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111.(A)As5sin0®+3sin(0-a)=5sin0+ 3 (sin 0 cos a — cos 0 sin a) = (5 + 3 cos a) sin 6 — 3 sin a cos 0

Now, —\/(5 +3 cosoc]2 +9sin?o <5sinf + 3 sin(0 — o) < \/(5 +3 cosoﬂ2 +9sinZa

= max {5 sin 0 + 3 sin (0 — o)} = /34 + 30 cosa

0eR

49 — 34 1 T T
= J34 +30cosa=7 => coOsa=——— = COSO=— =COS— = 0=2Nn*—
30 2 3 3

112.(A) Consider : sin x (sin x + cos x) =

1-cos2x sin2x .
+ =n = sin2x-cos 2x=2n-1

= sin2x+sinx-cosx=n =
2 2
1-+2 1++2
As —ZSSH’IZX—COSZXS\/E = —2£2n—ls\/§ 2 <n< = n=0,1.
U o Tr 2 21 2 31 2 4r 2 b1 6 7
113.(B) I = z tanZ — =tan? = + tan? 2% + tan? 2% + tan? ZE 1 tan? 2% 4 tan? 2% 4 tan?2 X
- 16 16 16 16 16 16

-
( an’? —+cot L) (15an22—7r+cot2 2—ﬂj+(tan 237 2 | cot? 3”)+1 [As tan2 ar =1]
16 16 16 16 16

2
tan— + cotl) (tanz— + cotz—”j (tans— + cot3—”] -5
16 16 16 16

1 1
sin? = 0052 T sin? 2r . cos? 2r sin? sr cos? sr
16 16 16 16 16
=4 1 + ! 16 -5=4 1 + 1 +3= 16”+3=35
sin? sin? sin2 2% sin? cos? * sin® —
16
1
114.(A) cosx =x —— . y :
2 Point of intersection

1

Draw graph of both y =cos xand y=x - Y /

At point of intersection values of x and y are same in both \ /
1 i /

cases so, cosx =x ——when x |0, —
2 2

X y z -
tan (0 + a) tan (0 + p) tan(0 +y)

N3

115.(C)

= x=Iktan(0 +a), y=ktan (0+p)and z =k tan(0 +y)
X+y sin2 (a ~ ﬁ) tan (0 + a) + tan(6 + B) sinz(oc p)
x-y tan(6 + o) — tan(6 + )
sin (20+a +p) . 92 . .
= ——— sin“(a - p) = sin(20 + o + B) sin (o —B)
sin (o — )
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= sin((9+a) + (OL+B)) sin ((6+(x) - (e+[3)) = sin2(9+a) - sin2(9+B)

Summation is: sinZ(6 + o) — sin2(0 + p) + sinZ(0 + ) — sinZ(0 +y) + sinZ2(0+y) - sinZ(O+ o) = 0
116.(A) Statement 2 is true.

u
Statement 1: Let x -1 =u then cosu = u

\_/—3n —2;04

|u

Clearly graph of y =cosu and y = To cut each other at six points hence total number of solutions is 6.

Hence statement 1 is true.

1+x 1
117.(A) tana +tanﬁ=m and tanatan/}=m
1+x
tana +tan Jxdx® +x+1 _\/x2+x+1 _[1 1 1
l-tanatan - X2 +x - (x)3/2 - x_3+x_2+;
X2+ x+1
118.(B) tan[(Zn—l)a]=tan(%—a) 2noc=g tanacoto =1

Similarly, product of terms equidistant from beginning & end is 1. Hence, whole equation reduces to 1.
cos(oc + [3) sin(y - 8)

119.0) cos(oc - [3) - sin(y + 6)

Using componendo and dividendo we get : cotacotpcoty =cotd

120.(B) [(cosﬁcos;/+sinﬁsiny)+(cosycosa+sinasiny)+cosacosﬂ+sinasinﬂ]=—§
1+1+1+2[Zcosacos[3+ZsinasinBJ=0
cos? a + sin? a + cos® ﬁ+sin2 ﬁ+cos2 7/+sin2 y+2 [Zcosacosﬁ+Zsinasinﬁ]=O

2 . . . \2 . . .
(cosa+cosB+cosy) +(s1na+smB+smy) =0 = cosa+cosf+cosy=0 and sino+sinf+siny=0
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