p Ac E Aflvanced 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

@xg—li’ﬁ
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 1
[ 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

(©)

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


http://www.iitianspace.com/

12.

13.

14.

15.

16.

17.

18.

5sin0—-3cosO 5tan0-3

5sin0+2c0s® 5tan®+2

Stang 4 D1@N0-3_4-3 1
5tn6+2 4+2 6

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

©)
2 \/_2
o 2. tan?60°cosec30’ 13(1 (3) (2)
Xsin45° cos” 60° = s =X = | =—="—3=>Xx=8
sec45° cot? 30 2 (\/5)(\/5)
(A)
tan230+4sin245+1c03230=1+£+1><§
3 3 3 4
:1+—+2
3
a1
12
(D)
3-2 4
tan® 60— 2tan” 45+ sec” 30 ety

3sin?45-sin90+cos? 60.c0s°0 31,1
2 4

4 7

1+ —
_ 3 _ 3 _4
3

2 2) 272

(©)

2
= 2(1—3sin2 X COS? x)—?{(sin2 X -+ COS? x) —2sin? x cos® x}+1
= 2-6sin® xcos® x —3(1—23in2 X COS> x)+1: 0

(A)
90°< 130°< 135% hence sinA>0&cos A<0 & |sin Al >|cos Al

=sinA+cosA>0

(A)
c0s24° +cos5° +c0s175° +cos 204° + cos 300°
=05 24° +c0os5° +cos (1800 5 ) +COS (1800 +24° ) +COS (3600 —60° )

=c0524° +cos5° —cos5° —cos 24° +cos 60°
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19.

20.

21.

22,

23.

24,

25.

=c0s60° = 1
2

(©)

sin@<0&tan®>0=>0 lies in 3™ quadrant.

(©)

Given expression
B —sin (660° )tan (1050° )sec(420°)
© cos (180° +45° ) cosec(360° 45 ) cos (36o° +150°)

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

B cos(30°)(—tan30°)sec60°
- —(cos45°)(—cosec45°)(—00530°)

~ cos30 tan 30 sec60’
cos 45 cosec45 cos30°

Hence (C) holds

(€)

Given expression
(—sin6)(secO)(—tan6)

(sin6)(—secO)tand
Hence (C) holds.

(B)
Since sec6 i.e cos0 is negative.
.0 liesin Il nd or Il rd quadrant. Since sin6 is positive.

~.0liesin Istor 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° +60°)
— _c0s60° = -+
2
(A)
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26.

27.

28.

29.

30.

31.

tan():—i

N3

sec’0=1+tan’0=1+

gl
oo

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

cose:\/E
6

(€)
1

sin15° cos15° = 1sin 30°==
2 4

(A)

cos17° +sin17°  1+tanl17°
cos17°—sin17°  1—tan17°
= tan 45° +17°) = tan 62°

(A)
tan 75° — cot 75° = —2 cot 150°
= 2tan60° = 24/3

(B)
cos’ A—sin’ B=cos(A+B)cos(A—-B)
= c0s’ 48° —sin®12° = cos 60° cos 36° = \/§8+1

(D)

As A & B are the acute angles hence,

sinA:i:cosA:i&sinB:i:cosB:

Jio N NG N3
Now cos (A + B) =cos A cos B-sin AsinB
3 2 1 1 1
= COS(A+B)=—=x——-————=x—==—"F
N TN NN
:>A+B:E
4

(A)
cos? (E+ej—sin2 [E—ej
6 6
:cos(E+9+E—6jcos(E+e—E+6)
6 6 6 6
[ cos(A+B)cos(A-B)=cos’ A-sin’ B]

=CO0S (Ej cos(26) = 1 c0s 20
3 2
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32.

33.

34.

35.

36.

Hence (A) holds.

(©)

(1+tanA)(1+tan B)

=(1+tan A)£1+tan (%—AD

=(1+tan A)(1+

=(1+tan A)(

1-tanA

1+tanAj

1+tan A+1-tan A) _s
l+tan A

. (C) holds

(B)

sin

163°::ﬂn(180°—17°):sh117°

cos347 = cos(360° —13°) =c0s13’

sin

sin

73" =sin (90° —170) =cosl7’
16f==gn@Bo°—1§)=sm13°

. given expression

=3

=S

in17° cos13 +cos17 sin13’

in@]°+1§)=sm(mf)=%

(D)
tan(A+B)= tanA+tanB
l1-tanAtanB
1 1 5
23 _56
- -6_1
12115
23 6
A+B=T
(B)
sin(6+¢) =sinBcosp-+coshsin ¢

cos0 = h—gﬁ:>270<9<f;ﬁn¢=—h—élz—ivn<6<§g
165 13 2 25 5 2

_13(_§j+fi(_fJ
13( 5) 13 5
__36_20_ 56

65 65 65
(D)
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cotAcotB-1 1
cotB+cotA
(cot A—1)(cotB-1)

= cot Acot B—(cotA+cot B)+1

A+B=45 =

=1+1=2
..(D) holds
©)

32sin (%jsin (%j =16(cos2A —cos3A)

:16(2cos2 A—1-4cos® A+3005A)

=16 2x3—1—4x£+3x§ =11
16 64 4

(B)

sin50° —sin70° +sin10° =—2co0s60° sin10° +sin10° =0

(D)

The given expression =co0s20 +cos (180° -80° ) +cos (180° - 40°)
=c0s20 — (cos 80" +cos 40’ )

=c0s20 —2¢0s60 c0s20 =0

.. (D) holds

(A)
c0s52" +cos 68 +cos172’
=c0s52" +Ccos68° +cos (180° -8 )

=c0s52° +cos68 —cos8’
52°+68 68 —52°
cos

=2c0S —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 = (cole° +c0s132° ) + (cos 84" + c05156°) = —%

(B)
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44,

45.

46.

47.

48.

49.

50.

sin70° +cos40"  sin70” +sin50°

c0s70° +sin40”  cos70° +cos50°

_ 2sin60" cos10’

- _ _—tan60" =+/3
2co0s60 cosl0
(D)
sin55 —cos55 _ sin55 —sin35°
sin10° sin10°
_ 2cosz_15 s:nlO 200845’ :2i:\/§
sin10 J2
..(D) holds

(D)

1—2sin? [E+9j = COSZ(E-FBJ
4 4

= cos[g+ 29) =-sin20

(B)

2c0s°0-2sin°0=1 = cosZ@:%

o 0=30°

(B)

2sin Acos® A —2sin® Acos A = 2sin AcosA(cos2 A —sin? A)

=Sin2ACc0s2A =

©)
sin A+CcosA
=sin2A=0

(©)

sin4A

=1, we get 1+sin2A =1

tan80°—-tan10° cot10°—tan10°

tan 70°

(A)

Use c0s20 =

tan70°
_2cot20° 9

tan 70°

1-tan®0
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°

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


http://www.iitianspace.com/

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 o+ —=— 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
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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(%) c0s20° —c0s20 —cos60’
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32.

33.

34.

35.

— —c0s60 = —=
2

(A)
cos12” +cos84 +cos156 +cos228
= (c0512° +C0s228° ) + (cos 84° +c0s156 )

— 2¢0s (120° )cos (108° ) +2¢0s120° cos 36

= 2¢0s (120° ) [cos (108° +C0s36 )]
= 2(—% 2c0s72 cos(36°)
2

J5-1 5+1

=-2€0s72 c0s36 =-2.~— —,
4 4

Y iy
16 ) 2

(B)
cot0—2cot20

1 2x(1-tan’0)
tano 2tan 0

_tan’6
 tan0

tan©

(D)
cos10-+/3sin10
sin10.cos10
NG

1cole——sinlO
2 2

2sin10cos10
_ 4sin(30-10)
B sin 20

=4

(B)

cos oL+ cosP =0 =>cos® o.+Cos’ B = —2C0S 0.COS B
&sina +sinp=0=sin®a+sin’p =-2sinasinp

Now cos 20+ cos 2 = 2(cos” o+ cos® B—1) = 2(1-sin’ o.—sin’ B

= cos2a.+c0s2B =2(-2cosacosP—1)  ..(i)
& c0s20.+c0s2B =2(1+2sinasinB) ...(i1)
(i) + (i)

= €0s20.+C€0s 2B =—2c0s(a+p)
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36.

37.

38.

39.

(©)
V3

1.
~=£0s20° —=sin 20°
J3cosec20° —sec20° = -2 2

5 c0s 20°sin 20°

4sin(60°~20°)  4sin 40°
© 200s20°sin20°  sin40°

©)
\/§[c0te+tane]:4
j\/g{c_oseJrsme}:Al

sin® cos0

1 4 1 2

- — =
sinBcos® /3

B3

:>sin26):—:sinE
2 3

> — =
2sinBcosd 3

—20=" =
3

ol a

(B)

Since, c0s20° —sin20" =p

= cos” 20" +sin® 20 —2sin 20" cos 20" =p°
=1-p? =sin40

—1-p? =+1-cos? 40"

= (1- p2)2 =1-cos” 40’

= c0s% 40° :1—(1+ p* —2p2)

= c0s40" =,/2p* -p*
= 0540 =py/2—p?

. (B) holds

(B)

LHS = 1+cosE (1+(:053—TC (1+c035—nj (1+cos7—nj
8 8 8 8
= (1— cos’® Ej (l— cos? 3—nj
8 8

. om . 23t 1 T T 2 1
=SIN"—SIN" —=—| COS——C0S— | =—
8 8 4 4 8
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(©)

0
2tan—
Sin0=—2 - 5 if t=tan)
I+t 14 tan??
1-tan? Y 1t
..C0S0O = 5= 5
1+tan?2 > 1+t
2
(D)
l 4cosecos(£+6jcos[z—ej
4 3 3
~ €0s30
4
(B)
cos 20+ 4(cos 40— cos 60)sin 70
cos?10
~ €c0s20+4cos40cos20—2cos 20
cos?10
_2(c0320+2cos60+200520—2(:0320)
Bl 2c0s210
_ 2(cos20+1) _
~ (L+co0s20)
©)
0 Ao 0 0 o o anoySIN54°
sin12°sin 48°sin 54 :sm(60 —12)sm12 sm(60 +12 ) —
sSin72
_sin36°sin54°  sin36°sin54°
4sin72° 8sin 36° cos 36"
H 0
_ _sin54 =, but sin54° :sin(900 —360):cos36°
8c0s36
-.sin12%sin 48° sin 54° :%
(B)
3
x+1=2cose & x3+i3=(x+1j —3(x)(£j(x+lj
X X X X X
:>x3+i3:8c0536—60039:200539
X
©)
. m . 13¢
sin —sin ——
10 10
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46.

47.

48.

49.

50.

LT 3n
=sin—sin| t+—
10 ( 10)

— —sinZsin 3r_ —sin18sin54
10 10

AB-14B+1 5-1 1

4 4 16

©)
3sin 20 =2sin30

= 6sin0cosO = 2(3sin 0—4sin® 9)
= 4c0s20-3c0s0-1=0

:>cos€):1,l
4

Since cos®=1(-00)

Ji5

cose——:sme_—
4

©)
0)=sin e(sin 0+3sin0—4sin® e)

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

(D)

f(9)=5cose+3cos(e+g)+3

=5c0s0+3cos e.cosg—?asin esin§+3

13 33

=—Cc0S0———sin0+3
2 2

2 2
N ENEIRRRI PN EE
4 4
—-4<f(0)<10
©)
sin0+cosp

Maximum Value =2

(€)
12

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

12 ( . 3}
= . let| sina=—
9+5sin (o +x) 5
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51.

52.

53.

54.

55.

Y maximum = Z
(D)
gL

minimum 9
(A)

B = 2sin® X —Cos 2x
= 2sin? x—(1—23in2 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’

(B)

2sin? 0 +3cos? 0
= Z[S,in2 0+ cos? 6J+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

dy
X

d_ =sin0+2sin20=2.2sin0cosO—-sin O

=sinB(4cos6—1)

dy

For Max or Min of y,—==0
de

.. sin@=0 or cos@=%

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

d?y

do?

4

.. 'y max. when cos0 =

—€0s0+4c0s20>0 for 0=0,n2m,.......

1 1 1

2
j 4= =Z_4-=<0

. max.y

4 2 4

NP

= cose—(Zcos2 6—1)

and 4co0s20—cos0 = 4[20052 e—lJ—cose
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1 1 1 7
=—+l-—=—+—
4 8 4 8
2+7

9
8 8
*. (C) holds
56. (D)
85inx_cosx'cosx_cosx
8 8 4 2

:e:

X
7
8sin0-cos0-cos20-cos40
sin(2°0
=8sin e.g

Y =sin80 =sin x
2°sin©
57.  (C)
We know that
H n
cos Acos2Acos22Acos 22 A cos2" ™ = sm? A
2"sin A
H 3
~.c0SAC0S2ACos 2% A = ;nsizn:: [By putting n =3]
..COSACOS2AC0S4A = S"T8A
8sin A
sin 8
2t 4n 7
- cosZcos Sl eos o 1
[ 8sin "~
=
. TT LT
sinf t+— | _sin ™
i ( 7j: S|n7:_1
8

8sin =~ 8sin ~
7 7
Hence (C) holds

58. (D)
The given expression

1 . T o 27 47 8n 16x 327

= 2SI —C0S— | c0S— C0S — C0S — COS —— COS ——

26 T 65 65 65 65 65 65 65
SIn %

1 27 27 47 8n 16x 321

= 25|n—cos— €C0S — C0S— CO0S—— CO0S ——

Asi T 65 65 65 65 65 65
sm%

1 . 4n 47 8 167 327
= 251N — CO0S— | CO0S — COS —— COS ——
65 65 65 65 65

1 8n 8n 167 32n
_ 25|n—cos— COS——CO0S——
5 65 65 65
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1 ( . 16m 16n] 327
= 2sin cos o cos

32sin -~ 65 65
65
1 ( . 321 32nj
= 2sin cos
64sin - 65 65
65
1 . b64rn
= sin
64sin£ 65
65
sini
64sinl 5 64sinl 64
65 65
59. (A)
cos Acos2Acos4A....cos 2" 1A
H n
= Slnn? A [Standard Result]
2"sin A
-~ (A) hold.
60. (B)
A+B+C:3?TE

Cos2A +cos2B +cos2C +4sin AsinBsinC
=2cos(A+B)cos(A—B)+2cos’ C—1+4sin AsinBsinC

= 2COS(3§—C]COS(A— B)+2cos2 C-1+4sinA.sinB.sinC

=-2sIin Ccos(A— B)+1—25in2 C+4sinAsinBsinC
—-2sin C[cos(A— B)-cos(A+ B)]+4sin AsinBsinC
=-4sin AsinBsinC+4sin AsinBsinC+1

61. (C)

If A+B+C=nx then
tanA+tanB+tanC=tan AtanBtanC

62. (B)

[cosB cosC)(cosC cosA)(cosA cosB) A+B=n-C

cosB+ sinC J{sinC i sinA J\sinA i sinB
_sin(B+C).sin(A+C).sin(A+B)
a sin® A.sin® Bsin®*C
= cosecA.cosecB.cosecC

= sin(A+B)=sinC
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63.

64.

65.

(A)
A+B=C=180" =24 B_gp_C
2 2 2

~.tan é+E =tan 9O°—E :cotE
2 2 2 2

A B
tan— +tan—
2 2 1

1-tan A tan B tan ¢
2 2 2

= tanétangﬂanEtanE:l—tan étanE
2 2 2 2 2 2

= tanEtan9+tan Etan é+tan étan E =1
2 2 2 2
Divide thro’ out by tan %tan gtan % , We get

cotéJrcotEchotE:cotécotEcotE
2 2 2 2 2 2

OA,A, is equilateral triangle

AA, =1

c0s120° _LAT-AAS (cosine law)
2.1.1.

—% =2-AA/

AA2=3

AA, =3

AA, =3

AA XAA, +AA, =13/3=3

©)
Ezcote & E=Cosec9
y X
2 2
cosecze—cotzeza—z—b—2
Xy
a’? b?
PR
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66.

67.

68.

69.

70.

(A)

Required number of sides = % =10
. (A) holds
(A)
cosA=mcosB= CoSA =m
cosB

CosA+cosB  m+1
cosA—-cosB m-1

5 A+B _ __A-B
Cos COs 2 m+1
— =

2sin A+Bsin A-B m-1
2 2

A+B m+1 B-A
= tan
2 m-1 2

Apply component to get

= cot

(A)
sin 2x sin2x+sin2y n+1
_ =n=— : =
sin2y sin2x—-sin2y n-1
2sin(x+y)cos(x—y) n+1
2cos(x+y)sin(x—y)_n—1
tan(x+y):n+1
tan(x-y) n-1

{By componendo & dividendo}

(D)
sina. _5
sinf 3

sino+sinf _§_4
sina—sinf3 2

25in(a+ﬁj
2

2COS(OH_BJ
2

tan(“ﬁj

N2

tan(a_Bj
2

(B)

cosecA(sin BcosC+cosBsin C)
=cosecAsin(B+C)

(C&D)

L.
)

cos(q_B
2

sin(&_B
2

:cosecAsin(180°—A) [-.-A+ B+C:180°]

=cosecASinA=1
Hence, (B) holds
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B o

L (0.625)
sin26+sin2¢:% & 00526+c052¢:g

(1)
(2)

= 2sin(0+¢)-cos(6—¢) =

2c0s(0+¢)-cos(6—¢) =
Square & add (1) & (2)
— 4cos? (E)—d))-[sin2 (6+¢)+cos’ (9+<|>)] -~ %+%

N | w N~

10
2(o—¢)==—
= cos’(6-9) 1

2. (0.0625)
[cos 20°-cos(60—20°)- cos( 60+ 20° )] .c0s 60°

= 1-00360" -c0s60° = 1
4 16

(0.78)
cos(A+B)=cosA-cosB—sinA-sinB

sinA=% = c0SA=+/1-sin’A = 2

cosB:i = sinB=+1-cos’B =
Ji0

. Ccos(A+B)=—"f5 ——-—"F—==

. A+B==
4

(2)
A—B=§ = tan(A-B)=1
= tanA-tanB=1+tanA-tanB

. (1+tanA)-(1-tanB)=1+(tanA—tanB)—tan Atan B
=2

(0.57)
Divide numerator & denominator by €0s0
2tan0-5 3-5 -2 4

2 2
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10.

11.

(0.26)

25in(x+nj'cos(x+nj
6 6
sin(Zx +J

2

N

w

Maximum :% if Sin[2X+gj=1

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

:(ET{\EHI 12 3

4 4 16 4

(1)
X.l.lz_s.L

2 2 3
= x=1
(1.5)

) T , T , 57
COS™ — +C0S™ —+C0S™ —

12 4 12

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

:1+1:§
2 2

(1)

sin85° —sin 35°
c0s65°

_ 2sin25° -cos60°

~ cos65°

{sin 25° = C0S 65°}
-1

(0.19)

cos(%nj:cos[n+gj=—cosﬁz—£

ey
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2. @
c0S54° = cos(90° - 36°) — tan 36°

13. (1)
cot(102°) = cot(90° +12° ) = —tan12°

. Required = cot12°(—tan12°)—tan12° - cot 66° +cot 66° cot12°
=—1+Ccot66° | cot12’ —tan12° |
=—1+cot66° (2cot 24°)
=—1+(tan24°)-(2cot 24°)
——1+2=1 {cot 66° = tan 24°

4. (1.69)
tan 2o =tan (o +B+o—p)
_ tan(o.+pB)+tan (o.—p) )
1-tan(a+B)-tan(a—P)

cos(oc+[3)=g

= tan(o+p)=,/sec’ (a+p)-1
_3 -(2)
4
sin(a—B) = %
sin(a.—p)

1-sin®*(a—B)
5
15 (3)
Put 2) & (3) in (1)

3.5 u

= tan(o—p)=

15.  (0.40)
cos® A—sin? B=cos(A+B)-cos(A—B)
=c0s(48+12)-cos(48—12)

=C0s60° - cos 36°
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16.

17.

18.

1 [B+1
"2 4

(1.73)
A=2T BT
5 15
A_g_2r_m_m
5 15 3
= tan(A-B)=+3
tanA—tanB

1+tanA-tanB:
= tanA—tanB=J§+J§tanAtanB
= Ans. :\/§

(3.87)
sinx cosy 1/2 tanx 1
siny cosx 3/2 tany 3
— tanx = 20Y (1)
3
(1) & (2)
1/5
otanx ===
3\V3
- tan(x+y)= tanx+tany
1-tanx-tany
4tany
3 _ A4tany

“1-tan’y 3-tan’y

3
4/5/3
4B

3_>
3

(1.5)

In . ( n) . T

SIN—=SIN| T—— |=SIN—
8 8

Square & add
sin®x+cos*x =1
sin’y

9 o
+—cos'y=1

4 y
= 1-cos’y+9cos’y =4

2 3
= cos’y=—
= tany =./sec’y—1

tany = \/g (2)
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19.

20.

Further sin 3—n =sin (E_Ej
8 2 8

T
=C0S—
8

. . T
. Requ1red=3|n2§+cos T ycos? T ysin? T

=2

(0.5)

A+B=90°

. sSinAsinB
=sinA-sin(90-A)
=Sin ACOSA

:lsin 2A
2

. Maximum =%

()
cot X —tan x
cot 2x
_cos’x—sin®x  2C0S2X
(2cosx-sinx} sin 2x cot 2x
- |-c0s 2X

(©)
J5-1

Take cos72°:T
Let Sin36° =«
= 1-2sin?36°="2"~+4-8a’=+5-1

= 5-8u’=+5
Take square both sides,

= (5-80%) =5 = 25+640* ~800 =5
= 640’ -800*+20=0 = 160’ -20a’+5=0

©)
. . 2n.3n.5n.6n.7n
Given, 2sin| = |[sin sin| — [sin| — |sin| — |sIn| —
8 8 8 8 8 8
— 2sin? Zsin? 2m “Zsin 3—_25|n Zsin 23w 1
8 8 8 8 2
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—sin? Zsin? 3n —sin? Fsin?| 2T
8 8 8 2 8

- 275 ZTE 1 =2 TC 1
=sin? =cos® = = =sin?| = |==
8 8 4 8

(B)

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

=9-+12cos’ 0(1-cos” 0)+4(1-cos’ 9)3

=9+12cos’ 0—12cos" 0+ 4(1-cos® 0—3cos’ 0+3cos’ 0)

=9+4-4co0s’ 0
=13—4cos® 0

(B)

Given 2cos0+sin6=1

Squaring both sides, we get (2cos0+sin 9)2 =1
= 4c0s’0+sin’0+4sinOcosO =1

= 3cos’ 0+(cos’ 0+sin’ 0)+4sinOcosO =1
3c0s’ 0+1+4sinBcosO =1

3cos’ 0+4sin0cos0 =0
cos6(3cosB+4sin0)=0
3cosO+4sin6=0

3cos0=-4sin®

=3 tan® = —/sec’0—1= _73 ( tan 0 = v/sec? 9—1)

4

R R

U
wn
D
O’\)
sy
1
VR
P
N
N
Il
| o

= sec28:—+1:§ = sece:§
16 16 4

2
j _1
2
sin? e{fj =1 :sin26+(ﬂj:1
5 5

sinezig ..(ii)

or cose:ﬂ
5

i
Now, sin?6+cos’0=1 = sin26+(

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

Therefore; 7cos0+6sin = 7x%—6 §=§_§ 2

5 5 5

(B)
Given: sin® :% and 0 is acute angle
="
6
. 1 .
Also given, cos¢ = 3 and ¢ is acute angle.
O<=<=
3 2

T T T T
= C0S—<COSGp<COS— OF —<dp<—
2 3 3 2

E+n<6)<(1)< + = or—<€)+<l)<2—TE
3 6 2 6 2 3
= 0+¢e (“ 2“)
2 3
(B)
] (T T 5n 167w
Since, sin =C0S| ——— |=C0S— =—C0S——
22 2 22 11 11
3n 47 5r 3n 8r
sin— =c0s—, Sin— = C0S— = —C0S —
22 11 22 11 11
. I 2n . 9¢ T
sin — =c0S—, Sin — = C0S —
22 11 22 11

3 5r Vs o1
Now, ZSIHZ sin—-sin—-sin — -sin —

22 22 22 22

27 47 8r 16n
—2COS— COS—-COS—-CO0S—COS——
11 11 11 11 11

2xsin2® 1 - i
- 11~ rsin2® = =sin—
16 11 11

(A)

We are given that

cota =1, secB:_?,

= cosﬁz—g, tanB:—g, tano =1
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4
-2
= tan(a+p)= S

1240 7
3

tano+tanf3

t b ol i
an(a+P) 1—tano-tanp

= tan(oc+B):_71 lies in IVth quadrant

(B)

Given trigonometric equation is

(o
oo
ol
i)
o5l

. T
SIn —
7

Multiply both sides by 2

25in(3nj
7 (4nj
=~ Zxcos| —
7

23inE
7

Apply 2sin AcosB =sin(A+B)+sin(A—B)

. (Tx . (-
sin (7j+sm (7)
- . Here, sin(n):O.

25inE
—sin T
7 _1
ZsinE 2
7

(B)

165sin 20°sin 40°sin 80°

=16sin40°sin 20°sin 80°

= 4(4sin(60—20)sin (20)sin (60 +20))

=4xsin(3x20°) [+ sin30=4sin(60—0)xsinOxsin(60+0) |
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=4 xsin60°

:4x§:2\/§

(D)

Given trigonometric equation is
sin12°+sin12°—sin72°
=sin12°-2c0s42°sin 30°

=sin12°—sin (900—48") =sin12°—sin 48°

2X§XE:£(1—\/§)

=—-2¢0s30°sin18° = —

4 4
(D)
. 1 .
L+M =1-2sin?*=cos = (i
5 ()
and L-M :—cosg ..(ii)
From equations (i) and (ii),
L—l(i—cosﬁj—i—lcosE and M —l[iﬁ-cosﬁj—i-%lcosﬁ
2\ 2 8) 202 2 8 2\ 2 8) 202 2 8

(B)
c0s?10° —c0s10° cos 50° + cos? 50°

(1+cc;szo j+(1+co;100 j_%(200510°00850°)

:1+%(c0520°+coleO°)—%[c0560°+cos40°]
1 1 o [e] [e]
:(1—Zj+§[00520 +€05100° —c0s 40°]

- %+%[2 c0s 60° x cos 40° — cos 40°] =

NDlw

(A)

f, (X) :%(sink x+cos* x); f,(x) :%[Sin“ X+cos* X |

= %{(Sinz X +C0S’ X)2 {sn2xy ] = 1[1—(3”1 2¢) ]

2 4 2

fo (x)= %[sin6 X+C0s° X |

- %{(sin2 X + C0S” x)3 —%(sin ZX)Z} = %{1—%(sin 2x)2}
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2
Now f, (X) = f5) (X) =5 == —>————+=(sin ZX)Z _1

4 6 8 8 12
14.  (A)
We have
5tan® X —5c0s? X = 2(20032 x—1)+9
= b5tan’x—-9cos’x=-2+9
= b5tan’x=9cos* x+7

= 5(sec’” x—1)=9cos’ x+7
Let coszx:t:>§—9t—12:0
= Ot’+12t-5=0 = 9t*+15t-3t-5=0
= (3t-1)(3t+5)=0 = t=% as t¢—§.

COS2X =2C0S° X—1= 2[1]_1: 1
3 3

2
C0S4X =208’ 2x—1= 2(—%) -1= 7

15, (A)
4+%sin2 2X —2c0s* x

1+ —-——-—
2 16 16
9

2
——al[cos2x-1] L7 ; 0<cos’x<1
4 16
2
o _locoex-i<3 o Og[coszx—lj <=
4 4 4

16
2
—Es(coszx—l) r s i
16 4 16 16 16

2
175 alfcosex-1) -1, 4
4 4 16 2

M :E = m=2; M—m:E—Z:g
4 4 4

2
4+2(1—cos2 x)c032x—Zcos“x=—4{cos“x—COS X 1 1}

16.  (B)

Let c05a+cos[3:§

+B oa—p 3

= 2005 PesdP_2 (1)
2 2 2
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17.

18.

and sina+sinf=

= 23in(x—+Bcos,;B:1 (i)
2 2 2

Q NIk

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

Given: O=OLT+B = 20=a+p

Consider sin26+c0s26 =sin(o+p)+cos(o+p)

2 41
3 ,9_6 8 7
1.1 4.1 10 10 5
9 9
©)
Let f(x)=—2 4 %

sinx 1l-sinx
, . 2 o
= f(x):0:>smx:§ Xe O’E cosx =0

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

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

In

(80)

sinlO{%.Zsin 20°sin 40°j.sin10°sin (60°—10°)sin (60°+10°)

= sinlOO%(cos 20°—c0s60°)- %sin 30°

=1~1~£-sin10°(c0520°—%j

2 472
:i-E(ZSinlo"cosZO"—sinlO")
16 2
1 . . .
:—2(sm30°—sm10°—sm10°)
_ 1ML osinoe :i(l—4sinlo°)
32\ 2 64
=21 (sin10°)
64 16

Hence, o _1 = o'=64
64

Hence, 16 +o =80
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19. (1)

J2sina 1 and - cosZB 1
J1+cos2o 7 N

\/_smB 1
NN
tanoc—1 ands,lnB:i :l
10
12
tan2p = 2tanp 3 §_§
1-tan? [3 1.1 8 4
9
;+§ 4+21
tan(oc+2[3): tano +tan 23 7 4 _ 28 _4
1—tanotan 2 1_13 25
7 4 28

T G AT

1. (B

tanA=+2 tan*A=2

sin® A—3sin® Acos®* A+7cos* A
1+sin? Acos* A+5cos* A

_ sin® A—3sin? Acos’ A+7cos’ A
(sin2A+coszA)2+sin2AcoszA+50054A

4 2

__tnA ?;tan At (divide N & D by cos* x)
(tanZ/\—%l) +tan®’A+5

4-6+7 5
9+2+5 16

2. (A

| | |

1 1

0 2 3 n 5 27
sin2>0

sin3>0
sin5<0

sin2sin3sin5<0

3. (A
f(x)=secx—tanx
g(x)=secx+tanx
f(x)9(x)=1
f(A)(B)1(C)=0(A)9(B)g(C)
£2(A)1°(B).1*(C)=F (A)a(A)f (B)9(B) 1 (C)a(C)
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f(A)f(B)f(C)=11

(B)

cos(A)=cosBcosC
cos(n—(B+C)) =cosBcosC

—[cos BcosC—sinBsin C] =cosBcosC

sinBsinC=2cosBcosC
tanBtanC=2

(D)
10 (i
;COS (?J

1+(%T J{—%T +(—1)3 +(—%j3 +(%T +(1)3 +(

1

8

(B)
U, =2cosnd

Ulun - Un—l
=2(2cosn.cos®)—2cos(n—1)6
=2(cos(n+1)0+cos(n—1)0)—2cos(n—1)6

=2cos(n+1)6
:Un+1
©)
cos50 =acos® 0+bcos® 6+ccosO
0=0 l=a+b+c
T 1 a b c
= — _— = — _+_
3 2 2 8 2
G—E __l—i+L+i
4 V2 a2 22 2
©
f(x):S'_nSX sinx=0
sin x
3—4sin’x

Range in [-1,3)

©

cos(0-+¢) =m(cos(6—0))
cosOcosd—sinOsing m
cosOcos§+sinOsing 1
sinBsing 1-m
cosfcos¢p 1+m

Solve: a=16,b=-20,c=5
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10.

11.

12.

13.

-
- ~~
-

r= 1 6+/2
sini
12

(B)

P¢
1-2sin E_ oS 0L

1+sina 1+sina
o . o

cos® = —sin? =

_ 2 2

a A 2
oS — +sin—
( 2 2)

o . o
COS——SIn—
2 2

a A
Cos—+sin—
2 2

1-m

1+m

(©)

COS X

sin X
A =Sin X cos X

A= 1sin 2X
2

A<t
2

(D)
sin® 75 —cos® 75°
= (sin4 75 +cos® 75°)(sin2 75  —cos? 75°)(1)
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14.

15.

16.

_ (1—lsin2 150)(—005150")
2

—(1}%)[%

16

(D)
tanA=3

tanB=2

w

tan(A-B)= —2 :%

+
/50

(N

[N
(o))

7
sin(A—B)=i

J50

Sin2(A—B)=2x1 = x_

J50 50

(A)
tanA+tanB=a
tanA.tanB=b

tan(A+B)=ﬁ

1-b

sin(A+B)= a

1/az +(1—b)2

., a’
sin (A+B)=a2+ oy

w
tan B — nsmAC(ZsA
1-ncos” A
tanA+tanB
l1-tanAtanB
sinA+nsinAcosA
_ CosA 1-ncos® A
1- Sin A nsin AcosA

cosA 1-ncos?A

tan(A+B)=
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17.

18.

19.

20.

21.

sin A—ncos? Asin A+ncos® Asin A

cosA(1-ncos*A) sin A
B 1-ncos’ A—nsin’ A ~ cosA(1-n)
1-ncos® A
(B)
tanp=—

11
9
tal’loczi
5
1+§ 4421
7 4 28
tan (o +2B) = _i: % =1
28 28
Y
+2B=—
o+2B 2
©)
sinA=sinB
cosA =cosB
=A=B+2nn
sin(A_szo
2
(®)
1—_;(sin39+cos39)
Sin0+coso
:1—_;(sine+cose)(l—sinOcose)
sin9®+cos 0O
=sin0cosO
(B)

COSXCosy+sinxsiny a

cosxcosy-—sinxsiny 1

cotxcoty =2
-1
(D)
2sinA =+/3sinB 1)
2cosA =+/5cosB -(2)

Square and add (1) & (2)
3sin?’B+5cos°B=4
3tan’B+5=4sec’BortanB =1
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22,

23.

24,

B3

tanA=—
J5
tanA+tanB = \/§+\/§
J5
(B)

P —P _,=cos"0+sin"0—cos"?0-sin">0

=cos"? 6(—sin2 6))+sin"’2 6(—0052 6)

— —sin?0cos? (9(003"*4 0 +sin"™* e)

=kP ,
K =-sin?0cos?0

(©)

Given

A H
AB? = ACxBD

2 2 2 BD
AC? +BD* =4AB° & tanf=—

AC
— AC?+BD? =4ACBD
2

= @ +1=4 @

AC AC
tan’0+1=4tan0
sin29=%:6=15°

Ans. 20=30°

A B . A.B
COS - COS— +Sin—sin —
2 2 2 2

~A. B 1
COS—COS— —SIn—SIn—
2 2 272

K-1 A, B
——=tan—tan—
K+1 2
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25, (A)

3+cot76 cotl6’
cot 76 +cotl6
cot76 +cotle =— sm092_ =— SITS.S 5
sSin76 sin16 sin76 sinl6
1+cot7600t16:;
2sin76sin16
2+;
g 3+cotl7cotle 2sin76sinl6 2(cos60—c0s92)+1
cot 76 +cot16 sin88 2sin88°
sin76sin16
2sin? 46

=—————— =cot44 =tan46
2sin44 cos44

26. (A
2(sin1°+sin2° ———————— sin89°)
2(cosl° 40082 ——————— cos44°)+1
25in(2jsin45
N"=2(sinl +sin2 —————— in44’) =
( +sin sin ) . (1j
sin| =
2
23in22°cosE
Dr=2(cosl°+0032° ——————— cos44°)= 7 2 1
sin=—
2
.1 . 89
—sin— +sin—
= 2 5 +1
1
sin—
25in@sin45
2
sin1
N 2 5
e [
D sin@
2
.1
sin=
27, (A
(5% 9nj
xe|l = 2=
4 4
) 1
sinx <—=
2
1
COSX >——

sinx—cosx <0
SinXx—cosX =t
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28.

29.

30.

31.

32.

1-sin2x = t?
t2 _1_%
2025
t2 =L
2025
-1

t=—
45

(D)

(tan 46+ tan 20)(1—tan” 39 tan” 0)
_ sin66

~ €0s40c0s 20
3 sin 66

~ cos®30cos® 0
= 2tan 30sec’ O

(1-tan30tan6)(1+tan30tan o)

(D)
1 1—\/§tanx 1+«/§tanx
+ +
tan X \/§+tanx tanx—«/§

3 3(1-3tan’x)

~ tan3x 3tanx—tan®Xx

(B)
acoso—bsina
Sin o.cos o
_Zm(sinecow—cosesina)
- sin2a.
sin(0 -
=2a’ +b* M (6=3a)
Sin 2o
=2\a® +b?
(D)

A A A A A
2SI — =Sin —+Cc0S— —| C0S— —Sin —
2 2 2 ( 2 2j

=—JL1+sinA +1-sin A

(A)
p® =1-sin 40
sin40” =1-p? (p<0)

cos40" = 1—(1—p2)2

=—py2-p°
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33.

34.

35.

36.

(©)

tan < 4+ cot <
2 2

2

. A o
2sin —CcoS —
2 2

1 1
-+ 5
c0s290°  /35in250
11
sin20°  \/3¢0s20°

2(J§cos 20" —sin 20°)

J/32sin 20" cos 20°

4 sin(60°-20") 4
3 s B
(B)

sinx+siny=a
COsSX+cosy=Db
=2

a= Zsin( +yjcos(x yj
2 2

b= ZCOS(MJ cos [uj
2 2

a,b_ 1

a sin[Xerjcos(ery)
2 2

a+b® 2

ab  sin(x+y)

sin(x+y):2;alb
a’+b’

©)

sn—

Jzsin +I£I 5

- sin e n[ 3 )

=0

“i)
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37. (A

If A+B="

4

tan(A+B)=1
tanA+tanB+tan AtanB+1=2
(1+tanA)(1+tan) =2

A=11 B
(1+tan A)(l+tan 34°) =2
A=17 B=28
(1+tan17") (1+tan28)=2

(1+tanlr)(1+tan34°)
Hence ; ~=1
(1+tan17 )(1+tan 28 )

34°

8. (C)
4sin9°sin51 sin39 sin51 sin 69 sin81
sin54°
4(sin 9°sin51"sin 69°)(sin 21°sin 39’ sin 81°)

B sin54
_ 4(sin27)(sin63
4 ( 4 j
sin54
_1sin27°cos27 1
"4  sin54 8

39.  (C)

.m . 13=m ) T ) T
SINn—+SIn—— (-] COS™ ——CO0S™ —
10 10 6 10

. 13n . 3n . 31
=SIN—=SIn| T4+ — [=-SIN—
10 10

~. (sin18°—sin54°)- G —cos® %)

N N 3c0s ~ —4cos® ~

4 4 4cos -
10

—Cos Sm
1 10 _ €os54°  sin36°
2 4cos. ™ 8cos18° 8cos18°

10

:—sm18°=E
4 16
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40.

41.

42.

43.

44,

45.

(A)

sin29:1[5+xj
2\y X

Possible only when x =y [§+¥ & (—o0,-2] U[Z,OO)J

(B)
6r T
COS— =—C0S—
7 7
5n 2n
COS— =—C0S—
7 7
3n 47
COS— =—-C0S—
7 7

(D)
cot(a+p)=0
oc+B=E

2

4r
cos—+cos7 +cost=-1

T 67 21 5n 3n
COS—+C0S— |+| COS—+CO0S— |+
7 7 7 7 7

sin(o.+2p) :sin(gﬂs) =cosP

©)
sinx =1—sin’ x
sin X = cos® X

=sin® x +3sin® x +3sin* X +sin®*x -2

= (sin X +sin? x)3
1-2=-1

(D)

-2

%[\Ecos 23" —sin 23°]

1 [sin 60" cos 23—
2

1sin 37
2

(B)
tan60° = /3

cos 60sin 23}

tan(20° +40') = J3
tan 20° + tan 40" = </3 —/3tan 20" tan 40°
tan 20° + tan 40" ++/3tan 20" tan 40° = /3
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46.

47.

48.

49.

(A)

tan(o+p)=1
tano+tanB=1-tanatan
(1+tana)(1+tanp) =2

1
f(0)=
() 1+tan©
1 1
f(a)f = =—
()7 (P) (I+tana)(1+tanp) 2
(A)
If A+B+C=nx tanA+tanB+tanC=tanA+tanB+tanC
tanAtanBtanC =6 tanA+tanB=3
tanAtanB=2 tanA=1
=tanC=3 tanB=2
(D)
(sinoc+cosoc)2 1. o o
——sm2a[cot——tan—}
tana +1
coSs2a
(tana—l)
(sino+cosa)’ (sino—cosa) 2 . cosa
_ . : —Zsmoccowﬁ
(cosa—sina)(coso +sina)(sin o +coso) (sincosj
1—cos? o =sin® o,
©)
x:\/2+\/2—\/2+x
X =2Cc0S0

2c039=\/2+ /2—2003%

=12 1+c05££—gj

2 4
Zcose:2cos(£—9j
4 8

g_n_9
4 8

90

5=

0=40

Hence x = 2c0s 40’

45
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50.

51.

52.

(B)
1 (Sin(46°—450)+sin(48—47)

sinl’| sin46sin45  sin48sin47

: ———(cot45—cot 46+ cot 47 —cot48 —— ———
sinl’

:%:cosecf

sinl

(A)

3sinx+4cosx+12siny+5cosy =18

Scos(x —tan™ %j +13cos(y— tan™' %) =18

Possible x =tan™ =

y_tan‘112
3 12
4'5 _ 63
tan(x+y)= - 3 7" 16
4" 5
(D)

Ztan BtanC=x

cos(B+C)  —cosA
cosBcosC  cosBcosC

tanBtanC =1+ﬂ
cosBcosC

Y tanBtanC =3+ cos?;scf)\s c

2
:3+z cos” A
cosAcosBcosC
) 3+Cc0s2A +cos2B+cos2C
D cos’ A=

2
=1-2mn(cosA)

(1-tanBtanC) =

2—4ncosA
2
> tan BtanC:3+M

TCOSA
1 g+1

nCosA g
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54,

30°

x =113

Side of equilateral triangle

=2+23
Na :
Area = T(2+ 2J§)
= 4\/§+ 6
©)
Zcosec((ﬂ (m ;l)njcosec(eJr%j:m/E

1 26: sin% =42
sin % m=1sin(e+(m _1)2)8”1 (6+N4mj

ol o]
ﬁ%sin[e’*(méll)ﬂsm(%%j
sinAsinB

x/imi(cot(%(m—1)§j—cot(e+¥D
\/E(cote—cot(eJr%nD — 42

cotO+tan0=4

=cotB—-cotA

sin 26=1
2
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55.

56.

57,

(B)
3sin* A+2sin’B=1
=3sin"A=cos2B ... (1)
Also 3sin2A=2sin2B ... (2)
From (1) & (2)
3sinA  cos2B
3(2sinAcosA)  2sin2B
=tan A =cot2B

tan A =tan (g—ZBj

A+2B=2
2

(A)
tan 20" tan80° cot50°

= tan 20tan (60+20)tan (60— 20)
—tan (3>< 20°)

_
(B)

acosx+bsinx=c
2

and sinx =
t? 1+t2

Put cosx =
1

Where t = tang

1-t2 2t
a = |+Db = |=¢C
1+t 1+t

(a+c)t*—2bt+c—a=0

Roots of this equation are tan %and tan %

X X
tan—1+tan—2:2—b
2 a+c
X X —
tan—l,tan—zzu
2 a+c
2b
tan| Xat X2 |- _a+c _2b_ b
2 1.2 2a a
c+a
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58.

59.

60.

(B)

sinx+cosx:g
2t 1-t° 7

st —— = Where t = tan>
1+t 1+t° 2 2

(V7+2)t° -4t+(N7-2)

0

) 4i\/16—4(\/7+2)(\/7—2)
2(ﬁ+2)

tan = < tan =
2 8

e[o3] 3<o3]

X .
So tan EWI” have lower value

X ﬁ—z
3

tan —=
2

t

(©)
3
COSX +COSY —COS(X+Y) =3

ZCOS(X+y]cos(x_yj—2cos2 (MJ-F].:
2 2 2

4.¢0s? (ﬂj—4cos(x+yjcos[x_yj+1:
2 2 2

D>0

16 cos? (X—;’j—mzo

—163in2(%j20

Possible only at X =Yy

(D)
tanx=ntany (tany=t)
tanx —tany
t — - =
an(x y) l+tanxtany
_nt—t
1+nt?
t(n-1)
t — = =
n(x-Y)=1me ¢

sec’ (x—y)will be max if tan(x—y) is max
o+ nat? :(n—l)t

D>0

(n—-1)° —4na? >0

3
2
0

4(7-2) o (472
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T G G ST

(ABC)

( 275) [ 4n}
a = CO0S X + COS X+? +COS| X+ —

=cosx+2cosx-cos(2n/3)
=c0sX—cosx=0

. ) ( 27:] . [ 475)
b=sinx+sin| X+=— [+sin| X +—
3 3
) ] (27:)
=SIn X+ 2Ssin X -coS ?

=sinx—-sinx=0

(BD)

sinl~sin57°

sin2 ~sin114° =sin66° $sin2 >sinl1>sin3
sin3~sin171° =sin9°

cosl~cos57°

c0S2 ~ c0s114° ~ —co0s66° +cosl>cos2 >cos3
c0s3~c0s171° = —cos9°

(AB)

X =rsin AcosB

y=rsinAsinB

Z=rcosA

X2 +y*+2° =r’sin A+r’cos’ A=r?

(BCD)
. . ) P+R=m A
Quadrilateral is cyclic hence
Q+S=n s
P =A+E D
2 2
2 2 c
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(ABD)

taniee
2
o 2tanV
(i) sinx=—+%-
1+tan2>y
1—tan®*X
(if) cosx = /ee

1+tan2>y

(iii) secgz 1+tan2§ (not necessarily)

(iv) tanx =

(ABCD)
Zsinp/ =+1+sinA £/1-sinA

(AD)

(4cos®9° —3)(4cos’ 27° -3)

B (4cos3 9° —3cos9°)(4cos3 27° —3cos 270)
- c0s9° - cos 27°

;95;’27{-00381o sin9°

= = =tan9° = cot81°

cosQ° - cosZ7°  C0s9°

(AD)
cosP =+/sina.-cosa
= c0s* B =sina.-cosP
1+cos2B  sin2a
2

= c0s 23 =—(1-sin2a)

—(1— cos(% - Za))
=-2sin? (% —a)
= —2¢05* (% + a)

(BC)
J1+coso ++1-coso e (7 27)
Jl+cosa —+1-coso '
ol |. o
)ﬁ[cosz+sm2] —cosE+sind 1-tan2
_ _ 2 2 _ 2 _gan|Z_&
af | al) a . Ot_l ¢ 4 2
% lsin®] -—cosE—sin® 1+tan
)ﬁ(cosz‘ sin 5 5 5
— T/ L0
=oot(17,+%5)
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10.

11.

12.

13.

(©

coscef—cotO=q

cosecH+cot0 = 1
q

o
q+—
So, cosecG:Tq

1
cotezq—
2

(AD)

cosA-cosB+sin AsinB =

sin AsinB=2cosAcosB

So, cosAcosB=

sin AsinB =

N g

(BCD)

1" =57°

sin 1, sin 2, sin 3 — positive
sin 4, sin 5 — negative

cos 1, cosb — positive

Cos 2, cos 3, cos 4 — negative
tan 1, tan 4 — positive

tan 2, tan 3, tan 5 — negative
Ans.B,C,D

(ABD)
sin 22° cos8° + c0s158° cos98°
sin23° cos 7° + cos157 cos97°

;(sin 30° +sin14° + cos 256° + cos 60° )

;(sin 30° +sin16° + cos 254° + cos 60° )

sin30° = cos60° :%

c0s254° = cos(270° —16°) —sin16°
c0s 256° = cos(27o° —14°) = —sin14°

1 1+sin14°—sin14°+1
202 2

1 1+sin16° —sinl16° +1
2\ 2 2

sec(—100m) =1

CoS ec(_—snj =C0Sec (E) =1 ...(B)
2 2

(D)
.2
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14.

15.

cot(snj=l ...(D)

fl—sinA+sinA_ 1
1+sinA CcosA COosA
1-sinA
1+sin A

[1—sinAj(l+sinAj
1+sin A J{1+sinA
1-sin®* A cos? A
= ; 2 = ; 2
(1+5|nA) (1+3|nA)
COSA
1+sinA

U

U

now 1 + sin A is always positive

COSA (1—sin A)|
(1+sinA) (1-sin A)‘

U

cosA(l—sinA)|

- . 1-sinA|
(1—sm A) ‘

COsA |

U

L.H.S
1—sinA+sinA: 1
|cosA|  cosA  cosA
1-sinA 1-sinA
|cosA| ~ COsA

=sinA=1or|cos Al =cosA

But sin A #1
-+ then cosA =0

|cos A =cos Ameans cos A is positive i.e. 1% and 4™ Quadrant

(ABCD)
secA:E cosecB:§
8 4
cosA=E sin B=ﬂ
17 5
sinAzJ_rE cosBzJ_r§
17 5
.‘.sec(A+ B)= L = ! - -
cos(A+B) cosAcosB-sinAsinB
B 1
DI
17 5 17 )\ 5
3 85
+ 24 + 60
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16.

Possible answer are

85

85 85 85

84’ —84'36" —36

(ABD)

(A)

(B)

(©)

1-2sina

ZCot(TE + ocjcos2 (n — oc)
4 4

cos 2o

2tan (n - a) cos? (n - oc)
4 4

B C0s 2a.

. (=n T
2sin| —=—a |[cos| = —a
(4 j (4 j

3 C0s 20l

ol

_ Cos2o.  cOSZa.
sin(g—ZaJ cos 2

sin(n—o)

1

+cos(n—a)
. (04
sanL—COSOLtanE

sina,

= —CcoSa
. (04 0
SIn oL COS— —COS o.SIN —
2 2
o
CcoS—
2
. (04
Sin oL CoS —
=——— % - CcoSa
. (04
sin| a——
2
. O o o
25N —C0S— |C0S —
2 2
= —Ccosa

.o
Sin—
2

(04
=2c0s* =—cosa

=1+cosa —cosa =1
(1-tan” o)
4tan’ o
(1-tan’a
_( 2tana
1
4sin” o .cos® a.
cosec?2o.—cot® 2o =1

2
j = cot? 2a,

= cosec?2a.
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17.

18.

(D) 1+sin2o = (sinoc+cosoc)2
1+sin2a

=1
(cosa+sina)’

(AD)

COSA N cosB N cosC
sinBsinC sinCsinA  sinAsinB
_sinAcosA+sinBcosB+sinCcosC
B sin AsinBsinC
A+B+C=mn
sin2A +sin2B+sin2C =4sin AsinBsinC
.. Numerator = 2sin Asin Bsin C
LHS=2.

(ABC)
\/§sin(a+B)—2ncos(a+B)
cos(ﬁj
sina
«/§sin(oc+[3)—j§cos(oc+[3)

sina

. 4
sinf=—
b 5
T
If Be(o,g]and tanp>0
Then cosﬁzg
sin(o.+p) =sina.cosp+cosasinf
3. 4
==sina+—Ccosa
5 5
cos(oc+B):COSacosB—sinocsinB
3 4 .
==coso——sina
5 5

— 1 (3sin(o+B)—4cos(a+B))

«/§sina

1 (9 . 12 12 16 . j
= : =sina+-—coso.——coso. +—sina
\/§S|na 5 5 5 5
__1 (ésinocj—i
J3sina\ 5 3

(A) & (B) true

For tanf3 <0 cosB:%3
sin(a+[§):%3sinoc+gc05a

cos(oc+B):_?3c03a—gsinoc

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


http://www.iitianspace.com/

19.

20.

1 .
L.H.S. _m(35|n(a+[3)—4cos(a+ﬁ))

1 : 12 12 16 .
= —sSino+—cosa+—cosa+—sina
5 5 5

J3sina\ 5
1 (24 7 . j
= —cos<x+§smoc

J3sina

_(24c05a+7sin ocj
53sina

3

=——(24coto+7)
15
- (A)(B) (C)

(ACD)

co0s 20° +cos40° +cos60° +.....+co0s140°
= (cos40° +c0s140° ) + (cos 60° +0s120° ) +
As cos(n—6)=—cos0
-.cos(m—at)+cosf=0

L.H.S

=0+cos 20° (A)

=cos 20°

=sin70° (D)

=co0s 20°

= cos(30° —10°)

B3

=—c0s10° + lsinlOo ©
2 2

(ABC)

Xcosa+Yysina.=K where

o= A, B are roots of this equation
XcosO=Kk—-ysinO

Square

x? c0s? 6 = (k —ysin6)’

x* (1-sin” 0) = k* +y*sin® 0— 2kysin 0
x? —x%sin” 0 =k* +y*sin® 0 —2kysin 0
0=(x*+y?)sin0—2kysin 0+ (k* —x*)
Quadratic in sin© roots are sin A, sin B

2,2
sinAsinsz2 X2
X“+y
sinA+sinB= 22ky2
X“+y
ysin® =k —xcos0
Square

+ (cos 80° + c0s100° ) +¢0s20°
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y?sin?0 = (k—xcos6)’
y* (1-cos® 0) = k® +x* cos® 0 — 2kx cos 0
(x* +y*)cos® 0—2kxcos0+k’* —y* =0
Quadratic in cos B having roots cos A, cos B
2kx

x? +y?

2 _yz
X% +y?

COSA+cosB =

cosAcosB=

(AC)
2sin2° +4sin4° +...... +180sin180°
90
(2sin2°+4sin4°+ ..... +1765in176°+178sin178°)
90

Supplementary angles have the same sign value
sin2° =sin178°
sin4® =sinl76°etc
90A = (2sin 2° +178sin178°)+(4sin 4° +176sin176°)+ ..... +(885in88° +92sin 92°)+90sin 90°
:(Zsin2°+178$in2°)+(4sin4°+176sin176°)+ ..... +(885in88°+925in88°)+90
:(1803in 2° +180sin 4° +....+1805in88°)+90
90A=180(sin 2° +sin4° +....+sin88°)+90
sin2° +sin4° +....+sin88°

sin(44°)sin(45°)
- sin1°

sin 44° sin 45°

90A =180 ——MM—+90°
sin1®

2sin 44° sin 45° ]
- +1
sin1°

=A

=90

=90

c0s1° —cos89°
= %
sin1°

sinl

=90| cot1® — cos 82 +1]

c0s89° =sin1°
. 90A = 9o(cot1° —1+1)
=90cot1°
A=cotl’ (A)
(B) is tan1°
cos (39° ) cos1°

~ sin51°sin1°

(D) is tan?®
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(ABCD)

sin6+cosez—1

2tand  1-tan?? = 0
2 + — Let tanE:x

1+tan29 1+tan26 5
2 2

2x+1-x* -1

1+x! 5
5(2x+1-x*)+1(1+x*) =0
10X +5-5x*+1+x* =0
6+10x—4x*=0
2x*—5x—-3=0 ©)

X:514/25+4(2)(3)

2
=6,-1

547
2

Now question is value of tang is a root of which equation. If we see the other equations putting

x =-1, or 6 will satisfy them. So All (A) (B) (C) (D) Have roots either -1 or 6

23.

24,

(AD)

cos(A- B):g, cos(A+B)=

agrnN

Add 2cos AcosB =1

Subtract 2sin Asin B =%

(ABCD)

sina+sinb=i (1)
2

cosa+cosh _¥3 )
ﬁ e

Square and add the equations we get

2+2cosacosb+23inasinb:%+g

o 2cos(a—b)=
cos a— b
2cos® (—) 1=0
2
,(a-b) 1
cos’| —— |==
2 2
sec? a-b =2
2
tan® a-b =1
2
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25.

287D
..cot( > )—1 ©

sina+sinb—i
J2
ZSln(a bjcos(a_bJ—i
2 V2
cosa+cosb :£2

Zcos(a;bjcos(a;b]:g
(

a+ 1
Hence tan| — |=— D
( 2 ) 3 :
a+b 2
Ztan(j 2
sin(a+b)= 2 N \/§1:§
1+tan2(a+j 1+=
2 3
sin(a+b):§ (A)
(AC)
SinA COsA
sinB ' cosB
Dividing we get tan A _P
tanB
Now sin A=psinB ...(1)
cosA=qcosB ..(2)

sin” A+cos’ A=1
p?sin®B+qg°cos’ B=1
p*sin®B+q’ (1-sin’B) =1
(p*—g?)sin’ B=1-¢°

2
sin’B :(plz__qqzl

cos’B=1-sin’B

_[ p°-1 J
p*-q’
2 2
tan® B:&;qJ:g ;21 ©
From (1) & (2)
sin? A=p*sin°B

1-¢°
Sat=4
p* -’

2
coszA:qzie—_lzj
P —q
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26.

217.

28.

(A)

(ABCD)
0<0<m
Slsinze +81C0529 :30
815in29 +811—Sin26 :30
Let 81" = x

81

X+—=30
X

x% +81=30x
x?—-30x+81=0
X=27 or3

- 8190 =273
34sin29 :33’31
- 4sin?0=31

(BCD)

For a cyclic Quadrilateral B+ D=norB=n-D

sin B =sin D = cosec B = cosec D
cotB=-cotDortanB=-tan D
similarlyA=n-C

cotA=-cotC

cotA+cotC=0

secB=-secD

(ABCD)

ol )l
o) ()
()

1) 1
+EJ_Z . (A)

( gnj ( 4x j
cosec| — |(sec| —
10 5

NI, N, NP

6=230°,60°,120°,150°

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

29.

1 1

sngse(s) o6

=1 @) ... (B)
sec* 0+cos* 0
=1-2sin*0cos?* 0
=2
_sin 20 9=E
2 8

=1

. T
sin® =

3
= ..(C)

(1+ cosﬁj 1+ (:osﬂ (1+ coS S—RJ
9 9 9

= 2c0s? Zx 20052E><2c0324—7T
9 9 9

T 21 4n)
=8| c0S—Cc0S—Cc0S—
9 9 9

_gll
8 sin~
9
8 1
(ABC)

(A) tanotan2otan3a

tan 3o —tan 2o —tan a

Is true for all angles
Hint: 2o+ o = 3a

take tan on both sides to get the answer
(B) cosec2a + cosecdo —coseca

1 N 1 1

sin2—7T sin4—7c sin”

7 7 7

. (3nj (nj
2sin| — |cos| —
_ 7 7 B 1
Zsin(nJcos(nj sin4—n sin
7 7 7 7
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1 1

:—:—:0
. T . T
sin= sin—
7 7
(D) 8cosacos2acosda
sin8—7T
_sin8au 7

i . T
sine o T
7

=1

(C) cosa +cos3a —cos2a
= 2C0S20.COS oL — COS 201

=cos2a.(2cosa—1)

= cos[ﬁj 2cosE —1}
7 7

on - sinE
= C0S (—) 2C0S— —1) 7
7 7

. T . T
o 23|n?cos?—sm?
:cos(—j

. T
SIn—
7

CoS E
7 ( 2n . nj
=———=| SIN—-SIN—
7 7

. T
SIn —

7 s (e )
cos| — || 2sin— || cos —
_ 7 14 14

. T T
2sin —Cc0S—
14 14

3n 21
COS—CO0S —
14 7

_1 _1
2 COS— 2 COS—
14 14
6n m
— ,— are complementary
14 14
L.H.S.zlxlz1
2 2
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30.

31.

32.

33.

34.

35.

36.

37.

(AC)

cota —tan o = 2cot 2a ...(A)
(A) is true

tan oo + cot oo = 2cosec2a ...(D)
(D) is wrong

tan (45° + o) —tan (45° — o)
= cot(45° — o) — tan(45° — )
= 2cot(2(45°—a))
2cot(90° - 2at)

=2tan2a
(B) (C) wrong

(A)
45 =% 200 =500
180

(D)
. o
231 _ 23x180 1035
4
(B)
200° = @x180° =180
200
200 o
200
(8)

Sum of angles of a hexagon :180(n —2)
=180x4=720" =800° = 4n°

(A)

. . 1 1
smoc+smB:§ ; COSOH'COSB:Z

(B)
23in(a+Bjcos(a_ jzl (1)
2 2 3

Bjcos(a; ]:% (2)
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38.

39.

40.

41.

42.

2tan| = B) 2 8x3 24
Hence, sin(a.+p)= - 3 _ ==
e[ @FB) 1,16 25 25
2 9
cos(a+B)= 2 J)__ 9 _ -1
1+tan?| &FP 1+E 25
2 9
24 25 24
tan(o+p)=—x"=-2
(0tB) =527 =73
(B)
Pn_Pn—Z

=sin" 0+cos" 0 —sin"*0—cos "0
=sin"? 0(sin® 0—1)+cos"*(cos’ -1}

= —sin® cos” O(sin"* 0+ cos"* 0)
=-sin’0.cos’ O.P, ,

=k =—sin’0.cos* 0

(B)

sinB+cos0 =m=>sin6.cos0 =(m*—1)/2
4(1-P,) = 4(1—(sin6 0 +cos® 9))

= 4(1—(1—35in2 6.cos® 6))

2_ 2

=12sin?0.cos’ 0 :12(m 5 1}
2
:3(m2—1)

(D)
P_,—P =sin*0.cos’ 6P,
A=n-4

©)

2P, —3P, +10=2(sin® 0+ cos® 0) - 3(sin* 0+cos* 6) +10
- 2(1—3sin2 0cos® (9)—3(1—2sin2 0cos’ e)+1o
—2-3+10=9

(B)

.. 2n . 3m;

SIn—+SIN —+SIn —
7 7 7

= = ==cot
2.sin£ Zsinﬂ
14 14

. 2n . 3m T T
e 2% cos| — |—cos| =
2sin - .sm14 B (14) (2) 1 [ﬂj
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43.  (B)

. T . 3t . 5m
sn—+smN—+sIN—+—-————— n terms
n n n
(T (n—l) 21 | . (ZTE.HJ
sn| —+—=—1.sIN| ——
B n 2 n 2n

‘ )
sin
2n

=0

_sinmsinm
. T
sin—
4

44.  (C)

T 3n 5n Vs Or
C051—1+COS—+ COS—+CO0S— +C0S—

11 11 11 11

n (5-1)2n) . (52n
COS| —+ — |.SIn| ——
11 2 1 211

sin(znlzj
11

5n 5n . 10x

Zcos— sin— sin—=
_ 11 11 _ 11
25in£ Zsin1
11 11
sinE
_ o111
25in£ 2
11
45, (C)

2 I _ 2rn
2 z 1—cos <=
sin ( Ccos o j

r=0

n+1 1 2r 4t
== cosO+cos—+cos—+ ........ CoS2m
2 2 n n

cos(0+2nj.sin z—nm
_n+l 2 n 2
2 25|n(2nj
n.2

. L
B n+1_lsm(n+nj(_l) _n+l

_i_n
2 2 sin® 2 2 2
n
46. (B)

cos7 ~¢0s(6.28+0.72)

~c0s(0.72)
So, C0S7 >cosl
(but not a correct explanation )
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47.

48.

49.

50.

51.

(A)
(270052x.815in 2% )max

_ (330052x+4sin 2x )

s 1
:35:¥

min

(B)

sin3=sin9’

sinl=sin57

sin2=sin66

Sin x is possible but and in clearly as decreasing
(Not a correct explanation)

(A)

sin® A+sinB+sin’C=2

= 2sin® A+2sin®B+2sin’C =4
=1-cos2A+1-cos2B+1-cos2C =4
= C0s2A+c0os2B+cos2C=-1

= —-1-4cosAcosBcosC=-1
=CcosAcosBcosC=0

Hence are of them is 90°

sin? A+sin?B+sin?C=2+2cosAcosBcosC

(B)
Xy+yz+zx=1

Let x:tané,y:tanE,z:tanE
2 2 2

XY + Yz + X :tané.tanEHanE.tan 9+tan E.tané =1
2 2 2 2 2 2

Hence, é+E+E =nn+£:>A+B+C:2nTc+n
2 2 2 2
We know 2X2:sinA, 2y2=sinB, Zzzzsinc
1+X 1+y 1+z
sinA+sinB+sinC:4cosé.cosEcosE
2 2 2
2X 2y 22 1 1 1

= + + =4 . :
1+x* 1+y" 142" 14 1+y? 1472
The identify sin 2A +sin 2B +5sin 2C = 4sin Asin Bsin C is true but not used here

(A)-Q,(B)-S,(C)-P,(D)-R

(A) A=sin”0+cos’0

:sin26+(l—sin26)2

=sin*0-sin0+1

Ac El} (minimum at sin® @ :%,maximum of sin®0=1)

Ans: (Q)
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52.

53.

(B) A=3cos’0+sin“0
=sin*0—3sin°0+3
Ae[l,3]
( min of sin?0 =0, max of sin06=1)
Ans: (S)

(C) A=sin*0—cos’0
=(1-cos*0)—cos*0
=—(cos" 0+cos” 0)+1

Ae[-1]]

Ans: (P)

(D) A=tan’0+2cot* 0
ByAM>GM., A>22

Ae|:2\/§,oo)

(A)-R,(B)-P,(C)-Q,(D)-S

: : 1
cosa +CosP=—; Slnoc+SInB:§

(A)-S,(B)-R,(C)-P,(D)-Q
(A) c0s20" +c0s80° —+/3¢c0s50°

—2¢0s50° cos30° —+/3cos50°
=0

(B) 1+cos£+cosz—n+ ....... +cos6—7T
7 7 7

n 5xn) . (6m®
cos| —+—.— |.SIN| —.—
7 27 27
=1+
. (m
SIn| —
(14)
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)7
cos 2 .sin =
=1+0=1

. T
sin —
14

(C) €0s20" +cos40 +cos60 —4c0s10".cos20".cos30°
=2¢c0530".cos10" +2c0s?30° —1—4c0s10".cos 20°.cos30°
—2¢0s30° (cos 10° +cos30° ) ~1-4¢0s10°.cos 20".cos 30°

=4c0s10".c0s20°.cos30° —1—4c0s10".cos20".cos 30
=-1

(D) %[2 €05 20°.€05100" +2¢05100".c05140" — 2¢05140".c05 200" |

=1+

- %[coslzd +c0s80° +C0s240° +cos40° —cos340° —cos 60°]

_1 —1—£—1+00580°+cos40°—c0320°
2 2 2 2
31 . . .
=——+—(200360.00320 —¢0s20 )
4 2
3

54 (A)-R,(B)-P,(C)-S,(D)-Q
(A) tanB(cot6.cosB+sino)
= tan 6.cot6.cos@+wsine
cos©
_ cos’0+sin’0

=secH Ans: (R)
cos0
tan ©.cosec’0
B) —/—————
1+tan“ 6
sin@ 1 ) ;
cos0O sin“ 0
2 2
© cg: ng <:eos21 0 1COt :
: ——_.cos*0
Sin®
2
=950 ing
sin“ 0.cos” 6
= cosecH Ans: (S)
cos6 1
D) cot0.sec’ 0 _ sin6 cos?6
1+cot?0 1
sin?o
_Sin6 _ tan o Ans: (Q)
cos0
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55.  (A)-RS, (B)-RT, (C)-PQ
(A) 3sin20+4c0s20+3
e[-5+3,5+3] A+pu=6 (R

e[-2.8] A-pu=10  (S)

(B) 5cose+3cose.cosg—23in 0.sin g+3

13 e—ﬂsme +3
2 2

169 27 169 27
€|l J—+—+3,,[—+—+3
4 4 4
e[—4,10] A+pn="6 (R)
A—n=14 (T)

(C) 1+sin6.— 1 o cose L 400080 2sin0

B

:1+icose+isine

NN 7
[1 32,32
_e{l \/E,l+\/§}
e[-2,4] A+k=2 (P)
A-k=6 Q)
56. (A)-R,(B)-S,(C)-Q,(D)-P

cosA:l
3

A€ (1350°,1440)
=&(270°,360') IV quad

22

SinA=—"°2
3

% <(675,720°) IV quad

A 1+cosA 2
C0S — ,/
2 3

57.  (A)-R,(B)-P,(C)-S, (D)-Q
(A) V3sinx-cosx e[-2,2] (R)
(B) 4cos’x—4cosx+3
=(Zcosx—1)2+2
[0,9]+2
e[2,11] ®
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58.

59.

60.

2tan x .
=sin2 -11 S
© Gvxat tan? x+1 —sin Xe[ ] ©)

(D) sin®*x+cos® x =1—2sin® X.cos’” X
=1—% sin” 2x €[0,1]

1
So, e {E ,1} Q)

(A) - Q’ (B) - P1 (C) - R’ (D) _S
Standard solutions
Sin2A +sin 2B +sin2C =4sin AsinBsinC

sin? A+sin’B+sin?C=2+2cos Acos BcosC
COS2A +¢c0s2B +¢c0s2C =-1-4cos2AcosBcosC

cos® A+cos® B+cos?c=1—2cosAcosBcosC

(A)-S,(B)-P,(C)-Q,(D)-R
sin20 =k
(A) cosec 26+ cot 20— cos 20

1 1-sin20 1 1-K*_2-K

- == (S)
sin 20 sin 20 k k k
2
l1+tan0 1+sin20 1+Kk
(B) =— = (P)
1-tan© 1-sin20 1-k
. 1
C) sin20—=(2cos? 26
© (2005 20)
—K—(1-K?) =K? +k-1 Q
(D) sin60 = 3sin 20 —4sin> 20
=3k —4k® (R)
(A)-R,(B)-S,(C)-P,(D)-Q
(A) sinB=2 tan(éjzle:90°
5 2
B+C=90
4
cosC =—
5
a sinA 1 5
a_ —— == R
b sinB 4 4 )
5
4
nB g 4
B smb_5_= S
() sSnC 33 (S)
5
©) c+b25|n9+5|nB:§+£:Z
a sSin A 5 5

a’+c’—b? sin? A +sin?C—sin’B 3
(D)\/ =\/ —— =\F Q)
2ac 2sin AsinC 5
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=

EXERCISE - 2 [C]

©)

sin 2o +sin 4o, —sin 3o

C0S 20+ C0S 4oL — COS 3o

_ 2sin3ocosa—sin3o  sin3a

 2c0s30.C0S0L—COS30. S 30
k=3

=tan 3o

(1)
tan 45° =1:>tan(27° +18°)=1

. tan 27" +tan18 _
1-tan27 +tan18’

= tan27 +tan18 =1-tan27 tan18’

= tan 27 +tan18 +tan27 tanl8 =1

(3)

LHS c0s96 +sin96  1+tan96

c0s96° —sin96" 1—tan96’
tan 45 +tan96°
= S 5

1-tan45 tan96 ~

Or tan(180+141) =tan(321)

=tan(141)

..h=3

3)

In ABC ZtanAzntanA

6=2xtanC

=tanC=3

(0)

asine—_izi—bcose

sin® coso

sin0-1 1-cos?0

[(sn0-1)_ (1-cos’0)
sin® cos0

= -—acos’0=bsin*0=acos’0+bsin®0=0
Square both side
a% cos® 0+b?sin® 0+ 2abcos® Bsin®6=0
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10.

(8)

B
c a
C
A b
= (secO+cosec)’

(sin®+cos0)’ 1 1
A = A o
(sin26) sin®20 sin 20
~.For min(sin26) max=1
Hence min =8

(1)

J2cot o+ cosec?a, +cot o

\ /(1+ cot oc)2 +cota

[1+cotal+cota

Since %Tn<on<n:1+cotoc<0

=1-coto+cota
Ans: 1

©)
Let a&f3 be the roots

a+pB =—cos@+1,oc[3=%cosze

ol +pr= (1—cose)2 —2><%cos2 0

=1-2c0s0
Maximum as 3

(1)
sin* 0+cos* 0 =1—2sin?0cos’ 6
sin% 20
2
For maximum sin20=0
el

(0)

If sin®, +sin®, +sinB, =3
That is only possible when all
sinf=1 =c0s0, =0
.€0s0, +c0s6, +cos0, =0

—1—
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11.

12.

13.

14.

15.

1)

b8 21 nm T 2% T =
tan—tan — ————tan — ————— tan| —— == |tan| = ——
4n  4n 4 2 4n 2 4n

(use {Use tan (g - aj = cot a}

OR

tan ﬂ.tanz_rc ——————— 1-——— COtZ—TC.COti
4n" 4n 4n 4n
(usetan©cot6=1)

Ans: 1

(5)
sinx =1-sin® x or sinx =cos®> x of cos?Xx+cos*x =1
Expression
6 6 4 4 4 2
cos x[cos X +3co0s* X +3cos x+1]+cos X +C0S% X +3

= cos® x[cos2 X +1]3 +4
:(cos4 X + C0Ss? x)3 +4
=1+4=5

1)
tan (100 +125°) = tan100° + tan125

1-tan100°-tan125°
tan 225° =1-tan100°tan125° = tan100° + tan125°

(1)
On simplification the expression reduces to

tan? é+tan2 E+tan2 ¢
2 2 2

When is minimum when all angles equal =60
. Minvalueis 1

(0)

X y _ z _k

c0s 9 cos(e —ZTEJ cos(e + Zn}
3 3

=>X+y+z2= k[cose+cos(e—2§j+cos(e+%nn

:k[cose+200560032—;j

=k(cose—2cosex%]
=0
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16.

17.

18.

19.

20.

21.

22,

(1)
tan 6 tan54 tan66 tan 42’ tan 78
tan 54°
tan18 tan42 tan78
tan 54°

Use tan0tan(60—0)tan (160 +6) =tan30

(2)
Angle moved in 60 min =360
Angle moved in 20 min =120’

- d=10x120" x——
180

_20n
3

d Ans: 2

(")

During every motion particle rotates by 1 radian angle (Approx. 57.16")

. To rotate 360" it must be in its 7" round

(1)
sec* A—tan* A—2tan’ A

= (sec2 A—tan? A)(sec2 A +tan? A) —2tan’ A

=sec’ A+tan’ A—2tan’ A
=sec’ A—tan’A =1

(1)

We know sin®0>sin®0
cos® 0> cos™ 0

Add (1) & (2)
—=sin®0+cos0<1
0<A<l1

a=0,b=1

3)

1. . .
We know x += lies in interval
X

(—oo, —2]or[2, oo)

.. For is to be equal to 2cos6

cosOmust be +1

. in [0,2x] only 3 possible angle 0,7, 27

2
Use sin’ A—sin’B=sin(A+B)sin(A-B)

-, sin? 24 —sin?6 =sin30sin18

1 J5-1
=—X

2 4

e (D)
e (2)
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23.

24,

25.

26.

~.a=5b=1c=8
Ans: 2

(2)
A+B=225° (Similar to question 2)
= tanAtanB+tanA+tanB=1

(1+cotA)(1+cotB)
cotAcotB
Simplifyingto 1+tanA+tanB+tan AtanB=2

(7)

cos30 =4cos’0—3cos0

c0s30+3cos0
4

Or cos* 0 =

.. Expression is
c0s30-+3c0s0 cos(360+36)+3cos(120+6) . cos(720+36)+3cos(240+6)

4 4 4
12 240

=§C0539+[cose+cos( 0+0)+cos( +e)j.3

4 4
:Ecos39+0

4
a+b=7
(2)

sin(A+B)cosA
cos(A+B)sinA
Apply Componendo & dividendo
sin(2A+B) 4

sin(B) 2

)

cos A =cos(n—(B+C))
=—cos(B+C)

. cosA  cosBcosC+sinBsinC
“sinBsinC sinBsinC
COosA
sinBsinC
.. Expression becomes

=3—(cot Acot B-+cot Beot C+cot Ccot A)

In AABC ZCotAcothl
=2

=(1-cotBcotC)
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217.

28.

29.

30.

31.

(4)

21 4n 8n( cosm
COS—COS—COS—| —
15 15 15 15

T 271 47 8n
=—| COS— COS—C0S — C0S —
15 15 15 15

[ (1675)
Sin| —
15

165in£
15

Use formula

n-1 H n
[Jcos2" 6= Sin 2 0
o 2"sin0

sinAcosB:% 3sin AcosB =cosAsinB

. COSAsSInB = E
4

=sin(A+ B):l,sin(A—B)=_%
=A+B=90 8LIA\_B:—30O
A=30,B=60"

=cot? A=3

(4)

a’+b?*=2-2sinAsinB+2cosAcosB
= 2+2cos(A+ B)

:4cosz(A+Bj

Maximum =4

(8)

tan£+2tan2—n+4tan 4—n+8tan8—7t
3 3 3 3

=43+2 tan(n—ﬁj +4tan(n+Ej+8tan(3n—Ej
3 3 3

=\3-23+43-83
=5\3-10/3=-53

(8)
For minimum in AABC, A=B=C=60"
~.[secAsecBsecC| =8
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32.

33.

(1)
cot6°cot42°cot66°cot 78°

[ cot6°-cot54°cot66° ) ( cot18°cot42°cot 78°
B ( cot54° j( cot18° j
_ cotl8° cotb54°
" cot54° cot1g®

(3)

Use cosine Rule

AA, =AA, = 12 +17 —2c05120°

-3

LAA, =1

34.

35.

36.

37.

AA, =3

AA, =3
- Ans. 3

(8)

Expression is
3+2sin?0—3sin20
Or 3+1-c0s20—-3sin20

4—[cos26+3sin 26|

Minimum 4iJ1_O

Ans:-8

(0)

‘9tan2A+4cot2 B‘

For min put both tan* A=0 & cot’B=0

2
Use AM > GM

~.[tan A+cot A > 2

)
A+E:45°
2 2

= (1+tan é}(utan Ej =2
2 2
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38. (1)
c0s20° +1—c0s110° —+/2sin 65
1+¢0520" —c0s110" — /2 sin 65’
1+2sin65sin 45 —/2sin 65
1++/2sin65 —+/25in65°

Ans: 1
39.  (3)
tan (EJ -3
3
3tan = —tan® =~

1-3tan? ™

Square

otan? Z +tan® E—6tan* L =3+27tan* = —18tan2 =~
9 9 9 9

Solving to get 3

40.  (3)
ZcosAzo
ZsinAzo
=B=120+A,C=240+A
3c0s3A _3

Expression become
0s3A

9

JEE Advanced :

PYQ

1. (b)
A:sin26+cos“6:sin2e+(l—sin29)2
2
H H ) -2 l 3
=sin"0-sin“0+1 = A=|sSIN“0—=| +—
2 4
1V 1
Now, Os(sinze——j <=
2 4

2
- 3 sin2(9—1 )
4 2 4
3
4
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an %P ctanfn-Y )= —tan ¥
2" 2 2 2

& tan%rtanP rtanY —tan “tanPran ¥
2 2 2 2 2

(b)

Given expression can be written as

sin A>< _ sin A +C(-)SAX cosAt - tan A sin A and cot A — C-OSA
cosA sinA—cosA sinA cosA-sinA cos A sin A

B 1 sin® A—cos® A
sin A—cosA| cosAsin A
- at-p’ =(a—b)(a2 +ab+b2)
_sin? A+sin Acos A+cos® A
sin Acos A

=1+sec Acosec A

(©

13 1

2

k=1 sin( +(k —1)2Jsin(2+k6nj

sin| 2+ K% £ (c-2)7
<1 6 6 \4 6

in ™ sin(ﬂ+(k —1)njsin(n+kn)
6 4 3] 4 6

N3

=2 cotE—cot E+13—TE =2 1—cot5—7t
4 4 6 12

:2:1—£;ﬂ :2[1—(2—@)}:2(\/5—1)

(b)
Given : ee[o,gj — tanO® <1 and cotO >1

Let tan©0=1-x and cot6=1+y, where x, y >0 and are very small, then

t=1-x)"t,=1-x)", ,=(1+y) " t,=(1+Y)
Clearly, t, >t, and t, >, also, t; >t

1+y 1+y

t,>t, >t >t,.

i T T T T T T 2% n 127« n 13x
=2|scot—-cot| —+— |;+<scCOt| —+— |—cCOt| —+— |} +....+sCOt| —+—— |—cCOt| —+—
| 4 4 6 4 6 4 6 4 6 4 6
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(©)

T

H T
Given: a+Bf=— = a=—-
B=3 > P

yis 1
= tana=tan| ——p |=cotfp=——

2 tan 3
= tanatanf=1 = l+tanatanPf=2.
Now, tan(a_B):M

1+tanotanp
tano —tan 3

= tany= 5

= 2tany=tanoa—tanf = tana=2tany+tanf’

(@)

Given : (cota,).(cota, ).....(cota, ) =1

= (cosa,)(cosa,)....(cosa,)
=(sina,)(sina,)....(sina,) .. (i)
Let y=(cosa, )(cosa,)....(cosa, ) (to be max.)

=y’ =(cos’ o, )(cos’ a,).....(cos>a, )

=Ccosa, sina, cosa, sina,.....cosa, sina,,  [From (i)]

= i[sin 20, 5in 2at,.....siN 20, |
2n

Now, O<a,, a,,..... a <

0<2a,,2a,,...., 20, <7

= 0<sin2a,,sin2a,,.....,sin2a, <1

(©
f (6)=sinB(sin6-+sin30)

=sin e(sin 0-+3sin0—4sin® 9)
=sin e(4sin 0—4sin*0) =sin’ 6(4—45in2 e)
= 4sin? 6(1—sin2 9)

= 4sin® 0cos® 6 =(2sinBcos)” =(sin 26)° >0, which is true for all 0.
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9. (b, c)
Given: f(x)=xsinmnx, x>0
f'(X) =sin mx+ xmcos nx
Now, f'(x)=0 = tanmx=—nx
y
0 | |
. |
| |
1 I
1 |
x’ <; : = \Y'
0 51/2 7
l
| I
N
yoo |
yl
From graph of y=tannx and y =—nx, it is clear that they intersect each other at unique point in the
intervals
(n,n+1) and (n+%, n+1j
10. (a c,d)
As tan(2n—6)>0 and —1<sine<—§,ee[0, 2]
Hence 3—< €)<5—7T
2 3
. - 0 0
Now 2cosf(1-sing)=sin*0 tanE+cotE cosp—1
= 2c0s8(1-sing)=2sinOcos -1
= 200s0+1=2sin(6+¢)
As Be (3” 5") 1<2sin(0+¢)<2
2 3
5n 13n 17xw
As O+ —,— |or (06+ ,
@6(6 Gj (6+o)e [6 6j
We have QEU(E,EJ
3 6
11. (a, b)
) 4
Given: 21 X 05 x_1 = 3sin“x+2cos“x:E
3 5 5
=X sin4x+2[sin“x+cos4x]:§
5
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12.

= sin* x+2[1—23in2 X COS? x] = 6
5

oo

= sin4x+2—4sin2x(1—sin2x):
- 4 - 2 6
= 5sin” x—-4sin x+2—€:0
= 25sin* x—20sin’x+4=0
= (55in2x—2)2:0 = sinzx:g
5
= coszx:§ and tanzx:E
5 3

sinx cos’x 2 3 5 1

Also = + = =
27 625 625 625 125

(a b, c,d)
Note that multiplicative loop is very important approach in IIT Mathematics

(tang](lmece):Sine/z.{lJr 1 }

c0s0/2 cos 0
_ (sin6/2)2cos”6/2
~ (cos6/2)cosh
2sin06/2 0/2 si
:( in6/2)cos6/ :Smeztane
cos 0 cos0O

f,(0)=(tan6/2)(1+seco)
(1+sec 29)(1+sec 226)....(1+ sec 2"6)
= (tan ) (1+sec 26)(1+ sec 226)....(1+ sec 2”9)

Now, f, (%) =tan (22 %} =tan (%j =1

Therefore, (a) is the correct option.

f, (i) = tan(z3 i} =tan (Ej =1
32 32 4

Therefore, (b) is the correct option.

f, (lj =tan (24 l} = tan (Ej =1
64 64 4

Therefore, (c) is the correct option.

f| = |=tan| 2° = |=tan| = | =1
128 128 4

Therefore, (d) is the correct option.
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13.

14.

15.

(A)>rB-p

(p) If 13—TE<OL<14—TE then 13—Tc<3oc<14—7c and 13—7T<20L<
48 48 16 16 24
= 3o e llquad and 20 € Il quad = sin3a=+Vve
sin 3o
COS 20 = —Ve =—Ve
CoS 2
(B) corresponds to (p).
@ Ifoae 14—n18—n then 14—n<30n<18—7c and 14—TE<20L<
48 16 16 24
= 3a e llorlll quad and 2a € Il quad
= Nothing can be said about the sing of sin 3o
COS 2
0 1fael BT 2T then 187 (34 < 23T ang 187 5
8 48 16 24
= 3a e Il quad and 2a € Il quad
. sin3a
= sin3a=-Ve, COS20.=—Ve, .. =+Vve
cos2a

(A) corresponds to (r)

(s) If ae(O,g],then 0<30L<3?7T and 0<2a<m

sin 3a

= Nothing can be said about the sing of
CoS 2

(True)

1-cosB  2sin®B/2
sinB 2sinB/2cosB/2
2tanA  2tanB/2

1-tan’ A 1-tan’B/2

Hence, statement is true.

tan A= tanB/2

Now, tan2A = =tan B

1)
Rearrange the given expression
. . 2
Ssino. cosf cosoa = sinf3
+—+—+
cosp sina sSinf3 cosa

{cos(oc—m+ cos (o) J

sinBcosf sino-coso

4l 1 1 1Y T 2
:(g{sinZBJrsinZoc}j [ c0s(a-B)=3

_16{sin2a.+sin2f
9 | sin2o.sin2p

L 1
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64 Zsin(oc+[?>).cos(oc—B)]2

9 2sin 2a..sin 23
2
.12
64 33

9 | cos(20.—2pB)—cos(2a+2p)

4

64 9
9 | 2cos? (a—B)—l—1+ 2sin® (a+[3)

2

i |-
9

o
N
N (O~

© | oo

()
Let f(0)= L where g(8)=sin*6+3sinBcos6+5cos’ O

9(6)

Clearly, f is maximum when g is minimum

Now, g(8)= %+gsin 29+g(l+ €0s26)

:3+Zcosze+gsin 2923+[— /4+%]

gmm:3—§:1 = f. =2
2 2

max.

f(x)=0
So, (B—Sin(g+26Dsin 6 >sin(n+30)

= (3-c0s26)sin6>—sin30

= sin6[3—4sin’0+3-c0s20|>0
= sinB(6—2(1-c0s20)—c0s20)>0
= sin6(4+c0s20)>0 = sin6>0

= Oe[O,n]:OSTcX—Egn - Xe 3,5
4 4 4
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(1/3)

Given : A+B:§ = tan(A+B)=+3

y
an A+
tanAvtanB _ = —tanA=\/§ [Let y=tan AtanB]
1-tan Atan B 1-vy
= tan’ A++3(y-1)tan A+y=0

For real value of tan A, 3(y—1)2 -4y >0

= 3y*-10y+3>0 = (y—S)(y—%jzo
= ygl or >3
3

ButA,B>OandA+B:g :>A,B<g
= tanAtanB<3

= ysE = Max.valueofyisl.
3 3

[-m/2, — /101 U[31/10, 7/2]

_ 2
Given : Zsintzlzz)(—+5x, te[—n/2,n/2]
3x°-2x-1

= (6sint—5)x*+2(1-2sint)x—(1+2sint)=0

The given equation will hold, if x be some real number, and hence, D >0
= 4(1—25int)2+4(65int—5)(1+23int)20

= 16sin’t—8sint—4>0

= (4sin’t-2sint-1)>0

= sints—(\/gT_lJ or sint > \/§+1

4
. . T . . (3m
= sint<sin| —— | or sint>sin| —
(55 or sz 7
= t<-2 or tzS—Tc [Note that sin x is an increasing function from T to E]
10 10 2 2

. T T 3n ©
rangeoftis | ——,—— |U| —, = |.
{ 2 10} {10 2}

(2/8)
. T . 5nt. In
K =sin —sin—sin—
18 18 18

T T T 5n T I
=Cc0S| ——— |COS| ——— |COS| ———
[2 18) (2 18) (2 18)

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


http://www.iitianspace.com/

21.

T 27 47 . 8m
= C0S— C0S— COS — = sin—
s 9 2°sin = 9
9
[+ cosacos2acos2’a.....c082" oo = ———sin(2"a) ]
si
1 .1
= sin—==
8sin ~ 9 8
9
(1/64)
3t . 5n . In . 9w . 1lln . 13m
sin—=sin ~Zsin 2 sin —=sin = sin —— sin ——"
14 14 14 14 14 14 14
3n . 5nY 131 T 1in 3n 3n
= sin Zsin Lsin 2™ | x1 [ sin=—=sin—, sin=— =sin— and sm——sm—]
14 14 14 14 14 14 14 14 14
i T T T 3n n 51|
=| cos| ——— |cOS| ——— |cOS| = ——
L 2 14 2 14 2 14

| 2"sina

1

Si
8sin ~
7

—sinn/7

8sinn/7

2

8n
=

J

n

[ 3t 2n nf
COS— COS—CO0S —
7 7 7

sin (2“@)}2

4TE

21 _
cos = cos <= cos [ cOS0LCOS20.C0S 2% a......COS 2" o ]

=£sin(n+n/7)j2

1

8

T:

8sinn/7

1

64
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