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MATHEMATICS
29. Sol. (C)
1,1, e{1234,5,6}
r,r,, r;areof theform3k,3k +1,3k +2

3Ax*C,x*C,x*C, 6x8 2
6x6x6 216 9

Required probability =

30. Sol. (A)
Evaluating midpoint of PR and QS which

o

gives M E|:I§+ j} same for both.

PQ=SR=6i+]

PS=QR=-i+3]

= PQ-PS 0

P58, PS QR[5 ] -

Hence, PQRS is a parallelogram but not rhombus or rectangle.

S(-3i + 2j) R(31 +3))

P(-2i-7) Q(4i)
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31. Sol. (A)

Three planes cannot intersect at two distinct points.

32. Sol. (B)
o1 ftIn(1+t xIn(1+x
LH R
0 X7 g 0 (X +4)3x
1In(1+x) 1

33. Sol. (B)
o+’ =q
:>(0:+,[)’)3 —-3af(a+pf)=q

q+p°

=-p’+3paf=q=af= 3p

sz_((owﬂ) _ZaﬂJxﬂ:O
ap
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p2 _ 2 p3 + q
2 3p
=X - g X+1=0
3p

= () ~(85' 29" -2 (57 +a) 0

0.

=(p*+9)x*—(p*-2q)x+(p°+q)

34. Sol. (D)
f (x)=ex2 +e X = f’(x)=2x(ex2 —e_XZ)ZO‘v’Xe[O,l]
Clearlyfor0<x<1 f(x)>g(x)>h(x)

wf(1)=9g(1)=h(1)=e+ %and f (1)isthegreatest

.'.a=b=c=e+%:a=b=c.

35. Sol. (D)

B =60°

Esin 2C +£sin 2A=2sin A+cosC +2sinCcos A
c a

= 2sin(A+C)=2sin B=2x§=\/§.
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36. Sol. (C)

Planel: ax+ by + cz = 0containsline

w <
Il

N | x
NN

~.2a+30+4c=0 ...(1)

Plane2:a'x +b'y + ¢z = Ois perpedicular to plane containing Iinesg = % = %
~.3a"+4b'+2c’'=0and4a’+2b'+3c'=0

a b
12-4 8-9 6-16

= 8a-b-10c=0 ...(ii)

From (i) and (ii)

a b ¢
-30+4 32+20 -2-24

= Equation of planex—2y+z =0.

37. Sol. (A), (C), (D)

Givenz =(1-t)z,+tz,

N =t:>arg[z_zlj=0 ..(1)
Z,—4 Z,— 4

=arg(z-z)=arg(z,-z,)
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-7, 71-17,
Z, =1, 72 _71
-2, I-%| .
Z,— 4 E‘?
P(z)
= i &
A(z) B(z:)

AP+ PB = AB

=|z-z|+|]z-2,|=|z,— 7).

38. Sol. (A)

1Lyd1_yv\*
J-x (1-x) i
0

1+ x°

1
:j(x6—4x5+5x4—4x2+4— 42)dx
5 1+x

7 6 3 L
RS S B SR g
7 3 3

0

=1—E+1—ﬂ+4—ﬂ'—g—ﬂ'
7 3 3 7
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39. Sol. (B)

Using cosine rule for £C

N (x2 + x+1)2 +(x2 —1)2 —(2x+1)°

2 2(x* +x+1)(x*-1)

2 J—
X+ X+1

:>(\/§—2)X2+(\/§—2)X+(\/§+1):0

2-A)22
2(v3-2)

= X=

= x:—2(2+J§),1+J§:> x:1+J§as(x> 0).

40. Sol. (C), (D)
A=(t7,2t),B(t,2t,)
Centre = {% [t +1, )}

t+t, =+r

_2t-t) 2
t?+t7  t+t,

=N
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41. Sol. (B), (C)

f’(x)=£+\/1+sinx

X
f'(x)isnotdifferentiableatsin x = —1or x = 2n7r—%, neN
InXe(l,oo) f (X)>0, f'(X)>0

Consider f (x)— f'(x)

X

=1In x+j 1+sintdt—l—\/1+sinx
0

X

=U\/1+sintdt—\/1+sin xj+ In x—1
0

Consider g (x) = IJ1+sintdt —J1+sinx
0

It can be proved that g (x) > 22 -\J10vx e (0,0)

Now there exists some o >1 such that =—Inx < 24210 forall xe(a,») as
X

1 In x is strictly decreasing function.
X

:g(x)zi—lnx.
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42. Sol. (B)

2 2

Atangentto%—yj =1lisy =mx++4/9m?—-4,m>0

It is tangent to x* + y* —8x =0

C4Am++/9m° -4
o J1em?

= 495m* +104m? -400=0

=4

. the tangent isy—im+i
B 5B

= 2x—\/§y+4=0.

43. Sol. (A)

A point on hyperbola is (3sec, 2tan )

It lies on the circle, so 9sec? @+ 4tan® 6 —24secd =0

:>13se020—24se00—4:0:>se00=2,—%

c.secl = 2:>tan0:J§.
The point of intersection are A(6,2\/§)and B(G,—Z\/g)
.. The circle with AB as diameter is

(x-6) +y? =(243) = x* +y? ~12x+24=0.
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44. Sol. (D)
We must have a® —b* =kp
= (a+b)(a—b)=kp
= eithera—b =0ora+bisamultipleof p
when a = b; number of matrices is p
andwhena + b = multipleofp = a, bhasp-1
.. Total number of matrices= p+ p-1

=2p-1.
45. Sol. (C)
46. Sol. (D)

47. Sol. (3)

k-1
_ k1
5= _ 1 (k-1
k
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k-1 k|
D N
F ﬂ‘s ﬂ
=|l=—=|+|=—=|+...
uo2 (2 3
2. 1.2 3.3 4 99 100

e e
r o 20 20 3 98l 99!

_100
99!

48. Sol. (3)
(y+2z)cos36—(xyz)30=0...(1)
xyzsin36 =(2cos36)z+(2sin30)y ...(2)
~.(y+2)cos30=(2c0s30)z+(2sin36)y =(y+2z)cos30+ysin30
y(cos30—2sin30) = zcos30and

y(sin36—co0s360) = 0= sin30—cos30 = 0sin 39 = cos 30

~30=nr+x/4

49. Sol. (9)
Y=Y =m(x-x)

Put x =0,to get y intercept
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Yi—mX, =X

50. Sol. (3)
tan @ = cot 54

=c0s66=0

4¢c0s° 20 —-3¢c0s260 =0

B3

= c0s20 =0o0r 17

sin 20 = cos 46
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= 2sin?20+sin260-sin26-1=0
sin260 =-1or sm249=E

cos20 =0andsin 26=-1

—»20=-2=0=-=
2 4

3

00529=i7,sin 20 =

51. Sol. (2)

1

4.cos? 0+1+gsin 20

1
=

2[1+ cos 249]+1+2sin 20

lies between E to E
2 2

.. maximum value is 2.
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Minimum value of 1+ 4cos?d +3sin 8 cos @
4(1+cos?26
1+¥+gsin 20

=1+2+200329+§sin 20

=3+200529+gsin 20

S=3- 4+g =3-
\} 4
1

So maximum value of 3 is2.
4.cos? 0+1+Esin 20

N o
N~

52. Sol. (5)

13

www.tgcampus.com




|/// TOMORROW'S GENIUS

—— EMPOWER YOUR LEARNING ——

' CAMPUS

53. Sol. (2)
Substituting (% , OJ iny=-2x+1

0--241

Also,1=+/a’m? —b?
1=a’m? -b?
1=4a*-b’

2
1=4C _py
4

b =e® 1.
Also,b? = a2 (e2 —1)

sa=le=2

54. Sol. (6)
21+3m+4n=0

31+4m+5n=0
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Equation of plane will be
a(x-1)+b(y-2)+c(z-3)=0
~1(x-1)+2(y—-2)-1(z-3)=0
—X+1+2y-4-2+3=0

—X+2y-2=0

1

1 2 3

f (x)is periodic with period 2va* +b?
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10
. =j f (x)cos zxdx

-10

10
:ij( )cos zxdx = 2><5_[ x)cos X dx

0

1 2
=10D(1—x)cos;:xdx+j(x—1)cos;;xdx} =10(1,+1,)
0 1

(x—1)coszxdxputx—1=t

I|
P C— N

1
Izz—jtcosmdt
0

1
j 1-x cos;;xdx_—jxcos (7x)dx
0

1
o =1O{—2J.x0037zxdx

- . 11
—_20 XSII’I7Z'X+COSZZ'X
L T 2"
B 2
- 20 —%—%]:i?.-.”—l —4
| 7t 10
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56. Sol. (1)
o= ei27r/3
z+1 10} 0]

® 2+0* 1 |=0
10} 1 2+

= Z[(Z+a)2)(z+a))—1—a)(z+co—1)+a)2 (1—2—(02)]=0

=27°=0

= z =0 is only solution.
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