p Ac E .Main Booklet Solution

IIT-MEDICAL Trigonometric Ratio

B css T

1. (B)

n radian = 180 degree = 1 radian = @degree =57.3 degree, hence sin 1° > sin 1°,
T

2. (B)
Length of arc of circle of radius r subtending 6 at the center=r9.

Hence 15:r><% orr=20cm

3. (D)

Perimeter =r0+2r=m-r

6=(m—2)c r r
4. ©)

nr=S+2r .
:>S=(n—2)r A

5. (B)
At half past 4, hour hand will be at 4% and minute hand will be at 6(for 30 minutes). In 12 hours,

angle made by hour hand
360 X 9_ =135
12 2

In 60 minutes, angle made by minute hand
=360
In 30 minutes, angle made by minute hand

=ﬂ 30=180"
60

. reqd. angle =180" —135 =45" =—
Hence (B) holds.
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(B)
Let the post be at point P and let PA be the length of the rope in tight position. Suppose the horse moves

along the arc AB so that ZAPB =72" and arc AB=88m. Let r be the length of the rope i.e PA=r
metres.

o A

C
Now, 0=72" = (72><l)

S

180
And s =88m Y P
radius
:E:@:ﬂ:ssxi:mm
5 r 27
Hence (B) holds.
©)

Since 180" = = radians

1 = radians . p” =2~ radians
180 180

. _

180 |

[ pdegrees = qradians]
P _a e P_20
180 =« 90 &

Hence (C) holds.

(B)

Clearly length of the wire
= circumference of circle of radius 7

:275(7):147:

s =14m, r=12cm

Sincee='—=14—“=7_":z><180°=210°
r 12 6 6

Hence angle subtended at the centre =210

(A)
tan (90° —9) — cot® = tan89° = cot1°, tan 88° = cot 2°, tan87° = cot3?, ... etc.

Also, tan®xcot 0 =1, hence tan1° tan2° tan3°....tan89° = 1

(A)
sin®—cos0 =1=>sin” 0+cos’ 0—2sin0cosO =1
—=sinBcos0=0
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11.

12.

13.

14.

15.

16.

17.

18.

©)

5sin6-3cos® 5tan6-3
5sin0+2cos0 5tan0+2
Stan6-3 4-3 1
5tan0+2 4+2 6

5tan0=4=

(A)
Sinx +cosecXx=2 = sin’x —-2sinx+1=0
= sinx=1 = sin"x + cosec"x =2

©)
2
o 2.~ tan?60°cosec30° 1\(1Y (\/5) (2)
xsin45" cos® 60" = ———— X = ||| =——5=>x=8
sec45° cot” 30 2 )\ 2 (ﬁ)(@
(A)
tan?30+4sin® 45+ Lcos?30 = 14+ 2+ 1,3
3 3 3 4
=—+—+2
3
oL
12
(D)
3 2+4
tan’60-2tan’45+sec’30 ° “7T 3
3sin®45-sin90+cos”60.cos’0 51 1
2 4
l+ﬂ !
3 3 _

= 3+1 _1 7 -
2 2) 22

©)
2P, —3P, +1

) 2 -2 2,\? 02 2
:2(1—35|n X COS x)—?{(sm X + COS x) —25sIn“ X cos x}+1
:2—65in2xc032x—3(1—23in2xcoszx)+1:0
(A)

90°< 130°< 135% hence sinA>0 & Ccos A<0 & |sin Al >|cos Al
=sinA+cosA>0

(A)
c0s24° +c0s5° +c0s175° +cos 204° +cos 300°
= c0s24° +cos5° + cos (1800 5 ) +COS (180° +24° ) +COS (360° —60° )
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19.

20.

21.

22,

23.

24,

=05 24° +c0s5° —cos5° —cos 24° +cos 60°

=c0s60° = 1
2

(©)

sin0<0&tan®>0= 0 lies in 3" quadrant.

(©)

Given expression
) —sin (660" ) tan (1050 ) sec(420° )
" cos (180° + 45°)cosec(360° —45°)cos(360° +150°)

) —sin(7x90+3o°)tan (3.360° —30°)sec(360" +6o°)
- (— cos 45 ) —Cosec (45° ) cos150°

~cos (30° )(— tan 30° )sec 60°
- —(cos 45°)(—cosec 45 )(—cos30°)

~ cos30 tan30 sec60
cos 45 cosec45 cos30

Hence (C) holds

(€)

Given expression
(—sin0)(secO)(—tan6)

(sin6)(-secO)tan®
Hence (C) holds.

(B)

Since sec6 i.e cos0 is negative.

-0 liesin 1l nd or 11 rd quadrant. Since sin© is positive.
~.0liesin Ist or IInd quadrant. Hence 6 lies in Il nd quadrant.

(A)
cot A + tan (180° +A)+tan (90° +A)+ tan (360° —A)

=cotA+tan A—-cotA—-tanA=0

(D)
sin [—870"] —_sin (870") — _sin (9x90° +6o°)

— _cos60" =— =
2
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25.

26.

27.

28.

29.

30.

31.

(A)

tanez—i

J5

sec’0=1+tan’0=1+

g~
oo

secO = +\/§ [ 6 lies in the IV th quadrant]

cose:\/E
6

©)

: 0 0 1 . 0 1

sin15" cosl15” = =sin30" ==
2 4

(A)

cos17° +sin17°  1+tanl7°
cos17° —sin17° 1-tan17°
= tan (45° +17°) = tan 62°

(A)
tan 75° — cot 75° = —2 cot 150°

—2tan60° =243

(B)
cos? A—sin’ B=cos(A+B)cos(A-B)

= c0s” 48° —sin®12° = cos 60° cos 36° =

(D)

As A & B are the acute angles hence,

\/§+1
8

sinAzi:mosA:i&sinB:i:>cosB=i

V1o J10 V5

Now cos (A + B) =cos A cos B—-sin AsinB

= cos(A+B):i><i— 1 x 1 1

Jio 5 V10 5 2

:>A+B:E
4

(A)

cosZ(E+6j—sin2[E—ej

6 6

= CO0S E+6)+E—6 COS(E-I-B—E-FGJ
6 6 6 6

[ cos(A+B)cos(A-B)=cos* A-sin’ B]

5
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32.

33.

34.

35.

=CO0S [Ej cos(20) = 1 c0s20
3 2

Hence (A) holds.

©)
(1+tanA)(1+tan B)

=(1+tanA)| 1+tan (E—AD

l1-tanA
1+tan A
1+tan A+1—tan Aj _5

=(1+tanA)| 1+

=(1+tanA)
1+tan A

. (C) holds

(B)

sin163" =sin (180" ~17 ) =sin17’
c0s347" = cos(360" ~13") = cos13’
sin73" =sin (90" -17") = cos17’
sin167° =sin (180° —13°) =sin13’
.. given expression

=sin17" cos13 +cosl7 sin13’

=sin(17°+13") =sin (30 :%

_tanA+tanB
l1-tanAtanB

(B)

sin(6+¢) =sinOcos¢+cosOsin

cos0 = /1—%:3-:O<9<n—sin¢=— /1—3=—f-.-n<e<3—“
165 13 2 25 5 2

12( 3) 5( 4}

= — |+—| ——

13\ 5) 130 5

36 20 56

65 65 65
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(D)

A+B=45 — cotAcotB—l_1

cotB+CotA
(cot A—1)(cotB-1)
=cot AcotB—(cot A+cotB)+1

=1+1=2
.(D) holds
©)

32sin (%jsin (%j =16(cos2A —cos3A)
:16(2cos2 A—1-4cos® A+3cosA)

=16 2xg—1—4x2+3x§ =11
16 64 4

(B)

sin50° —sin 70° +sin10° = —2cos60°sin10° +sin10° =0

(D)
The given expression =co0s20 +cos (180° -80° ) +cos (180° - 40°)

=c0s20 — (cos 80" +c0s40° )

=¢0s20° —2c0s60° cos20° =0
. (D) holds

(A)
c0s52° +cos68 +cos172’
=c0s52" +cos68° +cos (180° -8 )

=c0s52° +cos68” —cos8’

52°+68 68 —52° .
S COoS —

=2C0 cos8

=2c0s60 cos8 —cos8’
=c0s8 —cos8 =0

©

sin(2A+B) 5 . tan(A+B) 3
———— = =—. By componendo and dividendo we shall get —— =—
sinB 1 tan A 2

©)

Given value = (c0312° +c0s132° ) + (cos 84° + c03156°) = —%
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43.

44,

45.

46.

47.

48.

49.

50.

(B)

sin70" +cos40" _ sin70” +sin50°

c0s70° +sin40°  cos70° +cos50°

_ 2sin60 cos10’

= . _=1an60" =+/3

2co0s60 cos10 \/_
(D)
sin55 —cos55  sin55 —sin35’

sin10’ sin10°
_ 20054_15 5|On10 200845’ =2i:\/§
sin10 J2

..(D) holds

(D)

1—2sin? (E+6j = cosZ(E+6J
4 4

= cos(g+ 29) =-sin20

(B)
2c0s°0-2sin’60=1 = coszezg
. 0=30°
(B)
23inAcos3A—25in3AcosA:ZsinAcosA(coszA—sinzA)
—sin2Acos2A = SN4A
©)
SinA+cosA=1,weget1+sin2A =1
=sin2A=0
©)
tan80°-tan10° cot10°-tan10°
tan 70° tan 70°
_2cot20°
tan 70°
(A)
_ 2
Use coszezﬂ
1+tam“0
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51.

52.

53.

54.

(B)
° 2
tan 671— +cot 671—
2 2

=tan671—+ 1

o

tan 67 1—
2

1+ tan? 671—
=—102 2
2tan 67 —

1

sin 2[67 1]
2

2tan A }

=2.

{.-sinZA:—2
1+tan A

2 2

135°) sin(180°—45°)

2__2 _of2

" sind5 1
2

sin

—_—

.. (B) holds

(B)

2412+ 2¢0540 =2+ [2(L+cos 40)
=\/2+x/2.20052 20

=/2+2¢0520 = [2(1+cos 20)

= 2<2cos2 9) =2¢0s0
..(B) holds

(B)

cos15 cos?lasin 71—
= 1c0515° sin15 = 1sin 30°
2 4

1.1
42 8
~.(B) holds

1
X

(A)

2 1-tan
1 tz = 2 =Cc0s0
1+t 1+tan2E

20
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(D)

Since 1+cosx = K . 2c0s> g =K
oot Xo K _1-sin2 XK
2 2
. o X K 2-K
=sin?Z=1-—=%2"2"
2 2 2
; 2—-K
=sin==, [|——
2
(A)
2tang
sino = 2
1+tan? ¢
2
1-tan? &
coso = 2
1+tan2 &
2
(A)
sin36—c0536+1_35ine—4sin36—4cos3e+3cose+1
sin®+coso sin®+cos0O
_4sin9+cose—sin3e—cos3e
sin@+cos0
~ sin6+cos6—(sin6+cos6)(1-sinBcos o)
sin®+cos0O

=4sin9cosO =2sin 20

©
cos? A(3 — 4cos?A)? + sin? A (3 — 4 sin® A)? = (3cos A — 4 cos® A)? + (3 sin A — 4 sin® A)?
=cos? 3A +sin?3A =1

(©)
3c0s0+cos30 3€0s0+(4cos’0—3cos0) g
= =Co
3sin6-sin30  3sin®—(3sin0—4sin’0)
(©)
sin 20° sin 40° sin 60° sin 80° = (sin (60° — 20°) sin 20° sin (60° + 20°)) sin 60°
~Lin (3x20°)sin60° = Linz60" ==
4 4 16
(D)
: 0 0 0 0
£05s 20° cos 40° c0s80° — 2sin 20" cos 29 co§40 cos80
2sin 20
_ 2sin40° cos40° cos80°  2sin80° cos80°
4sin 20° 8sin 20°
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62.

63.

64.

65.

66.

_ sin160°
~ 8sin20°"

c0s20° cos 40° cos80° = %

but sin 160° = sin (180° — 20°) = sin 20°, hence

Alternately
cos 20° cos 40° cos 80° = cos (60° — 20°) cos 20° cos (60° + 20°)
1

1cos(3>< 200) ==

4 8

(D)

4cos(9cos(E + 6} CoSs [E — GJ
3 3

=C0s30

©)
tan 6+tan(9+£j+tan(9—£j
3 3

tan6+\/§ tane—«/§
+
1-tan e.ﬁ 1+tan e.J§
. tan0++/3 ++/3tan? 0+ 3tan O+ tan 0 — /3 —tan?0+/3 + 3tan 0
1-3tan’0

=tan 0+

=tano

_ tan@-3tan®0+8tan o
1-3tan%6
_9tan@-3tan®0
1-3tan’0
3[3tan6—tan3 OJ
= 5 =3tan 30
1-3tan“ 0
L K=3
Hence (C) holds.

(A)

x=tan15 =2—-+/3

y =cosec75 =+/6 -2
(z)=4sin18 = J5-1
It follows that X<y <z
- (A) holds

(D)
3 +4% +8<3cosx+4sinx +8<+/3% +4% +8

= 3<3cosx+4sinx+8<13
(A)
T

. T T . . T T .
sin| 6+— |+cos| 6+— | acquires maximum at aa+—=— i.e. 0=—
6 6 6 4 12
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67.

68.

69.

70.

71.

72,

(D)

5sin’0+4c0s’0=4+sin0>4

(B)

Maximum value of sin©cos0
sin 29}

=Maximum value of (

= % Maximum Value of sin 20 = %(1) =

N |~

©)

Minimum value of sin©cos©

_1 Minimum value of sin 26 = l(—1) __1
2 2 2

©)

sinx+cosx:\/§sin(x+gjs\/§

.. Maximum value = \/E

(D)
3= rcosoc}:n2 ~9+16=25

Put — .

4=rsina | > r=5

~.3c0s0+4sin06= r(cosecosoc+sin Osin oc)

3 3

=rcos(6—o)=5co0s(0—at)

Its Maximum value = 5(1) =5
And Minimum value =-5

(A)

Given, P = lsin2 (9+1cos2 0

2 3
1(1—cos2 e)+lcos2 0= l—lcos2 0
2 3 2 6

Since, 0<cos?0<1= —%S—%coszeso

il oot toplt
3 2 6 2 3 2

. (A) holds

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

73.

74.

75.

©)
A+B+C=nx
tanA+tanB+tanC=tanA-tanB-tanC

(A)

A B
tan — +tan —
2 2 1

1-tan é tan E tan ¢
2 2

tanétanEthanEtangﬂanétangzl
2 2 2 2

tangzl_zzz
2 9 9

(D)
A+B+C=n
A B C =
—_— - —F — = —
2 2 2 2
A B n C
tan| —+— |=tan| — ——
2 2 2 2
tané+tanE
2 2 1
A B C

l1-tan—tan— tan—
2 2 2

:Ztan%tangzl
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T S e

1. (A
A
Area of A= ?.42 43
21 nr?
2
1 T
27
= n’m
37/ 21 3
2
Given, ﬂ:ﬂ
6 2
nr’ =123
. /12J§
TC
2. ()

Angle covered from 6 A.M. to 3.15 P.M.

_oppl 555 m 11w
2 2 180 2 36

S 0= 37—“ radians
24

Length of hour hand =12cm

le.r=12cm

_12x37 37xn
24 2

Since e:'— s =r0
r

Hence reqd. distance = 3777: cm.

3. (D)

o

An hour hand in 1 hour i.e., 60 minute traces = % =30

o

. /An hour hand in 1 minute traces = 300 =(1j
60 2
.. An hour hand in 40 minutes traces

o

_ (1x40j _20°
2

. reqd. angle=90"—-20" =70
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_ 70xm 7_71
180 18
..(D) holds

(B)

sin® X +C0sec? X + 2+ €0s? X +sec? X +2 —tan® x —cot® x — 2
- 3+(cosec2 X — cot? x)+(sec2 X —tan? x)

=5

(D)
1 1  sin?0+cos’0

— +——=————— =cosec’0sec’ 0
cos“0O sin“O  sin“0cos 0

(A)

Let A =3cosp—5sinf
Let S=3sinpB+5cosp
A +S2=9+25

s AP =9

(A)
tan® oo+ cot® o+ 2 =m?

2 2
(tan2 oL+ cot? oc) - (m2 —2)
tan* oo+ cot* o+ 2 =m* +4—4m?
tan* o+ cot* o=m*—4m? +2

(B)

cotO+coseco-1

cotO—cosecO+1
1

_ cosecO—cot 6 (- (cosecO+cot0)(cosecd—cot6) =1)
cot0—cosecO+1

1—cosech+cot 0
(cosecO—cot)(cot6—coseco+1)

1

- cosecO—cot0
~1+cos®  sin®
sin® 1-cos6

=cosecO+cot0

(D)

Since sinx+sin?x =1
~.sinx =1-sin? x = cos? X
. sin® x =cos* x
—1-c0s? x = cos* x
—1=cos? x +cos? x

4 2,)\2
:>1:(cos X +COS x)
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10.

11.

12.

13.

14.

15.

= cos® x+2cos® x +cos? x
Thus cos® x +2cos® x +cos* x =1

©)
sin(—566°) — —sin566 = —sin(axgo" +26°)

—(—sin 260) =sin 26’

[SI ——x +sin4 x}—z[cos6 X +sin® x]

3[(005 ) (sm x) } 2[(sin2x)3+(coszx)3}
:3[1—25in2xcos2 x]—Z[l—Bsinzxcos2 x]

=1

(A)
2c0s10+sin(90+10)+sin(3x360—80)+sin (27 x 360+ 280)

=2c0s10+co0s10—-2sin80
= 0510+ 2(cos10—sin(90-10))

=c0s10+ 2(c0510 —cole) =c0s10

©)
cos” (90—-17)+cos’ 47 —sin? (90— 47) +sin* (90+17)

=sin®17 +cos® 47 —cos? 47 + cos® 17

=1

(D)

o _ .

(i) Sln(2><360+45)=sm45=ﬁ

(ii) L S S

—sin(3x360+330) —sin(360-30) sin30

(i) tan (4n+gj = tan (gj =3

iv) — > =1

tan (471 - nj
4

(©)

=m0 5-o]] cmonen{ 0]

= (sin®—cos0)’ +(cos +sinB)’
=1+1=2

1=+
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16.

17.

18.

19.

20.

21.

(B)
sin(180+20)-+cos(180+20)
=-sin20-c0s20<0

(B)
a=sin170" +cos170’

=sin (180 —10) +C0Ss (180 —10)
=sin10-cos10
=a=-Vve

{ cos10’ > sin10°}

(©)
(n j . (375 j .
COS| ——X |=sinX, COS| — + X [=sinX
2 2
cos(7—X) =—C0S X, CoS( 27— X) = CoS X
. required =sin x-Sin X+C0S X - COS X
=1
(B)

2r T T 4n T T
COS—=C0S| T—— |=—C0S—,CO0S— =CO0S| T+ — |=—C0S—
3 3 3 3 3 3

2r T T Ar T T
COS—=C0S| T—— |[=—C0S—,CO0S— =COS| T+ — |=—C0S—
3 3 3 3 3 3

2n 4n y z
=>X=YC0S— =2ZC0S— = X=—==—— = y=2=-2X
3 3 2 2

Now, Xy +yz + zx = X (-2x) + (-2X) (-2x) +(-2x)x=0

(A)
cos? o, + OS> (a +120° ) +cos? (a ~120°)

1tcos20 1+c0s2(a+120°) 1+cos2(a—120°)
= + +

2 2 2
_ 3+c0s20.+2c0s20.c0s120° _ 3+c0s2a.—cos20. _ 3
2 2 2
(B)
11
tan(A+B)= ATENE _ (AB)=— 2 8
1-tanAtanB

=tan(A+B)=-1

:>A+B=3—7T
4
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22,

23.

24,

25.

26.

(D)
tan 45° = tan (180° + 450) — tan 225° = tan (1oo° +125°)

tan100° + tan125°

= =
1—tan100° tan125°
= tan100° +tan125° + tan100° tan125° =1

(B)

sin(B+A)+cos(BA) sin(B+A)+sin[g—(B—A))

sin(B-A)+cos(B+A) cos(g_(B—A)]+cos(B+A)

25inG+Ajcos(Z— Bj
= :tan(E+Aj
2cos(n+A)cos(n— B) 4
4 4

_1+tanA  cosA+sinA
1-tanA cosA-sinA

(©)

Tan 3A=tan(2A+A)

_ tan2A+tan A
~1-tan2Atan A

= tan3A —tan3Atan 2Atan A
=tan2A +tan A
S.tan3A—tan2A —tan A

=tan Atan 2Atan 3A

©)

sin? Acos? B—cos? Asin’B

:sinzA(l—sin2 B)—sin2 B(l—sinzA)

=sin® A—sin? Asin? B—sin? B +sin® Asin’ B
=sin’ A—sin’B

(B)

sin® A+sin? (A—B)+2sin AcosBsin(B-A)
:sin2A+sin2(A—B)+[sin(A+ B)+sin(A—B)]sin(B—A)
=sin? A+sin’(A-B)+sin(A+B)sin(B-A)-sin*(A—B)

=sin* A+sin*B—sin’ A
=sin’B
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27.

28.

29.

30.

31.

_sina
Sm(326j cos o
0 cos(9+j
sin
tan 20 = tan o
0==
2
(B)
sinoc+sin[3:a:>23inaT+BcosaT_B:a ...(0)
&COSa—COSB=b:2$inOLT+BSinaT_B=—b ... (ii)
From (i) & (ii) tanaT_B:—g

©)
sin30+sin50+sin70+sin90 _ (sin30+5sin90)+(sin50+sin 70)

c0s30+C0s50+c0s76+c0s90  (c0s30+C0s96)+(Ccos50+Cos76)
2sin606co0s30+2sin60cosH

= = tan 60
2c0s60c0s30+2c0s60cos0O

(D)

Given value

= (sin 47" +sin 61°)—(sin11° +sin 25°)
=2sin54 cos7 —2sin18 cos7’
=2cos7 (sin 54° —sin 18°)

- 2sin18" cos18’

=2c0s7 >~ 0536

cos18

- 2sin36 c0s36
=cos7 -
cos18
—cos7" M 720 =cos7 [ sin72° = cosl8°]
cos18

(D)

cos40” +cos80° +cos160 +cos240°
— 2¢0s60° cos20° +cos (180° —20° ) +COS (180° + 60“)

= 2(%jcos 20" —c0s20 —cos60 =—cos60° = —%
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32.

33.

34.

35.

36.

(A)
cos12” +cos84 +cos156 +cos228
- (c0312° +C0s228° ) + (cos 84° +C0s156 )

=2c0s (120° )cos (108° ) +2c0s120" cos36°

=2c0s (120° ) [cos (108° +c0s36° )}
= 2(—% 2c0s72° cos(36°)
2

J5-1 5+1

=-2€0s72 c0s36 =-2.~— —,
4 4
:_2(5_1j:_1
16 2

(B)
cot0—2cot20

1 2x(1-tan’0)
tang 2tan©
_tan’0
~ tano

tan 0

(D)
cole-\/§sin10
sin10.cos10

1cole—ﬁsinlO
2 2

2sin10cos10
_ 4sin(30—10)
~ sin20

(B)

cos oL+ CosP = 0=>cos® o.+Cos” B = —2C0S o.CoS B
&sina+sinp =0=sin® o +sin’f =-2sinasinf

Now cos 2a.+¢0s 28 = 2(cos’ o+ cos’ B —1) = 2(1-sin® . —sin’ )

= cos2o.+cos2B=2(—2cosacosp-1)  ..(i)
& €0s2a.+C€0s2B =2(1+2sinasinp) ...(i)
(i) + (i)

= €0S20.+C05 23 =—2cos(o+P)

©)
V3 1.
~=£0s20° —=sin 20° : 0 0 )
J3cosec20° —sec20° = —2 2" _ 4sin (60° ~20 )= 4sin40° _
2c0s20°sin20°  sin40°

5 c0s 20°sin 20°
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37.

38.

39.

40.

41.

(©)
J3[coto+tan 6] =4

:@{@+ﬂ}4

sin® cos0
.t 4 1 _2
sin@cos® /3 2sinBcosd /3
:>sin26)=£=sinE
2 3
—20=2 o=Z
3 6
(B)

Since, c0s20 —sin20" =p

= ¢0s% 20" +sin?20° —2sin 20" c0s 20" = p?

—1-p?=sin40

—1—p? =+/1-cos? 40’
2 o

:>(1— pZ) =1-cos? 40

— cos? 40 :1—(1+ p* —2p2)

= c0s40” = 2p® —p*
= 0840° = py/2-p®

.. (B) holds

(B)

LHS = 1+cosE 1+0033—7c 1+0055—Tc 1+cos7—n
8 8 8 8

= (1— cos? Ej (1— cos?® 3—“)
8 8

. om . 23t 1 T T 29
=SIN"—SIN" —=—| COS——CO0S— | =—
8 8 4 4 2 8

©)
0
2tan —
sin® = 2t2= 5 ift:tang
I+t 14 tan2?
2
0
1—tan®—
-.Cc0S0 = 2 =1_t2
1+tan?d 1+
2
(D)

l 4cos0cos E+E) cos E—e :cos36
4 3 3 4

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

42.

43.

44,

45.

46.

(B)
c0s 20+ 4(cos 40— cos60)sin 70
cos?10
~ €c0s20+4cos40cos20—2cos 20
- cos?10
_ 2(c0s20+2c0s60+2c0s20—2cos20)
- 2c0s%10
 2(c0s20+1) _

B (1+cos20)

(©)

i 0
sin12° sin 48 sin’54° = sin (60° —12)sin12"sin (60° +12°) 212

4sin72°  8sin36° cos 36°
sin54°

_sin36°sin54°  sin36°sin54°

sin72°

= 505367 but sin54° =sin(9o° —360) = c0s36°

8cos

-.sin12°sin 48°sin 54° =%

(B)

3
x+ L -2c0s0 & x3+%:(x+1j —3(X)(
X X X

=X +i3:8cos39—6c056:2c0336
X

(©)

. m . 13¢m
SIn—SIn —
10 10

LT 3r
=sin—sin| Tt+—
10 ( 10)
=—sin 1sin?’_7T = —sin18’sin54
10 10

~ AB5-145+1 5-1 1

4 4 16 4

©)
3sin 20 =2sin30

= 6sin0cosO = 2(35in 0—4sin® 6)
—4c0s20-3c0s0—-1=0
= C0s0 =1,1
4
Since cos®=1(-00)

i
4

.'.cosezizsinez

1

X

Jor3)
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47.

48.

49.

50.

51.

52,

53.

(©)
0) =sin e(sin 0+3sin0—4sin® e)

f(
f(0)=4sin’ 6-4sin* 0
f(0)=4sin’ (9(1—sin2 e) >0 V0

(D)
f(e):50056+3003(6+gj+3

=5c0s0+3cos e.cosg—?:sin esin§+3

13 33

=—c0SO———sin6+3
2 2

2 2
—4/£+£+3£f(6)£ £+z+3
4 4 4 4

—-4<f(0)<10

(©)

sin6+cosp
Maximum Value =2

(€)
12

y:
9+5(3cosx+4sinxj
5 5

12 ( . 3}
= . let| sina=—
9+5sin(o+x) 5

maximum
4

(D)
1

Y minimum = 5

(A)

B =2sin? X —Cc0s 2X

= 2sin? x—(1—25in2 x)

=4sin?x -1

Since 0<sin®x<1  ..0<4sin’x<4
= 0-1<4sin’x-1<3=-1<B<3

(B)

sine+cosezx/§sin(9+%j is Max when 6+%=gi.e.when 6:2:45’
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54.

55.

56.

(B)
2sin® 0 +3cos? 0
- Z[Sin2 0+ cos? 6}+cos2 0=2+cos%0

Since least value of cos? 0 =0
. least value of 2sin>0+3c0s’0=2+0=2

(®)
Let y=c0s0—cos20

j—y:sin 0+2sin20=2.2sin0cos0—sin 0
X
=sinB(4cos6—1)
For Max or Min of y,d—y =0
de

. 1
. sin6=0 or cosﬁzz

ie. 0=0,m 2m...... orcosG:%

d?y
Wz—cose+4cosze >0 for 0=0,n2~,.......

2
_g[ L) 4t log g
4 42 1

. 'y max. when cos0 =

ANl

- max.y =cose—(2c0326—1)

. (C) holds

(D)
8siNX COSX COSX COSX
8 8 4 2

_g=2*
7
8sin0-cosO-cos20-cos40

sin(239)

:85in6.3—=sin89=sinx
2

sin®

and 4cos20—cosH = 4[2cos2 9—1}—0056
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57. ©
We know that

H n
cos Acos2Acos22Acos 22 A cos2" ™ = sm? A
2"sin A
H 3
~.c0SAcos2Acos 2% A = ;nsiznﬁ [By putting n =3]
..COSACOS2ACos4A = S"T8A
8sinA
sin ST
2n _4n 7
- cosEcos Leos L= T
ot 8sin
;
. T LT
sinj t+= | _gin™®
] ( 7j: n? |
8

8sin ~ 8sin ~
7 7

Hence (C) holds

58. (D)
The given expression
1(.nn)2481632n
= 25In—C€0S— | c0S — C0S — COS — COS —— COS ——
2sin K3 65 65 65 65 65 65 65
65
1 (2 27 2n J 47 8n 167 32n
= Sin—C0S— | c0S— COS — COS —— COS ——
Asin T 65 65 65 65 65 65
47 T T T 327
= 25N — C0S— | c0S — C0S—— COS ——
8sin 65 65 65 65 65
1 8n 8n) 1671 32r
= 23|n—cos— C0S——C0S——
165in K3 65 65 65 65
65
1 . 16w lGn] 32n
= 2sin cos cos
32sin 65 65
65
1 . 321 3271)
= 2sin cos
64sin 65 65
65
1 . b64rn
= sin
B4sin - 65
65

sin—

__ sm(n_ﬂj:_% _1

64sin1 65 64sinl 64
65 65
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59.  (A)
cos Acos2Acos4A....cos 2" 1A
_sin2"A
- 2"sinA
. (A) hold.

[Standard Result]

60. (B)
A+ B+C:3?n

Cc0S2A +c0s2B +cos2C+4sin AsinBsinC
=2c0s(A+B)cos(A—B)+2cos’ C—1+4sin AsinBsinC

= 2cos(3g—cjcos(A— B)+Zcos2 C-1+4sinA.sinB.sinC

=-2sinCcos(A—B)+1-2sin’ C+4sin AsinBsinC
= -2sin C[cos(A— B)-cos(A+ B)]+4sin AsinBsinC
=-4sin AsinBsinC+4sin AsinBsinC+1

61. ©
If A+B+C=n= then
tanA+tanB+tanC=tan AtanBtanC

62. (B)
(cosBJrcost(cosCJrcosAj(cosAJrcosBj A+B=n-C
cosB sinC J{sinC  sinA J{sinA  sinB = sin(A+B)=sinC
_sin(B+C).sin(A+C).sin(A+B)
a sin® A.sin® Bsin®C
= cosecA.cosecB.cosecC

63. (A)
A+B=C=180 > 24+ B _gp_C
2 2 2
~.tan é+E =tan 90"_9 zcotg
2 2 2 2
tané+tanE
2 2 1
A. B C

l-tan—tan— tan—
2 2 2
= tan étan9+tan EtanE =1-tan étanE
2 2 2 2 2 2
= tanEtanEHan Etan é+tan étanE =1
2 2 2 2 2 2
Divide thro’ out by tan %tan %tan % , We get

coté+cotE+cotE:cotécotEcotg
2 2 2 2 2 2
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64.

65.

66.

67.

(©)

OA,A, is equilateral triangle

AA, =1

c0s120° _THT-AAT (cosine law)
2.1.1.

‘% =2-AA,

AA? =3

AA, =3

AA, =3

AA XAA, +AA, =1/3./3=3

©)
E:cote & E:cosece
y X
2 2

cosec’0 —cot’ G:a—z—b—z

Xy
a> b’
Xy
(A)
Required number of sides :% =10
. (A) holds
(A)

COSA
=m
cosB
CosA+cosB  m+1
cosA—-cosB m-1

COSA=mcosB =

Apply component to get

9 A+B A-B
- CoS cos™— m+l
2sin A Bgipn AZB m-1
2 2
A+B m+1, B-A
= cot -~ tan

2 m-1 2
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68. (A)

sin 2x sin2x+sin2y n+1

— T —n== —2 =

sin2y sin2x—-sin2y n-1

_ 2sin(x+y)cos(x—y) n+1
2cos(x+y)sin(x—y) T n-1
tan(x+y) n+1
tan(x-y) n-1

{By componendo & dividendo}

69. (D)
sina. 5
sinp 3
sina+sinB:§:4
sina—sinff 2

Zsin(a+6jcos(a_ﬁj
2 2 _4
2cos(a+6jsin(a_[3}

2 2
mn(a+ﬁj
N2 ) 4
tan(a_Bj

2
70.  (B)

cosecA(sin BcosC +cosBsin C)
=cosecAsin(B+C)
:cosecAsin(18OO—A) [-.-A+ B+C:180°]

=cosecAsSinA=1
Hence, (B) holds

(C&D)

B s 0 I

1. (0.625)
sin29+sin2¢=% & c0526+c052¢=g
= 25in(0-+4)-c0s(0—¢) = > (1)
Zcos(e+¢).cos(6—¢):g -(2)

Square & add (1) & (2)
— 4cos? (E)—q))-[sin2 (6+¢)+cos’ (e+¢)] = %+%

10
2(0—¢)=—
= cos’(6-9) 6
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(0.0625)

[cos 20° -cos(60—20°)- cos( 60+ 20° )] .c0s 60°

:l-c0560° -c0s60° = i
4 16

(0.78)
cos(A+B)=cosA-cosB—sinA-sinB
2

sinA=i = COSA = 1—sin2A=—5

N3

cosB:i = sinB=+1-cos*’B =—

J10

2
A—B:% = tan(A-B)=1

= tanA-tanB=1+tan A-tanB

. (1+tanA)-(1-tanB)=1+(tanA—tanB)—tan Atan B

=2

(0.57)

Divide numerator & denominator by €0s0
2tan6-5 3-5 -2 4

4-5tan0 , 3 _7 7
2
(0.26)
2sin x+E -COS x+E sin(2x+nj
6 6 _ 3
2 2

Maximum =% if Sin[2X+g)=1

(0.75)
c0s?108° + cos? 144°
=sin?18° +cos? 36°

(@Hﬁngﬁ

4 4 16 4

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

10.

I1.

12.

13.

(1)
X]_i:_sL
2 2 3
= x=1
(1.5)
, T , T , b
COS™ — +CO0S™ —+COS™ —
12 4 12

= c0s°15° + cos? 45° + cos? 75°
- (sin2 75° +cos’ 75° ) +C0s® 45°
=1+ 1 = 3
2 2

(1)
sin85° —sin 35°

c0s 65°
_ 2sin25°-cos60°

c0s 65°

{sin 25° = cos 65°}

(2)
c0s54° = cos (90o ~36° ) — tan 36°

(D
cot(102°) = cot(90° +12°) = —tan12°

. Required = cot12°(—tan12°)—tan12° - cot 66° +cot 66° cot12°
=—1+Cot66° [ cot12’ —tan12" |
=—1+cot66° (2cot 24°)
=—1+(tan24°)-(2cot 24°)
=—1+2=1 {cot 66° = tan 24°
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14.

15.

16.

(1.69)

tan 2o =tan (o +p+o—B)
_ tan(o+B)+tan(o—B)
~1-tan(a+B)-tan (o —P)

cos(oc+[3):g

= tan(o+pB)=/sec’ (a+p)-1

3
sin(oc—B)=%
sin(a.—p)
t —B)=
= an(Ot B) \/1—sin2(a—[3)
5
=15 .(3)
Put 2) & (3) in (1)
3.5 14
_ 4 12 _ 12 _56
tan20c—1_3'5— _£—£
4 12 16
(0.40)

cos® A—sin? B=cos(A+B)-cos(A—B)
=c0s(48+12)-cos(48—-12)

=0s60° -cos36°

_1 (Bl
2 4
(1.73)
A" g™
5 15
g2t m_m
5 15 3
= tan(A-B)=+3
tan A—-tanB

1+tanA-tanB:
= tanA—tanB=+/3++/3tanAtanB
= Ans. =J§
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17.  (3.87)

sinx cosy 1/2 & tanx 1 Square & add
siny cosx 3/2 tany 3 sin’ x+cos’ x =1
HJ
= tanx:m% (1) = A y+gcoszy:1

= 1-cos’y+9cos’y =4

= cos’y= 3
8
= tany =./sec’y—1

tany = \/g (2)

(D) & (2)
115
o tanx ===
3V3
- tan(x +y)=_2nxtany
1-tanx-tany
4tany
3 _ 4tany

“1-tan’y 3-tan’y

3
4/5/3
LN

3_°

3
18, (1.5)
It . ( n) . T
SIN—=SIN| T—— |=SIN—
8 8 8
( 37:) 3n
sin=— =sin| t—— |=sin—
8 8

Further sin3—n=sin r.r =cosE
8 2 8 8

. . T T .
*. Required =sin? +cosZ§+cosz—+sm2 =2

T
8

19. (0.5)
A+B=90°
. sinAsinB

=sinA-sin(90—A)
=sin AcosA

:lsin 2A
2

.. Maximum =%

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

20, (2)
cot X — tan X
cot 2x
cos’x—sin®x  2C0S2X
(2cosx'smxj.coszx sin 2x cot 2x

1. ()

J5-1

Take cos72° = Y

Let sin36° =«
- 1—25in236°:T_:>4—80c2 -J5-1

= 5-8u’=+5
Take square both sides,

= (5-80%) =5 = 25+640*~800 =5
= 640’ -800*+20=0 = 16a’—-20a’+5=0

2. ©
. (mY. (2x) . (3x). (5w . (6w . (™

Given, 2sin| — |sin| — |sin| — [sin| — |[sin| — |SIn| —

8 8 8 8 8 8
:23in2gsinzﬁsin23—n:23inzgsin23

—sin? Fsin? 3n —sin? Eginz| E_T
8 8 8 2 8

H ZTC zTC l ) TC 1
=sin? =cos’ — = —sin?| = |==
g8 8 4 8

3. (B)
3(sin (9—cose)4 +6(sinB+cos 6)2 +4sin°0
=3(1-2sinBcosB)” +6(L+2sinOcosO)+4sin® O
=9+12sin” 0cos® 0+4sin° 0
=9+12cos’ 6(1-cos” 0)+4(1-cos’ 9)3
=9-+12cos’ 0—12cos" 0+ 4(1-cos® 0—3cos’ 0+3cos’ 0)

=9+4—4cos’ 0
=13—4cos® 0
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(B)

Given 2cosO+sin0=1

Squaring both sides, we get (2cos6+sin6)” =12
= 4cos’0+sin®0+4sinBcosO =1

3cos” 0+(cos” 0+sin” 0)+4sinOcos0 =1
3cos” 0+1+4sinOcosO =1

3cos” 0+4sinBcos0 =0
cos6(3cosH+4sin6)=0
3cosO+4sin6=0

3cos0=-4sin®

=3 tan® = —/sec’0—1 = _73 ( tan 0 = «/sec? 6—1)

4

2
sec’0—-1= (_—Sj 3
4 16

= sec26:g+1:§ = sece—5
16 16

L

U

or cose:ﬂ

A

Now, sin?0+cos’0=1 = sin 6+(§}

2
sin29+(fj =1 =sin e+( j 1
5 5

sine=i§ ..(ii)

Taking (sin 0= —EJ because (sin 0= g) cannot satisfy the given equation,

Therefore; 7cos0+6sin0 = 7><£—6 §:ﬁ—E 2
5 5 5 5
(B)
Given : sinezé and 6 is acute angle
="
6

Also given, cos¢=% and ¢ is acute angle.
0<1<i
3 2
I T T s
= C0S—<COSGp<COS— OF —<dp<—
2 3 3 2

E+n<9<¢< +—or—<9+q><EE
3 6 2 6 2 3
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(B)
. (= T = 5n
SInCE, SiIn| — |=C0S| ——— [=C0S— =—C0S——
(22) (2 22) 11
. 3w 4t . 5n 3n 8n
SIN — =C0S—, SIN— =C0S— =—C0S—
22 11 22 11 11
. IT 2t . 9¢ T
SIN— =C0S—, SIN— =C0S —
22 11 22 11

. m . 3t .5t . 7n . 9n
Now, 2sin—-sin—-sin—-sin —-sin —
22 22 22 22 22

T 2n 4x 8n 16w
= 2C0S— - C0S — -C0S — - COS — COS ——
11 11 11 11 11
2xsin2° * - n
- 11 ( sin 25—=sin—j
25 Sini 11 11
11
(A)

We are given that

cota =1, secB:_;,

= cosﬁz—g, tanB:—g, tano =1

1.4

= tan(a+p)= 43 =—
1+§x1

tano+tanf3

t b ot S
an(a+P) 1—tano-tanp

= tan(oc+f>)=_7l lies in IVth quadrant

(B)

Given trigonometric equation is

o 22 {22} o 2)
(o2 o o 4.
oo ) 2o 5o
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ol ()
oo

Multiply both sides by 2
3n

A

23inE
7

Apply 2sin Acos B =sin(A+B)+sin(A-B)

. (Tx . [ —m
sin (7j+sm (7)
= , Here, sin(n)=0.

25inE
7
—sin T
7 _1
ZsinE 2
7

9.  (B)
165sin 20°sin 40°sin 80°
=165in40°sin 20°sin 80°
= 4(4sin(60—20)sin (20)sin (60 +20))
=4xsin(3x20°) [+ sin30=4sin(60—0)xsinOxsin(60+0) |
=4 xsin60°

10. (D)
Given trigonometric equation is
sin12°+sin12°—sin72°
=sin12°—2c0s42°sin 30°
=sin12°—sin(90°—48°) =sin12°—sin 48°
B 51

=-2 30°sinl18°=-2x— 1-5
c0s30°sin = . 4( J_)
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11. (D)
. 1 .
L+M =1-2sin? Z=cos F=—— (i
and L—M :—cosg ..(ii)
From equations (i) and (ii),
L—l(i—cosﬁj—i—lcosE and M —l[i+cos£j—i+ cos =
2\ 2 8) 202 2 8 2\ 2 8) 202 2 8
12.  (B)
c0s®10° —cos10° cos 50° + cos® 50°
_(1+cos20 N 1+co0s100 —3(2c0510000350°)
2 2 2
1 1
:1+E(c0520°+coleO°)—§[c0560°+cos40°]
1) 1
= 1_Z +§[00520°+coleO°—cos40°]
:§+£[2c0360°xcos40°—cos40°]:§
4 2 4
13. (A
_1 HN 3 k . _1 -4 4
fk(x)_E(sm X+Cos" x); f4(x)_z[3|n X+cos* X |
sin 2x)’ sin 2x)’°
_L (sin2x+cos2 x)z—u _1 1—u
4 2 4 2
fe(x)zl[sin6x+cosﬁx}
6
[, ., ,ov 3, o] 1, 3, . .
==[(sin“ X+cos” X) ——(sin2x) |==|1——(sin2x
5| - 2in2x) |- 2f1-2inaxy |
11 (sin2x)” 1, ., 1
Now f,(x)—f, (X)==—=—"——+=(sin2X) =—
14. (A
We have
5tan2x—5c052x=2(20052x—1)+9
= 5tan*x—-9cos®*x=-2+9
= 5tan®x=9c0s* x+7
=X 5(sec2x—1)=9coszx+7
Let coszx:t:>§—9t—12:0
= Ot?+12t-5=0 = 9t*+15t-3t-5=0
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15.

16.

= (3t—1)(3t+5):0 = t:% as t;t—%.

COS2X =2C0S° X —1= 2(%-1: 1
3 3

2
cosdx =2c0s?2x—1= 2[—%) —1= !

(A)

4+%sin2 2X —2c0s* X

4+ 2(1—cos2 x)cos2 X—2C0s* X = —4{0054 X —

2
= —lgcoszx—ls§ = Og[coszx—lj
4 4 4

17 , 1Y 17 9 17
——<|costX—= | ——<—-—
16 4) 16 16 16

M= o me2 Mom=tl o8
4 4
(B)
3
Let c05a+cosB:§
= 20052 P2 B _3 (i)
2 2 2
. . 1
and smoc+sm[3=E
= 23ina—+BcosaT_B:% (i)

On dividing (ii) by (i), we get tan (O%Bj :%

Given: O:OLTJrB = 20=a+p

14+ -———
2 16 16

2
=4 (coszx—lj _17 : 0<cos®x<1
4 16
9

< 2
16

cos? x 1 1}

Consider sin26+c0s260 =sin (o +)+cos(o+p)

2 1 1
3 9 6 8 7
"1 1710710 5
1+ 1+
9 9
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17.

18.

19.

(9)

Let f(x)=—2 4 %

—+ -
sinx 1-sinx

= f’(x):O = sinx:g ( XG(O,ngOSX;ﬁOj

4 1
f = — =9; f
(X)mln 2/3+1_2/3 (X)max. —)w

(x) is continuous function .. o, =9

(80)

smlo{ 5 .2sin 20°sin 40°j sin10°sin (60°—-10°)sin (60°+10°)

= sinlO‘é(cos 20°—c0s60°)- %sin 30°

—léé-smloo(cosZO"—%j

2 472
_ 1 1(Zsmlo"cosZO"—smlO")
16 2
1, . . .
=—(sin30°-sin10°-sin10°)
32
:i 1—25in10° =i(1—4sin10°)
3202 64
-1 (sin10%)
64 16

Hence, a _1 = a't=64
64

Hence, 16 +a =80

1)
V2sina 1, i cosZB 1
Jl+cos2o 7 ~J1o
\/_smB 1
NZENT)
tanoc_l and smB:i :1
10
1 2
tan 2 = 2tanp 3_3_3
1- tan[3 1- 1 8 4
9
1+3 4+21
tana+tan2f 7 4 28
tan(o+2B) = = =1
( 2 l-tanotan2p , 13 25
74 28
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