = 8=§
) secC
(-3 5
3 cosecqy = i 1.25
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108. (A)

109.(C)

110. (D)

111.(D)

112. (B)

113.(D)

114. (A)

115. (B)

+L _ Je+1
2B TR
D
E F
/F=45°Cosec F = /o
5 Basce
cos f = —= ———
13 hypolenuse
Perpendicular =  fq3* _5* =12
Cosecy < B
osecp = o |
1 1-242
sin30 - cosecds = 57 V2 = %
oo 35
cos 37
A
a7
12
8
B 33 C
| &
cotd = 12

tan 45° + cosec 60°

C a2 2 (34243
NEERAING 3
X
30°
60°
Y Z

Cﬁsecx = cosec3D® =12

B C

_ 17 .. _ 8
cosec § = g = 51 g = 17
15
cote=?
116.(C) Sin30° + 2 cos30°
1 31 1+243
E+2X? :)5+_\/§= 5
117. (A 6 = 3
. (A) sec® = 15
A
13
5
= 0
B 12 C
9 = 22
co 5
1 1.2 3J3+2) 3 (9+2J3)
BT/ T BT g
A 1,1
119.(C F x F=—F7= ==
(C) sin an 2 N
120. (A) .
N 29
20 \\
21
oo 2L
cotB = 20
_ 28
sech = 51
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CDS II (2021)

TRIGONOMETRY

(Previous Year Questions)

What is the minimum value of cos®d + sec®*d
where 0° < 6 < 90°7?

COS0 + sec? I =[HaH TH 1 E, el 0° < 9 < 90° F ?
(A) O (B) 1

(C) 2 (D) None of the above

If 14sin®6 + 10cos28=11

where 0° < § < 90°, then what is the value of
tang + cotd?

fg 14sin?0 + 10cos20= 118, 51 0° < 0 < 90° ¥,
tan® + cotd = °H =1 % ?

4 2
A B 75
(C) J3 (D) 243

. sin®*0+ cos 0 5in*0 — cos 0
What is 5in 0+ cos B 5in 0 - cos 9 equal to
sir-l"*ﬂ +cos?9 Sit-l *0 - cos?0 — £
sind + cosB sind — cos9

RY (B) 1
(€) 2 (D) 4

What is the maximum value of 1 + 2sin?9cos?d
- sin’0 — cos’0

where 0° < 6 < 90°?

1 + 2sin20cos?0 — sin'd — cos'0 1 SATERTH HF @
%, S@0°<0<90°%?

(A) 1 (B) 2

(€) 3 (D)4

cos“0—3cosb+2
If =

1
5in 20

Where 0° < § < 90° then what is sin*@ + cosd
equal to:

.. C0s%0—-3cos0+2

=1% R 0°<0<90°¥Hd

sirn 29
sin%0 + cosd FHah avEt g 7
5 3
(A) 7 B) 5
C Z D)2
© = D)2

6.

10.

11.

Consider the following :

frefertaa ™ fa=m =ifen-

1. sin'g - sin“d = cos'd — cos?0

2. sin'0 + cos’® = 1 + 2sin“Bcos?0
3. tan'® + tan®*g = sec'd — sec?)
Which of the above are indentities:
SR 8 - T -

(A) 1 &2 only (B) 2 & 3 only
(C) 1 and 3 only (DY1,2&3

What is the value ofsin24°sin66° - cos24°cos
66° +tan24°tant6° - cot24°cotb6°?
sin24°sin66° — cos24°cos 66° + tan24°tanbt6° —

cot24°cotb6° = HF =41 & 7
(A) O (B) 1
(€)2 (D)3

If x = psinAcosB, v = psinAsinB and z = pcosA,
then what is the value of x2 + y2 + 22

Ifg x = psinAcosB, y = psinAsinB 3R z= pcosA¥,
T x4 + y2 + 22 1 A =1 7

(A)-p* (B)O

(€) p? (D) 2p?

If x = msecA + ntanA and y = mtanA + nsecA
then x* - y* is equal to?

Ifg x = msecA + ntanA 3i v = mtanA + nsecA %,
ar x# — y* Forash FTeR ¥ 7

(A) m* - n? (B] m* + n*

(C) m® + n? -mn (D) m? - n? + mn

If for some 9 lying between 0° and 90°, tan?d -
1, then what is the value of 51120 — 2sinfcos0?

g 0° 3R 90° F siiw Feord frdi 0 fewtand = 1 8, 1
£in?0 — 28indcosO T HIFT T 8 7

(4) -1 (B) O
1 1
©) 5 (D) -5
. 2sin®g - sind
What is (Q° < 6 < 90° equal to?

cosf -2cos%9’

2sin’0 - sinb L . .
2R TR Sm., ,(0° < 0 <90°) fRkr sER & ?
cost — 2cos*0

(A) sind
(C) tan®

(B) cosd
(D) cotb
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12. If A, B and C are interior angles of a triangle

BE+C BE+C
ABC, then what is tan( 5 ]+ Sm(T] _

(2)-eol2)
cot| 5 |- cos| 5 equal to?
afg A, B 3 C us fays ABC % snidfes #ma &,

(255 ) wn %55 - o3 con[ 3]
tan > + sin > — cot 9 — Ccos >

TR AT E ?

1
(4)0 B) 35

A+B+C A+B+C
(9] Sin(TJ (D) tan[T]

13. Inatriangle ABC, right-angled atB, AB+ BC =

10(1 + ‘\/5) cm and length of the hypotenuse is

20 cm. What is the value of tanA + tanC?
% st ABC ¥, st 7% B R 99%IW 3, AB + BC =

10(1++/3) ¥eft. & o %t %1 ot & £ 1 tanA +

tanC FI AR FOE ?

Giv

(4) (B)

(D) 243

& &l-

(©)

HEIGHT & DISTANCE

14. Aladder 10 m long reaches a point 10 m below
the top of a vertical flagstaff. From foot of the
ladder, the elevation of top of the flagstatfis 60°,
What is the height of flagstaff?

TF 10 T Tt Hig1 TF T9AieR Sa9s e o oY § 10 HieX
< o g g 3 4, s 0
T 60° B | SAOTEE i ST TRt € 2

(A) 12 m

(B) 15m
(C) 16 m
(D) 20 m

15. From an aeroplane flying above a river at an

altitue of 1200 m, it is observed that the an-
gels of depression of opposite points on the two
banks of a river are 30° and 9. If the width of
the river is 3000m, then which one of the fol-
lowing is correct?

T =1t 3 S 1200 HieR it e R34 gu et fomm
H 9% <@ 5§ T 7€ % <l fe v fagei
STTHA AR 30° TR 6 F | AT et =t =eré 3000 #L E, @
fr=fafaa § 4 fA-w w7 % 2

(A) 0 < 30°

B) 30° <8< 45°

C) 45° < 6 <60°

D) 60° < § < 90°

(
(
(

Solution

1. (C) AM>GM

sec’ B+ cos’ 9
2

sec®d + cos®B6 =2

s minmum value = 2

14 sin“6 + 10cos?9 =11

14sin?6 + 10 - 10sin“6 =11

dsin’G =1

= sec’g.cos’0

1 1
il = — - = — = o
sin“e 4 = sinf 5 = 6=30
1 4
+ = =+ = —=
tant + coth N / NR

sin"B+cos’8 sin”8—cos’ @

3. [C
€ sin @ + cos B sind — cos B
7s‘_ne+cose(1—sin8msﬂ) +7sn8—cosﬂ[1+ sinboosd)
sinb+cosd sinb—cos
=2

4. (4) =

1 + 2s8in*6 cos“8 - sin’0 - cos*0
1 - {sin”0 — cos?0)*

=1-{(1 - 2cos?9)

1 - (cos?0)*

=1- cosi@z:» sinjﬂ

Max value of sin; 8in 0 <9 <90° =1

cos’ 0 —3cos+2 _ ]

sin“ @
cos’6-3cosf + 2 =1 - cos’d
2cos’6-3cos6+1=0

1
cosf = Eor[l] X (- 0°<6<90%

= B=60°

1 28_;,_ e—g_'_g—é
S COS 4" 4 P
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6. (C) 1. sin'0 - sin*0 = cos'® — cos?0
sin'® — cos'd = sin?Q - cos?0
(sin?*0 + cos?0)(sin*d — cos?0) = (sin*d — cos?)
= sin’f + cos?g =1
2. sin'0 + cos™0 = 1 + 2sin?*0 cos?0
sin' + cos’® = (sin%0 + cos?9)? + 2sin*dcos?0
= No identity
3. a sec?0 tan’0 + tan’0 = sec'd — sec?d
sec?0 + tan*) = sec’d - tan'd
sec’d + tan®) = (sec?d — tan?d)(sec?0 + tan)
sec® — tan?p = 1
(1) and (3) only
7. (A) sin24° sinb6° — cos24° cosb6°
= c0os66°8in66" — SIN66° cosb6°
=0
8. (C) x=psinA cosB
v = psinA sinB
Z = pcosA
X‘2 + y2 + 22 =
p*sin‘Acos’B + psin®Asin’B + pPcos?A
= P2gin*A{cos’B + sin*B) + pPcos?A
= p?sin*A + Picos?A
£ p'2
9. (A) x = msecA + ntanA
v = mtanA + nsecA
X2 - ¥? = m?sec?A + n*tan*A + 2mn secAtanA
- (m?*tan’A + n?sec?A + ZmntanAsecA)
= m*{sec’A — tan?A] + n? (tan’A — sec?A)
=m?* - n?
10.(D) 0 =45°
- . 1 1 1 -1
-2 ; = ——2X —/—=X—F/—= = —
sin‘e — 2ginbcos0 5 2 NG 5
11.c) B0 R
- (€) cosd - 2cos” B
sind (251'1128—1) sin6.cos” 8
~ cosd (1 - 2cos’ 9) = cosf.cos’H tan
(B+CJ+$H[B+Cq A A
—_— —— |- cot——cos—
12.(A) tan 5 2 5 5

H

A+B+C
A+B+C=180"= T=9O°
B+C

=90—é
2 2

tan 90—é)+sin[QO—éj—cn{)té—cosé
2 2 2 2

A A A A
=cot—+cos——|cot—+cos—| =
2 2 2 2

13. (4)

14.(C)

15. (B)

A
20
10
B 1043 ¢
1043 10
+ ==
tanA + tanC 10 10\/5
1 4
= \/§+— = —=
NCIENG)
tan30° = 5
anat = aB
1 1200 AB =12003
J3~ AB T AB-2078.46
= BC=922
_ OB _ 1200 110
tang = BC —922 = tanf = 1.

= b lies between 45° and 60°astan45°=1 &
tan 60°=1.73.

h
10
X
600 10 L
1%
107 - x*
10+x

tan60°=_m
(V107 —x* ) =(10+x)

\/E(Jﬁ - X)(M) =10+x

3(10-x)=10+x
30-3x=10+x
20=4x

X = 5cm
Height = 10+ 5
=15cm
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CDS I & II (2010-2021)

TRIGONOMETRY

(Previous Year Questions)

What is the least value of 3sin?6 + 4cos®6 ?

3sin20 + 4cos*0 T FMH A FNE 7 (CDS-2021-T)
(A) 5 (B) 4
(€)3 D)2
s
If sinfcosd = k, where 0 26 < 5 then which

one of the following is correct ?

hid Tl: - — s m
=If% sinfcosf =k &, e 0 <0< — 21, A FrAfafaa § &

2
T Wl © 2 [CDS-2021-])
A O<k<1 (B) 0 <k <0.5 only
(C)0.5<k=1only (D)D<k<1

If p = sin*0 + cos'0 for 0 €8 < —, then consider

T
2
the following statements :

- L - = - 5
Afcn <0< E%ﬁf?*rqp= sin?@ + cos'd T, 1 Fr=fafiaa

Al W o= ity . [CDS-2021-T)
i. p can be less than %/ P, %ﬁﬁh‘q%‘TW%I

ii. p can be more than 1./ p, 1 4 sife® g 9w ¥ |

Which of the above statements is/are
correct ?

STF HUH H § -8 T EE ?
(A) 1 Only (B) ii Only
(C) Bothiand i1 (D) Neither i nor i1

What is the ratio of the greatest to the small-

o
est value of 2 - 2 sin x - sin?x, O SXSE?

T . =
2-2s8ln x-sn*x, 0 £ X<~ &% WA °AE T T9F

2
ST W H ST 2 {CDS 2021-1)
(A)-3 (B) -2
(€) 2 (D)3

If the equation x? + ¥* -2xy sin?d = 0 contains
real solution for x and y then.

Ife FHERT x4 + ¢ -2xy sin?0 = 0 # x 3R y * fay
rataeF v €, - (CDS 2021-)
A)x=y
(C)x=2y

(B) x=-y
(D)2x =y

6.

10.

Cosider the following inequalities :
Frfarad smfame (sediad) = 9= wifan
[CDS-2021-T)

i. sinl® < cos 57°

ii. cos 60° > sinb7°

Which of the above is/are correct?

TR H W FE- v e ?

(A) i Only (B) ii Only

(C) Both i and ii (D) Neither i nor ii

If p = secd — tand and q = cosecd + cotd, then

whatisp+ q(p- 1) equal to ?
e p = sech — tand 8 q = cosecd + cotd &, T p +

alp - 1) fFF TR ® ? (CDS-2021-T)
(A) -1 (B) D
(€)1 (D) 2

If cosecH — coth = m then what is cosect equal
to?
e cosech - cotd = m ¥, A cosech FreF amaw € ?

(CDS-2021-1)
Am+ — Bym- —
(A)m+ (B)m - —
o m 2 D m 1
= e
() 2 m (D) 2 2m

Let ABC be a triangle right angled at C, then
what is tanA + tanB equal to ?

A ey ABC U gt %, forgeml C W a9=hia &, it

tanA + tanB e sE g 7 {CDS-2021-1)
a a’ b? c?

A) — B) — Cy — Dy —

(A) be ( bc © ca (D) ab

Let coso + cosf = 2 and sina + sinf = 0, where 0
< =90°, 090" Whatis the value of cos2q
-cos2f37?

A A coso + cosP = 2 3R sing + sinf = 0 &, sl
0<<90° 0<P<90° % cos2o— cos2 FAM F
77 {CDS-2021-1)

(A) O

(B) 1

(C) 2

(D) Cannot be determined due to insufficient
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11.

12,

13.

14.

15.

16.

17.

5
If sect + cosb = 5 where 0 £06<90°, then what

is the value of sin“g ?

5 . )
It secO + cosd = E,WOiHéQW%’,?ﬁsin”H-‘m"r

HAFNE ? [CDS-2021)
1 1 3

(a) 5 B, (©F M1
Whatis (1 + cotb - cosecd)(1 + tand + sec) equal
to? (CDS-2021)
(1 + cotd— cosech)(1 + tand + sect) FFTF I E ?
(A) 4 (B) 3

(€) 2 (D) 1

If6 + 8 tan® = sech and 8 — 6 tand = k sech,
then what is the value of k* ?

I 6 + 8 tand = sech 3N 8 -6 tanb = k secH T, 4

K2 ol | #1  ? {CDS-2021)
(A)11 (B) 22
(C) 77 (D) 99

. sinB-cosB+1 sinb+1
What is sinB+cos@-1  cosB equal to?
s%ne—cose+l B sind+1 P TR
sin®+cosd -1 cosd

{CDS 2020(1)

(A) O (B) 1
(C) 25inb {D) 2cosd

What is (tanx + tany) (1 - cotx.coty) + (cotx +
coty)(l —tanx.tany) equal to?
(tanx + tany) (1 - cotx.coty) + (cotx + coty){l -
tanx.tany) R IR & ? (CDS 2020(T))
{A) 0 B)1
(C) 2 (D) 4

secx— tanx

What is equal to?

sec X + tanx

secx—tanx .
— E AT E? (CDS 2020(1)
sec X+ tanx
1 1
(4) sinX + cosx (B) tan X + cot X
1 1
(C) (D)

secX +tanx cosecxX + cotx

If 6 lies in the first quadrant and cotf = 16

then what is the value of (sin9 + cos8)?

18,

19.

20.

21.

22,

. - L s 63 . .
qhe,umawmﬁm%aﬁ?cote:i‘s’,?ﬂ(sine

+cosb) FAF FTE ? {CDS 20201

69 79

(A) 1 Py () Py

(B) (D) 2

1-2sin®*0cos?0

What is the value of + 4 equal

sin® 8+ cos* @
to? fCDS 2020(1))

1-2sin®*0cos?0

— T + 4 = T R e ?
sin” B+ cos” &

(A)O
(C) 2

(B) 1
(D) 5
What is the least value of (25cosec?x + sec?x)?

(25cosecx + sec?x) l =FdH H F1 § ?
(CDS 2020(1))

Let 0 <9 <90° and 1006 =90°. If e = []°, cotn®,

then which one of the following is correct?

T R TR 0 < 6 < 90° i 1006 = 90° ¥ 1375 o =

1%, cotnd ¥, a1 Fr=fatad § 9§ wA-9 0 w21 7 2
(CDS 2020)

(A)a=1

C) =1

(B)ym=0
D)0<a<]
T

If tann66 = cot20, where 0 <60 < 5

the value of secd40?

, then what is

& . -
A tan6 o = cot20, el O < 60 < 5 %, 0 secd 0 FHAM

FME? (CDS 2020(I)
2 4

(A) V2 B)2 (€) 73 (D) 3
What is —2° L al to?

IS 1 sing | cotg CUALTO:

cosh 1 o
. A s o B ?
1+ sing cot 9
(CDS 2020(1))

(A) cosect (B) secd

(C) secd + cosecH (D) cosect — cotd
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23.

24.

25.

27.

28.

A wheel makes 360 revolutions in one minute.
What is the number of radians it turns in one
second?

T vien T AT § 360 = oFTeT €, 1 7% TF 5ve

W A e e & 2

(A) 4 (B) 6%

(C) 12n (D) 16w

What is the value of sin%6° + sin?12° + gin*18°
t o + sin284° + sin®*90°?

siN%6° + sin?12° + sin%18° + ... + 5in284° +
sinZ90° T HH FaIs |

(A) 1 (B) 2

(€ 4 (D)8

If cosec 8§ — sind = m and sec — cos8 = n, then
3 2 4 4

what is m®n® + m*n® equalto?

=If% cosec O — sind = m &Y sech — cosd = n & &

12 2 A

mén® + mén® s are ¥ 2 (CDS 2020(11))
(A)O (B) 1
(C) mn (D) m“*n*

If cosf + sech = k then what is the value of sin®6
—tan?*6 ?
qfE cos0 + secd = k 1l sin%Q — tan?0 =1 |9F G

g7 {CDS 2020(1I)
(A) 4k (B) 4 - Lk
(C) k2— 4 (D) K2 + 2

ABC is a triangle inscribed in a semicircle of
diameter AB. What is cos (A + B) + sin (A + B)
equalto ?

ABC =TH AB % s19a H & 0% A E cos (A+B)+
sin (A + B) F @ § ? (CDS 2020{1)

1
(€) 5

Consider the following statement:

Freterfem e W faEr =

1
mo (B (D) 1

. ; 1. .
i. sinfd=x+ —is possible for some real value
X

of x.

1 NP
sinf = x + ;,X%Waﬁﬁﬁﬁwﬁﬁmﬂm%l

.. 1. .
il. cosb=x+ —is possible for some real value
X

of x.

cosf = x+ i , X % T Al qed & foy gua € |

29.

30.

31.

32,

What of the above statement is/are correct?
TYL F2 FE 7 {CDS 2020(I1)
(A) i Only (B) ii Only
(C) Bothiandii (D) Neither i nor ii
What is the magnitude (in radian) of the inte-
rior angle of a regular pentagon ?
Tt T o ST w5 9 (e H) wE 2
(CDS 2020(1)

i ]

STC 4

2
@w: ®F ©% DT

The difference between two angles is 15° and

o5r
the sum of the angle in radian is 10

2
ger angle is k times the smaller angle. What is
k equal to ?

T AT o s T 3 15° ¥ S e § o s a9
Sr

12-

. The hig-

g R B A H KA E Al k e e € 7

{CDS 2020{1)

6 7

4 3
@5 B ©s O

Cosider the following statements :

Trtafas et R fBeR =

i. The equation 2 sin®6 — cost + 4 = 0 is pos-
sible for all 8.
THEW 2 sin®0 — cosd + 4 = 0 T 6 F 7 wea
¥

ii. tan + cotd cannot be less than 2, where 0 <

L
g< bR
tand + cott, 2 9 F T A TEM THO < b <
Which of the ahove statements is/are cor-
rect?
TRF F2F H R E-M TR S (CDS 2020(11))
(A) i Only (B) ii Only

(C) Bothiand ii
A road curve is to be laid out on a circle. What
radius should be used if the track is to change
direction by 42° in distance of 44 m ?(Assume
w=22/7)

T Hhel W U U 9 faomar w1 € | aPR 3% =i 44
Hiet i gl H 42° | fewn s=er & ferg fa e =
T T S AE ? (AW = 22/7) (oS 2020(1)

(D) Neither i nor ii

(C) 75 m (D) 80 m
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33.

34.

35.

37.

38.

39.

What is the maximum value of 3sind— 4 ?

3sing — 4 # AR qEA FNE 7 (cDS 202041)
(A) -4 (B) -1
(€) 0 (D)1

If sind + cosf = \/5 then what is sin"0 + cos9 +

6sin“*gcos*d equal to ?

s sing + cosB = 2 & A1 sin®0 + cos’9 +
6sin?0cos?0 TFaE armT € 2 (CDS 2020(11)

1 3 7
ag B (©1 (D) 3
What is the least value of 9 sin“g + 16cos?0 ?

9 sin?0 + 16cos*0 =JTaH 9 31 BF1 | cDs 202001)
(A) 0 (B)9

(C) 16 (D) 25

I[fcos 47° + sin 47° =k then what is the value of
cos?47° —sin?247° ?

A cos 47° + sin 47° =k ® & cos247° - sin247°
AL ? (CDS 2020{I)

(A) k2 -k (B) ~ky2 - k?
(€) kvl-k° (D) —k+1-K*

If cosecd — sinf = p* and secb — cosb = @* then

what is the value of tan9 ?

If% cosech - sinf = p* 3R sec - cosh = q & tand

FI A FNE ? (CDS 2020(1)
P q s

A 4 B3 (€) pa (D) p*q

I[fO< o, P <£90° such that cos (o — ) = 1 then

what is sing — sinf} + cosg — cosfp} equal to ?

IR 0< o0, F<90° T E T cos (e - B) = 1 3 T sino

-~ sinf + cosa — cosp fFEF a1 ¥ 7 cps 2020a1)

(A) -1 (B)O

(€)1 (D)2

Cosider the following statements :

fr=Tferfiae =perr o fomm =i
i. The value of cos 61° + sin 29° cannot ex-
ceed 1.
cos 61° + sin 29° %1 °9F 1 ¥ 31f4ek T81 81 Fhan |
ii. The value of tan 23° — cot 67° is less than
Q.
23° —cot67° HMHAA0AFTHE |

41.

42,

13.

Which of the above statements is/are correct?
IUER F2FE § A T g E ) (CDS 2020(1))
(A) i Only (B) it Only

(C) Bothiand ii (D) Neither i nor ii
Iftanx= 1, 0 < x < 90°, then what is the value

of 2 sinxcosx?
Az tanx =1, 0 < x < 90° &, 1 2 sin X cos X T HH

FNE? [CDS 2019-]
1 J3

(A) 5 (B) 1 (€) 5 (D) 3
What is the value of sin 46° cos 44° + cos 46°
sin 44° 7 [CDS 2019-T]
sin 46° cos 44° + cos 46° sin 44° FHA FE ?
(A) sin 2° (B) 0

(€)1 (D) 2

Suppose 0 < § < 90°, then for every 9, 4 sin® 9 +
1 is greater than or equal to ?

AT 0 <0< 00° %, w0 F i 4 sin% 0 + 1

ot ot St R § 2 [CDS 2019-1]
(A) 2 (B) 4 sind
(C) 4 cosh (D) 4 tan6

What is the value of tan 1° tan 2°tan 3° .......

tan 89" ? [CDS 2019-T)
tan 1° tan 2°tan 3° ....... tan 89° = HF =1 E 7
(A) O (B) 1

(€2 (D) o

b
If 3 tan® = cotd where 0 < B < Ethen what is

the value of 8 ? [CDS 2019-1]

- i n he I
AE 3 tand = cotd T O < 0 < Eg,ﬁemnﬁ‘ﬂ%?

s s b b1
we @y ©3 M5
What is the value of sin*25° + sin® 65°?
sin?25° + sin? 65° %1 91 F1 § ? [CDS 2019.1]
(A)Q (B) 1
(€)2 (D)4

What is the value of sin®g + cos®d + 3 sin?0 cos?

g-17?

sin®d + cos® + 3 sin®0 cos® H— 1 MARFAE ?
[CcDS 2019-1]

(B) 1

(D) 4
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47.

48.

19,

50.

Sl.

52,

Consider the following for real numbers o, B,y
and §7?
o w0, B, v 3R § F feru frafafa w fmm

i [CDS 2019-1]
, 1 "

(i) sec o = 3 (ii) tan [} = 20

(iii) cosec 7= 2 {(ivjcos 6= 2

How many of the above statements are not pos-
sible?

SRiE | © PR e wea == € 2

(A) Only (i) (B) Only (ii)
(€) (1), (i) or (iv) (D) (1), (id), (iii) or (iv)
. sinl9° cos73°

What is the value of cos71° | sml7

sinl9° | cos73® TR FAE ? [CDS 2019-11]
cos 71" ginl7* '

(A) 0 (B)1

(€) 2 (D) 4

3
If0 <6 <90° sinb = g and x = cotd, then what
isthe value of 1 + 3x+9x2+ 27x3 + 81x*+ 243x%?

3 =
I 0 < 6 < 90°, sinb = gafr(x=cote%,m1+3x

+Ox% + 27x% + 81x* + 243xTH HH FAME ?

[CDS 2019-I1]
(B) 1000
(D) 1365

(A) 941
(C) 1220

If cos?x + cos X = 1, then what is the value of
sin'?x + 3sin'"x + 3sin®x + sin®x ?

7fE cos?x + cos x = 1 ¥, T sin'?x + 3sin'"x + 3sin®x
+ sin®x MAA FNE ? [CDS 2019-11]
(A)1
(C) 4

(B) 2
(D)8

What is the value of log (cost) + log, (sing) +
log, (tan®) +log, (cot) + log, (secb) + log
[cosec) ? [CDS 2019-11]
log, (cosB) + log, (sind) + log, (tang) +log, (cotd)
+log, (sech) + log, (coseck) 1 9 F € ?

(4) -1 (B) O

(C)0.5 (D)1

What is sin’d — cos'0 equal to for any real num-
bher §7? [CDS 2018 1]
forell =Eafers e 0 % T sin'0 — cos0 foFaar sER & 7
A1 (B) 1 - 2sin*g
(C) 2cos?t + 1 (D) 1-2cos?0

S53.

54.

S57.

58.

59.

What is cotl cot23°cot45°cot6 7" cot89° equal to?
cot1°cot23°cot45°cot6 77 cot89° fhamk aue ¥ ?
[CDS 2018 1]

1 1
(A) O (B) 1 € 5 (D) 3

What angle does the hour hand of a clock de-
scribe in 10 min of time?

ToFt =gt 't v F g, TE F 10 T, T e .
=10 FTET § 7

[CDS 2018 1]
(A) 1° (B) 5°
(C) 6° (D) 10°

Consider the following statements :

Frfarad oA W fHER S

[. (sec®0-1)(l-cosec?d)=1

Il sind(l + cosf)™ + (1 + cosd)(sind)’ = 2 cosechd
Which of the above is/ are correct?
SR § E w3

{A) 1O0nly (B) 11 Only
(C] Bothland Il (D) Neither 1 nor 1I

[CDS 2018 1]

If secx cosecx = 2, then what is tan®x + cot®x
equal to?

7fe secx cosecx = 2 ¥, 11 tan"x + cot'x THTH AL
72 [CDS 2018 1]
(A] 2 (B] Qn +

(C] Qn (D) 2!1 |

If cosx + cos*x = 1, then what is sin®*x + sin'x
equal to?
If% cosx + cos?x = 1 &, 1l sin?x + sin'x {9 9g=

77 [CDS 2018 1]
(A) 1 (B) 1.5
() 2 (D) 3

If sinA + cosA = p and sin*A + cos®*A = ¢, then
which one of the following is correct?

7% sinA + cosA = p ¥ sin®A + cos’A = q ®, @
frfafad 5 9 FA-Tr =g g 7 [CDS 2018 T
(A) p*-3p+q=0 B)q*-3q+2p=0

(C) p*-3p+2q=0 (Dyp*+3p+2q=0

sec?0 — tand

sec?g+tan@’
lowing is correct?

Ifx= then which one of the fol-

sec?0 —tant .

Hfax = &, a1 frefafea & @ we-w wgl
sec 20+ tand
27 [CDS 2018 1]
1 5]
_ —,J
(A) 3 <x<3 Bjx¢ 3
1 1
(C) B«x< o D) - «x<3
3 3
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60.

61.

62,

63.

Ifcosﬂ=N%,Where0<8<g,then%m
equal to ;
qﬁcosﬂ=%,ﬁlﬁ04ﬂ<g%ﬁﬁ%w
TR T ? [CDS 2018 1]
ws ®-: ©@3 O
3 3 3 3

If0° <8 <90°, 0° <, <90° and cosb < cosd, then
which one of the following is correct?
A 0° < § < 90°, 0° < ¢, < 90° T cosh < cosp &, A

fefafor g a8 ? [CDS 2018 I1]
(&) 9<0 (B)8>¢
(C) B+¢p=90°
(D) No conclusion can be drawn

: J3 3
Letsin (A+B)= 5y and cosB = B where A, B
are acute angles. What is tan(2A - B) equal to?

Ja V3 .

2T cosB =

T T sin (A + B) = %, TETA,

2
B =[F =M | tan(2A — B) TFer a2 # 2[cps 2018 17]

1
(B) V3 © 7

3

1
A) (D) 1

Consider the following statements ;

cosb cosb
1. If - - =4, where O < 6 < 90°,
1-sinf 1+ sin6
then 8 = 60°

II If 3tanb + cotd = Scosecd , where 0 < 9 < 90°,
then 6 =60°

Which ofthe statements given above is/ are cor-

rect?

fratafea w=r = R wifa )
cosf cosd -
1. =% — + —— =4, M0 <0< 90°%, q
1-sinb6 1+sin6
g =60°

11 =% 3tand + cotd = Scosech FETO < 6 < 90° &, 1
9=60°

S e W W - w8 2

(A) IOnly (B) II Only

(C) Bothland Il (D) Neither [ nor II

[CDS 2018 1]

64.

67.

Consider the following statements :

I 2h=1 - 72 y wh
. Ccos 9 N ere p,q are non-zero
real numbers, is possible only when p = q.
Il tan®*B= -1, wh
an : : ere p,q are non-zero
(P + C:l) # ’ ’

real numbers, is possible only when p = q.
Which of the statements given above is/ are cor-
rect?

Tr=fafas Fom R R Fia-
pP+q* . L.
I. cos®6=1- pq T P, q AT A T
g FaadtEmEwap =q.
II tan”e-ﬂ 1, ==l S ST R S
(p_;'_ q)2 ] p!q LL k

#, A adidm T sE p = q.
g e R e w7
{4) 1Only (B) I1 Only
(C] Bothland Il (D) Neither I nor 1I

[CDS 2018 11

Consider the following statements :

[. cosd+ sech can never be equal to 1.5.

Il sec*f + cosec”d can never be less than 4.
Which of the statements given above is/ are cor-
rect?

Tr=fafas Fom R R Fia-

I. cosb+ secO FF of 1.5 % Sy 78T g1 kT |

I sec?d + cosec?® FHt off 4 T =0 75T 51 Ta |
SO FA W AT TR 7 [CDS 2018 I1]
{A) 10nly (B) II Only

(C) BothlandIl (D) Neither I nor 11

If sin*x + sinx = 1, then what is the value of cos'?x
+ 3cos'"x + 3cos™x + cos'x?
Ifg sin“x + sinx = 1 ¥, 9 cos'2x + 3cos' "X + 3c087%

+ cosPX FAR FNE ? [CDS 2018 1]
(A -1 (B)O
(€)1 (D)8

If 3sinf + cosd = 4, then what is the value of
(3cosf — 5sinb)*?
afe 3sind + cosd = 4 ¥, T (3cosb — Ssind)? w1 AE FT

27 [CDS 2018 1]
(A) © (B) 12
(C) 16 (D) 18

ﬁ
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68.

69,

70.

71.

72.

73.

74.

If cotb{1l + sind) = 4m and cotd(1 — sinf) = 4n,
then which one of the following is correct?

IfE coth(1 + sinb) = 4m 3R cotB(1 — sind) = 4n ¥,
ar fr=fefae 4 9 ®A-T Tk 918 ? [CDS 2018 11
(A) (m*+ n*?=mn (B) (m?* - n**=mn

[C) (mﬁ _ n2]2 = m2n2 (D) (mﬁ + n2]2 = m2n2

If D is the number of degrees and R is the num-
ber of radians in an angle 9, then which one of
the following is correct?

=t Pt fror 0, D <fwmR = gen R e =t wen €, &

frfafaa d A F-mdaywgi§?  [CDS 2017 1]
(A) =D = 180R (B) =D = 90R
(C) nR = 180D (D) tR = 90D

What is the minimum value of 9tan®6 + 4cot20?
Otan26 + 4cot20 T ST A 0 & ? [CDS 20171]

(A) 6 (B) 9
cy 12 (D) 13
. 2ztan® .
If xsinb = y cos) = —————, then what is 4z%(x*
1-tan*9

+¥?) equal to ?

_ 2ztan® R
7% xsind = y cosd = % %, T 422(x2 + y?)
forrsn aE F 7 [CDS 2017 1]
(&) & +y7)° (B) (x*—y?)*
(€) x*-y)? (D) (x* +y%)*

If cosd, + cosB, + cos0, = 3, then what is equal to
sind + sinf, + sinf, equal to ?
IfE cosh, + cosB, + cosd, = 3 F| sing, + sing, +

sing, fFF wmR § 2 [CDS 20171]
(A) O (B) 1
(C) 2 (D)3

What is the value of 6 which satisfies the equa-
tion cosb +tanb =17

§ = HE-T A THEIW cosO + tand = 1 F TGE FA0

27 [CDS 2017 1]
(A) O° (B) 30°
(C) 45° (D) 60°

. . 1 1
What is the value of sInxX + ?

l+cosx 1l-cosx
] 1 1

smx\/ + A FE 2

l+cosx 1-cosx

[CDS 20171)

A V2 (B) 242 () Jotanx (D)O

75.

76.

717.

78.

79.

80.

cos*A-sin* A

What is equal to?

cos?A —sin A

4 .4
cos " A-sinT A m
— = " TrmR ATt s ?
cos?A - sinA

(A) cos?A - sin*A
(€) 1

[CDS 2017 1]

(B) cosA — sinA
(D) 2

If 7sin*x + 3cos?x = 4, D <x<90°, then what is
the value of tanx?
g 7sin2x + 3cos?x = 4, 0 <x<90° %, T tanx T

HHFNE? [CDS 2017 1]
V3 1
(A) V2 (B) 1 € - D) 73

If x = a cosf + bsind and y = asinf — bcost then
what is x* + v* equal to?

7fE x = a cosh + bsind 3Ry = asind - beosd T, 1l x*
+ y* Topdgar a@x ¥ 7 [CDS 2017 1]
(A) 2ab (Bja+b

(C) a* +b* (D) a* - b*

If a triangle has sides, 5, and 13 and 12 units
and 0 is the acute angle of the triangle, then
what is the value of (sinf9 +cos6)? [cDs 2017 11]
Hfe Uk B9 o1 e 5, 13 IR 12 5978 ¥ 31K @ Hrger
1 T I E, 1 (sin +cos) 1 HE T E ?

5 7 12 17
(A) 73 B) 13 © 3 D) 13
i
fo<x= o then (sinx + cosecy) is
T . s
g0 «x< By %, (sinx + cosecx) A &1 [CDS 201711
(A) »2 (By<2
(C) =2 Dy<2
2 __ 2 T
If sind = m{ n{ and 0 < 8 < =, then what is
m*+ n? 2
the value of cost?
L 2_112 . -
I sinf= ——— WO <0< 5 & T cosd T AW
m?+ n? 2
FNE? [CDS 2017 1]
A 2mn B 2mn
(3 m?+ n? ( ]mz—nz
c m* + n* D m* — n*
(©) 2mn (D) 2mn
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81.

82,

83.

sin45° - sin 30
cos45° + cos 607 an
B = sec45” ~tan45 then which one of the
cosecdb® + cot45°

following is correct?

A= sin45° — sin 30 SHB =
" cos457 + cos60° -

sec45° - tan45°
cosecds” + cot 45°

IfA=

2, 1 fefofea § & wF-ar g2

77 [CDS 2017 I1]
(A) A= B (B)A >B >0
{C) A<B (D)B<A<0O

If 9 measured in radians is the angle between
the hour and the minute hand of a clock when
the time is 4:36pm, then which one of the fol-
lowing is correct?

= 0, forant M femm 9 %, gl 7€l % =ve & g8 v
T 1 GE % =19 1 R0 E 99 G99 4 ¢ 36 AWE F,

fr=fafad § G wH-T i & 7 [CDS 2017 I1]
N o 2, 3t
(A) 5 <B< 5 (B) 5 <0< 5
C E < B 2—7': D 7—7': <9< 8—ﬂ:
(]5__5 ()15__15
Consider the following statements :
I If45° <8< 60°, then sec® + cosec® = ¢? for
some real number o > 1.
1 B
II.  If0° <8 <45° then o TCOSE, x? for some
1-cos9

real number X > 2.

cosB sin g
+ =2
l1-tan® 1-cotd
What is the number of true statements?
fFr=rfafaa e ™ faem wife-
[. 4af€45° <0< 60°d sec?® + cosec?d = o faweli
AdfaE gE o > 1 F g

III. IfO° <8 <45° then

. 1+cost

. E0°<h<45°% 7 = x* fopel oeter
1-cos0
T x> 2 FfAn g
. N cos sing
. o o + 22

[1I. =AR0°<B<45 %.',?ﬁl_tang 1-cotb 2%
- o g - [CDS 2017 1]
{A) Zero (B) One
{C) Two (D) Three

84.

85.

86.

87.

i L=l

sinl

The value of where 1° represents 1 ra-

sinl1°®
dian is :

sinl®

T FAH T E, TET 1°, 1 e = Fefm s ?
[cDs 2017 11

(A) Equalto 1 (B) Less than 1

(C) Greater than 1 but less than 2

(D) Greater than 2

T

o> then sing

4
If tanb + cotb = 3 where 0 <0<

+ cosb is equal to :

. 4. . T
qfE tand + coth = E%,W048< E,?ﬁsinﬁ +

cosd FFar aaT § ?

J3-1 J3+1
3 3 (D) V2

Consider the following statements ;

L. There exists a positive real number m
such that cosx = 2m*1,

II. mnZ=m+n, for allm, n belonging to set of
natural numbers.

Which of the ahove statement(s) is/ are cor-

rect?

FmfatEs weA ™ e F i)
. U YA IR WA m R ST 5 TR B

[CDS 2016 1]

(A) 1 (B) (©)

fF cosx =2+ &)
II.  mnzm+n, @ 9 m, n ¥ ol & gg=
FEEAE |
I F H A ERA-ME T EE?  [CDS 2016 1]
(A) Onlyl (B) Only 1
(C) Bothland Il (D) Neither [ nor II
x ¥ x ¥
If — - ~tanf=1and —tanf+ = =1, then the
a b a b
X2 y2
valueof — + — is:
a® b
?Jﬁi—ztanﬂzlaﬁiztan9+l =1%,F|‘TX—,H +
a b a s} a*
v? -
EEFM'F[EPJT%‘? [CDS 2016 I]
(A) 2sec?d (B) sec?0
(C) cos?0 (D) 2cos*0

E
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88.

89,

90.

91.

Consider the following :
FHfATEd T =R T

1-cos8

1. ——— = cosech - cotb
1+ cosd
1+ cos9

1I —— = cosecH + cotd
1-cosd

Which of the above is/are true identity/ iden-
tities?
TTFH B B-H TR o W /8 ?

[CDS 2016 1]
(B) Only I
(D) Neither I nor 11

(A) Onlyl
(C) BothI and Il

If p = cotb + tanb and q = secb - cosf, then
(P?Q)?* - (¢?p)**is equal to :

IfE p = cotd + tanb 3R ¢ = sech — cosb T, T (p*g)*
5 (q2p)* Tk AR & 7 [CDS 2016 1]

(A) O (B) 1
(€) 2 (D) 3
cos*0-3cos0+2 T
. =1, where 0 <9< —_, then
sin “0 2

which of the following statement(s) is/ are cor-

rect?

L. There are two values of O satisfying the
ahove equation.

II. 9=60°Iis satisfied by the ahove equation.

Select the correct answer using the code given

helow. [CDS 2016 1]

cos?0 - 3cosB+2

sin %6
freferiiea sherl & | HA-H/E w8l &7 7
I S THH R g A A O RS A E |
1. 9=60°, ST TH®T H Fqp T |
i fau 7T Foz Rl FHT A TE IW AW

(A) Onlyl (B) Only II
(C) Bothland Il (D) Neither I nor 1I

T . -
=1,aa%mr0~<e<5—s—,a1

Which of the following is correct in respect of
the equation 3 - tan®9 = (1 — 3tan®6)? (given
that ¢ is a real number) : [CDS 2016 1]
Frrrfafad 9 -5 T 3 - tan?e =o (1 — 3tan6)
an H 7 & 7 (fenven & foF o v Ao s #)

(A) ae {533} (B]ae[—W%]u[S,m)

1

C) e [‘W,gj U [3, =) (D) None of these

93.

924,

95.

96.

97.

[sin 35° Jz [cos 55°

2
+ 2sin30° is e 0
c0s55° sir135°] 2sin30° is equal to

: ﬂ50 2 55-:::. 2 R .
(Smo ] —[COS j + 28in30° f&Ed =

cos95° sin 35
%7 [CDS 2016 ]
(&) -1 (B)O
(€)1 (D) 2
. J7 .
If sin6 + cosd = PR then what is sinf - cosf
equal to : _
VT L.
Ifg sind + cosh = % %, 1l sing — cosd f&us s
%2 [CDS 2016 IT]
1
(A) 0 (B) 5 (€)1 D) V2

If sinx + sin?x = 1, then what is the value of
cos®x + 2cos®x + cos'x?
Ife sinx + sin“x = 1 ¥, 9 cos®k + 2cos"X + cos'x

A FE ? [CDS 2016 II]
(4) 0 (B) 1
(C) 2 (D)4

What is the value of
cosec?68” + sec?h6° — cot?34° — tan?22°?
cosec?H8° + sec?d6° — cot?34° — tan?22° | AN 1

%7 [CDS 2016 I1]
1

(A) O (B) 5

(€)1 (D) 2

If 2v cosd = xsinb and 2xsecd —ycosecd = 3, then
what is x® + 4y? equal to?

=fg 2y cosh = xsind 37 2xsech - ycosech = 3 7,
X2 + 4y? T A TRE A ? [CDS 2016 I1]

(A) 1 (B) 2
(€) 4 (D)2
. 43 oy
If sinf + cosh = 5 where 0 < 0 < o then
what is tanf + cotb equal to?
- 1+.3 - s

Iz sind + cose = Q‘F ¥ W0 <8< 5 ¢ Wtand
+ cot® fhas aat & 7 [CDS 2016 I1]

J3 1 4
Al — B) = ) . Dy —=
W5 BEF ©%B Dy
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98.

99.

100.

101.

102.

s
If A = sin*0 + cos'd, where 0 < O< o then which

one of the following is correct?

Las g s =
If% A = sin20 + cos*0 ¥, W10 < O < Eﬁ,mﬁﬂﬁf@ﬁ

AR M TFE R ? [CDS 2016 1]

3
(A) 1<A<2 B, <A<l
C E A=« 2 D E A E
(€C) g <A< (D) 3 <A<
What i cot A+ cosecA -1 ol to?
at1s cotA —cosecA+1 equat tor
cot A+ cosecA—1 . -
= 9 s ara g ?
cot A -cosecA+1
[CDS 2016 II]
A 1+ cosA l1-cosA
(A) sin A sin A
l+sinA l1-sinA
cos A cosA

Consider the following :

Frfarag . fFeR = if-

I. sinl® > sinlc

I1. cosl® < cosl®

[1I. tanl®:> tanl*

Which of the above are not correct?

SR H | -1 g A © ? [CDS 2016 II]

(A) lTandlIl (B) II and 111
(C) I and IlI (D) L, II and 111
If tan®x + =2 and 0° <« x < 90°, then what

o

is the value of x?

1 ; 5 s
g tan2zx + =23 0° <« x< 90° %, A X A
tan *x
FNE? [CDS 2016 II]
(A) 15° (B) 30°
(C) 45° (D) 60°
Consider the following :
Tr=fafan T e # -
[ cos75° sinl2”  cosl8" !
’ sinl5° cos78°  sin 72"

I cos35°  sinll® + COSD8® 60° = 1

© sinB5°  cos79° | o000 COSeC

103.

104.

sin 80°
cos 107

III. - 8in5%°sec31° =0

Which of the above are correct?

I § 9§ hiA-aragi ¥ 7 [CDS 2016 I1]
(A) TandII (B) II and III

(C) T and III (D) 1, I and III

What is the value of tanl°tan2®tan3“tan4® ....
tan89°? [CDS 2016 11]
tan1°tan2°tan3°tand”’ .... tan89°? W A 1 & ?
(A) O B) 1

(€) 2 D) J3

If cosA = tanB, cosB = tanC and cosC = tanA,
then sinA is equal to :

Tz cosA = tanB, cosB = tanC 3 cosC = tanA, a1
sinA fra sveR & 2

[CDS 2015 1]
J5 -1 J5-1
B —— B) —
J3-1 J3-1
C D
© = D) 5
3 —tan“A .
105. If ————— = k, where k is a real number,

106.

107.

1-3tan?A
then cosecA(3sinA - 4sin®A) is equal to :
3 -tan*A
M Stan’A
cosecA(3sinA — 4sin®A) f&a%® =X ¥ Jjcps 20151

2k erel s 3. ket
k_l,were > a3, K<

3
1’ Where - <k <
2k
k-1°
2k
(D) k+1
If tanA + cotA = 4, then tan*A + cot*A is equal to:
% tanA + cotA = 4, T tan*A + cot*A FFFF FTR

7

= k, Wl k TF SreaioE W €, 6

(4)
(B)

1
(9] where k < 3 ork=>3

[CDS 2015 1]
(A) 110 (B) 191
(C) 80 (D) 194
If o = l1-sinx _ l-sinx _ €osX
p \'l+sir1x’q COS X 1+sinx’

then which of the following is/are correct?

E
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108.

1-sinx 1-sinx COS X
Mp=,——,q= ——— TAr= ——
l+sinx COSs X 1+sinx
3 FereAfetom & & AE-ErE o W R ?
L. p=q=r
11 pPi=qr
Select the correct answer using the codes given
below:
= fn T FE MU R e S AT [cps 2015 1]
(A) OnlyI (B) Only 11

(C) BothI and Il (D) Neither I nor 11

Consider the following identity :

Frafafea #u = faar #ifem-
cosA

+

1-tanA l-cotA

11 (1 - sinA - cosA)* = 2(1 - sinA)(1 + cosA)

Which of the above identity/ identitiesis/are

correct ?

TR T H W RE-EE FE W EE 2 [CDS 20151]

(A) OnlyI (B) Only 11

(C) BothI and Il (D) Neither I nor 11

sin A

I.

= sinA + cosA

109. ABC is a right angled triangle at B and AB : BC

110.

111.

=3 : 4. What is sinA + sinB + sinC equal to :
7 ABC T Br= €, S B TR T 9 € ST AB
BC = 3: 4%, 9 sinA + sinB + sinC =% swmx § ?

[CDS 2015 1]
11

(A 2 ® %

© = (D)3

The value of cosec?67° + sec?b7° — cot?33° —
tan“23° is :
cosec?67° + 5ec57° - cot233° — tan?23° = AE T

7 [CDS 2015 1]

(A) 2y2 (B) 2

C) V2 (D)0

Consider the following statement;

L. There exists atleast one value of x be-

T

tween 0 and 2 which satisfies the equa-
tion sin*x - 2sin®*x-1=0

II. sin 1.5 is greater than cosl.5

Which of the above statement(s] is/are cor-
rect?

TFrfatem w9 | =R Fi-
. T . . N .
I. 0 3R — & 99 x % 9 ¥ %9 TF qH 31fae |

2
%, 9 FHIR sin’'x — 2sin®x — 1 = O % T8
TR
[I. sinl.5, cosl.5#wag|
SR oA H H RFA-EE FUA HE EE 7 [CDs 20157

{A) Onlyl (B) Only 1
(C) BothlandIl (D) Neither [ nor II

112, If sinx + cosx = ¢, then sin®x + cos®x is equal to:

113.

113.

ITE sinx + cosx = ¢, T sinx + cos®x TR wER 7
[CDS 2015 1]

1+ 6¢%—3c*
16

1+ 6c%—3c*

(A) 2

(B)

1+6¢%+3ct
16

1+6¢%+3c*

(©) D) —

Consider the following statements:
I There exists no value of x such that

1

£
——— =4+ 0 =
1-sinx 23,0 <x< 2
[I.  sinx = 3*"* doesnot hold good for any real
X

Which of the ahove statement(s) is/are correct?

Frfarad oA W fHER S
I x o Rl U8 9H 1 a1t 721 ¢ T
1 m

PR 4+02/3,0<x<« 5

1.  sinx = 3+ Pt o qmafo® x % fog e e
T

T T R W RA-AA T S e/E 7 [CDS 20157

(A) Only] (B) Only 11

{C] Bothland Il (D) Neither [ nor II

Iftan(A + B) = /3 and tanA = 1, then tan(A - B)
is equal to:

=g tan(A + B) = /3 3% tanA = 1 &, 1 tan(A - B)
foperer aaT 7 7

[CDS 2015 1]

1
(4) 0 (B) 1 © 5 (D) V2
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114.

115.

116.

117.

Consider the following statements :

1+tan”9_[1—tan8]2_ true for all 0 <6
1+ cot?g 1-coté 1s e tot <
LI
LA
II cotf = is true for 6 = 45°
tan

Which of the above statements(s) is/are cor-
rect?

Tr=fafas Fom R R Fia-

1+tan®e [l—tanﬂ

2
n

= meft —

1+ cot“d l—cote] O<8< 2’8i

Fom T

N

]- = = o)
I1. cotd= —— FEAI=45° F W THAT |
tant

S o TS w2
(A) Onlyl (B) Only 11
(C) BothlandIl (D) Neither I nor 11

[CDS 2015 I1]

Ifx = acosband y = b cot®, then (ax '-by "J{ax '+
by 'Jis equal to :
=g x = acosd 3y = b cotd, T (ax '~ by ')(ax '+

by ') e ayeR g ? [CDS 2015 IT]

(A) Q (B) 1

(C) tan6 (D) sine

a L is equal to [Where,e # EJ

1-sind 2

cosB o T, - .

—"_ (% = 7

[ sing (ST, 0 #7) ok sER T 7 [CDS 2015 10)
tand -1 1+ sing

(A tanf +1 cosB
tang +1 1+ cosb

© tanB -1 sin @

If tan(x + 40)° tan(x + 20)° tan(3x)°tan(70 - x)°

tan(50 - x)° = 1, then the value of x is :

g tan(x + 40)° tan(x + 20)° tan(3x)°tan(70 — x)°
tan(50 — x)° = 1, 9 x I 7 71§ ?
(A) 30 (B) 20
(C) 15 (D) 10

[CDS 2015 7]

118.

119.

120.

121.

122,

123.

If 8 is an acute angle and sinfcosd = 2cos®0 —
1.5cos8, then what is sinf equal to?

Ifg § U =7 A7 7 3R sinBcosh = 2cos*d — 1.5cos0,
T sinb feasw =t 2 7 [CDS 2015 1]

J5 -1 1-5

(A) —— (B)
4 4

Jg +1 \/g +1
© D) -,
Consider the following statements :
1. sin66° is less than cosb66°,
1I sin26° is less than cos26°,

Which of the ahove statement(s) is/ are cor-
rect?

Fr=feriem el o farem i

I. sin66°, cosb6° THA T |

II.  sin26°, cos26° HHAE |
TTF T H WA W e ?

(A) Onlyl (B) Only I1
(C) BothI and Il (D) Neither [ nor II

[CDS 2015 11]

If a and b are positive, then the relation sing =

2a+3b
3b

is :

il = 2 2a + 3b
qfE a 3R b ¥ T, 9 T

(B) possible only it a=b
(D) possible, ifa<b

[CDS 2015 II]

(A) not possible
(C) possible, ifa>b

If tan® + sec =2, the tand is equal to :
Az tand + sech = 2, 7 tand frass s & ?
[cDS 2015 1]

3 5 3 5
@y ®;  ©; D) 5
The minimum value of cos®x + cos?y — cos?z is ;
cos?x + cos?y — cos®z T A AW FE 7

[CDS 2015 1II)
(B)O
(D) 2

{5) sl rse 3
The value of 32cot ) —8sec 3 + 8cos 5
is :

r r n .
32cot? [ZJ - 8sec? [g} + 8cos® [EJ = HH T

TR F ? [CDS 2015 ]
(&) J3 (B) 23
() 3 (D) 33

E
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124,

125.

126.

127.

128.

129,

130.

The value of cos25° — 5in25° is.
cos25° — sin25° %1 9 FRa E ?
(A) positive but less than 1

(B) positive but greater than 1
(C) negative (D)0

[CDS 2014 1]

In aright angled A ABC, right angle at B, if cosA

4
= 5 then what is sinC is equal to?

TF T A ABC #, f5ed B " 59=m §, 4f% cosA =
4 -
g‘%’, T sinC FFEF g £ 2

[CDS 2014 1]
3 4 3 2
(A) 5 (B) 5 (€) 2 (D) s

If & and f are complementary angles, then what

is \/cos o cosecp - cosasinf equal to?

A o 3IR B EEFHE, A \/cosr)‘,cosecﬁ —cososinp

AR TR ? [CDS 2014 1]
(A) secf (B) cosa
(C) sino (D) —tanf}

2cosb—sink

. = g ——— —— 2
If 2cot8 = 3, then what is S cosO+ sin® equal to:
. 2c080-35n9 N "
= 2T AT ?
afs 2cotd = 3 &, Qcosﬂ-l-sinﬂmqm‘ 27
[CDS 2014 1]
A 2 B l C l D E
W B3 © (D) 3

1
If sinfcosb = R then what is sin®0 + cos®d equal
to?

1 -
=f% sinfcosd = 2 %, M sin®e + cos*d PR TR ?
[CDS 2014 1]

1
(A) 1 (B) 2 (C) 3 (D) 5
If sect + tanb = 2, then what is the value of
sech?

It secd + tand = 2 ¥, A secd FHAF FNE ?

[CDS 2014 I]

3 5 5

@A 3 (B) 2 € 5 (D) 3
What is cosec(75° + 0) — sec(15° — 8) — tan (55° +

8) + coti35° — ) equal to?
cosec(75° + 8) — sec(15° — §) — tan (65° + 0) +

131.

132,

133.

134.

135.

136.

i
If sin + 2cosf = 1, where 0 <9 < X then what
is 2sind — cosb equal to?

L g s =
e sinf + 2cos8=1, T 0<H < 5%‘,??[251'118—

cost FFE qea £ 2 [CDS 2014 1]
() -1 (B)1/2
(C) 2 (D)1

If cosx + secx = 2, when what cos™x + secx equal
to, where n is a positive integer?
I1E cosx + secx = 2%, T cos'x + secx FFeF @Fﬂ%,

el n Y UE R ? [CDS 2014 1]
(&) 2 (B) 24-2
(C] 2!1 | [D) 2||

What is sin25°sin35°sec65°sec55” equal to?
$in25°sin35°sec65°sec55° FHak g & ?
[CDS 2014 1]

(D)1

1
(4 -1 (B0 © 5

s
If tan®0 = cot26, where 0 < 86 < 5 then what is
the value of tan56?

N o T . -
Ifg tan80 = cot20 %, 571 0 < 80 < 2% Al tan50 =

AAFE ? [CDS 2014 1]
1
(A) 3 (B) 1 (€) J3 (D)0

If sin{A + B) = 1, where Q° < B < 45°, then what
is cos{A — B) equal to?
7fg sin(A + B) = 1, 91 0° < B < 45° &, 1l cos(A - B)

frer g g ? [CDS 2014 T]
(A) sin2B (B) sinB
(C) cos2B (D) cosB

At what point of time after 30’ clock, hour hand
and the minute hand of a clock occur at right
angles for the first time?

TE S H 3 w91 % Ty woe i e AT wem AN
TR T9™ 7 wHeRIToER g 7 [CDS 2014 T

1
(A) 9O clock (B) 4 h 37 o min

cot(35° - 0) fra®R qea & ? [CDS 2014 1]
(&) -1 (B) 03 (C) 3h 305 min (D)3 h 32> min
(©) 1 (D) 5 H H
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137.

138.

139,

140.

s
fO<8< Z,thenwhatis 11— 2sin8cost equal
to?

- n N
AV <ch< 2 A 1 _2sinOcosO THFTF ATaTE ?

[CDS 2014 11
{B) sind - cosb
(D) cosbsind

{A) cosf-sind
{C] ficosb - sing)

[ftand + cotb = 2, then whatis sind + cosd equal
to? [cDS 2014 IT]
T tand + cotd = 2 ¥, M sind + cosd T IR ¥ ?

1 1
@A) 5 (B) N (C) V2 D)1
. secx
What is ———————— equal to?
cotX +tan x

secx "
— TR T E? [CDS 2014 11]
cotX + tanx
(A) sinx (B) cosx
(C) tanx (D) cotx

. sinx-cosx+1
What is — equal to?
sinx+cosx—1
sinx-cosx+1 .
; rh aua g 7 [CDS 2014 IT]

SInX+cosx—1

sinx -1 sinx+1

CoSX cos X

©) sinx -1 (D) sinx +1

cosxX+1 cosx+ 1

141. What is (sin“x — cos?x) (1 - sin“*xcos’x) equal to?

142,

143.

(sin®x — cos2x) (1 - sin®xcos?x) e e E ?
[CDS 2014 11]

(B) sinx - cos"x

(D) sin®x — cos®x

(A) sin'x - cos'x
(C) cos® — sin®x

What is (sinxcosy + cosxsiny) (sinxcosy -
cosxsiny) equal to?

(sinxcosy + cosxsiny) (sinxcosy — cosxsiny) s
LT ? [CDS 2014 1]
(A) cos’x—cos?y (B) cos*x — sin?y
(C) sin*x - cos?y (D) sin*x — sin?y

What is (1 + cotx - cosecx) (1 + tanx + secx)
equal to? [CDSs 2014 II]
(1 + cotx - cosecx) (1 + tanx + secx) e aTaT g ?
(A) 1 (B) 2

(C) sinx {D) cosx

144.

145.

146.

147.

148.

149.

What is (cosecx — sinx) (secx — cosx) (tanx + cotx)

equal to?

(cosecx - sinx) (secx - cosx) (tanx + cotx) FFEF
TR F ? [CDS 2014 1]
(A) sinx + cosx (B) sinx — cosx

(€) 2 (D) 1

Consider the following statements :

L. sinl1° > sinl IL cosl® < cosl

Which of the ahove statement(s) is are/ cor-
rect?

TrAfArEd w9 = -

L. sinl1° > sinl II cosl® < cosl

IYER FHl H § RA-"/E FeH W81 8/E /[CDs 2014 10
(A) Onlyl (B) Only I1

(C) Bothland Il (D) Neither [ nor I1

If sinx + cosecx = 2, then what is sin”x + cosec’x

equal to?

A% sinx + cosecx = 2 %, M sin’x + cosecyx FTF
AR ? [CDS 2014 II]
(A) 2 (B) 18

(C) 512 (D) 1024

If sinx + cosx = p and sin*x + cos*x = q. then
what is p* — 3p equal to?
Ifg sinx + cosx = p 997 sin®x + cos®x = ¥, 9l p* —

3p fras aqeR & ? [CDS 2014 1]
(A) O (B)—2q
(€) 2q (D) 4q

If cosA + cos?A = 1, then what is the value of
2(sin?A + sin*A)?
7% cosA + cos?A = 1 &, @ 2(sin2A + sin*A) fres

T ? [CDS 2013 1]
1
(A) 4 (B) 2 €1 (D) 5

(1-tanA)* + {1 + tanA)* + (1 — cotA)* + (1 + cotA)?
is equal to?

(1-tanA)? + (1 + tanA)? + (1 —cotA)* + (1 + cotA)?
e qea B 7 [CDS 2013 1]
(A) sin*Acos*A (B) sec*Acosec?A

(C) Zsec?Acosec?A (D) None of these

Directions (Q. Nos. 150-153) : Read the following in-
formation carefully to answer the questions that fol-

lows.

The angle A, B, C and D of a quadraletral ABCD are
theratiol : 2: 4 : 5.

= €t T SRR g fen T wee A e -
AXA, B, CR D =-gd ABCD F M, W 1:2:4:5%
ST H E |

E
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150.

151.

152,

153.

154.

155.

What is the value of cos(A + B)?

cos(A + B) TRR g ® ? [CDS 2013 1]
(A) 0 (B) 1/2
1 (D) None of these

What is the value of cosec{C - D + B)?
cosec(C—D +B) fFan qea g 7 [CDS 2013 1]
(4) 1 (B) 2

(<) 3 (D) 4

Consider the following statements :

L. ABCD is a cyclic quadrilateral.

11 sin(B - A) = cos{D - C)

Which of the above statement(s] is/ are cor-
rect?

Frafafea #u = faar #ifem-

1.  ABCD W ShE =gy« ¥ |

11 sin(B — A) = cos{D - C)

FRIFT F2H H §HH-H/H FRF AL 8/E 7 [CDS 20131
(A) Onlyl (B) Only II

(C) Bothland Il (D) Neither I nor 1I

What is the value of sec*D - tan*D?
sec?D - tan?D FeF qe9 & ?

(A) 1/2 (B)2/3
1 (D) None of these

[CDS 2013 1]

] tan A —sin A
What is the value of ——————7?
sin?A

tan A-sinA

'Fm'—g%ﬁ. : =7
Sin A qe T ¢ [CDS 2013 1)
A sec A sec A
(A) l1-cosA ) 1+ cos?A
sec A
(9] 1+ cos A (D) None of these

Consider the following statements for 0° <9 <90°

L. The value of sinf + cos is always greater
than 1.

11 The value of tand + cot is always greater
than 1.

Which of the ahove statement(s) is/ are cor-
rect?

0° < 0 < 90° ¥ o Fr=fafias ol W e F it
I.  sind+ cosO AR TR 1 A A |
11 tan® + cotd AR T 1 W o B@TE

T A W REA-T/E T TR R 2 [CDS 2013 1]
(A) Onlyl (B) Only I
(C) BothI and Il (D) Neither I nor 11

156.

157.

158.

159.

160.

161.

IfsinA = 3/5 and Ais an acute angle, then tanA
+ secA is equal to?
g sinA = 3/5 91 A =7 ®IW %, 1l tanA + secA

FFoE qea §? [CDS 2013 T
() O (B) 1
(C) 2 (D)-1

x2 — 32

If sing = _; 5, then which one of the follow-
X2 +y2

ing is correct?

x?-y® 5 S N : -, r
=g sinb = —; y,, %, it fFr=fafas § 9 <A o= =5t
X2 4+ y?
27 [CDS 2013 1]
2xy 2xy
{A) cosb= X _y4 (B) cosb = X2 yi
X-y Xy (x-y)
(C) cosb Sp— (D) cos8 = 1y’

1+ 2sin9cosd

Ifa®= 1 osinfcoso ° then what is the value of
a+l

? [CDS 2013 T)
a—1

1+2sinbcosbH a+l .

4= = e en =7
it a 1-2sinBbcost 1AL a-1 g
(A) sech (B) 1
(C) 0 (D) tanb
If 5s1inf + 12 cosd = 13, then what is Scos0 - 12

sinf equal to?
I 58in6 + 12 cosb = 13 %, i Scosh — 12 sind

frer g @ ? [CDS 2013 I1]
() -2 (B)-1
(€) O D)1

4sin9—cosd
45in9+9cosd
[CDS 2013 I1]

If 4tand = 3, then what is equal

4sind - cosd .

Tt = _— 7
M Atan® =38, W oo T
A 1 B 1 C 1 D 1
@5 B3 ©; D) ¢
If 5inG - cosd = 0, then what is sin*9 + cos'0
equal to?

7fE sind — cosh = O ¥, 79 sin'® + cos'0 TFa» g

77 [CDS 2013 11]
3 1 1
(4) 1 (B) 3 © 3 D 3
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162,

163.

164.

165.

166

167.

Consider the following statements :

L. tang increases faster than sing as 9 in-
creases.

[I.  The value of sin + cosf is always greater
than 1.

Which of the statement(s) given above is/ are
correct?

Tr=fafas Fom R R Fia-

[. 0% 981 W, sinf & 3941 tand dsi 9 9G¥ |

[I. sin® + cosd I AH 95d 1 | i g &)
[CDS 2013 I1]

(B) Only II

(D) Neither I nor 11

{A) Onlyl
(C) BothlandIl

(sin® + cosB)(tan 6 + cot 9)

Whatis equal to?

secH+ cosecd

(sin 0+ cos E!')(ta_n 9+ cot E!')

secH + cosecH

TR qe € 2

[CDS 2013 11

(a) 1
{C] sinf

(B)2
(D) cosb
cos2(457 + 0) — cos2(45% — 8)
tan [:60'::' + 9) tan (30'::' + 9]

What is equal to ?

cos?{45°+8) —cos?(45°-6) _ "
tan(60° + ) tan (30° + ) PoP 4L

[CDS 2013 11
(A) -1
(€)1

(B) 0

(D) 2

What is sin®f + cos®® + 3sin*0cos*d equal to?
Sin®e + cos®e + 3sin?6cos?0 FAR TEIE ?

[CDS 2013 11

(A) (B) 1
(€) 2 (D) 4
) (l—i—secﬂ—tanﬂ)cosﬁ
- What is (1+sec8+ tan8)(1 - sin ) equal to?

(1+sect - tanb)coso
(1+ secB + tan 8){1 - sin ©)

foRh qea ¥ ?

[CDS 2013 11
(A) 1 (B) 2
(C] tan6 {D) cotb

If sin® + cos® = /3, then what is tan® + cotf

equal to? [CDS 2013 I1]
=fg sing + cosb = /3%, 1 tand + coth fFmrgeas?
(A) 1 (B) 2
(€) 2 (D) V3

168.

169.

170.

171

172,

173.

If tan® + sec = m, then what is sech equal to?
A tand + sech = m ¥, M secd FE TEAE?
[CDS 2013 11

A m?-1 B m?+1
A — B) 5
C m+1 D mZ+1
© D) =

What is cosesc(75° + 8) — sec(15° - 6) equal to?
cosesc(75° + 0) — sec(15° - ) frER g ¥ 7

[CDs 2013 1]
(4) 0
(C) 2sind

(B) 1
(D) 2cosb

[f AABC ir right angled at C, then what is cos{A
+ B) + sin(A + B) equal to?

7t AABC, C RS9I §, 0 cos(A + B) + sin(A +
B) FER AT ? [CDS 2013 1]

1
() o B 5
€)1 (D) 2
. If o, B and vy are acute angles such that sin o =
3
g,cosB= - and tany= 1, then what is o+
+vequal to?

—~ - = —~ 3 3
7 o, B ey TR FM TR E P sin o= g,cosB= g
T tany= L B, Ao+ B+ FAIHTEAE ? [cDs 2018 1]
(A) 105° (B) 120°
(C) 135° (D) 150°

Consider the following :

L. sin“l® + cos?l° =1

11 sec?33° - cot?57° = cosec?37° - tan*53"°
Which of the ahove statement(s) is/ are cor-
rect?

fmferEs T famn it

L. sin“l® + cos?l° =1

I1 sec?33° - cot?57° = cosec?37° - tan?53°
T FoA H RE-TVH FOF FEI SR 7 [CDS 2012 1]
(A) Onlyl (B) Only 11

(C) BothI and Il (D) Neither [ nor II

If p = asinx + becosx and g = acosx - b sinx, then
what is the value of p? + @7

Ife p = asinx + beosx 721 ¢ = acosx - b sinx, 71, af
p? + g fore a=R & 7 [CDS 2012 1]
(A) a+hb
(C) a2+ b

(B) ab
(D) a® - b?

H
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174. The expression sin’x + cos?x — 1 = 0 is satisfied

175.

176.

177.

by how many values of x?

x F P Tl % 50 o sin?x + cos?x — 1 = 0 TR
T E? [CDS 2012 1]
(A) only one value of x/ x =1 %0 TH A1

(B) Two values of x/ x % T 71

(C) Infinite values of x/ x % 3T AM

(D) No value of X /x %I &g HH 7&|

Consider the following statements :

L. The angular measure in radian of a cir-
cular arc of fixed length subtending at its
centre decreases, if the radius of the arc
increases.

11 1800° is equal to 5n radian.

Which of the above statement(s] is/ are cor-

rect?

Frreferfaa sl o fomm -

1. = e gis 30 W, 9% s w fer T
% Uk JAIRR =19 % eaq § wivflg 77 wear |

I  1800° Snifes FauarR |

Which of the above statement(s] is/ are cor-

rect?

ST H G RH-E17E o TE R 7

(A) Onlyl (B) Only II

(C) Bothland Il (D) Neither I nor 11

[CDS 2012 1]

Consider the following statements :

L. There is only one value of x in the first
quadrant that satisfies sinx + cosx = 2.

II. There is only one value of x in the first
quadrant that satisfies sinx — cosx = 0.

Which of the above statement(s] is/ are cor-

rect?

Ffafen #r =R i

1. 999 =goid | X 1 e Uk |91 ¥, S osinx +
cosX = 2 Wl T AT |

II. 999 wgeie o x %1 e T 01 8, 9 sinx —
cosx = 0 H Fqg WAL |

FRIFT F2H H §HH-F/H FRF L E/E 7 [CDS 20121

(A) Onlyl (B) Only II

(C) Bothland Il (D) Neither I nor 1I

If x lies in the first quadrant and cosx = 5/13,
then what is the value of tanx — cotx?

Al x 7T =gt # B 9901 cosx = 5713, B, O tanx —

cotx B s wmaw £ 2 [CDS 2012 1]
139 139 139
@A) %5 B & € &0 (D) None

178.

179.

180.

181.

182,

183.

Consider the following :

cot30°+1
cot307 -1
II. 2s8in45°cos45° —tand45°cot45° =0
Which of the above identify/identities is/ are
correct?

Tr=fafas Fom R R Fia-
cot30°+1
wot30°_1 2(cos30° + 1)

II. 2sin45°cos45° —tan45°cot45° =0

S U H -G e W S/ 7 [CDS 2012 7]

(A) Onlyl (B) Only I1

{C] Bothland Il (D) Neither [ nor I1

= 2[{cos30° + 1)

If 3sinx + Scosx = 5, then what is the value of
{3cosx — Ssinx)?
A% Isinx + Scosx = 5%, A (3cosx — Ssinx) F AW

FME ? [CDS 2012 1]
(4) O (B) 2
(C) 3 (D) 5

If tanf = 3/4 and 0 is acute, then what is the
value of sing?

T tan® = 3/4 3 0 =7 HW g, W sind Fa aa
22 [CDS 2012 11]

3 3
A - B

- ©

SRS

4
(D) —¢

What is the value of sec(90° - §).sinBsecd45°?
sec(90° - §).sinBsecd 5° 1AM 1 § 7 [CDS 2012 11|

3
(A) 1 (B) g €) V2 (D) J3

If an angle measures p degrees and q radians,
then which one of the following is correct?

=fg Fig &0 p feilt 3R g WemaHr amm g, A =9 9

AT T E ? [CDS 2012 1]
(A) mp =90q (B) nip = 360q
(C) mp=180q (D)ngq=180p

If the angle 0 is in the first quadrant and tang =
3, then what is the value of (sing + cos)?

=fg v O yom wgate § T 8N tand = 3, @1 (sing +
cos6) T F1E ? [CDS 2012 1]

1 2 3
W Bag ©

10
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184.

185.

186.

187.

If 0 < 8 < 90° then all the trigonometric ratios
can be obtained when

TR 0 < 8 < 90°, 1 Wt Brpmidrs I T R e
T E | [CDS 2012 I1]
(A) only sing is given/ %3 sing fa=n =1 g

) only cos® is given/ e cosd T T B

) only tanf is given,/ e tand & 7 71

D) any one of the six ratios is given/ ©: 3/Jdal
H |G T T T

(B
(C
(

What is the value of sinAcosAtanA +
cosAsinAcotA?

sinAcosAtanA + cosAsinAcotA f&aes aen € ?
[CDS 2012 IT]

(B) sin®A + tan?A

(D) cosec?A—cot®A

(A) sin?A + cosA
{C] sin’*A + cot?A

5in 0 1+cost
)

What is the value of

1+ cosd sin @

sin @ 1+cosB
1+ cos®
(A) 2cosech

(C] sech

foreoh sE B 7

{B) 2sec
(D) cosecH

- [CDS 2012 1]
sin 8

If sinfcos® = /3 /4, then sin'g + cos'0 is equal
to:

7fg sinfcosd = /3 /4 %, @l sin'8 + cos'0 1 A I

77 [CDS 2012 11]
(A) 7/8 (B)5/8
(C) 3/8 (D)1/8

188.What is cot15°cot20°cot70°cot75° equal to?

cot15°cot20°cot70%cot75° e s g ?

[CDS 2011 T|
(A) -1
(€)1

189.If sin36 = cos(6 - 2°), where 30 and (6 - 2°) are

acute angles, the what is the value of 82
7t sin30 = cos(0 — 2°), SIel 30 3R (§ - 2°) =T T,

O H AA FME? [CDS 2011 T
(A) 22° (B) 23°
(C) 24° (D) 25°
- 0 e _ 3 e
190.What is M equal to?
sin~" 0 - cos” 0
- 0 e _ 3 e .
SR V7008 Y s e 7 [CDS 2011 7]

sin® 0 — cos* 0
{A) sin’0 - cos’0
{C] 1+ sin“Bcos’d

{B] 1 - sin“8cos?0
(D) 1 — 3sin“dcos?0

191.Consider the following :

Tratataa Fe = foam wire-

L. tan?’f — sin“g = tan*Bsin“

II.  (cosech-sind)(sectd — cosB) (tand + coth) =1
Which of the above identify/identities is/ are
correct?

TR T H ¥ FE-mE weR we 88 7 [cps 2011 7]

(A) Onlyl (B) Only 11
(C) Bothland Il (D) Neither [ nor II
1-cosB . 2tanA

192.[ftanA = “einB then what is 1~ ten?A equal

to?

N 1- B . 2tan A
g tanA = 7_(:08 =0, B e
sinB 1-tanZA
7 [CDS 2011 1]
tan B
(A) 5 (B) 2tanB
(C) tanB (D) 4tanB

193.Assume the Earth to be a sphere of radius R.

194.

195.

196.

What is the radius of the circle of latitude 40°5?
7t geat R B maen g, 79 40° S 1 F 79 #; e
FE? [cDS 2011 1]
(A) R cos40° (B) R sin 80°
(C) R sin 40° (D) R tan40°

If ¢ and [ are complementary angles, then what

sin{ cosd

is \fcosecn.cosecp [ J equal to?

sinf  cosf

At o &7 B gTF FE, A Jeosecn. cosecp

sinot cosor . .

sinB  cosB, o ST 77 [CDS 2011 1]
(A) O (B) 1
(€) 2 (D) None of these

If A, B, C and D are ths successive angles of a

cyclic quadrilateral, then what is

cosA + cosB + cosC + cosD equal to?

At e =R TS F ST |0 EmAE: A, B, C 39

D %, dl cosA + cosB + cosC + cosD Tk agagz ?
[cDs 2011 1]

(A) 4 (B) 2

(€)1 (D)0

A unit radian is approximately equal to :

TF TS ITEa9 oo T s &2 [CDS 201111]

(A) B7°17'43" (B) 57°16'22"

(C) 57°17'47" (D) 57°17'49"

E
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197.

198.

199,

200.

201.

How many degrees are there in an angle which
equals two-third of its complement?

W ST T A G-feT s e s 2

[cDs 2011 1]
(4) 36° (B) 45°
(C) 48° (D) 60°
sing cosB .
If - = 2with 0° <8 <90°, then what
cos9 sing

is 6 equal to?

N in b B .
af 0° < 6 < 90°% Y —— R —od, T e
cos@ sin§
foreoh se 8 7 [CDS 2011 11
(A) 30° (B) 45°
(C) 60° (D) 75°

T
6

is/ are correct?

IfA=—-andB= g , then which of the following

TR A= gafna - g 2, e e T e H A e
AR ?

L. sinA + sinB = cosA + cosB

II. tanA +tanB = cotA + cotB

Which of the correct answer using the codes
given below:

TR T H B FA-T TN MR B8 2 [cDs 20111
(A) Onlyl (B) Only II

(C) Bothl and 1l (D) Neither I nor 1I

The earth takes 24 h to rotate about its own
axis. Through what angle will it turn in 4 h
and 12 min?

7T @77 3 TRl ST A H T2t 1 24 0L AW E | 4 =0

12 Toe % =g Tt I & ST 2 [CDS 2011 11
(A) 63° (B) 64°
(C) 65° (D) 70°
If cosl® = p and cos89° = ¢, then which one of

the following is correct?

IfE cosl® = p 3l cos89° = ¥ 1l Fr=AifFa & & #im
qq g7

(A) pisclose to O and qis close to 1
Blp<q

€) p=q

(D) p is close to 1 and q is close to O.

[CDs 2010 1]

202.

203.

204.

205.

206.

207.

Which one of the following is correct?

Trr=ferfian § & F=-o TF et 2 [CDS 2010 1]

(A) There is only one 6 with 0° < 8 < 90° such
that sind = a, where a is a real number.

(B] There is more than one 0 with 0° <8< 90°
such that sinf = a, where ais a real num-
ber.

(C) There is no § with 0° < 8 < 90° such that
sind = a, where a is a real number.

(D) There are exactly 0's with 0° < 8§ <90° such

that sinfl = a, where a is a real number.

If 7cos?0 + 3sin?0 =4 and 0° < 6 < —, then what

M A

is the value of tan®?

r s
Ife 7cos?0 + 3sin20 = 4 3R0° < b< —

2
AR FE ?

A) 7

g, T tand =

[CDS 2010 1]

(D) 3

What is the value of [{1 - sin®?0)sec?d +
tan*@)(cos?f + 1) when 0° < 8 < 90°?
T 0° <8 <90° B,  [( 1 - sin®8)sec?d + tan26](cos?d

7
B3  (©3

+ 1) T AR FME ? [CDS 2010 1]
(A) 2 (B) >2 Cy=2 (D)y<2

b
I[fO < 6< — and p = sec?d, then which one of the

2
following is correct?

m . f e . - .
TG0 < O< 2 R p = sec?d 3, 11 F=fafEa 53 =m=-

HUFH LT ?
(A) p<1

[CDS 2010 1]
(Byp=1 D)p=1
In AABC, ZABC =90°, ZACB = 30°, AB = 5 cm,
What is the length of AC?
ofg fRdt AABC § ZABC =90°, ZACB = 30° 21 AB
= 5cm %, 99 AC & =S 391 § 7 [CDS 20107
(A) 10 cm (B) 5 em

(C) 52 cm (D) 53 cm

Clp=>1

n
IngGgE

is the value of 67

and cosb + /3 sinb = 2, then what

Las n LY
Te0 <9 < Ea’ﬁ'{coseJr J3 sind = 2 %1, T 9 FAA

Y ? [CDS 20101]

@ @

£
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208.

209.

210.

211.

212.

I[f ABC is a right angles triangle at C and hav-
ing u units, v units and w units as the lengths
of its sides opposite to be vertices A, B and C
respectively, then what is tanA + tanB equal
to?

7fg ABC, C R ¥V fs1 %, e id A, B 3R C
W T F AR FA U THER, v THER SR w

THR € 9 tanA + tanB FFEE AT 2 [cDs 20107
2
@) (B) 1
WQ
(Cu+v (D) v

ABC is a right angle triangle with right angle

1
at A. If the value of tan B = E, then for any

real k the length of the hypotenuse is of the
form.

ABC, A T FEAR T, TF TR 599 € 19 tan B
1 . .
oG B, @ TR ametes k R T w0 e e w

FNE?

[CDS 2010 1]
(A) 3k (B) 2k
(C) 5k (D) 9k

What is the value of 8in%15° + sin*20° + sin?25°
sin“15° + sin*20° + sin*25° + + sin*75° =l
R ? [CDS 2010 1]
(4) tan*15° + tan*20° + tan?25° + ... + tan?75°
(B) cos*15° + cos*20° + cos*25° + ... + cos?75°
(C) cot?15° + cot?20° + cot?25° + ... + cot?75°

(D) sec?15° + sec?20° + sec?25° + ... + sec?75°

(x-1)

If ir is an acute angle and sing = ox then

what is tano equal to ?

= o Tk =7 FIM T IR sing = | (Xz;l) 2, 9 tano

ToFerr AT € 2 [CDS 2010 1]
x-1 x+1

A x+1 B) x-1

(€) Jxi 1 (D) Jxit1

1
If cosd = 5 in the first quadrant, then which

one of the following is correct?

213.

214.

215.

216.

. 1, . . N
ﬁﬂﬂﬁﬁ@ﬂfﬂﬂcoséa%ﬁﬁﬁ?ﬁﬁ@ﬁﬁﬁﬁ?—m

TF Tl T 2 [CDS 2010 II]
I I

A8 7 B)0> 7
T

©6< (D) 0> =

What is the value of cosl®cos2® cos3®
cosb0°?

coslcos2® cos3® ... cos90° HHF FE 7
[CDS 2010 1]
A 1 B) 0
A ®)
€)1 (D)2

If sin® + cosb = 1, then what is the value of
sinBcosd ?

% sind + cosd = 1 &, A sinfcosd =1 A7FH F1 € ?

[CDS 2010 II]
(A) 2 (B) O
C) 1 D l
©) (D) 5
1+ sindg
is j— ?
What is 1 sind equal to:
1+ sinb . ;
S FAUEL G ? [CDS 2010T1]
1-sing

(A) secO - tanf
(C) cosecB + cotb

(B) sec + tan6
(D) cosecd — cotb

Two sides of an acute angle triangle are 6 cm
and 2 cm, respectively. Which one of the fol-
lowing represents the correct range of the third
side in cm?

T == 0 T = T 9 A 6 T S 2 e 6
¥ | Trefafaa § ® FA-w T, T oo i e T A
T | Frefim e ? [CDS 2010 I1]
(A) (4, 8)

(B) (4, 2410)

€) (a2, 8)

(D) (442, 2410)

H
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1
cosecH + coth = —
m

1

1
2eosecd =m + — = cosecO =
2m

m
m 2

Solution
(C) minimum value of 3sin?d + 4cos®0 9.D B
= Putg9=90°
= 3(1)+4(0)=3
. (B) sinfcosf =k a c
2sinfcosd = 2k
sin 20
— C b A
= 2 k tanA + tanB
= 0<0<45° Ca b e e
- 0<ks< 1 b a ab ab
2 10.(A) Put=a=p3=0
= 0<k=< 0.5only then Cos2o — Cos2p
(D) p=sin?d + cos*d =1-1=0
= 1 - cos®@ + cos’ 11.(C) Puté =60°
= 1 - cos?d(1 — cos’0) L.H.<.
= 1 - cos®0sin?0 SectH0° + Cosb®
_ _ sin %20 y l ~ E
. 4 —2+2—2[R.H‘S)
=1,ife=z0°
3 Sin260° = ﬁ — E
= 5 if9<45° A A U0
(B) 2-2sin x - sin“x 12.(C) Put® = 45°
max — x = O° =(L+1-2)(1+1+ 3)
= 2-0-0=2
min = x = 90° =(2-2)2+ 2)
=2-2-1=-1 =4-2=2
9 13.(D) 6+ 8 tanf =sech ... (i)
ratio = r -2 8§-6tanf=ksecd ... (i)
s w3y () + ()°
@ g&?gtiog%? tyi-2xy sin¥=0 = 36 + 64tan’f + 96tang = sec’d
th a2 o2 0 = 64 + 36tan?*g — 96tand = k2sec?q
(Xe_n ;; _ g Xi’} i = 36(1 + tan?0) + 64(1 + tan?0) = sec*0(k? + 1)
A onlyji y = 36sec?d + 64sec?d = sec?ik? + 1)
i sinl® < cos 57° = l??secge = Sfcge(k2 + ].)
sinl® < cosd7° = cos89° <cosd7°  correct = k*=100-1=99
ii. cos 60° > sinS7° . 14 sinf-cos8+1 sind+1
A ;;gi(ify) cos43 incorrect -(A) sin® + cos @ —1 c0s 0
- A Divide neumrater and denominator by cosf,
p=(2 -1, q=(J2 +1]) then we get
ptpq-9= tan® -1+ secd
(Vz -1+ (2 - (2 +1-(2 - 1) tan® _sec 1 | An0~sect
= - 1 = -1=- tan B+ sech) -1
JZ-1+2-1-2-1=-1 ( )l cee
. (D) cosecd —coth=m tan 6 —sec®)+ 1

(
((tan ® + sec8) - 1){tan & + sec )
(

(tan 6 —sech) + 1)(_t3ﬂ9+seca)_ tané - sech

((tan® + sec ) - 1)(tan + sec6)
(tan 26 - sec20)(tan® + sec )

- tant - secH
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((tanﬂ +sec 0) —1)(tand + sec)
—1+{tan® + sec9)

— tanf — sect

= tanb + sechb — tanb — sect =0

15.{A) (tanx + tany) (1 — cotxcoty) + (cotx + coty)(]l -
tanxtany)
Convert every term in tan from.
Then we get

tanx + tany)(tanxtany - 1
A y

_ A} +
tanxtany

(tanx + tany)(l - tanx tany)

tanxtany

tanx + tany)(tanxtany - 1
A y

tanxtany

(tanx + tan y){tanx tany — 1)

tanxtany

16.(C secx— tanx
(€ sec X + tanx

Multiply numerator and denominator by

Wsec+ tanx

secx— tanx -\/St:c X+tanx
Then, ,[——— ———
sec X+ tanx +secX +tanx
= . -
| sec *x — tan“x || 1

\Il(secx+tanx)" =V(secx+tan)"* -

1
(secx + tanx)

base 63

17.(C) perpendicular _ 16

coth=

Now, here we have base = 63, perpendicular
= 16, then with the help of Pythagoras theo-
rem, we can find the hypotenuse as 65.

hypo = ,/perp.? + base?

hypo = (162 + 632

Hypo =65

Th i H—E & 9—@
en, sinf = —— & cosh=

Then sind + coss — 16+ 63 _ 79
en, sinf + cos =55 " 65 _ &5

18.(D) Either you can directly check it by just put-
ting some values of 6 for ex;

as 9= 0 or90°, you will get 5 as your answer.
Or go through the conventional method.

Put 1 as (sin26 +cos20)? and expand it.

1-2sin?*) cos 2

sin’ 8+ cos’ @

(sin?0 + cos“)* - 2sin *0 cos 9

sin® 0 + cos”’ 0

sin’ 6+ cos’ B+ 2sin %0 cos 20 — 2sin *0 cos 20

19.(B)

20.(A)

21.(A)

22.(B)

sin’ 8+ cos™ @

sin" 6+cos’ 6

sin” 6 + cos’ @

1-2sin?0cos?B
sin! 6+ cos’ @

Given {25cosec®x + sec®x)

We have, a cosec®6 + b sec?d
Then, minimum value of the given function

Then, +4=1+4=5

= (\/g + \/‘E)E (remember it)

ie., (V25 +1)
= (5+1)?=6°=36
Givena= [];?, cotnd

An it is given that 1006 = 90° it implies that
G0° = 1000
Then,

o =cotd.cot20.cot38 ............. cot990

o = cotf.cot20.cot30 ............. tan (90° - 998)
o = cotd.cot20.cot39 ............. tan {1006 - 9949)
¢ = cotb.cot26.cot30.............. tand

Now, re-arrange the terms

a=
coth.tanfcot20.tan20.cot30.tan3b...............
Theno=1

tan60 = cot20

It is only possible when 66 + 28 = 90°
ie., 89=90°
48 = 45°

Then sec4d = secd5° = fo

cosB 1 cosf sing

cot®  1+sinb

1+ sing cosB

cos?0 + sin 20 + sind
cosB(1+ sinB)

1+ sin® 1

cosB(l+sinb) ~ coso secd

E
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23.(C) A wheelmakes 360 revolutions in one minute
Means 6 revolution per second
And we know that 1 revolution = 2x radians
Then in 1 sec the number of radians it turns
=6 % 2r radians = 12m.
24.(D) sin?6° + sin®12° + sin®*18° + ........ + sin284° +
sin?90°
(sin“6°+ sin“84° + sin?12° + sin?78°...)+ sin*00°
(A.P=6,12,1824,............. 84)
Total terms = 14 [ -

Value of total terms =

cosec — sinf=m
secd—cosb=n

25.(B)

1
6=45 m= =,n= =
J2 2
m=n
m2® n2é [m-z,.fn + nz;s]
mHe ms

1 2
4 2 —r—1 = ]_
= {\/5]
cosB +sec=k
sin“g — tan“*o
6=45"°
1

J2

26.(B)

3

7z K

+‘\/§:k =

27.(D)

cos{A+B) +sin (A+B)
cos 90° + sin 90°
=1
sinf = x + —
X
-1 <sinfd =1
cosf
B<cosd <1
for any value of x both statement is not sat-
isfied
(D) Neither 1 or nor 1ii.
(n—2)180

. (5-2)180
Interiar angle = =
n 5

28. (D)

29.(C)

_ 3x180
° 3
Interior angle = 108" = T

30.(B)

31.(B)

ii.

32.(A)

33.(B)

34.(D)

35.(B)

36.(A)

a-b=15
+b= i =75
arh= ot
2a=960
a=45" b=30°
Kk = 45° _ E
30° 2

2sin®*6-cos0+4=0
Put 8=90°
2x1-0+4=0

©& Not satisfied

tan9 + cotb

8=45°

1+1=2

8=30°

1 3+1

——+43=2""=2.3004

J3 V3

Statement (ii) is correct

2nro

-=cC

360~

2><22><r><42:44 . 2_r:2
7 360 60

r=060

For maximum value

sing =1

3sing - 4

=3x1-4

=-1

sing + cosf = J2

Putb=45°

{33 )
V2, V2 v2) ({2
1 1 1 1 1 6 7
S 4B XK — —=—
8 8 2 2 4 4 4

9gin?0 + 16cos*d

for least value
8=90°
=9x1+16x0= 9
cos 47° +sind7° =k

cos247° + sin?47° + 281n47° cosd7° = k2

2sin47° cosd7° = k* -1

(cos 47°- sind7°)* = cos®47° + cos®47° -

2cos47°sin47°=1-k2+1

[cos 47" —sind7°) = J2_Kk*
(cos47° +5in47°) = k

cos? 47°— sin%47° = kﬂ
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37.(A)

38.(B)

39.(A)

40.(B)

41.(C)

42.(B)

43.(B)

44.(A)

45.(B)

46.(A)

1-sin®6 cos’8
sind P sin B
1-cos" 8 sin®
cosB cos B 4
tan’®g = p_'g tanf =—
q

cosfo—-fi=1

cos (o - f3) = cosD®
a-3=0

a=p

sing — sing + cosg — cosg = 0
Statement — (i)

cos61° + sin 29°

= 2 sin29°

sin 29° Is less 0.5
Statement (i) is correct
Statement — (ii)

tan 23° —cot 67°

tan 23° —tan 23°

=0

Statement (ii) is wrong
tanx=1 then x=45°

1 1
2sin X. cosx=2><_\/§><\/§=1

sin 46°. cos 44° + cos 46°, sin 44°

sin 46°, sin (90 - 44)° + cos 46°. cos (90 - 44)°
=sin®46° + cos® 46° =1

We know that,

Arithmetic mean > Geometric mean

(4sin®0+1) > 2J4sin® -1

dsin® 0+ 1 = 2. 2 sind

dsin“g + 1 = 4sind

tan 1° ' tan 89° =tan 1> cot 1° =1
similarly,

tan 2° - tan 88° = tan 2* cot 2° =1

tan 3° - tan 87° =tan 3> cot 3° =1

hence the equation will reduce to tan 45°
=1

1
3tanf= ——
t

3tanb = cotb
anb

fan% = S tanb= = 6= =

8in?25° + 8in?65° = 8in*25° + sin® (90 - 25)°
= sin® 25° + cos® 25° =

sin®0 + cosd + 3sin?0 - cos?0 - 1

sin®0 + cos®0 + 3sin®0 - cos®B-1 -1

8in®6 + cos®d + 3sin®0 - cos?0 - (sin?6 + cos®9) - 1
(sin*6 +cos®6)*-1=1-1=0

47.(C)

48.(C)

49.(D)

50.(A)

51.(B)

Sec of any number can never be less than
1 tan can take any value from —oe to + o=
cosec of any number can never be less than 1
cos of any number can never be greater
than 1

s0 option 1,3,4 are not possible

sin19°

cos71"

cos 73"

sin19°

We have

sin{90 - 71)° . cos(90-17)°

cos71° sinl7°
cos71° sinl7°
= :
cos71° sinl7®
=>1+1=2

I[f 0 <8 <90° then all the ratios will be posi-
tive.

Given that sinb =

5
— |25 4
=X =0t = cosec?9—1= E_1= 3
=3x=4
So,

1+3x +9x2 + 27x3 + 81x* + 243x°
= 1+3x +(3%)* + (3x)* + (3x)* + (3x)°
S 1+ 4+44+4% 441445

5 4095
-1 =—— =1365
4-1 3
We have

cos’x +cosx =1

= cosx =1-cos* x = sin*x

sin'?x + 3sin'“x + 3sin®x + sin®x
= cos’X + 3 cos”x + Jcos’x + cos®x
= (cos®* x)* + 3(cos® x)? (cos X) +3(cos? X)(cos
%)%+ (cos x)*

= (cos® X + cosx)?

=1*=1

We have

log  (cosB) + log (sin®) + log (tan®)
+log (cotd) + log (secd) + log, (cosecd)

= log  (cosf - sinb - tand - cotdsect -cosect)

cosﬂvsine-tanﬂ]

=1lo
Bu [ cosf-sin@ - tand

=log 1
=0

52.(D) sin*d - cos*d

(sin*0)? — (cos?0)*

(s1n?%0 + cos?0)(sin?d — cos?d)
[-- a*-Db?=(a+ bj{a-D)]

E
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53.(B)

54.(B)

55. (B)

56.(A)

=1 x (sin“d — cos?0)
1 - cos?d - cos?0
=1 - 2cos?0
cotl®cot23°cotd5°coth7°cot89°
cotl®. (tan90° - 23°)cot45°cotb7° tan (90° — 89°)
[-- tan (90° — 0) = cotB]
cotl®.tan67°.cot45°.cotb7° tan 1° = cot45°
[-- tanB.cotf= 1]
=1 [ cotdd® = 1]

[-- sin?0 + cos*0 =1]
[ 80?6 = 1 - cos?d]

The hour hand of the clock covers 360°in 12 h
Angle covered by hour handin 1 h or

360

60 min.= Ev

And angle covered by hour hand in 10 min.

30
60 x10=5
Statement [
LHS = (sec?d — 1){1 — cosec?0)
= (tan?d) x (-cot?0)
[. 1+ tan*d = sec?d and 1 + cot®d = cosecd |
=-1 [+ tanB.cotd = 1]
Statement [ is incorrect
Statement II
LHS
= sind(1 + cosB) '+ (1 + cosd)(sind) '

= 30°

sin?0 + (1 + cos9)?
sin9(l + cos8)

sing 1+cosB

1+ cosd sin g =
sin?0+ cos*9+ 1+ 2 cosf
sinB{1 + cos0)

[ (a+b)>=a*+ 2ab + b7

2+ 2cosb .
= sin6(l+ cos) [+ 8in%6 + cos?6 = 1]
2(1+ cos E!') - o
- sinﬁ(l—i— cosﬂ) - coSecy = sin
= JeosecH = RHS
We have secx cosecx = 2
1
81X COS X
= Zsinxcosx=1
= sin2x=1
n i
= 2x = 2 X = Z
t e 4 thx = [tanE]u+ [COtEj“
= an“x + cot"x = 2 )

=1+1=2

57.(A)

58.(C)

Uy

59.(D)

60.(B)

cosx + cos’x =1
1 - cos*x = cosx
Now, sin“x + sin'x
= (1 - cos?x) + (1 — cos*x)?
[--sin®6 + cos*0=1]

= cosX + cos¥x (from eq. (i))
But, cosx+cos*x =1

sin“x + sin'x =1
Given, sinA +cosA=p
sin*A + cos*A =q
Squaring eq. (i), we get

(sinA + cosA)* = p?

sin“*A + cos?A + 2sinAcosA = p?
or 2sinAcosA=p*-1

[-- sin?A + cos?A = 1]

pe-1

sinAcosA =
Now, cubing hoth sides of Eq. (i), we get
(sinA + cosA)® = p*
sin“A + cos®A + 3sinAcosA(sinA + cosi) = p*
[--([a+Db)? =a’+Db*+ 3ab(a+ b)]

p*-1
3 — 3
q+t ( 5 ]P P
2q+3p*-3p=2p°
p*-3p+2q=0
Hence, option (C) is correct.

sec®0 — tand

*7 sec®0+ tanb
1  sin@
_ cos?) cosh _ 1—sindcosd
1 sing 1+ sinfcosb
cos“0 cosb

_2-2sinfBcost 2-sin20
T 2+ 02sinfcosb 2+ sin 26
We know that, minimum and maximum
value of sin20 are — 1 and 1.

_2-n 271 L
o 24(-1) " MAEXTH 173
Hence, - <x=3
J
1
We have cosb= —
N5
= tanb= Jgec29-1= 5-1=2
2tang  2(2) 4 -4
1-tan®8 1-(2)2 " 1-4 3
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61.(B)

62.(C)

63.(C)

64.(C)

0°<8<90°,0°<g,<90°
and cosd < cosd

6 > ¢[cosx is decreasing function in |:O:!

3
We have, sin (A + B) = %

= A+B=060°

And cosB =

N"m]

= B=230°
Solving Eqgx. (i) and (1i), we get
A=30°
tan(2A - B) = tan(60° - 30°)
1

J3

=

= tan30° =

We have,

cosB cosB

1+sing

1-sind
cosB(1+sind+1-sinb)
= ' =
1 - sin g
2cosb

cos?0

1
cosd = 2 = cosb0°

B=60°
. Statement 1 is correct.
II. 3tand + cotb = ScosecH
put 8 =60°
-+ 3tan60°® + cotb0® = Scosect0”

2

&l

1
33t 5T5x

9+1 E
IO BN

10 10
= = = =

A A

Statement II is also correct.

2 42
t:.n:)SQG=1—u
2pq
O<cos?b<1
2>< 2
Osl—p d =
2pq

0<2pqg-(p*+ g7 =2pq

T

)

= ptrg-pg<0

= [(p—-g?=0

It is possible only when p=q
Statement [ is correct.

, 4pq
tan? = (p+q)2 -1

tan®*g = 0

4pq _
(p+a)?

4pa-(p+q* 20
(p+q*-4pq=< D

P’ +q*+2pq-4pq< 0
(p-q* <0

It is possible only p=q
Statement Il is correct.

120

l

=
=
=
=

65.{C) cosi + sec
+
= cosb o
= cosb+ =2
cosB

Statement I is correct.
sec?d + cosec?d

1 N 1 B 1
sin20  sin20.cos2)

cos“0
4 4
~ (2sinfcosB)? " sin220
4
sin 226

Statement II is also correct.

>4

66.{C) We have sin*x + sinx = 1

= sinx = 1 - sin®x = cos?x
= 8in®x = cos'x
= 1 — cos?x = cos'x
= cos’x + cos®x =1

cubing both side
{cos*x + cos’x)® = (1)°
= cos'?x + 3cos'%% + 3cos®x + cosx =1
67.(D) We have 3sind + cosb =4
squaring both sides
9sin?0 + 25c0s%0 + 30sindcosd = 16

= 9 - 9cos?6 + 25 — 2581020 + 30sinbcosb
=16
= Ocos?0 + 25s5in?0 — 30sinbBcosb
=9+ 25-16
= 3{cosf — 5sing)* = 18

ﬁ
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68.(B) We have cotf(1 + sinf) = 4m
cotf(1 - sind) = 4n
16mn = cot?6 (1 - sin?0)
16mn = cot*d cos?d
Now, add eqs. (i) and (ii), we get
coth = 2(m + n)
Subtracting eqs. (ii) from (i), we get
cotbsing = 2(m —n)

= cosb = 2(m - n)
Putting the value of cotb and cosf in eq. (iii),
we get

16mn = (2%(m — n)*){2*(m + n)?¥
=16 [mz _ nz)'z
= mn = (m* - n?*
69.(C) We know that,
1 Radian = 180°

. 180"
1 Radian =
180°
= R Radian =
= nR=180°D

70.(C) We know that, AM = GM

Otan 29 + 4 cot 20
2

z [(9tan®B)(4cot?0)]'/?

9tan“0 + 4 cot =0

=
= 2 =

[--tan@cotd = 1]
= 9tan?0+ 4cot?g > 12
. Minimum value of 9tan?0 + 4cot?0 is 12

71.(B) Let xsinf = g 22tanb _
{(B) Let xsinb =y cos 1 tan’0

Taking xsinf = y cosb

= Y =tanf
X

Now, X = kcosec
v = ksect

e ]-_y_
l—tanHE]J . %2
2tanb

and z = k[

T ) T2
Y i A R Y
x? 2y 2xy

From eq. {ii) & (iii)
x* + ¥? = k*cosec?® + sec?f)
= k*{tan?0 + cot?0 + 2)
= k?{tand + cotB)?

£2 RN
= x2+y2=k2[1+§] =k2[xu+sz

x ¥, Xy
<2 + v?
L e XY
Xy
, , x2y? x2y?
= (x*+y¥) x (X2+Y2)2 = X2+ y?

From Eq. (1v)

L Xzyz‘ X2 — y?
Zo xrry )\ 2xy

. 4Z2[X2 + yﬁ]

2
4[ x2y? J[xz—sz“ (x7+ y2)
x*+y? 2xy
= [X2 _B y2)2
We have,
cosf + cos@,2 +cos, =3
Since O<cos8<1
From Egs. (i) to be true
cosf = cosf, = cosl, =1
0,=6,=90,=2nx
Now, sinf + sinf, + sing,
= gin2ng + sin2nw + sin2nw

72.(A)

=0+0+0 [+ sin2nr=0]
=0
73.(A) We have,
cosf+tang=1
When 6=0°
cos0°+tanD°=1+0=1
When 9= 30°
30 30 V3 ! >
° 4 °= — 4+ —= =
Ccos tan 5 N NE
When 9= 45°
1 1+ 42
cosdd® + tands° = E +1= NG
When 0 =60°
1 1+ 243
cos60° + tan60" = = + |5 = Q\F

. It is clear that, cos8 + tand = 1 is valid only
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74.(A)

75.(A)

76.(D)

77.(D)

78.(A)

We have,

) 1 1
smx\/ +
l+cosx 1-cosx

l-cosx+1+cosx
sin (

1+ cosx)(1- cosx)

2
=s5inx sin X, -
1 cos® sin“x

*’5:\/5

= SINX.—
sinx

cos*A-sin* A

We have, - -
082A —sin A

cos?A)? —
( )

(sin2A)2

cosZA - sin?A

(COSQA + sin QA) (cos A — sin QA)
- (cos A — sin "‘A)
[~ a2-b*= {a+ b)(a—b)]

= cos*A +sin*A =1
We have, 7sin?x + 3cos*x = 4

sin ?x Cos %X 4
:> =
Ccos*x cos?X  Cos*X
= Ttan?x + 3 =4 sec®x
= T7tan’x+ 3 =4 (1 + tan?x)
= Ttan®x + 3 =4 + 4tan?x
= Stan?x = 1
1
= tan?x = 3 [-D < x<90°]
1
= tanx = =
A3

We have, X = a cosb + bsind

and y = asinf - bcosb
x* + ¥% = (cosb + bsinb)? + (asind - bcosd)?
= a®cos®6 + b?sin?6 + 2abcosbsind + asin®0 +
b2cos?d — 2absinbcost
= a®cos?6 + a?sin?6 + b*sin?d + h2cos0
=a*+h? [+ sin®6 + cos?6 = 1]
We have
Slides of triangle are 3, 13 and 12.
This is a pythagorous triplate is AABC

F

12

C B

. 12 5
sinb = 13 COSG=E
sinf + cosb = — +i -7
13 13 13

79.(A) We have
T
sinx + cosecx X e [O’EJ

sin X + cosecx

2 Z Jsinx cosecx

=  sinx + cosecx =z 2

T
Since x e [O’EJ

sinx + cosecx > 2

m?— n?

80.(A) We have, sinf= ———
m?+n

cosd= /1 sin?6

AM. =G.M.]

81.({A) We have,

sin 45% — 8in 30
cos 45"+ cos60°

sec45% - tan43°
cosecdb® + cot45°

_V2-1
- \/E+1

Hence A=B
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82.(B)

83.(B)

IL.

III.

We know that hour completes are rotation in
12 hours while hand completes are rotation
in 60 minutes.

.~ Angle traced by hour hand in 12 hours = 2x
= Angle traced by the hour hand in 4 hrs. 36

(4,36
min i.e. 60 hr

23 21 23 23m
OF 5 5T 10" 5 30

Also, angle traced by the minute hand in 60
min. = 27
= The angle traced by the minute hand in

s oR
36 min. = — x 36 = —
56 min. = =5 %3 5
Hence, the required angle between two hands
_6brm 23n  36m-23m 13n
5 30 30 30

. i 2r 3m
which lies between 5 and 5

2n 12=n 3r 18r
—=——and—=——
5 30 3 30

We have,

[. 45° «<8<60°
sec? + cosec? = ¢

8=45°
sec?45° + cosec?45°=2+2=4
8=60°
4 16
sec?60° + cosec?60° = 4 + £y = 3

16
4 << 3 True

0° <B<4d5°
1+cosb )
1-cosd
1+ cos 30°
Puto=30° =» ————
1-cos30°
2++3
= 2_% < 2 False
0°<B<43°
cosf N sin@
1-tand 1-cotd
cos %0 sin %0

cosO-—sinB cosB-—sing
cos “0 — sin 20 )
= —— =—cosB+sind

cost —sind

Maximum value of cos8 + sinf is /2 false.

84.(B) We know that

1 radian = 57° (approx.)

sinl® < sin57°

sinl1°® sinl*

; - <
sin 57

1

-< 1
sinl*

4

J3

85.(C) We have, tanb + cotd =

sin®  cos0 4 sin“0 + cos <0
N =T =2 =
cos9 sin g \/5 cosOsinb
L _ 4 inog= 33
sin20 /3 e WY
2
20= 2 g= =
= — = = —
3 6

. . T T
sind +cosb =smg + COSg

1 J§=J§+1

2 2 2
86.D) ............ between — 1 and 1, then cosx = 2"+,
doesnot ............ value of m.
m+n
5 2 JJmn : 80 mn = (m + n) does not

hold true for m, n belonging to natural num-

bhers.
Let's take an example.

If m =1, then n > 1 + n this cannot he true.

Hence, neither 1 nor 2 is correct.

87.[D) Given, — - %tan@z U ()
y _
and —tanf + P 1 (1i)

On solving Egs. (i) and (ii), we get

§_1+tan8 dl_l—tanﬂ
a sec?d an b  sec?®
X2 yz (1+tan9)2+(l—tan8)”
az bz sec’ B

O sec?h o o
= = 2cos

sec’ 9
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88.(C) I Jl—cosﬂ _Jl—cosﬂxl—cosﬁ
() 1. 1+ cosd 1+cos8 1-cosb
_ [{1-cos)?
1-cos“0
1- B 1-
= ( .COS) = _COSB = cosect — cotd
sin 20 sing
Hence, Statement [ is true.
I J1+cosﬂ _\/l+cos@xl+cosﬂ
"¥Y1-cos9 1-cos9 1+ cosf
(l+cosB)* 1+cosH
= - = . = cosech + cotf
sin 2@ sing

Hence, Statement II is true.
89.(B) We have, p = cotf + tanb = cosect.sect
q = secb — cosf = sin?d.secd
(P - (@?p)¥? = (cosec?0.sec?0.sin%0.sech)?/?
— (sin*0.sec?B.cosecH . sech)??
= (sec®d)¥? - (sin®d.sec38)*/?
= sec?d - s5in*0.sec?d = sec®0 (1 - sin%9) = 1

cos?0 —3cos8+ 2

90.(C) S0 70 1
= cos*0—3cosf+ 1+ 1-sin*9=0
= cos*)—3cosf+ 1 +cos*0=0
= 2cos0-3cos9+1=0
= (2cost—1)(cosb-1)=0
= cosd= T orcosf=1

2
6=60°0r 9=0°
Hence, both statements are correct.
91.(C)

92.(C (sinSSDJ2 (COSSSD
{(€) cos55°) | sin35°

- {S}‘n(%’ - 55°)T ) {cos(goo - sso)T

J + 2sin30°

cos 55" sin3s5*
_ { cos55° sin35°Y
|l cos55° sin35°
=12-12+1=1

‘ . V7
93.(B) Given, sinf + cosb = —

On squaring both sides, we get

B
(sin® + cosf)? = N

94.(B)

95.(D)

96.(C)

7
= sin?d + cos?0 + 2sinbcost = 4
. 7
= 1 + 2sinfcosd = r
. 7
= 1 + 2sinfcosd = 2
i 7
= 2sinbcosb = Fie 1
i 3
= 2sinbcosb = 2
Now, (sinf - cosb)? = sin®*0 + cos?d — 2sinbcosb
_q 3 4-3
T4 T 4
= (sind - cos0)? = 4
inG 9) = 1
{sinb - cosf) = 5
Given, sinx+sin®x=1
= sinx = 1 — sin’x
= SINX = cos®X e (1)

Now, cos®x + cos®x + cos*x
{cos?x)* + 2{cos®x)® + (cos“x)?
sin'x + 2sin®*x + sin’x
sin“x(sin*x + 2sinx + 1)
sin“x(sinx + 1)2

= [(sinx)(sinx + 1)]?

= (sin®x + sinx)?

= (1)

We have,

cosec?08° + 5ec?256° - cot?234° — tan®22°

= cosec®H8° — tan?22° + 5ec?56° - cot?34°

= cosec?08® - tan?(90° - 68°) + sec?36° —
cot3{90° - 56°)

= cosec®H8° — cot?68° + sec256° - tan®56°
=1+1=2

Given, 2y cosf = xsin8

= xsin® -2y cosb =0

[from eq. (1)]

[+ sin?x + sinx = 1]

and 2xsech - ycosecd =3
2x N
- cos® sin® 3
9= L d 6= ——
[- sec cogp 2nd cosec i 6 |
= 2xsinf - ycost =3sinfcosb ..., (1i)

On multiplying both sides of eq. (i) by 2, then
subtract the result from eq. (i), we get
xsing - 2ycosd — 4xsind + 2ycosd =
0 - 6sinfcosd
= -3xsind = - 6sindcosd

a
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_ —6sinfcosb
= T T 3sine
= x=2co88 .. {iii)

On putting x = 2cos in eq. (i), we get
2cos0sind — 2ycosb =0
2cos0sinb
= ¥ 2cos9
> v = sing
X%+ 4y? = (2cos0)? + 4(sinb)?
[from eq. (iii) and (iv)]
= 4cos?d + 4s5in?0
= 4({cos?*b + sin?*0)
=4 [+ 80?6 + cos?d = 1]

1+3
o)
On squaring hoth sides, we get

1+-\/§T

2

97.(C)

Given, sinf + cosb =

(sin® + cosB)? = (
= sin?0 + cos“g + 2sinbeosd

_ 12+(-J§)2+2x1x\/§

4
[--{a+Dh)?=a%+h?+2ab]
= 1+ 2sinfcos = %
= 2sinfcosd = % -1
_ 4+2/3-4 23
4 4
3
= 2sinfcost = g
= sinfcosb = £ ................ 0
4
sin 8 cosb
Now, tanf + coth = :
cos@ sin§
_sin*0 +cos*9 1
cosOsinb sinb cosd
= L [from Eq. (i)]
7 .
4
4
YA

98.(B) The value of A, when 6 =0°
sin*g + cos'y =1
When 0 = 45°
20+ cosp = Lo Lo
sin cos® = S + —=—
2 4 4
When 8 = 30°
sin*@ + cos’d = 1, 2.5
4 16 186

Average value of A,
3 <A<l
7 SAS

cotA+cosecA-1

99.(A) Lety=

cotA—cosecA+1

cos A 1
+

sinA  sinA

cos A 1

= | +1
sinA

sin A
cos B 1

<in® and cosech = Sing 5

-~ coth =

cosA+1-sinA

cosA-1+sinA

cos A+ (1—-sinA)

cos A—(1-sinA) X

cos A+(1-sinA)
cos A+(1-sinA)
[by rationalisation]

2

[cosA+(1-sinA)]
cos? A-(1-sin A)*
[ (a—b)(a +b) = a— 1]
cos?A+({1-sinA})%+ 2cos A{l - sin A)
cos?A —(1-sin A)?
[--(a+Db)* = a + b* + 2ab]
(1-sin“A)+{1-sinA)?+2cos A{1-sin A)
(1-sin2A)—(1-sin A)*

[--cos®0 = 1-sin“g]

100. (D) We know that,

) 180
radian = T degree = 57°17'45"

Now,
1. sinl°® > sinl®

180"

s5inl® > sin
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False, since, sinf is an increasing function for

T
g e {O,E}

180"

I1. cosl®<cos

False, since, cosf is an increasing function for

T
g e {O,E}

L]

[II. tanl®>tan

False, since, tand is an increasing function for
r
9 = |:O3 §:|

1
tan?x + =2
anx tan ?x

101. (C)} Given,

= tan*x + 1 — 2tan®*x =0
= {tan’x-1)2=0
= tan*x-1=0
= tan®*x =1
= tanx=+1
= tanx = tan4S°
= x = 45°
102. (C cos 75" . sinl2° cos18*
-(€©) 5in15* cos 78° sin72°
_ cos (907 —15°%) | sin (90" - 78%)
sin15* cos 78"
cos {907 — 72°)
cos72°
_ sinl5° cos78° sin72°
 sin15° cos78° sin72°
=1+1-1
=1 =RHS
LHS = cos35°  sinll” . 28° 62°
SINS5°  cos7Q° | LOSAO COSEC
_ ©0s8(90°-55) sin(90" -79%) .
sin 55° cos 79"
cos28°. Sn60°
_ sin55°  cos79°  cos(90°-62°%)
sin55" cos79° sinG2°

1-1+1=1=RHS

103. (B) We have, tanl tan2°tan3°tan4° .... tan89°
= tanl’tan2°tan3’.... tan45°tan46°tan47° .....
tan89°
= (tanl®tan89°).(tan2°tan88°)...
tan46°). tan45°

(tand4°

=1-1..... = [-- tanftan(90° —0) = 1]
sin 80° .
LHS = -~ - 8in59°sec31”
cos 10~
sin 807 )
= c0s(90° - 80°) - 8inb9°sec(Q0° — 59°)
_ sin 80" 50° 50°
simgo° _ Sinb¥°cosec
=1-sinb9 Sn59°
=1-1=0=RHS
104.(B) LetsinA=x ... (i)

Then, cosA = tanB
= /1-sin2A = tanB

= J1-x2 = tanB

Now, cosB = tanC

=tanC = m =tanC

secB
from eq. (ii) we get

1
Arlx e
l C -
= m =tanC . [1]1)
1 1
Now, cosC = JYsec?C ~ J1+tan*C
1
= — [from eq. (iii}]
1+
2 - x*
N2 -x* .
=cosC= — ... {iv)
3—x=
sin A
cosC = tanA = cosC=
os A
c sin A
= cosC= F———— - smiA
from eq. (i) and (iv), we get
v2-x7 X _ N2-x"x41-x2
-\/S—X2 - J1-x2 —X= \/3—X2

ﬁ
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On squaring hoth side we get
(3-—x%x?=(2-x(1 -x9)

= A2 -x"=2-2x*-x*+x’
= Ax?-x"=2-3x*+x’

= —3x2+2-3x4+x"=0
= 2X'-6x2+2=0

= -3x*+1=0

Let X*=t

' -3t+1=0

Now comparing at? + bt + ¢ = 0, we get
a=1,b=-3andc=1

_ ~btb?*-dac 3+y9-4x1xl1
2a B 2x1
5
=ﬂ+—
= t 0_2
Nowputt = x*
J5 2 [3x45) 61245
. X2=3i_=—>< =
2 2| 2 4
_1+5+25 _ (1+45)
4 4
V5 - _ J5 -1
X—T = sinA = 5
105. (A} Given —_20"A
-8)  Given 1 A T
= 3-tan?A = k(1 - 3tan?A)
= 3ktan?A-tan’A=k-3
= tan?A(3k-1)=k-3
y A k-3
e a8 3k -1
\/k 3 Jk 3
= EnAT 4G 1 Bkl
In right angled AABC,
AC? = BC? + AB?
= ac? = (Vk—3)* + (Vak -1)*
= AC*=k-3+3k-1
= AC*=4k-4 = AC*=4(k-1)
AC= 2Kk -1

From the figure,

A W3k -1 B

ina = - YK
SR T Ac 2\;’
Now, cosecA(3 SmA - 4sin*A)
= cosecA x sinA(3 - 4sin?A)

x ginA(3 - 4sin*A)

{:cosecA: _1 }

sinA
= — 2A = —
3 -4sin“A =23 4[2ﬁJ

k-3 (k —3)
B RISV R Py

sin A

]

:

[a—

2k
k-1
106.[D)Given, tanA + cotA =4
On squaring both sides, we get
(tanA + cotA)? = (4)2
= tan“A + cot?A + 2tanAcotA = 16
= tan?A +cot?A+2=16
= tan*A+cot’A =14
Again, squaring both sides, we get
(tan“*A + cot*A)* = (14)*
= tan'A + cot'A + 2tan?*Acot*A = 196
= tan*A+cot®A+2 =196
= tan'A + cot'A =194

. l1-sinx
107.(C) Given, p = ‘fm

(1- sinx)(1 - sinx) 1-sinx
p= (1 + sinx) (1 - sinx) T A _sin?x
_1-sinx
COS X
cosx (1-sinx)  cosx(l-sinx)
l+sinx  (1-sinx) 1-sin2x
_cosx(l-sinx) 1-sinx
cos®x ~ cosx
p=q=r
_ (1-sinx)’ (1-sinx) (1-sinx)
Now, p* = = = X :
COsX COS X COS X
= p2 = q =T

Study Center: Jdipur « Gopalpura » Lalkethi » Jhotwara » Ambabari « Udaipur « Alwar E



Mother's Previous Year Questions Booklet » Trigonomehry

cos A sinA

108. (A) 1. 1 - tanA * 1-cotA

LHS =

cos A sin A

1_SlnA l_cosA

cos A sin A

cos2A sin %A

cosA-sinA

sihA—cosA
sin?A

cosA—sin A

cosZA

 cosA-sinA

_cos?A-sin*A  (cosA -sinAj(cos A+ sinA)
~ (cosA-sinA) (cos A - sin A)
= (cosA + sinA) = RHS
109.(C) [nright angled AABC, AB : BC=3:4or
AB_3
BC 4
Now, in A ABC, AC? = AB* + BC?
=32+42=9+ 16 = 25

ac-s sima= BC4
= = si = ac" 3
C
4
A S B
inB = sin90° = 1 d'C—E—E
sin sin and sin AC &
. ) ) 4 3
Now, sinA + sinB + sinC = 3 +1+ 5
_4+5+3_£
3 5

110.{B) cosec?67° + sec*57° — cot?33° — tan?23°
= cosec?(90° - 23°) + sec¥(90° - 33°) — cot?33° -
tan?23°
= sec?23” + cosec®33° - cot®33° - tan*23°
=1 +tan?23° + 1 + cot?33° — cot*33° — tan?23°
[+ l+tan?d = sec?d and 1 +cot*d = cosec?d)
=2

111.(B) 1. sin*x - 2sin’x—-1=0

. 2+J4+4  2+48

= sin‘x = 5 = 5

= sin’x

+ 2
#:m@

= sin?x = 14.2>1
or sin“x = 1- ./2 <0
Hence, both are not possible.
II. Since, 1.5 radian is in IInd quadrant.
Therefore, sinl.5 > 0 and cosl.5 <0
sinl.5 > cosl.5
so,only ii is correct.
112. (B} Give, sinx +cosx=c¢
On squaring both sides, we get
(sinx + cosx)* = ¢?

= SiN%x + cos*x + 2sinxcosx = ¢
= 1 + 2sinxcosx = ¢?

] Cz - 1 +
= SINXCOSX = ——— s i)

Now, sin®x + cos®x = (sin?x)* + (cos?x)*®

= (sin?x + cos?x)[sin’x + cos*x - sin’xcos?x]|
[-a°+b®=(a+ b)(a®+ b?-ab)]

= 1[(sin*x + cos®x)? — 3sin*xcos’x]

= {1 - 3sin*xcos’x)

sinx + cos’x = 1 — 3sin®xXcos’x

2 132
:1_3[c 1}
2

:1_3[c4+1—mﬂ]:4—3c4;3+6a

[from Eq. (i)]

_1+6c>-3¢"

4

113.(C) [. 1 —sinx # 0 = sinxz0
= x#0, which does not belong to be given
interval.
So, there is no value of x.
II. sinx = 3si™ = 1 =sinx, 350
On multiplying 3 both sides, we get
3 = sinx, 3% 3 = 3= sinx 3! s>
= 3= sinx.3%%%
= RHS is less than 3 while LHS 1s 3.
Thus, the equation does not hold for any x.

114. (C) Given, tan(A + B) = /3
= tan(A + B) = tan60°

A+B=60° . (i)
and tanA=1 = tanA = tan4d5°
o A=45°
From Eq. (i), A+B=60°
= 45°+B=60° = B=15°
Now, tan(A-B) = tan(45° - 15°)

ey
= tan30° = N

Hence, the value of tan(A - B) is

&=

E
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115.4A) I LHS = 200 _ sec®® e
() 1. "~ 1+cot?® cosec® an
RIS = [l—tane 2_t "
“\1-cott) an
s 0 } .
At § = e RHS = 0 form, which is
indeterminante
.. Statement I is correct.
1
II. cotb= —— = tanf.cotb = 1

tan b
Which is true for all values of 8.
Hence, Statement Il is incorrect but state-
ment I is correct.
116. (B) We have, x = acost and y = b cotd

.E—E}[E_,_E. a* b*
x yAx v/ = ¥y

= gec’f—tan®b=1

117. (B We h cosf 1+ sin®

- (B) We have, 1-sin® 1l+sin®
B cosﬁ(l+ Sinﬁ) B cosﬁ(l+ Sinﬁ)
- 1-sin?6 - cos 29

118. (C) We have tan(x + 40)° tan(x + 20)° tan(3x)"tan
(70-x)° tan(b0-x)°=1
[+ cot{9Q° -08) = tanb]
=  tan(x+ 40)° tan(x + 20)° tan({3x) cot (90°
-70°+x)°cot(90 -50-x%)° =
= tan(x + 40)° tan(x + 20)° tan{3x) cot (20°
+ x)°cot(40 + x)° = 1
= tan(3x)°=
=  tan(3x)? = tand5® = 3x=45
. x=15

3
119. {(A) We have, sinfcosi = 2cos’d — 2 cosb

= 2sinfcosd = 4cos’0 — 3cosd

= cos0 = 0; = 2sinb = 4cos?6-3
= 2sinf=4-4sn%6-3

= 4dsin?0+2sinf-1=0

_-2%V4+16  -2+2J5
8 -8
-1+ 5

4

Since, 0 is an acute angle,
sind > 0

J5 -1
4

sing

= sinf =

sing =

120.(B) 1. If45° <0< 90°
The, sing > cosb
sin66° > cosb6® incorrect.
II. When 0° < 8 < 45°, cosb > sinf, cos26° >
sin26° or sin26° < cos26°. It is correct.
Hence, only Il is correct.

2a+3b N 2a
3b 3b
Since, sind is always smaller or equal to 1

121. (A) We have, sinf =

2a
but1+?>1.

Hence, it is not possible.
122, {A) We have, tanf + sec0=2 = sect=2-tanb
On squaring both sides, we get
= sec?d=4 + tan?0 — 4tand
= 1+ tan“0=4 + tan“0 - 4tanb

tant = Z

= 4Han9=3 =
123, (A) Since, 0= cos’x <1
o -1 £cos?x + cos?y—cosfz <2
Minimum value of the given expres
sion is —-1.

T n T
124. (D) We have, 32cot* (Z] —8sec? [EJ + 8cos® (g]

(%)
=32.(1)-8.(2) +8.| &

343
=02—8.[4]+8.?‘/_ =32-32+3/3 = 3,3

125. (A) Since, value of cost decreases, from 0° to
90° and 45° it is equal to the value of sind.
Similarly, value of sinf increases from O to
90° and at 45° it is equal to the value of cos8.
For 0° <0 < 45°, cos > sinf.

So, value of cos25° — sin25° is always positive
but less than 1.

4
126. (B) In AABC, cosA = 5 ie. AB=4and AC=5

o_AB _4
ST Ac T 5
A
4 5
B C
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127.{C) Since, ¢ and 3 are complementary angles.
n=90°-3

Now, \/cos o.cosecP - cosasinp

_ Jcosi
Y sinf3
COS 0

- \/cos(90 -B)

—cosasinfi

- cosacos(90 - B)

cos O

= Jsinfg =sino

= \/COSGt —COS(.cOSC = /1_ cos2n
3
128.(C) - 2cot8=3 = coté=7

2cosb-sing 2cotB-1
2cosB+sin® 2cotf+1

3
_2><2—1_3_1_g_l
2><%+1 3+1 4 2

129, (D) sin"0 + cos"d = (sin”9)* + (cos?0)*
= (sin?0 + cos?8)(sin’f + cos’d — sin*bcos®0)
= (sin“0 + cos0)? — 2sin“0cos*0 - sin“Gcos?0
1 3 1
2- 17473
130. (D) By trigonometric identity, sec?d — tan*o =1
= (sech+tang).(sec —tand) = 1

= (1 — 3sin*0cos?0) = 1 - 3 x

1
= sec —tand = o e i)

o

and given secB+tanf9=2 ... (1i)
On adding Eqgs. (1) and (ii) we get

1
= 2secb= - +2

2
sec = 2
131. (B) cosec(75° +8) —sec(15° -89)—tan (55° +9) +
cot{35° - §)

= cosec(75" + 0) — cosec[90° — (15° — 0) — tan
(55° + 6) + tan[90° - (35° - 0)

= cosec{75° + 0) — cosec(75° + 0) —tan (55° + 0)
+tan(55°-0) =0

132. (D) sind+ 2cos8=1
On squaring both sides, we get
(sinfd + 2cos6)2 = 1
sin?d + 4cos*6 + 4sinfcosd = 1
(1 — cos?) + 4{1 — sin*Q)+ 4sinbeost = 1
—(cos*0 + 4sin*0 + 4sinfcosf = 1-5
cos’0 + 4sin*6 — 4sinfcosd = 4
(2sin8 — cosd)® =
2sinf —cosd = 2
133. (A) cosx+secx =2
On squaring both sides, we get
cos’x +secix+2=4

Lyl

= cos’x +sec’x=2 ... (1i)
On cubing Eq. (i) we get

= cos’x + sec®x + 3{cosx + secx) = 8

= cos’x + sec®x + 3(2) =8

= cos’x+sec’x=2 e {iii)

From Eq. (i), (ii) and (iii)
cos"X + sec'x = 2
134. (D) sin25°sin35°sec65°sechs”
1 1
cos b5 cog55”

1 1
= Sin25%.sin35% " 1590 - 25°) * cos(90 - 35°)

= 5in25°%.8in35°.

g 4] - ] <@ 1 1 —
= sin25°.8in35 Sn25° =ind5e 1
135. (B) Given, tan86 = cot20
=  tan8 = tan(90° - 20)

= 86 = 90° - 20 =0=09°
tan56 = tan45°= 1
136. () - sin(A + B) = 1
= (A+B)=90°
B=90°-A

= A=90°-B

Now, cos(A - B] = cosAcosB + sinAsinB
= c0s(90° — B)cosB + sin(90° — B)sinB
= sinBeosB + cosBsinB
= 2sinBecosB = sin2B

137. (D) Clock will make right angle at {Sn + 13} x

E T t

[p min. pastn.

Here, n =3

12
(5% 3+15)x {7 min. past3

12
= 30 *x — min past.

11

8 8
= 32Hmin past3ie.3h SQﬁ mit.

E
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i
138. (A) Given, 0 <8 < 2 then 1-2sin@cosd

=.J/sin>6 + cos 6 — 2 sin § cos O
[ sin®6 + cos?6 = 1]

= (cosﬁ—sinﬁ)"*

i
~ 0<l< 23 cosb > sinf, so we take (cosf — sing)?

= cosb — sind
139, (C) Given, tan® + cotf =2

sinf cos§ sin®f + cos?g 5

cosb sin® sinfcos®
L2 S sindeost= = ....(

SinBcosh = sinfcosd = 5 ... (i)

Now, (sind +cosf)* = s5in*0 + cos?*0 + 2sinfcosd

1
=1+ — =
1 2><2 1+1

= (sinb + cosf)* =2
sind + cosf = Jo

[From Eq. (i}]

1
secXx _ cOSX
140. (A) cotx +tanx COSX sinx
sinXx cosx
1
cos X

cos?X + sin“x
SINX COSX

1 sin XCoOs8X
= X =sinx
cos X 1
141. (B) (sin*x — cos2x) (1 - sin®*xcos®x)
= (sin“*x - cos?x)[(sin*x + cos’x)* - sin*xcos?x]|
[+ sin®x + cos?x = 1]

= (sin“x — cos?x)

[(sin'x + cos'x + 2sin“xcosX) — sin*xXcos?x]
= [(sin?x — cos?x)(sin’x + cos*x + sin’xcos?x)
= sin®x + sin“cos’x + sin"xcos*x - cos?x sin’x

- cos’X - sin’xcosdx
= sin°x — cos®x

142, (D) (sinxcosy + cosxsiny) (sinxcosy — cosxsiny)
= sin(x + y). sin(x - y)
= sin“*x — sin?y
[-- sin%A — sin“B = sin{A + B)sin (A - B)]
143. (B) (1 + cotx - cosecx) (1 + tanx + secx)

= (1 + cotx — cosecx) [1 + + sec X]

ot x

(1+ cotX — cosecx)(1+ cot X + cos ecx)

cotx

B (1+ cotx)"‘ —(cosecx)"‘

cotx

12+ cot*x + 2cot X — cosec®x

cot X

1+ 2cotx — (cos ec?x — cot 2X)

cotx

_1+2cotx-1
- cotx -
144, (D) (cosecx — sinx) (secx — cosx) (tanx + cotx)

1 ) 1 sinx
=| ——-sinx - CcOSX +
sinx COSX COS X

1 - sin2x)(1 - cos?xX)({sin ?x + cos ?x)
( ) ) _

2

COS X
sinx

sinXcosX. sinXcosx

_cos?xsin®xx1 1

sin *x cos?*x

145. (D) We know that, sinl° < sinl and cos1® <cosl
Hence, neither Statement I nor II is cor

rect.

146. (A) Given, sinx + cosecx = 2
On cubing Eq.(i) both sides, we get
= (sin*x + cosec®x) + 3sinxcosecx.

(sinxcosecx) = 8
= sinx + cosec’x + 3(2)=8
= sin'x + cosec’™x=8-6
= sin®x + cosec®x = 2
On cubing Eq.(ii) both sides, we get
= (sin®*x)* + {cosec®x)* + 3sin*xcosec’x
(sin®*x + cosec®x) = (2)*
= sin’x + cosec’x + 3(2) = 8
= sinx +cosec™x=8-6=2

147. (B) Given, sinx+ cosx=p
and sin®x + cos’x =q
On cubing Eq. (i) both sides, we get
sin*x + cos’x + 3sinxcosx(sinx + cosx) = p*

= q + 3sinxcosx(p) =p* ... (iii)
[From Egs. (i) and (ii]]
On squaring Eq. (i) both sides, we get
sin*x + cos*x + 2sinxcosx = p?

p*-1
2

= SINXCOSX = [-- sin*x + cos*x = 1]

3(p*-1)p
2
= p’-3p=-2¢q

From Eq. (iii), q+ =p*

= 2q+3p*-3p=2p°
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148. (B) Given, that cosA + cos?A =1
= cosA=1-cos?A = sin*A
Now, 2(sin“*A + sin'A = 2(sin?A + cos*A)
[from Eq. (i)]
=2.(1)=2 [- sin*d + cos?H = 1]
149, (C) (1 - tanA)? + (1 + tanA)? + (1 — cotA)? + (1 +
cotA)?
=1+ tan®A - 2tanA + 1 + tan*A + 2tanA + 1
+ cot*A — 2cotA + 1 + cot*A + cotA
=4 + 2{tan“A + cot*A)
= (2 + 2tan®A) + (2 + 2cot*A) = Psec”A +
2cosec?A
_2[ 1 . 1 J_ [SirlgA+COS'2A]
cos?A  sin?A sin?A_cos?A
2.(1) .
= ——— = 2sec?A.cosecA
sin “A.cos A
150. (B) Now, cos{A + B) = cos{30° + 60°) = c0s90° =0

360° 1=30° B 360° 60
£ 'Y £ @ £ 'Y £ °
12 H 2 >
C 360° 4=120°D 360° 5=150
= — % = @ = * = @
12 ’ 12

151. (B) Now, cosec(C-D + B)
= cosec (120° - 150° +60°)
= cosec(180° - 150°) = cosec3D° =2
152. (D) If ABCD is a cyclic quadrilateral, then sum
of opposite angles should be 180° but here
30° + 120° = 150° = 180°
and 60° + 150° =210° # 180°
So, statement [ is incorrect.
1

Now, sin (B - A) = sin{60° - 30°) = sin30° = 5

/5]

cos{D - C) = cos(150° - 120°) = cos30° = %
= sin(B — A) # cos(D - C)
S0, Statement Il is also incorrect.
153. (C) sec?D —tan®D = sec?(150°) — tan?(150°)
= sec?(90° + 60°) - tan?(90° + 60°)
= cosec®60° - cot?260°

(&) ) 5530

sinA
tanA -sin A —smA
154.(C) © _ cosA
sin’ A sin’ A
(1-cosA) (l+cosA)
= - 4
cosA-sin A (1+cosA)

~ (l - cos? A)
 cosA - sin? A(l + cos A)

1 1
cosA l+cosA l+cosA
Let f{9) = sind + cosd
Maximum and minimum value of a
cosb + bsinb is

—Ja?z+ b2 £acosh + hsinb < Jg2 4 he
—J1+1 Scosf +sinb< /141

=  —f2 <cosb+sing< o
= -1414=<cosb+sing< 1.414
f(6) = (sinb + cost) € [-1.414, 1.414]

sec A

155. (B)

and let g{9) = tand + cotd
= tanb + [--AM = GM]
tan 0
tand + !
- —— tanb, [tan . ]“
2 tan

= (tan® + cotf) = 2
So, (tand + cotd) is always greater than 1.
Hence, statement I is false and Statement
I1 is true.

156. (C) Given that,

sinA =

[ oS

[Ais acuteie. 0 2 A <907

Then, cosA = /1 — sin2A
J1-(3/5) = 1-9/25
J16/25 =4/5

sin A 1
+
cos A

_l+sinA
cos A
1+3/5_8/5_8_2

4/5 4/5 4

: + secA =
tanA + secA cos A

. . XQ _ y2
157. (B) Given that, sind =
X*+y

X2 _ e 2
00528=1—Sin28=1—[ Y J

X*ty?
_ (Xz + yz)z _ (X.z _ yz)z
(x*+y*)*
_2x®2y* 4x*y? [ 2xy ?
(x2+y"‘)"‘ (X"‘-i— yz)z _X2+ y-z
2%y
cosb = X1y

E
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158. (D) Given that a*

1+ 2sinBcosd
"~ 1-2sin6Bcost

s (Sin2 8 + cos® 8) + 2s8infcosb

=a’= i _
(sin" 8+ cos® 9) — 28infcosH

, (sin®+cos®)*

sa’=——
(sin6 - cosH)”

a_ sin @ + cos B

1

sin® —cosd

a+1 (sinf+cosd)+(singd - cosB)

a-1 (sind+ cosb)—(sin - cosh)
[applying componedo and dividendo formula]

a+l 2sinb
a-1 2cosb
159.(C) -- 5Ssind + 12 cosb=13
On squaring both sides, we get
25s8in%0 + 144cos0 + 120sinbcost = 169
= 25{1 - cos®0) + 144(1 - sin*0)
+ 120sinfcosh = 169
= 25-25co0s%0 + 144 - 144sin“0
+ 120sinfcosh = 169
= 25co08%0 + 144sin%0 — 120sinBcosh
=169 - 169

an b

= (Scosf - 12sind)* =

Scosf - 12sin6=0
4s5in @ — cosb
4sinB+9cosh

On dividing both numerator and denomi
nator by cos, we get

160. (D)

4Sir18_cosﬂ
cos  cos§ _ 4tanb-1

~ 4sind » 9cos8 4tanb+9

cosd cosb
. 3-1 2 1
3+9 12 6

161.(C) -- sinf - cosf=0

sinb = cosd

Since, sinf and cosb are equal for § = 45°
sin’'é + cos'd = (sind5°)" + (cos45°)"

- () (5] -4

1
2

162. (A) Only statement | is correct as tang in-
creases faster than sinf as 8 increases while
Statement Il is wrong as the value of sing + cosb
is not always greater than 1. It may also be equal

to 1.
163. (A (sin 0+ cos E!') (ta_n o+ cotﬂ)
- (A secO+ cosecd
(ﬁng+umm[§2ﬁiﬁfiﬁj
_ "\ sinBcosd
a sind + cosb
sinb cosd
(sind + cos8) [ﬁ]
= SINTCOST/ . sin?6 + cos?d = 1]

sinB + cosp
sinbcosd

sin® + cosB

__sinfcos@ _
sin6 + cosB

sindcos9
cos%(45°+ 0) — cos?{45° - 0)
tan (60° + 0)tan (30° + 0)

164. (C)

cos{90% +20)+1 . cos{90%-20)+1
2 2
tan(60° + 8) tan[ 90°(60° + 6) |
[ cos20 = 2cos20 — 1]
cos({907 + 29) + 1+ cos(90° - 20) + 1

2
tan {60° + 8) cot (60° + 6)

-sin26+1+sin20+1
1 2
165. (B) sin®0 + cos®0 + 3sin®9cos?d
= (sin?0)* + (cos?0)* + 3sin*0cos?0 (sin*0 +
cos?9)
[- (a+D)*=a®+Db*+ 3aba+ h)]
= (sin“G + cos®@)* = (1)* = 1 [-+ sin?d + cos?d = 1]

(1+sect - tanb)coso
166. (4) (1+ secB + tan 8){1 - sin ©)

1 sing
1+ - cost
cosd cos0

:( 1 sing
1+ +
 cos@

]U—dnm

cosh
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[cos@+1—sﬁn€]
— — |cosH
_ cosd

~ (cos8+1+sind)(1-sind)
cosB

cosB+1-sinb
cosO+1+sinb-sinbcosd —sin 0 — sin %0

cosB

cosf+1-sint
cosf+1—sin“0 — sindcosb

cos0
[-- 1 —sin“0 = cos?0]

_ cosd+1-sinb
cos9 + cos?0 —sinHcosb

cosB

cosO+1-sinb

= " :].
cosB{cos8+1-sind)

cosB
167. (A) sinG + cosb = /3
On squaring both sides, we get
(sin8 + cos6)? = (/3 )?

=  sin®6 + cos?d + 2sinfcosd = 3
= 1+ 2sinbcost =3

3-1 2

. . - _ S 1 L
=  sinfcosb B o e (1)
sint cosp
Now, tan + cotd = +—
cosb sing
_ sin®*B+cos? 1
~ sinfcosd  sinfcos®

1
From Eq. (i) tan® + cotf = 1° 1

168. (B) tan9 + secd =m = secd = m - tanb
On squaring both sides, we get
(sech)® = (m - tan@)?
=  sec?d = m? + tan? — 2mtand
=  sec?d - tan®t = m? - 2mtan®
= 1l=m?-2mtanf |-- sec?d-tan®6=1]

m“-1
2m

On putting the value of tanf in initial equation,
we get

= tanb=

4]

2m

= +sect=m

mz-1

2m

= sec =m —

0 2m*-m=*+1 m?+1
Secy = 2m  2m

169. (A) cosesc(75° + 0) — sec(15° - 9)
= cosesc(75° + 8) — sec[90° - (75° + 0]]
= cosesc(75° + 0) — cosec(75°+ 0) =0
170. (C) In AABC, if ZC is 90°, then
ZA+ ZB = 180° -90° =90°
Now, cos{A + B) + sin(A + B)
=cos90° +sin90°=0+1=1

3 Y <)
171. (C) - sino= g = 1=60° { sin 60° = ?}

3 5
Now, cosf = %) =pB=30° { cos30° = -

and tany=1 =v=45" | tan45°=1]
o+ B+y=60°+30° +45°= 135°
172. (A) We know that, sin“*g + cos*d = 1 is true
I. sin®1° + cos?*1° = 1 which is also true.
II. sec?33° — cot?57° = cosec*37"° — tan?53°
Now, sec*(90° — 57°) = cosec*57"
and cot?57° = cot?(90 - 33°) = tan*33°
. sec?33° — cot?H7° = cosec?57° — tan*33°
Hence, Statement Il is not true.
173. (C) Given, p= asinx + bcosx
and = acosx - bsinx
= p? = aZsin®*x + b2cos?x + 2absinxcosx
and ¢* = a*cos’x + bsin“x - 2absinxcosx
Pt = a¥(sin®x + cos®x) + b¥(cos'x + sin*x)

= a2 + b2
174. (C) Given that, sin“x + cos?’x-1=0
= sin®’x + cog?x =1

Which is an identity of trigonometric ratio

and always true for every real value of x.

S0, the equation have an infinite solution.
175. (A) [. We know that,

Arc
Radius = . —— le [given arc length is constant]
] 1
Radius e« —Angle

So, angular measure in radian decreases, if
the radius of the arc increases.

IL. 1800° x = 10n

T
180°
Hence, only statement I is correct.

E
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176. (B) [. Given that sinx+ cosx=2
= (sinx + cosx)? =4
= (sin*x + cos*x] + 2sinxXcosx =4
= 1+sin2x=4
= sinlx=3 = sin2x #3
Hence, there is no value of x in the first quad-
rant that satisfies.
sinx + cosx = 2
[I. sinx-cosx=0

I
= X= -

D tanx=1= —

£33

Also, there is only value of x in the first quad-
rant that satisfies sinx — cosx =0
177.(C)

cot30°+1
cot30° -1

\/§+1:2[~/§ J

LI | A |
= \/5_1

2
-\/§+1x-\/§+1_2(-\/§+2}
= -1 B+l 2

3+1+243
= — =

178. (C) 1. = 2(cos30° + 1)

:>4+22-\/S:\/§+2

N3 +2
3-1 v3
q2+J§)
:-T:\/EJFQ = /3 +2= 3 +2
- 1-1=0

Hence, both statement are true.
179. (C) Given that, 3sinx + Scosx =5
On squaring both sides, we get
9sin’x + 25co08?x + 30sinxcosx = 25
=  9(1l -cos?x) + 25(1 — sin?*x) + 30sinxcosx

=25

= 9+ 25-8Bcos’x + 25sin*x - 30sinxcosx}
=25

= 9 = (3cosx — Ssinx)?

= 3cosx - bsinx = 3

3
180. (B) Given that, tanf = 4 and 0°<8°<90°

[acute]
1 + tan®*g = sec”B

a2
)
H{=1+|—| =1+ — =
zsecﬂl{] 116 16

5 5
= secl = il cosf = ry [since 9 is acute]
a2
 sin*9=1-cos?@=1- B

I
T 925 " 25

sind =
181. [(C) Given, sec(

U] o

[since, B is acute]
0° — 0).sinfsecd5°

[Le]

= cosecBsinfsec45°® = Sin® sing(f2) = 2
182. (C) Given that, p° = ¢°
= p g0, — 4 [ =n°]
= (pm)°=(q180)
o pr=ql30
183. (D) Given that, 9 lies in first quadrant and tan®
=3
tan*g =19 = 1l +tan*6= 10

= sec9 =10 = sect = 10

1
= cosf = ol B e (1)
sin“g=1-cos?0=1 i = i
10 10

184. (D) If0° < 6° < 90°, then all the trigonometric
ratios can be obtained when any one of the
six ratios is given.

We use any of the following identity to get any
trigonometric ratios

sin’6 + cos?9 =1,

1 + tan?®d = sec?®6 and 1 + cot?d = cosec?d

3
= sing = ﬁ
On adding Eqgs. (i) and (ii), we get
1 4

NTNTY

[since, B lies in first quadrant]
185. (D) sinA cosA tanA + cosA sinA cotA

cos A ]
SinA

3
sind + cosb = Jio +

sin A
+

= sinA-cosA-(
cos A

=sin?A + cos?A =1

[ sin®6 + sin®6 = 1]

= cosec®A - cot®A

[+ 1+ cot®6 + cosec?d]

siné 1+ cos9

186. (A) Letf(6) = l+cos8  sind

. B
2sin _.cos
_ . .,

6
1+2cos*—-1
2

6
1+2cos®* -1
2

2 —. il
sin . cos .
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(. L0 ge]
51 + COSs
2

) sin— . COS — ) 2 | 5

- .6 2 0
cOS— sin— sin—.cos —
2 2 2 2

2
=— = 2cosech
sinf
V3

187. (B)Given that, sinf.cosd =

. sin'd + cos’d = (sin'd + cos'B)* — 2sin“Ocos
= (1)? - 2(sind.cosh)*

=1 QET—l 23—1
4 16

188. {C) cotl5°cot20°cot70%cot7 5°
= tan(90° - 15°tan{90° - 20°)cot70°cot7?5°
=tan75"tan70°cot70°cot75°
= tan75°tan70° ! L =1
AR AR N 70° tan75°

189, (B) Given, sin30 = cos(d — 2°)

3_%
8 8

=  sin36 = sin[90° (8 — 2°)]
= 30=00°-0+2°
= 46=92°
6o 920 _ oo
= =5 —25

sin” @ -cos’8 _ (sin®6)* —(cos?6)°

190. (B)

[ 2 -
sin“ 0 -cos” 9§ sin %0 — cos 0

(sin*g - cos29) (Sir_f] 0+ cos’ B+ sin“0cos *0)

sin?d - cos 20
= sin’6 + cos’0 + 2sin?0cos0? — 2sin*dcosH?
= (sin'0 + co0s?0)® — sin*dcosf? = 1 — sin*dcosh?
2

. s1n 20 - T
191. (C) tan®6 - sin?0 = c -sin?d, 0=(2n+1) =

0520 2
sin 20 (1 - cos26) s
= éosze -, 8¢[Qn+1]5
sin?g | T
= S .sin*g, g=(2n+ 1) 3
- tan?d.sin?, 8=(2n+1) 5
1-cosB
192, (C) . tanA = 73&1]3
5 x 1-cosB
. 2tan A sin B
“1-tan’A 1_(1—(:058]2
sin B

sin’ B

2{1-cosB} 8
sin’ B—(1-cosB)’

sinB

2sinB(1- cosB)
" sin’ B-(1-cosB)’

2sinB(1 - cosB)

sin? B—(1+cos2 B- 2(:.OSB)2

B 2sinB(1 - cosB)
 sin’B-1-cos’B+ 2cosB
B 2sinB (1 - cosB)
 —cos’B +2cosB

B QsinB(l—cosB) _

= =tanB
QCOSB(I—COSB) 3
193. (A)
194. (B) Given, a+f=90".......... (i)
|
\/('cosecot - cosech) [Sl‘n o COSO{} :
' “lsinf cosf
|
A 1 {Smm-cosﬁ+cosa-sm|3} 2
(_sinavsinB)é sinf cosf
|
~ 1 [ sin90° J 2
(sincr sinfy} | €05(90 —w)sin?
[from Eq, )]

|
1 (sina-sinp) =1
(sino - sinf)z
195. (D) We know that, in a cyclic quadrilateral sum
of opposite angles is 180°.
A+C=180°
B+D=180°
cosA + cosB + cosC + cosD
= cosA + cosB + cos{180° - A) + cos(180°- B)
= cosA + cosB -cosA-cosB=0
[from Eq. (i) and (ii]]
196. (B) We know that, 5 radian = 180°

180° 180~

and

: = X T7°
1 radian - o0
630° 3° 3 %60
- 572 _57 i
11 11 11

4 4
= 57°+16'+ -7 min=57°+ 16'+ 77 X 60s
=57°+16'+21.8"=57°16'21.8" = 57°16'22"

#
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197. (A) Given, o+ [ =90° (i)
By given condition

2

p=3o

2 2

p= o= —-(90°-p) [From Eq. (i]

3 3

2
= [f=60°- §ﬁ= = [=36°

. sin g cos9
198. (B) Given, + =
cosf sin @
sin“g + cos?0 = 2sinfcosd
= sin20=1=sn%0" = 20 =90°
= 6 =45°

199. (C) Given, A = g and B = %

T T
[. LHS = sinA + sinB = Sing + Sing

1B 1B
2 2 2
T COST
RHS = cosA + cosB =cos— +
6 3
_¥3 1_yB+1
2 2 2
= sinA + sinB = cosA + cosB

[I. LHS = tanA + tanB = tang + tan =
W

1 4
V3 V3

T T
RHS = cot A+ cotB = cotg + cot—

3
1 4
NERINE]
= tanA + tanB = cotA + cotB

Hence, both statments are true.
200. (A) -» In 24h, Earth rotate about its own = 360°

In 1 h, Earth rotate about its own axis

_ 3607 _ 150

24

In 4 h, Earth rotate about its own axis

=15° x4 =60°
Since, in 60 min, Earth rotate its own axis =
15°

201

202

203

204

205

In, 12 min, Earth rotate about its own axis

157127
- oeD°
. In 4h 12 min, Earth rotate ahout its own
axis= 60° + 3°=63°
. (D) We know that the value of cosb is decreas-
ing from O to 90°.
cosl® > cos89° = p>q
Also, cosl’ is close to 1 and cos89° is close to
Q.
. (A) It is true for 0° < & < 90°, there exists only
one 0 such that sind = a.
. (D) Putoa=60°

tan60° = /3

30

(
. (B) [(1 — sin*@)sec*d + tan0]{cos* + 1)

= [cos?0.sec?0 + tan?B](cos?6 + 1)
(1 + tan®6)cos?®0 + 1)
sec?6.(cos?d + 1) [- sec?6-tan?d = 1]
sec?0.cos’0 + sec?®0
l+sec’f>1+1>2

[~ sec®d > 1 for 0 < & <907

n
. [D) We know in the interval e |V 5 |, sec?d is
k in the i al 0.3 i

increasing from 1 to «.

P, pz1
206. (A)
207. (A) Given, cosb + /3 sinf = 2
1 6 + ﬂ ing = 1
= 5 cos 5 sing =
= s5in30°cosb + cos30°sing = 1
= sin(30° + 8) = sin90°
= 30° +9=90°
: 6 =60°
i
= 6= =
]
208. (D)
2009. (B)
210. (B) sin*15° + sin?20° + sin?25% + ........ + sin*75°

=sin*(90° — 75%) + sin*(90° - 70°) + ..... + sin?(Q0°
-15°%)
=cos?75° + cos®70° + ... + cos?15°

x-1

211. (A) Given, sinc = ,/——

2x

In AABC, using pythgoras theoram
AC?= AB? + BC?
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212. (A) We know that, if value of cos0 increases,
then the value of O decreases.

1

>_
cosd > 5

b
cosd > cosE

A
=2x=AB*+(x-1)

=AB*=x+1=AB=Jx+1

o = BC x-1
AB Jx+1
213.(B) -+ cos90°=0
. cosl®cos2® cos3° ... cos90°=0
214. (B) Given, sinf + cosf =1
On squaring both sides, we get
(sin®6 + cos?0) + 2sinbcose = 1
1+ 2sinfcosd =1
2ginbcosb =0
sinfcosd =0

=
=

- (B) V1-sin®
{1+ sin9)(1+ sin©)
~Y(L-sin@)(1+sind)
_J(usmef _\/(1+ sin6)’
YV 1-sin’6 Y cos?®
_1+sind
~ cosb
= 1 —i—SmalzsecE!'+ta_r1E!|
cosB cos9
16. (B _ai+bi-cy by cosing rul
216. (B) -- cosb= 2ab [by cosing rule]
62422 —¢2 40—
2x6x2 24
for acute angle, cost > 0
40 ¢t < 20
= o4 = <

= 0<c<2/10

[since, ¢ cannot be negative]
bt+tc>a
c>6-2
= c>4

From Eqs. (i) and (ii), c € (4, 2,10)

Also,

E
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HEIGHT & DISTANCE

(Previous Year Questions)

1.  Apole on the ground leans at 60° with the ver- TF TR % 90 9 p o q 7 g0 W o UF € 9 T H
tical. At a point X metre away from the base of oy S famgatt & W 3 19 3 5= o 27° s
the pole on the ground, two halves of the pole no . o
subtend the same angle. If the pole and the 63° ¥ | TR =it S 2 (CDS 2020(1)
point are in the same vertical plane, then what Pq \/p_q
is the length of the pole ? (A) pq (B) Jp_q (€) o (D) o

WA T T G FEIEE T WY 60° T FW W g
AT I A RGN F ARG xR TR TF 5, Ona plane area there are two vertical towers

fag M9 % <l el wam =+ ofaftg (dads) = € separated by 100 feet apart. The shorter tower
Ffe T 7 foeg S Uk 71 SEAlR I9aeT H &, 9 T &k is 40 feet tall. A pole of length 6 feet stands on
S =8 7 (CDS-2021) the line joining the base of two towers so that

. n the tip of the towers and tip of the pole are also
(A) V2 x metre/ Hfiz (B) V3 xmetre/ i on the same line. If the distance of the pole

(C) 2x metre/ T (D) 24/2 x metre/ "R from the shorter tower is 75 feet, then what is
the height of the taller tower (approximately)?

2. Avertical tower standing at the corner of arect- : - - e B R fo o ¥ .
angular field subtends angles of 60° and 45° at b . Nl 190 ‘FIE-_T'IT?;,\TIN‘HﬁT - AT
the two nearer corners. If 8 is the angle that ﬁ@fﬁf\l?ﬂﬁﬂ 4Q T2 T T | e, 6 ThiE T T Ej'
the tower subtends at the farthest corver, then e o STTUR =1 M arel T R |1 T § i =fewf
what is coté equal to ? o % 3 < dier = 9 ot U B eiE wet | 9fe B IR
T STPATRR ST 5 M T TE S8R I 3903 e [ @ F G 75 Fe R, O e e () # e
< A T 60° st 45° % F siafa (FaEe) A | et 2
= 2ia HelE gL Al - TR 0 % B0 SHqld wl @, q (A) 80 feet (B) 110 feet

T en AU ]
cotd AR B {CDS 2021 (C) 85 feet (D) 140 feet
1 2 4
(A) > (B) 2 (C) ﬁ (D) ﬁ 6. A ladder is resting against a vertical wall and
its bottom is 2.5 m away from the wall. If it slips

3. Ifatree height 15 m is broken by wind in such 0.8 m down the wall, then its bottom will move
a way that its top touches the ground and away from the wall by 1.4 m. What is the length
makes an angle 30° with the ground. height of the ladder ?
from the ground to the point where tree is TF el T SeaieT SR ¥ Ten Tl 5% § i sowr aen
broken? . . G A 2.5 ¥ E | aft e fow w 0.8 . A A SR
15 m e TF 78 T T | T TR oW € F 5w T I E, A TEE qen AR 1.4 W, i sfrw g a
W"{f"(ﬂﬁ}aﬁ@ﬂ? %“EW%EWHE’O 1T Al ST € | EigT & oy o 7 [CDS 2019-1]
¥ 7o @ 5w forg =t o Pt &, ST A gmr g 2 (A) 6.2 m (B)6.5m

(CDS 2020(1) (C) 6.8 m (D) 7.5m
(A) 10m (B) 7m
(C) 5m (D) 3m 7. Consider a regular hexagon ABCDEF. Two tow-
_ ers are situated at B and C. The angle of eleva-

4. The angles Pf elevat.lon of the top of a tower tion from A to the top of the tower at B is 30°,
from two points at distances p and q fmrfl the and the angle of elevation to the top of the tower
base and on the same straight line are 27° and at C is 45°.What is the ratio of the height of
63" respectively. What is the height of the

towers at B and C?
tower?
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10.

T T2 ABCDEF W faam ®ifaq| B ik ¢ W al
o e ¥ 1 A 9, B W @ 2oT F WY # 3RE Hm
30° €, 3 C W forg 2 o 9iid ol S=19 i 45° %
B 3t C W fiorq e sl Segeil % S =g/

[CDS 2019-]

(A]lz\/g
C)1:2

(B)1:3
(D) 1: 243

There are two parallel streets each directed
north to south. A person in the first street trav-
elling from south to north wishes to take the
second street which is on his right side. At
some place, he makes a 150° turn to the right
and he travels for 15 minutes at the speed of
20 km /hr. After that he takes a left turn of 60°
and travels for 20 minutes at the speed of 30
km/hrin order to meet the second street. What
is the distance between the two streets?

T TR TR §, W et 3R W S # o o €
T Tl H EfE E BT A SR ST N U SR g
et H S e € W SEE wrE ol ¥ | et v WA
Tt 31T 150° HEaT € ofit 15 fime 7 20 e, w9
<o § | S8 9IS 98 60° 9T S a1 € 3ik 20 fAe a
30 Fretret. =t it & wrors gt et # Mg o E | g

Tiferl 3 sit=r =i g3 foal 7 [CDS 2019-T]
(A) 7.5 km (B) 10.5 km
(C) 12.5 km (D) 15 km

A plane is going in circles around an airport.
The plane takes 3 minutes to complete one
round. The angle of elevation of the plane from
a point P on the ground at time t seconds is
equal to that at time (t + 30) seconds. At time (t
+ %) seconds, the plane flies vertically ahove the

point P. What is x equal to ?

F O IR g R | e 3 e d € gyt wfag P
| 994 t §hUE W AR T (t + 30) Akvs W o\
TR M ATRE | T (t + x) HEvS R, fam g P
SR SEa & | x e a=R ¥ 7 [cps 20190

(A) 75 seconds (B) 90 seconds

(C) 105 seconds (D) 135 seconds

The angles of elevation of the tops of two pillars
of heights h and 2h from a point P on the line
joining the feet of the two pillars are comple-
mentary. If the distances of the foot of the pil-
lars from the point P are x and y respectively,
then which one of the following is correct ?

11.

12,

13.

h 3K 2h F4TE =eT 51 SR % U ( S1EE) 6 e
At T W feom fedt forg P &Sl 26 Sil 3 3=
TH T % I ¢ | Tl fog P & @=ii % sner =i gf@r
T x iRy ¥, § etaian § § wm-m o Wl g 2

[CDS 2019-11]
(A) 2h* = x*y (B) 2h* = xy*
(C) 2h?=xy (D) 2h? = x%y*

Each corner of a square subtends an angle of
60° at the top of a tower of height h m standing
at the centre of the square. If / is the length of
each side of the square, then what is h* equal
to? [CDS 2018 1]
foredt =T =1 e ¥, 39 =1 % e W fEer ot i S
T T A F VT (R T 60° = RO ST e
=fg =l i USRI i o L2, 91 h? s auen g ?
1 31° ar
B3 2 2
From a height of h units, a man observes the
angle of elevation as o and angle of depression
as B of the top and the bottom respectively of a
tower of height H{>4h). To what further height
should he climb so that the values of angle of
elevation and angle of depression get inter-
changed for the top and bottom of the tower?
h THE Fi T ¥ TF = saa E fF H(>4h) 5% 96
T 2R o 9 TR T 1 HHT: STE R o ST STETEA
I B T 1 TH 0T SR TR S =g =l y, a1t 2ol %
Y &R T F T 0 A ST O T W STeee
7 = 7 [CDS 2018 1]
{A) H-h units {B] H - 2h units
{C] H-3h units (D) H - 4h units

5

(a) 2z (©) (D)

On the top of a hemispherical dome of radius 1,
there stands a flag of height h. From a point on
the ground, the elevation of the top of the flag is
30°. After moving a distance d towards the dome,
when the flag is just visible, the elevation is 45°.
The ratio of h to r is equal to :

r 5591 S W STEICR 7o % Y W h S e O
TS T | 99 F TF A © 70T F W F; IAT wmm
30° 3| e & SR d U 9o & 918 SIEl a9 Svel HiA
@ 3 @, STERFM 45° ® 17%1 h W r W o e

T E ? [CDS 2018 1]
J3+1
@ 2 -1 ® 57
e (B
) 202 d D 243 d

H
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14. Let AB represents a building of height h metre

15.

with A being is top, B being its bottom. Let A'B'
represents a tower of height (h + x) metre (x > 0)
with A' being its top and B’ being its bottom. Let
BB'= d metre. Let the angle of elevation of A" as
seen from A be 45°. Consider the following state-
ments.

Statement I: h +x>d

Statement II : The angle of depression of B as
seen from A’ is less than 45°.

Which one of the following is correct in respect
of the above statements?

oI AB, h Hiex Sr1S & Wk g w1 i A € STl
ASEF VY i B3Fmaa €, a9 A'B' (h + x) (Vo1 x>
0) ST =t TF WA T T I € el A SHE v
g1 B' 391 7 € | 9F wifee BB' = d 920 ® | 9 Sifeg A
T T T A T W 450

= r'liE: ﬁ@ﬂ ERY| l“q-{ ﬁa-q T ﬂ;lﬁa -

FII:h+x>d

FHATIL : A' 9 ST 7T B T ST e 0 45° G
IR o wed # frefatea § @ #-m w2

[CDS 2017 II]

(A) Both statement] and statement II are true
and statement Il is the correct explanation
of statement [.

(B) Both statement ] and statement II are true
and statement Il is not the correct expla-
nation of statement 1.

(C) Statementlistrue but statementll is false.

(D) Statement lis false but statementIl is true.

A man standing at a point X on the bank XY ofa
river that cannot be crossed, observes a tower to
be N ¢° E on the opposite parallel bank. He than
walks 200 m along the bank to the point Y to-
wards East, and finds the tower to be N[3* W. From
these observations, the breadth of the river will
be (Given that tang® = 2 and tanf}° = 0.5)
T i, 5% IR ¢ T = woher, % XY R m X fog
N o° E % oT7oR 3o & | i o =3t fmm & e 98 fan
i SR Y famg 7 200 Hi. e £, SR {1 N f° W =i
feorfs # oman £ 1 77 Tl T STIER, T AT SR e 2
(fen ® tano® = 2 e tanp° = 0.5 %)

[CDS 2017 I1]
(A) 60 m
(C) 80m

(B) 70 m
(D) 90 m

16.

17.

18.

19,

An aeroplane flying at a height of 300 m ahove
the ground passes vertically above another plane
at an instant when the angles of elevation of
the two planes from the same point on the ground
are 60° and 45° respectively. What is the height
of the lower plane from the ground?

T % WEw, W eRat | 300 . % FAE m I W g,
FoFeft & T T TR TAE VTS F FHATR FR TR § |
TH & T Tt e g farg SR o e e
F EAM: 60° T 45° 9| T A T TETS F O &

T R ? [CDS 2017 ]
100

(A) 10043 m (B) g m

(C) s0/3m (D) 150( /3 + 1)

From the top of a building 90 m high, the angles
of depression of the top and the bottom of a tree
are 30° and 45° respectively. What is the height
of the tree? [CDS 2017 1]
fepeft 90 =i, Sl woh SURT % T & WH g4 % 7Y SN T
% SFH IV BHTT: 30° 3{iT 45° T | 987 I TS = 7

(A) 303 m (B)90 - 3p3 m
(C) 90 + 30/3m (D) 60+ 303 m

From an aeroplane vertically over a straight hori-
zontal road, the angles of depression of two con-
secutive kilometer-stones on the opposite sides
of the aeroplane are ohserved to be ¢ and p. The
height of the aeroplane above the road is :

TF it &fe Tew F TR TR TF TR e 9, o
AN TREIeR 2 e, 51 5oms wETe F e et #
&, % o7 W o IR P Ufim R o ¥ | Tew v e
STETST W S o 7 [CDS 2017 1)
tan o tan 3
tana tanf

tano tanf
(B) tanda + tanfl
cotocotf
cotar +cotf

cotao + cotP
cot oecotfp

A man from the top of a 100 m high tower seen a
car moveing towards the tower at an angle of
depression 30°. After some time, the angle of de-
pression becomes 60°, What is the distance trav-
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20.

21.

22,

23.

100 Htex S T 2ioT ¥ Wi ¥ T oeHt 30° % smee
F0 Y TF FR A SR F SR S U I@A T FE T
H1E, FASTHT HI0T 60° T I E | g0 FHT H B EN a9 i

TS o4 Rl € 2 [CDS 2016 II]
20043
(A) 1003 m (B) S\rm
10043
© o m (D) 200,35 m

If the length of the shadow of a tower is equal to
its height, then what is the Sun's altitude at
that time?

=g FordT afe =i S i oS S5 S=E & a6l 2, 9l
TH THE WG 1 S (R ? [CDS 2016 I1]
(A) 15° (B) 30°

(C) 45° (D) 60°

A pole stands vertically inside a triangular park
ABC. If the angle of elevation of the top of the
pole from each corner of the park is same, then
in the triangle ABC, the foot of the pole is at the:

= T (ST ) ABC F oTR U TR SET TS
T 1 4fE ek % Tcich R E TR % 7T ki ST 9 R Uk
wHE %, 91 S ABC § w0 &1 91E HE W B ?

[CDS 2016 II]
(A) centroid/ F=F (B) circumcentre / JFS
(C) incentre/s=: F% (D) orthocentre / T %%

Two observers are stationed due North ofa tower
(of height x meter] at a distance y m from each
other. the angles of elevation of the tower ob-
served by them are 30° and 45 respectively.
Then, x/v is equal to : (CDS 2016 1)
2 Yerk T TR (x . D) Fom s vE g Ay
FI 5l W IUem ¥ Al 39 e g ik WER R s

2, sr X %
HIT HHE: 30° S 45° € ; forer s T ?

J2 -1 J3-1 J3+1
2 2 2

Two poles are placed at P and Q on either side of
aroad such that the line joining P and Q is per-
pendicular to the length of the road. A person
moves X m away from P parallel to the road and
places another pole at R. Then, the person moves
further x m in teh same direction and turns and
moves a distance y m away from the road per-
pendicularly, where he finds himself, Q and R
on the same line. The distance between P and Q
(i.e. the width of the road) in metre is :

(A) - (B)

24,

25.

26.

T T U SH & 5l AR T P 3R Q 39 YR oY
ST ¥ T P 3iR Q ol THeT =l g weeh ohi oreEs W
Tt € | TF AT o ® WA P ¥ x W g2 e € efin
T &7 T R T oA & | 595 A1 9 = oot e &
x . AEH Z W € 7K W F o7 y . H g T
FATE, S8 9% T ¢ [ g, Q IR R UH I T W E |
P 3R Q % &= i gl1 (14Iq A5 i JIgE ) Wit d =4

77 (CDS 2016 )
(A) x (Byx/2
(Cy (D) 2y

An aeroplane flying at a height of 3000 m passes
vertically above another aeroplane at an instant,
when the angles of elevation of the two planes
from some point on the ground are 60" and 45°
respctively. Then, the vertical distance between
the two planes is. (CDS 2015 II)

3000 Y, = F1% T ITA N UF TAE SR T TR
TS STETSl % HYAER B W =9 19 YoRd € Sid ol gee
STgTST HHae o TRl fag © FEE: 60° SR 45° % SeA
(4) 1000(v3 -1} 5. (B) 100043 -

(C) 1000(3-+3] #. (D) 300043

A pole is standing erect on the ground which is
horizontal. The tip of the pole is tied tight with a

rope of length /12 m to a point on the ground. if

the rope is maldng 30° with the horizontal, then
the height of the pole is (CDS 2015 1II)

W T AT B W we g e i (f1g
TS 1 T T H et o T fag & i o s e
T 1 T, SRR 300 MM AT B E, @ = S
FNE?

(A) 2./3 .
(C) 3 i,

(B) 3.2 .
(D) 3 .

The angles of elevation of the top of a tower from
two points P and Q at distance m? and n® respec-
tively, from the base and in the same straight
line with it are complementary. The height of
the tower is

P 3R Q <1 foig Uk MR o SATUR 9 %97 m? it n? i
T W O g e T R e § 1 HER S 9 %, P e Q ¥,
TG B0 Y | HI9R SR 9 7 (CDps 2015 1)
(A) (mn)* (B) mn*/2

(C) m!*n (D) mn

E
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27. The angle of elevation of a cloud from a point
200 m above a lake is 30° and the angle of de-
pression of its reflection in the lake is 60", The
height of the cloud is

T #ia & 200 Hi. IR Red v fag o et ama =1
F w10 30° T AR 9% Fied § wiaferss = Se=a6 ol
60° &, 91 IEH HI TS FE ?

[CDS 2015 1)
(A) 200 T, (B) 300 .
(C) 400 . (D) 600 .

28. From the top of a tower, the angles of depression

of two obhjects P and Q (situated on the ground on
the same side of the tower) separated at a

distrance of 100 (3 - \/5) m are 45" and 60°, re-
spectively. The height of the tower is
fopedl HIR 1 U 1 aUE e R fierd < aegsii P eiR Q 7,
fortin = % Th 100 (3- V3 2, ¥ ¥ form @
STETT W I 45° SR 60° ¥ 1 AR Feng g 2
(CDS 2015 1)
(A) 200 .
(C) 300 Hi.

(B) 250 .
(D) 579 & 18 =&

29. The shadow of a tower standing on a level plane
is found to be 50 m longer when the Sun’s el-
evation is 30% then when it is 60". What is the
height of the tower.

Afe THaA W FS HEAR 1w, P4 w1 I 30° T W,
TG A Y 50 |, ol §, S g o1 S i 60° T W
2, il HIAR i S el § 2

{CDS 2014 1)
(A) 25 . (B) 25./3 H.

5
(C) %ﬁr‘ (D) 30 .

30. The angle of elevation of the top of a tower 30 m
high from the foot of another tower in the same
plane is 60" and the angle of elevation of the top
of the second tower from the foot of the first tower
is 30° The distance hetween the two towers is
m times the height of the shorter tower. What
is m equal to?

ek 30 |, el HiAR % 7Y = SE FHae T gHl AL
W | B M 60° ¥ SR TR TR A Vi = wwe et
TR % IR R T A 30° € | 9 G4 AR w =
. T TR AR S T, A m g

[CDS 2014 )

(A) 2 (B) V3
1 1

© 5 D) 3

31. A sphericla balloon of radius r subtends angle
60° at the eye of an observer. [f the angle of el-
evation of its centre is 60° and h is the height of
the centre of the balloon, then which one of the
following is correct?

r T =1 W TieT Tear1 TRt Hern ki e R i 60°
AT AT § | IS SHH S 1 S19 HI0 60° F 3
oK % %l 591 h &, a1 fefofea § 9 f0-91 @

WE? (CDS 2013 II)
(A)h=r (B)h= or
(C)h= Jar (D) h=2r

32. What is the angle of elevation of the Sun, when

X
the shadow of a pole of height x m is ﬁ m?

7% x . o F A % %, 912 v

PRam e ?

{A) 30° (B) 45°

(C)60° (D) 75°
Directions (Q. Nos. 33-36) Read the following infor-
mation carefully to answer the questions that fol-
low.

As seen from the top and bottom of a buiding of height
h m. the angles of elevation of the top of a tower of

(3+J§)h

(CDS 2013 II)

height m are ¢ and [ respectively.

T Tt TR AR T STYE R TE A o T AT 2 I ST |

V3lh
hﬁ.mm@fwmmﬁﬁmwa%@w@

oY, Se1s Sl HAR o Wi % S R0 shE: o SR
33. Ifff =307, then what is the vlaue of tang
Ife f= 30°%, 9 tana fRIF qea &7  (cDs 20137
(A) 172 (B)1/3 (€)1/4
(D) None of these/ T & =7 7l

34. If o = 30°, then what is the value of tanfi?
A ¢ = 30" %, T tanp FFE gEAE 2 (CDS 2013 1)
(A) 1 (B)1/2 (C)1/3

(D) None of these/ T & =7 7l

35. If ¢ = 30° and h = 30 m, then what is the dis-

tance between the base of the building and the
base of the tower?

ofg o0 = 30" 3 h = 30 9. &, 1l 997 % SNYR 317 {97 %
SIER % sfi= &l g0 g ? [CDS 2013 1)

(A) (15 +15V3) =, (B) (30 +15V3) .

Q) (45 + 15\/5) =, (D) None of these
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36.

37.

38.

39.

40.

If § = 30" and & is the angle of depression of the
foot of the tower as seen from the top of the build-
ing, then what is the value of tang ?

Afg B = 30° & 3R 9o & Y § 3@ W HAR F TG A

SToFTE W 9 ¥, A tand TREE g R 2 (cps 2013 1)
A (3—-\/5) . (3+\f"§)

NS Y

c 2-5) D) None of th

( )W (D) None of these

On walking 120 m towards a chimney in a hori-
zontal line through its base the angle of eleva-
tion of tip of the chimney changes from 30° to
45", The height of the chimney is

Pt Tt =T ofR 3SR SR ¥ 210 gu S @ & 120
Tt = TR et 3 v e i 30° ¥ veerE 450
21 ST | T o S w E ? (CDS 2012 TI)

(B) 60(<3 - 1) .

(A) 120 7.

(C) 60(\/§+ 1) =, (D) None of these

A ladder 20 m long is placed anainst a wall, so
that the foot of the ladder is 10 m from the wall.
The angle of inclination of the ladder to the hori-
zontal will he.

20 . el Higl SR & famrent 59 R i TR & 6 i
AR SR A 10 | W | e # dfew & Afmm e

B ? (CDS 2012 1)
(A) 30° (B) 45°
(C) B6D° (D) 75°

The angles of elevation of the top of the tower
from two points which are at distances of 10 m
and 5 m from the base of the tower and in the
same straight line with it are complementary.
The height of the tower is.

Topel AR o T 3, HIR % AR § 10 HY. 3K 5 =
T W SR T W1 I T T feom < famgedl 9 s

FIW FICYE © | TR F FR FME? (CDS 2012 1)
(A) 5 . (B) 15,
(€) J50 . (D) J75 .

The angles of elevation of the top of an
inaceessible tower from two points on the same
straight line from the base of the tower are 30°
and 607, respectively. [fthe points are separated
at a distance of 100 m, then the height of the
tower is close to.

41.

42,

43.

forelt e |9R 36 9 o6, AR o STER 4 SHT 5 ST W
T famgail % =1 o wAE: 30° iR 60° ¥ 1 aft A fag
100 . gt 72 Jor 21 9, 1t FHAR i S e wheame

Ak (CDS 2012 1)
(A) 86.6 T, (B) 84.6 .
(C) 82.6 . (D) 80.6 .

Two poles of heights 6 m and 11 m stand on a
plane ground. If the distance hetween their feet
is 12 m, what is the distance between their tops.
6 Hi. it 11 =i, S =18 2 & WY U g9ae e W TS |
e T A I S A g 1L S v

1= =i g3t Tt gt ? [CDS 2012 1T)
(A) 13 (B) 17
(C) 18 (D) 23

From the top of a clitf 200 m high. the angles of
depression of the top and bottom of a tower are
observed to be 30" and 45", repectively. What is
the height of the tower?

200 W, S T W A A ¥ TEwieT w0 T R
AR F e @ 7@ F S| A T 30° @R 45°

T B8 § | SE HER Y $AE e 2 [CDS 2012 1)
(A) 400 . (B) 4003 .
(C) 400 /3 . (D) None of these

The angle of elevation of the top of a tower from
a point on the ground is 45". Moving 21 m di-
rectly towerds the base of the tower, the angle of
elevation changes to 60°. What is the height of
the tower, to the nearest metre? (CDS 2012-1)
THE T R g © T WAR F F SR A 3 AT
459% | HIFR o STER T S HE 21 7. Fot W I w
TEETFL GO0 FN A € | HHAR it g (L W) e 2

(A) 48 (B) 49

{C) 50 (D) 51

. What is the angle of elevation fo the Sun when

the shadow of a pole /3 is times the length of
teh pole?

forelt w1 =1 oF, S9! o= W 3 T e, 9 gH W
TR R A E ? (CDS 2012 1)
(A) 30°
(C) 60°

(B) 45°
(D) None of these

. The angles of elevation of the top of a tower from

two points situated at distances 36 m and 64 m
from its base and in the same stright line with
it are complementary. What is the height of the
tower?

ﬂ
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47.

48.

49,

et 2fer % aMeR & 36 Hi. 3R 64 . gl W siX 34 WA
T ¥ fiem <1 famgeil & =4 2oy & 3 % S+ o TR

T E | SR SR L ? (CDS 2011 1)
(A) 50 7. (B) 48 .
(C) 25 ., (D) 24 .

The angle of elevation of the top of an incom-
plete vertical pillar at a horizontal distance of
100 m from its base is 43° If the angle of el-
evation of the top of complete pillar at the same
point is to be 60% then the height of the in-
complete pillar is to be increased by

et sre AR T 3 Vi = S A, SR 100
T, &ftre g W 450 § 1 Afe A T v = g
T 3R FW 60" T E, W ST A TR F T F
o SR =R 8 7 [CDS 2011 1)
(A) 502 H. (B) 100 #i.

() 100(~3 -1} . (D) 100(+3 +1) .

The length of shadow of a tree is 16 m when
the angle of elevation of the Sun is 60", What
is the height of the tree?

TRt U BT s 16T § W T S
60" ST E | T =t S e 7 ([CDS 2011 II)

16
A) 87,  (B)16T. (C) 163 ™. (D) 5 i,

From a lighthouse, the angle of depression of
two ships on opposite sides of the lighhouse are
ohserved to be 30% and 45°. If the height of light-
house is h, what is the distance between the
ships?
PRt WRTST TR W, TR TR A e et W fem o
WETS F ST W EA: 30° $iR 45° 89 v § | At
HRTST T=T i S h ¥, 9 Sgrsil % == w0 gl 4 g ?
(CDS 2011 11)

(B) (V3 -1)n .

(C) J3h. (D) [:1+ %]hm

The angle of elevation of the top of a tower ata
point on level ground is 45". When moved 20 m
towards the tower, the angle of elevation be-
comes 60. What is the height of the tower?

THAE YA W UF g © HER AR S A
45° % | HAR =1 3R 20 =, M W 321 %19 60° 81 STl
T\ HHAR i S e ? (CDS 2011 T)

(A) 10(V/3 - 1) =, (B) 10(3 +1) .

(A) (V3 +1)h

(©) 10(3-3) . (D) 10{3+/3) =

50.

51.

S52.

53.

A telegraph post gets broken at a point against
a strom and its top touches the ground at a dis-
tance 20 m from the base of the post making
an angle 30° with the ground. What is the
height of the post? (CDS 2011-1)
ST 1 TP qFF F FRO TE fag W g € i
TERT T SR T A SR | 20 T g, evea |
30° TR TR FU T F@ E | T A FAG A ?

(A) 40 /3 .
(C) 4043 .

The angle of elevation of the top of a tower from
the hottom of a buildingis twice that from its
top. What is the height of the building, if the
height of the tower is 75 m and the angle of
elevation of the top of the tower from bottom of
the building is 60?2

TRt 1o o d1E | TRl AR & 09 w1 ST ®I, 9o
o 7Y G =R 5 78 5 S+ 00 1 ST E | afE HER
i S 75 . § AN 997 % WIS F HAR F 9 A S
FME0° T, T EAF TAC FE 2 (CDS 2010-11)
(A) 25 7, (B) 37.5 7.

(C) 50 . (D) 60 .,

(B) 203 .
(D) 30 7,

The shadow of a tower is 15 m when the Sun’s
altitude is 30". What is the length of the shadow
when the Sun’s altitude is 60%?
A T G 30° F, i fR AR s 15 ¥ A
(CDS 2010 1)
(A) 3 . (B) 4 .
(C) 5. (D) 6 .
A man is watching from the top of a tower a
boat speeding away from the tower. The boat
makes an angle of depression of 45°% with the
man’s eye when at a distance of 60 m from the
bottom of tower. After 5 s, the angle of depres-
sion becomes 30". What is the approximate
speed of the boat assuming that it is running
in still water?
U= Al 2o F T § 2R § T R A W LT
@I E | IR F 70 T 60T, i gl W ot = o
H 45¢ = ST T AT & | 5 FEOS F AG AT
=10 30" Z1 ST 2 | 98 | Tk e fre ot o afaqH 2,
THHT Af-The =T F1 & ? [CDS 2010 1)

(C) 38.5 FwHL/ wma (D) 40.5 Tt/ wroan
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54. Suppose the angle of elevation of the top of a - . 51 -
tree at a point E due East of the tree is 60 and (A) — (B) — Q) — (D) =
taht at a point F due West of the tree is 30". If 6 ) 4 _ 12 ) 3
the distance between the points E and Fis 160 From a certain point on a straight road, a
ft. then what is the height of the tree? pserson observe a tower in the West direction
wr el F it 9 3 fare o, ga % 98 & fem fag B ;11: a dis;:lance ngOc;)ﬁm;iHe}\lxraJl;i; some distanc.e
™ aﬁw600%aﬁiqea%5 foerm F fiod FUR30° 31 ong the roa and fin st a.tt esametower_ls
. S E ot B o El»‘“'rt;ﬂ 160 Fe s o gu 300 m South of him. What is the shortest dis-
-‘Tt ﬁ'ﬁ . E A ! T, W tance of the tower from the road?
S T2 (cDs 20101) 1S St ok e e ¥ el e forg @ F FeR A
(A) 403 *= (B) 60 iz gfe=m fagn & 200 . =1 i W@ T | 97 =fad 59 9o
(C) 40 /3 Wiz (D) 23 iz W gL Wfrwn%’ﬁnamw‘ weﬁ%\mﬁ?ﬁﬁ
300 1. =1 gl T E | HIFAR i Hgoh 9 ofeuH ol o1 8 7
55. I[ffrom the top of a post a string twice the length [CDS 2014 11
of the post is stretched tight to a point on the
ground, then what angle will the string male (A) 300 m (B) 500 m
with the post? 13 W13
Tfg TRt e =i o § S ol urT R T % e
. e n o e 600 21010;
oA & TRl (A W FueR dien S, a9t 9w we e (€©) 7=m (D) 7= m
J13 J13
AT TR SI0T I 7 [CDS 2014 1T]
Solution
1. (B) < E 1=+ (\/5)2 2
coth = — = = 7=
GH 5 J3
3. (C)
B X A ¥y meter X meter
/A=60°, AB=x
3
& tanA=tan60° = XX -
L :
length of pole BC = /3 x x +y =15 meter
2. (C)
sin30° = %
X
455 x=2y
) Weget: 2y +y=15
) 3y=15
HECANG y = 5 meter
! Hence, height = 5 meter.
4, B) A&
D E
._ N3 _ GH
tanb0® = T = GD
anage 2 Y3 _ GH
YT 3T GF

DG=1, GH= /3 and GF = /3

-
Na)
o

ﬁ
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5. (C)

Assume H is the height of the tower.

Then, AB = H, tan63° = -0
en, = ,.ano—BC
AB
tanQ?—E
Then, tan63° tan27° = o AB
en. tanbe L tane s = ge B

Here, {tan©0° -63°) = cot27°
Now, AB*=BC. BD

AB = Jpq

A
G
H
40
B H * I~ F
|6
C 100 D E

In triangle FGH

GH =40 -6 = 34 feet

HF = DE = 75 feet
GH 34

So, tanx = ﬁ =ﬁ

In triangle ABF :
BF=CE=100+75=175 feet

o, tanx - AB _ AB
0. X = pe T 175
Hence,

34 _ AB

75 175

7
= AB-= 3 x 34 =79.33 feet

Height of taller tower = AC =79.33+6
= 85.33 or 85 feet (approximately)

0.8m

O 25m B l4mbD

AB =CD =x = Length of ladder
Let OC =ym

7.(B)

8.(C)

yfz +3.04=x*

(y +0.8)*+2.5%2=x"
Soy?+3.9%=(yv +0.8)* +2.5*
y=52m

x= . (5.2'2 +3.9'2) =6.5m

Tower 2

Tower 1

Let the side of regular hexagon be ‘a’

Let height of the tower 1 be h, and tower 2
beh,

Height of tower 1 = h, = (distance between

1
A and B) x (tan 30°) = a-_vf—rg

a
Distance between A and C = 2x./3 - 5

V3 a

Height of tower 2 = h, = (distance between

Aand C) x (tan 45°) = 3a 1= 3a
Ratio of height of towers at B and C respec-

&

0| =

tively = M2 _

J3a

Initially the person is travelling from south
tonorthie. Dto A

He takes 150° right turn and moves AB dis-
tance and then he talkes 60° left turn trav-
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9. (C)

10.(C)

AB = 20km/hr x 15/60 hr = S5km

20
BC =30 x a0 =10 km
We know that distance hetween both the
streets is DC = DB + BC
DB=ABcos60°=5.%=25km
So the distance between streets = 12.5km

t + 30sco
B

P D
t + 15=ec
T sec

Let the plane be at point A at t seconds and
at point B after t + 30 seconds

Since the motion is uniform, we can say
that at time t + 15 seconds, the plane is
above the point is diametrically opposite to
the point P from where the angle is same.
Now since the time taken to cover the full
circle is 3 minutes (180 seconds), the time
taken by the plane to reach the diametri-
cally opposite point will be 90 seconds.

S0 the time after which the plane reaches
the point Pwill be =t + 15+ 90 seconds = (t
+ 105 )seconds.

Given that the angle of elevation from point
P to the top of pole are complementary to
each other and DP=x, BP=y.

Let the

Z/BPA=9—= /DPA=90°-0

In the BAPB B %

n the 8 , tanb = PB_y .......... i

And in the ACPD, tan{90° —§) = D

= cotd= —
X

A

2h

B

From equation (i) and (ii)
2h h

tang - cotd= - <

2

1= — = 92ohz=x
xy Y

11.(C) Let ABCD be a square

12.(B)

A il |h B

0

n C

Side of square =
Let O be its centre
Height of tower OP from centre = h (given)
- Hypotenuse of square

(given)

= Jo x side of square

1z 1

A== &

2 2
) h
Now, in AOAP tan 60° s T
2
2h 2h?
= \/g =\/_T or 3 =T
31
2 =
h 2

Let the distance between two towers be 'a’
units

—

1=t

=

. H (>/h)

{Fig. 1)

H - h—xI

4t

1L (»4h)

(Fig. 1)

W —b— % —p

And the man climbs ‘X' units further from fig.

H-h
I tang = ———
a

| o

tanf =

E
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13.(A)

+ X

from fig. Il tanwo =

H-h-x

tanf} =
a
From eq. (i) and (ii)
H-h h+x
a a
Hence, the man climbs H — 2h further.

= x=H-2h

According to given information, we have the
following figure.
DE
In ABDE, we have tan45° = BD
= BD=DE=h+r
= BC+r=h+r

B C —D
= BC=h
Now, as ZEBD = 45°, therefore Z/BED = 45°

Also, [n ABFD t 45°—E
so. In an B

= FB=FD=r

Similarly, EF=r

Now, consider ABDE, then we have
(BE)* = (BD)* + (DE)

(202 =(h+1)?+ (h+1)?

4r? = 2(h + r)?

2r2=(h + 1)?

h+r= -\/Er
h=(2 - Ut

A

l

14.(C) We have, AB=h

AB' =h+x
BB'=d
ZA'AC=45°
in AA'AC

Iy

15.(C)

16.(A)

X

tan45° = AC :>1—AC

AC=x

AC=d [+ AC=BB'=d]
Hence, h+x>d
In AA'BB'

_A'B' _h+x

tand = BB’ tang = d
tang > 1 [-h+x>d]

0 =45°

Hence angle of depression of B as seen form
A'B greater than 45°

- Statement [ is true statement [1 is false.
Let

200

AD = breadth of river
In AAXD

d
— => X=
X

N

: _AD o=
andc <D’

In AADZ

tanf= —
anf=

Wehavex+y=200m

0.5 d 2d
5=7 = y=

d
5 + 2d = 200m

d=80m
Let the height of the lower plance from the
ground be hmand PA=x

Now, in ABAP,
tand4s® = AB 1= h
an AP x
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) h=x ... [1) ; 30° = @ _ 100
Now, in AAPC, an BC <
tan60° = v = 999 X =1003 m
AP X Again, in AABD,
300
= i AB 100 100
= \/g ............ (]l) tan6oo=_=—:>y=—‘\/§m
From eq. (i) and (i) we get _BD . Y
300 Required distance travelled by car
= h=x= NE =CD=x-y
. _ 390 S5 30043 - [100-\/5 — 159] = 300\/__100
= =3 3T 3 " loozm 3 3
200 200 <
17.B)  F AN =5 T Bm
20.(C) Let AB and BC be the height of tower and
length of the shadow of a tower.
A
90mE i e Ne
i f
hm
! 4N ¢
B x D B C
ATQ, AB=BC e (i)
Let AB and CD be the building and tree re- Now, in AABC
Specti.vely. o AB _ AB . .
Now, in A ABD tanb =~ = o [from Eq. (i)]
tands° = E =tanb=1
BD = tanb = tan45°
_ 90 B ) = 8=45°
=l=5y = BD=90m .. @ Hence, the Sun's altitude is 45°
Again, in A AEC 21.(B) Let OP be the pole inside t].'Fl)e AABC,
o AE A
tan30° = —— [--EC=BD =90 m] -
73 90 T B T 30vam
Height oftree=CD=BE = AB - AE
= (90 - 3043 )m B {
18.(B) ) B C
19.(B) Let AB be the tower of height is 100 m. Since, angle of the elevation of the top of the
< A pele are same from each corner of AABC.
- In AAQP t - P i
= In , ane= S e (1)
o In ABOP t - oF ii
n x anf oB (i1)
OoP
! : In ACOP tany = oc e (iii)
Be y — ¢ o =B=v
e x M OA=0B=0C
Now, in AABC, Hence, O is the circumcentre of AABC.
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AC

22.(C) In right angled AADC, tan45° = =

— vy —>

®

Now, in right angled AABC, tan30° =

v +CD
1 X .
= T xty [from Eq. (i]]
X4V N3 x 1 N3+ B4
x 1 Y o1 Bl 2

23.{C) We can draw the figure on the basis of given

statements, which is as follows,
T

P x /(/jy
j///yR o

Q
In APQR and ARST, PR=R3 =x
£ZP = 25 =90° [as PQ is perpendicular to PS]
and <PRQ = /TRS [opposite angles]
.~ APQR and ARST are congruent.
= PQ=TS=y
Hence, the width of the road is y m.

24.{C) Let A and B be the position of two planes and
D be a point.
h
In ABCD, tan45° = N = h=x
3000
In AACD, tan60° = j3 = ~
A
B &
Q
|18
h
|
D X C
3000 3
X= "3 " 7§'=1000J§n1
AB=3000-h

= 3000 - 10003 = 1000(3 - /3 )m

25.(D) ABis a pole and AC is rope.
A

h
C B
ae  AB_ B b 1
In AABC, sin30° = AC \/ﬁ = o 2
26.(D) Let the height of the tower be h.
PB = m?® and QB = n?
A
h
B
m'z
AB
In right angled AAQB, tang = OB
h .
= tand = RERTUTRR (1)
; AB
In right angled AAPB, tan(90° - 6) = B
h .
= cotd = e e (i)
On multiplying Eqgs. (i) and (ii], we get
h':!
tanf.cotd= — x — = 1= ——
11 m Im 11
= h?* = m?n? = h=mn

Hence, the height of the tower is mn.
27.(C) Let P be the cloud at Height H above the level
of the water in the lake and Q its image in

the water.
P
=
o}
oy
|
B a0 % H
H0°
200 m 20011
A
Water
Surface
H
Q
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0Q= OP=H
Given, ZPBM = 30° and AMBQ =60"
[n right angled APBM,

PM _ H-200

BM BM

_ H-200

- BM

tan30° =

=

&l

= BM = 3(H-200)
[n right angled AQBM,
MQ  H+200

tanb0® = ﬁ = BM

(H +200)

V3 = V3 (H-200)
= H+200=3(H-200)
> H+200=3H-600 = 2H=800

. H=400m

Hence, the height of the cloud is 400 m.

Let BC = h be height of tower and P and QQ be
the points, where the angle subtended are
45° and 60°

= [from Eq. (i}]

28.(C)

pPe———Q¢— X —B

100(3 —x/3)m
, BC
[n right angled ABQC, tan60° = Lo
h B .
= J3= < O XT3 e (i)
BC BC

In right angled ABPC, tan45° = B = m

h
= 1=100(3—'\/§)+X3100[3_£]+X=h

= 100(3- /3)+ % =h  [from Eq. (i]
h
:»h—ﬁ =100(3-/3)

:»h[l—%] = 100(3 - V3]

h(+/3 -1 : _
= 7(\/; ) =100(3 - V3)
100-\/5(:3 - JE)
100V3 x3{V3 -1}
= h= (\/: _ 1)
. h=300m
29.(B) Let h be the height of the tower and BC be x
m.
h h
In ABCD,tan60° = = = J3 = <
= h=x/3 ... (i)

A B C
—5H0m— <«—x—>

Now, in AACD,tan30° =

50+x
L l_=xb
J3 50 +x
= 50 +x=3x
= X =2b0m
h=25/3m [from Eq. (i)]

30.(B) Let h be the height of shorter tower, then the
distance between the two towers is mh metre.
|

30m

A ' B
(7111}14)

h
In AABD, tan3Q° = — =
mh

. m=J3
31.(C) In AABO,
OB OB

sin60° = - 2 AO = S 60° weee (1)

E

HEAD OFFICE : 201, Himmat Nagar, Gopalpura Mode, Tonk Road Jaipur-302018
0141-2711689 +91-7073909991 | www.motherseducationhub.org



Mother's Previous Year Questions Booklet - Trigonometry

600

A B
60°  OC

2 AO

Now, in AAOC, sin

ocC
5in 30°

) .. OB
From Eq. (i} & (ii), S0 60°

h
= E—T h=/3r
2 2

32.(C) Here, 0 is the angle of elevation

_ Perpendicular

tan @ =

Base

3
L, X _¥xX_ g
X

o5

Here tan 9= /3
b=60"

[ - tan60°= /3 ]

A

3 \.§
4B v C( 5 )hm
hm
J’ D B E
Given that, § = 30"

33.(B)

AE L
In AADE, tan} = tan30"= pg = NG

2

DE = +/3 AE = \/5(3“/5}1
— BC=DE-= %(H-ﬁ)h [-+BC=DE] ....(J)

Now, in AABC, tana = E
BC

= BCtang. = (AE-CE) = (AE-BD) [--BD=CE]

3+43 3+43 -2
- s (258 572
o . ]_+,\/§
- %(__1+\/§_)htano¢=[ > Jh [from Eq. (i)
1
tang = g
34.(A) Given that, ¢ = 30"
In AABC, t tan3Q- AC 1
n an = {tan = = —
> Tans BC 3
= BC= 3AC= /3 (AE-CE)
= J3 (AE-BD) ['- BD =CE]
:\E[ - —1]h =7(1+\/§)h ______ (i)
Now, in AADE
DE BC
(3+\/§}h \/5(1+\/§)
———h
2 ) 2
£(1+\/§)h ‘/E(IJ”/E)h
2 2
tanf=1
35.(C) Given that, x=30"and h=30m

oo AC 2
In AABC, tano = tan30"= BC - \/E

BC
= —~ =(AE-CE)=(AE-BD) [-- BD=CE
73 ( ) = ) [ ]
— BC= \/E[Hzﬁ—qh
'1+\/§
= BC= \/5( 5 ).30=(\/§+3).15
- DE=BC=(45+ |5/3)m [ DE=BC(]
36.(A) Given that, tanf = 30°
In AADE, tanf =~
n , tanfi = DE
[o+\/§]h J§[1+2J§]h
1 A
=tan30°= X~ = ——=— > = /J
an DE NE) DE
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— DE= %(H\/E)h

[n ABDE, tan = o0 = >
n YT DE T DE
h .
= tan@= 3, [from Eq. (i}]
§(1+ «/g)h
2 (V-1 2(\3 -1)
3 (V3 +1)(v3-1) 3.2
(V3-1) iz _(3-45)
3 V3 33
37.(C) Let h be the height of the chimney
C (Chimney)
h
B
«—120 m—<——xm —
h
In ABPC, tand5°= —=1 = h=x .. (i)
X
: B.__em
Now, in AAPC, tan30° = 120+ x NG
h 1
[from Eq. (i)]

=  120+h 43
= J3h=120+h

= J3h-h=120 =h(3 -1)=120

120 NCESE 120(+/3 + 1)
V3-1 VJ3+1 2
. Required height of the chimney (h)
= 60(V3+1)m

38.(C) Let 9 be the inclination of the ladder to the
horizontal

. AO 10 1
Now, in AAOB, cosb = AB 20 2
= cosfd = cosb0°
o 8 =60°
39.(C) Given that, angles are complementary.
Let /PBC =186

ZPAC =90° -8
Let h he the height of the tower.

h (Tower)

A B¢ S5m —
10m

h
Now, in APBC, tanf = 3

h
and in APAC, tan(90° - §) = 10

coth = % ....... (i)
On multiplying Eqgs. (i) and (ii] we get
h h
= tand. cotd = 510
= h® =1 = h= /50m
50

Which is the required height of the tower
Let h be the height of inaccessible tower,
Now, in AACD,

h
tan60° = — = /3

40.(8)

C
—1001m — = XITl =——

and in AABD, tan30°=

100+x 43

h
= J/3h=100+x=100+ B [from Eq.-(i)]

' 1 2
-J§——]h=100 ~—h-=

= h=503
: h=50x1.732=86.6 m
So, the required height is 86.6 m.
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41.(A) 13 m

& m fHm

! by

Bg——12m —»C
Given that AB=6mand EC=11m
= BC+ 12m
“BC=AD=12m
and ED=ED-CD=EC-AB [+ AB=CD]
=11-6=5m
in AAED, (AE)? = (AD)? + (ED)*? (By Pythagoras)
=(12)*+(5)2= 144 + 25 =169 = (13)*
= AE + 13m
. Distance between their tops = 13m
42.(D) Let AE = 200 m be the height of the cliff and
BD = h m he the height of the tower.

D
12 m ———] T 11m

300 A
5 ||
&l
300 S
T B X © 200m
h
l ‘I-.I‘
k45 -
X

In AABC,
200-h 1 200-h

X J3 X
= x=(200-h) 3

tan30° =

) 200
And in AADE, tand4b5°= ——

X
200
= 1- < = x=200m
From Eq. (i),

= 200=(200-h) /3

V3 -1
= 200 m
h h
43.(C) In APBC, tan60° = < = < J3
h ‘
= x= N i)

h
In APAC, tan45° = =1
21+ x
= h=21+x
= h=21+ \;—5 [from Eq. (i)]

5 h[l—%}zzl

213 (V3+1) 21505+

h=(\/§—1)’(\/§+1'

1l
2]
N
1l
.
O
&h
5.2

45.(B) 48 m

90— g v
A B4— 16 m—»C

< 64 m P
APBC - APCA
PC_BC L pe2-acxBC
AC PC 'V T

= h*= 64x36 > h =8 x6=48m
So, the height of the tower is 48 m.
46.(C) 100(v3 -1 m

Let the height of the incomplete pillar be m
and the increase height be PC=h
P

0°

X
In AABC, tan45° = ﬁzr»x— 100m

. x+h
and in AAPB, tan60° = oo —x+ h=100+3

—h= 1003 -x = 10043 - 100
~h= 100(\5—1)111

- TO0 m 5
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47.(C)

=

48.(B) In APBT, tan45°= —=1

Lt

y=h

x=./3h .... (ii)
Required distance, x +y= J3h +h

- h($§+1%n

h
And in APTA, tan30° = <

49, (D) Let the height of tower be h m and

BD=xm

B}
— 201N —— e X ey

In AACB, tands®= 0+ x
= h=20+x ..... (i)
h
and in AABD, tan60° = E
h
X= "= (i)

20J§>(J§+1
3-1 J3+1
20J§(

23+ﬂ=1q3+ﬁ%q

&

50.(B) Let the height of post BC be h m.

C

C 20m B

In AABC, tan30° = 20 3

and cos30° = =

N3
. 40 20 60 3
From Eq. (i), h = ﬁ—i_ﬁ:ﬁxﬁ

= 2p./3 m

51.{C) Let height of the building be h m and dis-
tance hetween building and tower he m.
E
307
T D 731
11
]L 60" c
X
In AADE, tan30° = 2 - -75-h
” > ran AD V3 x
= X=75/3 ~hJ3 = o (i)
din ABCE, t 60”‘E _75
and in ,tan60° = =~ = 3 =
= %3 =75 [From Eq. (i)]
=(75J3 —h3)J3 =75
= 75x3-3h=75
= 3h=75%x3-75
7o%x2
= h=—/—=50m

2

ﬁ

HEAD OFFICE : 201, Himmat Nagar, Gopalpura Mode, Tonk Road Jaipur-302018
0141-2711689 +91-7073909991 | www.motherseducationhub.org



Mother's Previous Year Questions Booklet - Trigonometry

52.(C) In AACD, tan30° = —
1o s
= B 15 - 0T JSD

A Be—x—{_

15m
d in ABCD, tan60° = D
and in an BC
h h
= J3 = < = NE) =x
15 .
R X= 5 = Sm [from Eq. (i)]
53.{A) Let AB be a height of tower and CD =x cm
h
¥ 435 30"
4 0m— M4t — x —W
In AACB, t 45”-ﬁ 1—ﬁ
- AR T e T 7T 60
= AB=60m
. 60
Now, in AADB, tan30"=
60+ x
1 60
a — = + = e
= A 60rx = 60+x= 03
= x=60(/3 -1)=60(1.73-1)
= x=60x0.73=43.8m
43.8 18
Speed of boat = 5 X 5 =31.5km/h

54.{A) Let AC = h = height of a tower
and x = Distance between Aand F

AE =160-x

o N

6H0°
Ae 160x —F
160ft

h 1 h
In AAFC, tan30®= — = 7=
X 3 x
= X= Bh = e (i)
- [ h
and in AAEC, tanb0° = 160—x
= J3(160-x)=h
= J3(160- J3h)= [from Eq. (i)]
= 16043 -3h=h
= 4h = 1603 =h =403 ft

55.(D) Let AB be the height, AC be the string and
the angle made by string with the post be 6.

A
N
h 2n
B C
N AB_h_l_COSﬂ: e_rc
ow,cose—AC—zh—z— 3:> =3

56. (C) Letperson be atpoint C and observes a tower
in west direction B

N
A
300 m D
o ~ BC=200m
WB 200m ™ E

5]
He walks some distance and reach at A,
Now, he observes tower to south direction at B.
~ AB=300m
Let BD be the shortest distance of tower from
the road, which
if ZABC =0, then
ZCBD=90°-0
[-- angle between S and W =90°]

In AADB 8—@ 9—@
n , COS Ag’ — cos 200

D BD
In ACDB, cos(90° - 8)= BC = sink = 300

We know that, cos*0 + sin“9 =1

- (fo%f*(%fﬂ [from eq. (i) & (ii)]

., | 40000 + 90000 Jo1aoooo
= BDz[m}l o b )
360000
= :B]:)2 = A
13
360000 _ 600

13 J_‘
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