Paprer-1 Key & SoLutions

MATHEMATICS

SECTION - |
( SINGLE CORRECT CHOICE TYPE )
This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its
answer, out of which ONLY ONE is correct

41. Letzbe acomplex number such that the imaginary part of z is nonzero andand ;= ;2 4 - 41
is real. Then a connot take the value

a)—1 b) % c)

5w

d)

B | =

Ans. D
Let Z=x+iy (y=0)
a=z"+z+] becomes
a=(x+iy) +(x+iy)+1
(x* =" +x+1)+i(2xp+y)=a+i0

Comparing real & imaginary parts

(1)

2xy+y=0 —(2)

¥ -y +x+l=a

-1
From (2) x=7 as y#0

Put value of x in (1)

(3]
—m | = Pl &
2 2

—+——y' =a
472 7
yi==-a>0
3
a<=—
4
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42.

43.

. B

. [ Fal
If}_ﬂ’;[ixﬂ “ax“!’}:“q,then
a)a=1,b=4 bya=1,b=—4 )a=2b=-3 dya=2,b=3
limLx:l—ax—b=4
A= x.+.

o *(1-a)+x(1-a-b)+1-b

X—pu0 x+1

=4

For existense of limit coefficient of 2 —

l=a=10
a=1
limx(l—a—b)+ 1-b 4
¥ 1+x
l—a-b=4

=—4

Let P= [a‘_.;.] bea 3x3 matrix and let O = [bﬁ.] , where b, = 2’”% for 1<i, j <3. If the deter-

minant of P is 2, then the determinant of the matrix Q is

a) 210 b) pa C) 212 d)2|3

. D

as b, =2"a,
b, =4a,,, b, =8a,, ,b, =16a,
by =8a,, by, =164y, b,y = 32a,,

b, =16a,,, b,, =32a,,, b;; =64ay,

ay Gy 4y
A=lay a, ay|=2

ty Uy Ay

# 27
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44.

4a,, 8a, 16a,
B=| 8a, 16a,, 32a,,
16a,, 32a,, 64as,

a, a4, ay
=4x8x16|2a,, 2a,, 2a,

4a,, 4ay, 4ay

=4x8x16x2x4| a,, a,, ay

=4x8x16x2x4x2

B=2"

)
2 52

The ellipse £, :% + % =1 is inscribed in a rectangle R whose sides are parallel to the coor-

dinates axes. Another ellipse E, passing through the point (0, 4) circumscribes the rectangle
R. The eccentricity of the ellipse E, is

5

2
a —
) 2

NG

3
b)T

e

2

. Xy
—+—=1
Given Ellipse o "2

Asellipse is bounded by x=+a & y=+b

Sides of rectangle are

x=13 &y=12

C(3,2),D(-3,2)

A(-3,-2),B(3,-2)

As new ellipse

3
&)= d) —
)5 ) 2
5 0.2) e
(-3.0) \(3,0)
A / B

Circumscribe the rectangle & passes through (0 ,4).

(0.-2)
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45.

Ans.

. ¥ y:
Let new ellipse is —+ = 1
a

16
Passes through (0,4) 3? =1=bH =16

9 4
Passes through (3,2) gt 1

a’ =12
X )

: g Ly
V —+—=]
So, Vertical ellipse 2" 16

a’ =b2(l—ez)

12=16(1-¢%)

The function f:[0,3] —>[1,29], defined by f(x)=2x"—15x" +36x+1 is

a) one-one and onto
¢) one-one but not onto

B

£:[0.3]>[1,29]
f(x)=2x"-15x* +36x +1
f(x)=6x*-30x+36
=6(x-2)(x-3)

f(x)=6(2x-5)

. x = 21s pt of maxima.

b) onto but not one-one

d) neither one-one nor onto
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46.

Ans.

x = 318 pt of minima.
&f(2)=29>0

£(3)>0

SO curve is

. f"1s not one one

Min value = /(0)=1

Max value = f(2) =29
.80 f"is Onto.

The locus of the mid-point of the chord of contact of tangents drawn from points lying on

the straight line 4x—5y =20 to the circle x* + y* =9 is

a) 20(x* + y*)-36x+45y =0 b) 20(x* + ) +36x-45y =0
c) 36(x*+y7)-20x+45y =0 d) 36(x" + %) +20x-45y =0
A

Let P(h,k)&QO(x,,,) A

As P lies of 4x-5y=20

___P[h’ 4;7;2‘:}}

Equation of chord of contact

AB= S, =0

xh+y[4h;20)=9

Sxh+ y(4h—20)=45----=mnmmemmmeev (1)

Equation of chord 4B whose mid point is O(x,,,)

# 30
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47.

Ans,

XX, +yy, = Jq2 + __1",2 ““““““““““ (2)
Compare (1) & (2)
Sh 4h-20 45
X Y x|:+y|2
3 4
b= 4h-20=— 0
X, ‘i‘}’l X +yt

On eliminating A

49x 45y
L -20= :

2 2 2
X+ X +y

|

20(x] +y} ) =36x,—45y,
-.Locus is

20(x* +y*)-36x+45y =0

The point P is the intersection of the straight line joining the points Q (2, 3, 5) and

R (1,-1, 4) with the plane 5x -4y —z =1. If S is the foot of the perpendicular drawn from the
point T (2, 1, 4) to QR, then the length of the line segement PS is

a) 3 b) /2 c)2 d) 22
A
x=1 v+l -4
Equation of OR — o Mo L Y |
1 4 1
Dr’s of QR(1,4,1) T(2,1,4)

Co-ordinates of P(1+A,—~1+44,4+1)
As P is point of Intersection of QR & given plane, so

5(1+42)—4(-1+42)—-(4+2)=1

LI | —

# 31
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48.

Ans.

P[i,lﬁ}

3°3°3
Let S(1+u,~1+4p,4+ p)
Dr’s of 7S(u—-14u-2, 1)

7S L OR So,

Wu-1)+4(4u-2)+p=0

1
2
s 5 cosi, x=0
Let /(%)= 4 , xe IR, thenfis
0, x=0

a) differentiable both atx =0 and at x =2

b) differentiable at x = 0 but not differentiable at x =2
c¢) not differentiable at x = 0 but differentiable at x =2
d) differentiable neither at x =0 nor at x =2

B

T
cos—|; x#0

X

0; x=0

2
X

# 32
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gg’iﬁﬁﬁ?%ﬁﬁ%f?‘w{?&x}ﬁxw dt

-
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secx—tanx=} .......... (3)

From (1) & (3)

)
secx==—=| t+-
2 t

So, Integral becomes

S€Cx.s€Cx

e

(secx +tan x

l[H!)dr /
J'Z t !

9
%

| IIE—HdI

29 %

__[x'%du jr'%dr}

1 1

) 7(secx +tan x)y2 11(secx+tan x)ty2

1 I 1 2
- —+— t K
(Secx+tanx)% [“+7(secx+ anx) }+

# 35



Paprer-1 Key & SoLuTtions

SECTION - 11
(MULTIPLE CORRECT CHOICE TYPE )

This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its
answer, out of which ONE OR MORE is/ are correct

51.  Ashipis fitted with three engines E , E, and E.. The engines function independently of each

11 1
other with respective probabilities > and 1 For the ship to be operational at least two of
its engines must function. Let X denote the event that the ship is operational and let X, X,
and X, denote respectively the events that the engines E , E, and E, are functioning. Which of

the following is (are) true ?

: 3 . 7
a) P x| X |= 16 D) P[Exactly twoengines of the ship are functioning |X] = ]

o PLXIN]=st o PXIX]=1

B) P[Exacﬂy two engines of the ship are functioning / X] = = %

P[X ﬂX] (%xixgj+[%xj—lxi}<2 5
4

P(X,)

[-l—x—l-x-:i]x2+-£><
D) Vo P(X,) 1 16

2

s —
X
| =
~J]

# 36
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82,

53,

Ans.

2 2

Tangents are drawn to the hyperbola %— yj =1, parallel to the straight line 2x—y=1. The

points of contact of the tangents on the hyperbola are

9 1 9 1 |
a)(z_ﬁaﬁ] b)[—m»"ﬁ] ¢) (3v3,-2V2) d) (-3v3,2V2)

- A,B
XV
9 4

Tangent to the hyperbola is of the form
y=2x+A

2P=9(4)-4=36-4=32

L=+42

Tangentis: 2x— y+4y/2 =0

, __azlbzm_(?f LM‘Q-LJ
Point of contact is 5 " a —2 ﬁ’ JE ) —2 ok \5

Let S be the area of the region enclosed by y = e~ ,y=0,x=0,andx = 1. Then

| 1 1 1 1 1 1
S>— S=1-— S<—|1+— S<—+—| 11—
HE ) S % 4[ \/EJ 9> e[ 2]
A,B,D

l1 | 1
l=‘[e"“dx2'[e""dx=1——

0 0 €
JrZI—l

# 37
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55. Let @, ¢ <[0,27] be such that

2cos6(1-sing) =sin’ 9[tan%+cot§)cos¢:—l,

NG

tan(27—0)>0 and —l<sin9<—7.

Then ¢ cannot satisfy

4 4 3 3
a)0<¢<§ b)-;i<¢<§ C)Tx<¢<?fr d_)-2£<¢<27r

Ans. A,C,D

J3

tan(27-0)>0,-1<sin6 g

::>t5?e(3—7r,5—”}:>0<cost5»‘<l (1)
2 3 2
2c0s6(1—sing) =sin’ 6(tan6/2+cotO/2)cos¢ -1

=sin(0+¢)= cosfr}'+%

:%(sin(9+¢)<1 (from (1))

:>-3—<¢<— (from (1))

cannot satisfied by A, C, D

# 39
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SECTION -I111
(INTEGERANSWER TYPE)

This section contains 5 questions . The answer to each of the questions is a single digit integer, ranging from 0 to
9. The appropriate bubbles below the respective question numbers in the ORS have to be darkened.

56. Letp(x)bea real polynomial of least degree which has a local maximum at x = 1 and a local
minimum at x =3. If p (1) =6 and p (3) =2, then 2'(0) is

.9

P(x)=ax’+bx’ +cx+d
P(l)=6=a+b+c+d=6
P(3)=2=27a+9b+3c+d =2

P'(1)=0=>3a+2b+c=0

P'(3)=0=27a+6b+c=0

a=1,b=-6,c=9
P'(x)=3ax’ +2bx+c

P'(0)=c=9

57. If 4.b and ¢ are unit vectors satisfying |§ -5’2 +‘5 —Er +|¢ —ﬁ|1 =9 ,then P.Ei +5b +5¢| is\

Ans. 3

sol.
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(1)
Taking dot product with (1)by @b &¢

= a+b+c=0

then 5-5=_1,5-5=_1 =

— —, ca=—
2 2 2
2a+55+56|=3
6+log = 4 - : 4 - L /4— : :
58. The value of ; 32 32 3J5 32 | 1s
Ans. 4

1 Jr—L 4—x
SOl 3\5

3\/§x=m

squaring on both sides
18x° =4 —x

18x* +x—4=0

18x% +9x—8x—-4=0
9x(2x+1)-4(2x+1)=0.

(2x+1)(9x—4)=0

4
X=——,—
9

L

25
4

=x=o (v x>0)

g
. p 3
. Required answeris 6+log;, [EJ
=6-2
=4
59. Let S be the focus of the parabola y* =8x and let PQ be the common chord of the circle

x* + y* —2x—4y =0 and the given parabola. The area of the triangle PQS is
Ans. 4
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(2.4)
0,4)
P 2 S
sol. (0,0) (2,0)
x:+Sx—2x—4\f£=l}
= x=0,2= P=(0,0), 0=(2.4)
area of ASPQ
1
= —x2x 4
2

=4

60. Let f:IR— IR be definedas f(x)=|x[+ |x2 - 1| . The total number of points at which f attains

either a local maximum or a local minimum is
Ans. 5

sol. f(x)=—x+x’-1, x<-1
——gxtl=x?, ~1<x<0
=x+1-x% 0<x<l1
=x+x2-1x21
f'(x)=2x-1, x<-1
=2x-1,-1<x<0
=1—25%0 2x<]
=1+2x%, x>1
differentiable at x = —l,l
22"
not differentiable at—1, 0, 1

The number of points =5




