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MATHEMATICS
31: Sol. (4)

The curves intersect at points (3, 13\/5)

Required area
[3 ° |
=xr’ - 2] J'\/adx+_.'\/36— xdx |
Lo 3 i

6

=367r—12\/3_—2

i\/36 - x? +1Ssin‘1(§}

2

3

:36#—12\/37—2{9n—[9;/3_+37zjl

=24r —3\/3_

32. Sol. (2)

The locus of the midpoint of the line segment joining the focus of the moving point on the parabola

y? = 4ax is another parabola with directrix:

Let midpoint be M (h, k) , Let moving point be (at’,2at’) and let focus S (a,0)

at’ +a c 2at+ 0
2 2
2h-a k
th = and t = —
a a
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Y pa?2at)

M(hk)
X

S(a,0)

. .. a a
Its directrixis x—- —=-—= x =10
2 2

33. Sol: (1)

Py A

i)k
Normal vector of required planeis n = [3 1 -2|=-11i - j-17k
2 s i

Therefore, equation of plane is:
11(x-1)+(y—-2)+17(z+3)=0

11X+ y+172+38=0

34. Sol. (1)
Given that there are 6 Indians 8 foreigners

We have to find number of committee form with at least 2 Indians such numbers of
foreigners is twice the number of Indians.

So, the possible cases are (21,4F),(31,6F),(41,8F).

Therefore, number of ways is:
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(21,4F )+ (31,6F )+ (41,8F)
=*c,’c,+'c,’c,+°c,’c,
=15x70+20x28+15x1

=1050+560+15
=1625

35. Sol. (1)

We have function f (x) = [x—1]cos{2x_ljzz
2

Doubtful points are, x = n,n e |

L.H.L =Ilim [x—l]cos{zxz_l}r = (n—2)cos(2n2_l}z =0

Xx—>n

R.H.L = lim [x—l]cos[zx_l}r =(n—1)cos(2n2_1}7r =0

x—>n" 2

And f(n)=0

Hence continuous for every real x .

36: Sol. (4)

we have, p+q=2 and p*+q°=272.

2

(p2+q2) —2piq? =272

5 2
.'.{(p+q) —2pq} —2p’q’ =272

4 2
.'.{(p+q) +4p2q2—2(p+q) (2pq)}—2p2q2=272

.'.16+4p2q2—16 pq—2p2q2 =272

L 16-16pg+2p°q =272

2
~(pq) -8pg-128=0

www.tgcampus.com 3




\l/, TOMORROW'S GENIUS

JR LEARNING

i ~ CAMPUS

824

. pq = =16,-8

Since, roots are positive
. pg =16
Now, the quadratic equation whose roots are p and q is:

xz—(p+q)x+ pg=20

= x’—2x+16=0

37. Sol. (1)

N\ (0.b)

*C

. L LoX oy
Equation of line in intercept formis —+ — =1
a b

Let the point P (h,k) is moving on the straight line as shown in figure.

h ok, (0
ot — = < (i
a b
11
o=
It is given that 202 _ —
2 4
11 1 (i
So—+ == — e (i
a b 2

- Line passes through fixed point B (2,2) .[from (i) and (ii)]

38. Sol. (3)

P (odd no. twice) = P (even no. thrice)
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12)12) \2) (2]
(1YY
MR Py I Y
= n=5

16
2°
1
2

39. Sol. (1)

(cosze+cos"€+ ”oo)an

CDSZH+COSAH+ oo
e =2

[ cos’o )

9 1—c0526J
Now,

t°-9t+8=0
= (t-1)(t-8)=0

=1t=18
Since, 2°° isarootof t> —9t+8
. 2cot’9=1,8

= cot’0=0,3

T
But, 0<0<—= cotH:x/?T
2

2sin @ 2
sin9+\/37c059 1+\/3_c0t6

2 1
= = —=—
4 2
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40. Sol. (3)
dpP (t)
(0.5)P (t) - 450
dt
dP (1) P (t)-900
dt 2
cdP(t)  dt
0P(t)—goo_;[ 2
{In|P () - 900} - {L}t
0 2 0
In|P(t)—900|—|n|P(0)—900|=t—
2
In|P (t)-900|-1In50 = — “ P (0) =850
P () 900] ) [ P(0)=850]
Letatt=t,P(t)=0 hence
In|P (t) - 900]|- In50 =
2
tl
IN900 -In50 = =
2
n{ 2900 4
"0 )72
t, =2In18
41. Sol. (1)
cos @ —siné p asin,l(sin6+cose\ c (i)
= = - |+ C
'[\/ 8 —sin 20 L b J

Put sin® +cosf =t = 1+sin20 =t°

(cos@ —sing)do = dt
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o dt
| I,/S—(tz—l)
dt

-l

2

9-t

—sin’l(t—

3

_1(sin0+cos49\+
3

C

N~

=sin C

From equation (i), weget a=1andb=3.

42. Sol. (1)

A/\(~Av B)—> B
=[(AA~A)V(AAB)]—> B
=(AAB)—> B

=~Av~BvVvB

=t

43. Sol. (3)

X —

N |-

We have, f (x)=2x-1,g(x)=

[E=Y

X_
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Hence, f (g (x)) is one-one, into

44. Sol. (2)

s =-c +2Y%c, - -151°

1 1 2 15

= X=4+3,y=21+4,2=21+5

Which lies on given plane hence
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=> A+3+24+4+24+5=17

U

NS

I
o | o

I

[E=y

Hence, point of intersection is Q (4,6,7)

. Required distance = PQ

- \/(4—1)2+(6—1)2+(7—9)2
= 1,32 +52+(—2)2
=9+25+4

SN

46: Sol. (1)

3h

75 75
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47. Sol. (2)
Isin \/t_dt
(sin |x|)2x
lim 0—3 = lim ————— [using leibniz’s theorem ]
x> 0" X x—>0" 3x

48. Sol. (3)

Equation of tangent at P (t,t°)

(y—t3)=3t2(x—t) ...... (I)

now solve the above equation with

= x’ 4 xt+t? =3t°

= x +xt-2t>=0

= (x-t)(x+2t)=0
= X =1t,-2t

= Q(—Zt,8t3)

2t° + (-8t°)
- Ordinate of required point = ————= = _2¢
3

3
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49. Sol. (4)

3 -2 -k
A=[2 -4 -2|=0
1 2 -1

= 3(4+4)+2(-2+2)-k(4+4)=0

= k =3
10 -2 -3
A =]|6 -4 -2

5m 2 -1
=10(4+4)+2(-6+10m)-3(12+20m)
=80-12+20m —36—60m
=8(4-5m)

3 10 -3
Ay=l2 6 -2
y
1 5m -1
=3(-6+10m)-10(-2+2)-3(10m - 6)

=0

3 -2 10

A,=|2 -4 6
1 2 5m

=3(-20m ~12)+2(10m — 6)+10(4 + 4)

=-60m-36+20m -12 + 80

=8(4-5m)

For inconsistent system A =0 and at leastanyoneof A , A , A, #0.

4
~k=3and m=—
5

50. Sol. (2)

4x® - 3x°

f(x) = ——

— 2sin x+(2x—1)cosx
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wf(x)=(2x-1)(x —sinx)

= f’(x)=0 in Xe[i,ooJ and f'(x)<0 in Xe(—oo,i}
2 2

SECTION B

51.Sol. 9

1

4
Let f (x)= +
sinx 1-sinx

4 — 3sin x

sin x (1-sin x)

Let sinx =t '*'xe{o,ij =0<t<1
2

dy —3(t—t2)—(1—2t)(4—3t)
— = =0

dt (t—t2)2

= 3t2—3t—(4—11t+6t2)=0

= 3t°-8t+4=0
= 3t°-6t-2t+4=0

= 3t(t-2)-2(t-2)=0

= (t-2)(3t-2)=0
2
=>t=2,—
3
But sin x = 2 is not possible.
2
Lt=—
3

> a=9
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Least value of « isequalto 9.

=7
3

52: Sol. 3

Solution:

AN
\

diameter of circle ¢, : x* + y* ~2x -6y +6 =10
therefore, centre of C, = (1,3)

let r, be the diameter of circle C,

=49 +f" -c
rlz\/(—1)2+(—3) -6
r =2

Centreof C, is (2,1).
Distance between (1,3) and (2,1) is \/5_

Let r, be the radius of circle C, .

In AOO'A
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53: Correct Answer: 1

n

( o 3
tanULnlzltan L1+ rl N rb

n

= tan 4(Iim > [tan’l(r +1)- tan’l(r)ﬂ

(" o J
[ ( 7))
=tan<{lim|tan "(n+1)-—|}
EHG Y
~tan| 2
L4)
=1
54: Sol. 17
As PQ =kl = Q = kP "I
[ 5 -10 -a T
k : K | l
N = —(ad = 3 -6 (-3a-
owe |P|(ajp) - (20+12a)! ( ]
|-10 12 -2 ||
, —k
B P R
8
k —k
= (-8a -4)=—
(20 +12a) 8

= 2(3a)+4=5+3a

= 3a = -3

= a =-1

Also [Q|=
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3

k

k2
> —=————
2 (20+12a)

= (20+12a ) =2k
= 10+6(-1)=k
= k=4

2

Skiva’l =42+(—1)2
=16+1
=17

55: Sol.6

Let x,y,z be probability of B,,B,, B, respectively

The probability that only B, occurs

x(1-y)(1-2)=«a

The probability that only B, occurs:

y(1-x)(1-2)=p

The probability that only B, occurs:

z(1-x)(1-y)=7

The probability p that none of events B,, B, or B, occurs:
(1-x)(1-y)(1-2)=p

We have relations (a« —-28)p=ap and (g -3y)p =28y
Putting the value of «, 8 and y in the given relation,

weget x=2y and y =3z

~ Probability of occurence of B,

' Probability of occurence of B,
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56. Sol. 540
[a b c¢]
LetM=id e fi
Lo i)
[a d g]
:>MT=Ib e hl
Lc f |J
[a b clfa d g]
MMT=:d e be e hI
lg h iflc £ i
[a?+b%+c? - - ]
:>MMT=I - d°+e’+ f°? - I
L - - gz+h2+i2J

na‘+bi+ci4d e’ + f2+gz+h2+i2=7
Case |: Seven (1's) and two (0's), it can be done in

’c, = 36 ways

Case Il: One (2) and three (1's) and five (0's), it can be done in

91

—— =504 ways
513!

. Total ways= 540

57.Sol.75

c:l(bx(z;xb))

www.tgcampus.com
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:ﬂ(—3f+5j+6|€)
coa=7
= 31+54+64 =7
1
= A =—
2
2
-3 N 5 N ~
.'.2(——1+2\i+(—+1\j+(3+1+1)k
2 )
1 49 3
=2 —+—+25
4 4 )
=25+50
=75
58. Sol. 10

Let z = x+iy

z+a|z—1|+2i=0

x+iy+a\,(x—1)2+y2+2i:0+0i
ny+2=0and x+ay(x-1) +y’ =0

= y=-2 and xzzaz(x2—2x+1+4)

) X
=>a ==
X —2X+5
o [ 5]
o €L0,4J
: [ 5]
a €,0,—
[ 4]
F_£ £1
.ael_ 2,2J|
Then 4[(0{ )+ (a,) }:4{%+%}=10
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59. Sol. 5

3 digit number of the form ok + 2 are {101,110,....,992}

100
= Sumequalto s, = —(1093) = 54650
2
- L 100
Similarly sum of 3 digit number of the form 9k +5 , s, = —(1099) = 54950
2

100 100
5,48, = ——(1093)+ —=(1089) =100 x (1096) = 400 274

= L 5
60. Sol. 3
0 2 a

j(—2x+2)dx+I(x+2—x)dx+I(2x—2)dx:22

“a 0 2
x2—2x|_a+2x|z+x2—2x|a =22

0 0 2
a2+2a+4+a2—2a—(4—4):22

2a’ =18

= a=3

-3

I(x+[] =—I x+[x])d

-(-83-2-1+1+2)
=3
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