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PART - lll : MATHEMATICS

Section | : Single Correct Answer Type

This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D)
out of which ONLY ONE is correct.

41. The equation of a plane passing through the line of intersection of the planes x + 2y + 3z = 2 and
2
X —y+z=3and at a distance ﬁfrom the point (3, 1, -1) is
(A)5x — 1y +z=17 (B) V2x+y=3v2-1

@ x+y+z=3 D) x— 2y =1-2
Sol. Ans. (A
Equation of required plane
X+2y+32-2)+A(x—-y+2z-3)=0
= @A+A)x+2-Ny+@B+1)z-(2+31)=0
distance from point (3, 1, — 1)

3430+2-A-3-%-2-31| 2
T a2 e@-22+@+a2 | T B
—2 2
= T, . | ="z
V32 +ant14 | V3

= 3A2=3A*+ 4\ + 14

N
= -T2

equation of required plane
5x—My+z-17=0

Sjgmsg E brelttear Il;:rlngrg



[ MATHEMATICS |

42. If 3 and p are vectors such that ‘é+6‘ =29 and &x(2i+3]+4k) = (2i +3]+4Kk) X b, then a possible

value of (a+b). (=71 + 2] +3K) is

(A)O (B) 3 ©)4 (D)8
Sol. Ans. (C)

Let ¢ = 2i+3j+4k

éxa = EXB
= (@a+b)xc =g
= @@+b)| ¢

Let  (@a+b) = A¢

= la+b| =|A]||C]
= V29 =M. 29
= A==x1

a+b =% (2i+3]+4k)

Now  (a+b).(-7i+2j+3K) =% (- 14 + 6 + 12)

=t4
. . 7 5 ]
43. Let PQR be atriangle of area Awitha=2,b = 5 andc = o where a, b and c are the lengths of the sides
f the triang| ite to the angles at P, Q and R vely. Then —omP =SIN2P. - al
of the triangle opposite to the angles at P, Q and R respectively. Then >sinP 1 sinop Bduals
2 2
3 45 3 45
N ® 2 o) o (5]
Sol. Ans. (O
a=2=Q0QR
b=—- =PR
c > PQ
=5 =
o= atb+c _ 8 _4
= ="
. . - _ 2sin?
2sinP —2sinPcosP _ 2sinP(1—cosP) 1-cosP _ -
2sinP +2sinPcosP ~ 2sinP(1+cosP) = 1+cosP . 2P 2
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7V 5
_(s—m@—c)_(s—m%s—QZ_(4_2j(4_2j _(3j2
T s(s-a) A2 ) e )

44, Four fair dice D, D,, D, and D, each having six faces numbered 1,2,3,4,5 and 6 are rolled simultaneously.
The probability that D, shows a number appearing on one of D,, D, and D, is

A 91 B 108 c 125 D 127
()216 (®) 216 ()216 ©) 216

Sol. Ans. (A
Favourable: D, shows a number and
only 1 of D,D,D, shows same number
or only 2 of D,D,D, shows same number

or all 3 of D,D,D, shows same number

®C,(3C,x5x5+3C, x5+3C;)

Required Probability

216x6
_ 6x(75+15+1)
- 216 x6
_ 6x91
T 216x6
9
216
/2 ¥
45, The value of the integral J- (x2+€n7T )cosxdx is
-n/2 X
TCZ TEZ 752
A) 0 B) ——4 C) —+4 D) —
(A) (B) > (©) > (D) >
Sol. Ans. (B)
nl2 T4 nl/2 T+X) ]
J [XZ +gn[ j] cosx dx = 2 J'XZ cosxdx + 0 én( )IS anodd function
T—X T—X

0

5 . \ui2 e 2 m/2
2 (x smx)0 - J2x3|nxdx 21" _p —4Ixsinxdx
4
0

0

2 nl2
- %—4{(—xcosx)§’2 + Icosxdx]
0

=L _4
2
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46.

Sol.

47.

Sol.

48.

Sol.
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If P is a 3 x 3 matrix such that PT = 2P + |, where PT is the transpose of P and | is the 3 x 3 identity matrix,

X 0
then there exists a column matrix X = | ¥ | | 0| such that
z 0
0
(A) PX = 0 (B)PX=X (C) PX=2X (D)PX==X
0
Ans. (D)
PT=2P + 1|
= PY=@2P+I)T
= P=2P" +1
= P=202P +1) +I
= 3P =-23I = P=—]
= PX==IX=-X

Leta, a,, a,,.... be in harmonic progression with a, =5 and a,, = 25. The least positive integer n for which
a <0is

(A) 22 (B) 23 (C)24 (D) 25

Ans. (D)

Corresponding A.P.

1 1
R R th
D s 5 (20™ term)

e T IR X
25 5 T 19\.25) 7 19x25

n>24.75

Let a(a) and B(a) be the roots of the equation (31/1+ a-— 1)><2 + (1/1+ a-— 1)>< + (6,/1+ a- 1): 0 where a > —1.

lim lim
Then as o(a)and as0" B(a) are

0+
5 1 7 9
(A)- - and1 (B)- - and -1 (C) -5 and2 (D)- > and3
Ans. (B)
(L +a)®=1)x*+ ((@+1)2=1)x + ((@+1)**~1)=0
let a+1l=t°
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-1+ @E-1)x+(t-1)=0
t+1)x2+(2+t+1)x+1=0
Asa—>0,t—>1

1
2x2+3x+l:O:>x:—1andx=—E

Section Il : Paragraph Type

This section contains 6 multiple choice questions relating to three paragraphs with two

guestions on each paragraph. Each question has four choices (A), (B), (C) and (D) out of which
ONLY ONE is correct.

49.

Sol.

Paragraph for Question Nos. 49 to 50

X
2(t-1

Let f(x) = (1 — x)? sin?x + x? for all x € IR and let g(x) = I(%— ént] f(t) dt for all x € (1, «).

1

Which of the following is true ?

(A) g is increasing on (1, «)

(B) g is decreasing on (1, «)

(C) gisincreasing on (1, 2) and decreasing on (2, )
(D) g is decreasing on (1, 2) and increasing on (2, «)
Ans. (B)

fxX)=(1—-x)?sin?x+x>:xeR

t(2(t-1)
g(x) = !( 1 —'m] f(t)dt

Sg(x) = Z(X_l)—mx f(x). 1
000 =| g (x)

let d)(X):M—Inx
X+1
oo A0 D=0=DI 14 1 el -(x-1
(x+1)? X (x+1)% x T x(x+1? X(X +1)°
o (xX)<0
forx e (1, ), ¢ (x) <0
gx) <0 forx € (1, »)
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50.

Sol.

51.

Sol.
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Consider the statements :
P : There exists some x e IR such that f(x) + 2x = 2(1 + x?)
Q : There exists some x e IR such that 2f(x) + 1 = 2x(1 + X)

Then

(A) both P and Q are true (B) Pistrue and Q is false
(C) Pisfalse and Q is true (D) both P and Q are false
Ans. (C)

f(x) + 2x = (1 — x)? sin? X + xX* + 2X
f(x) +2x=2 (1 + x?)
= (1 —x)?sin®> + X2 +2x = 2 + 2x?
(1-x)2sinx=x2—-2x+1+1
=(1-x2+1
= (1 —x)?cos*>x =-1
which can never be possible
P is not true
= Let H(x) = 2f(x) + 1 — 2x(1 + x)
H@O)=2f0)+1-0=1
H(1)=2f1)+1-4=-3
= so H(x) has a solution
so Qistrue

Paragraph for Question Nos. 51 to 52

Leta denote the number of all n-digit positive integers formed by the digits 0,1 or both such that no consecu-
tive digits in them are 0. Let b =the number of such n-digit integers ending with digit 1 and c_=the number

of such n-digit integers ending with digit O.

Which of the following is correct ?

(A) a17 = a16 + alS (B) C17 # ClG + C15 (C) b17 # b16 + ClS (D) al7 = C17 + b16
Ans. (A

i 1#a,,

----------------- 10#a

So A choice is correct
consider B choice c, #C, + C,

C,s # C,, +Cis nottrue
consider C choice b, #b, +c,,

a,#a,+a,isnottrue
consider D choicea ,=c, +b,,

a,, =a, +a, whichis not true

17

Aliter

Lilof-] | [ |

KIS
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52.

Sol.

53.

54,

Sol.

[ MATHEMATICS |

using the Recursion formula

an:an—1 +an—2

Similarlyb_=b_ +b_,andc =c_,+c_, v nx=3
and a=b +c v h>1

soa =1,a,=2,a,=3,8,=5,3,=8........
b,=1,b,=1,b,=2,b,=3,b,=5,b,=8.........
c,=0,c,=1,¢c,=1,¢,=2,¢,=3,¢,=5 ..........
usingthisb _, =c v n>2

The value of b is

(A7 (B)8 ©9 (D) 11
Ans. (B)

b6:as

a;=1---1 1---0
C,+%C,+1+%C +1
1+3+1+2+1
4+4=8

Paragraph for Question Nos. 53 to 54

Atangent PT is drawn to the circle x2 + y? = 4 at the point P(ﬁ , 1). Astraight line L, perpendicular to PT is

a tangent to the circle (x — 3)? + y? = 1.

A common tangent of the two circles is

(A)x=4 (B)y=2 C)x+ 3y=4 D)x+2,/2y=6
Ans. (D)

A possible equation of L is

(A)x- 3y=1 B)x+ ,3y=1 (C)x— 3y=-1 (D)x+ 3y=5
Ans. (A
Q.No.53t0 54

P(/3.1) o

X+y =4

Equation of tangent at (\/5 1)

Y3x+y =4
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53.

54.
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(0,0
4 o)B(ot, 0)

\ D/

B divides C, C, in 2 : 1 externally

. B(6, 0)

Hence let equation of common tangent is
y—0=m(x—-6)

mx—-y—-6m=0

length of L" dropped from center (0, 0) =radius

6m 1

=2 >m=t% 22

1+m?

. equationisx+ 2,/2y=6 or x— 2,/2y=6

Equation of L is
X — Y\/§ +c=0
length of perpendicular dropped from centre = radius of circle

3+C
2

=1 =C=-1,-5

L X= 43 y=lorx-,3y=5

Section Il : Multiple Correct Answer(s) Type

This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D)
out of which ONE or MORE are correct.

55.

1 1 1
Let X and Y be two events such that P(X | Y) = > P(Y | X) = 3 and P(XNY)= X Which of the following

is (are) correct ?

wlN

(A)PXuUY)= (B) Xand Y are independent

(C) XandY are notindependent (D) P(XcNY) =

W=
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Sol. Ans. (AB)

1
PXIY) = =
(XM=
P(XNY) 1 1
Py 2 —PM=3
P(Y/X) = 1
( )_ 3
P(XnY) 1 1
P -3 PX=3
2 .
PXUY)=PX)+P(Y)-P(XNY)= 3 A is correct
P(XNY)=P(X)-P(X)= XandY are independent B is correct
P(X® nY) =P(Y)-P(XNY)
_1 1 1 D is not t
3-8 % is not correc
X
56. Hf@)=jetG—@G—3Nthere(QwLmen
0
(A) f has a local maximum at x =2
(B) f is decreasing on (2, 3)
(C) there exists some ¢ e (0, «) such that f’(c) =0
(D) f has a local minimum at x =3
Sol. Ans. (ABCD)
x 2
i = e t-2)t-3)at
0
f(x)=1- g - (x—2) (x—3)
+ — +
2 3
max. minima
(i) x = 2 is local maxima (i) x = 3 is local minima (iii) It is decreasing in x € (2, 3)

(V) F(x) = € - (x=2)+ e (x—3)+2xe* (x—2) (x—3)
= e [x—2+x—3+2x(x - 2)(x - 3)]

f(x) =0

f'(x) = ox* (2x3 — 10x? + 14x — 5)

f"(0)<0andf’'(1)>0
sof’(c)=0 where ¢ € (0, 1)
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57.

Sol.

58.

Sol.
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For every integer n, leta_and b_be real numbers. Let function f : IR — IR be given by

a, +sint x, forxe[2n, 2n+1 _
f(x) = b, +cosmx, for x e(2n-1 2n)" for all integers n.

If f is continuous, then which of the following hold(s) for all n ?

A)a _,—b =0 (Bya,-b =1 (C)a —b, =1 (D)a,_,—b =-1
Ans. (BD)

f(2n) =a, a,=b,+1

f(2n*)=a, a,-b,=1

f(2n")=b, +1 SoBiis correct

f(2n+1) =a, a,=b,,,-1
f(2n+1)") = an an - bn+1 =-1
f(2n+1)") = Pnia—1 ap,—b,=-1

So D is correct

x-1 1 z X+1 1 z

If the straight lines e = yT+ = > and — = y7+: K are coplanar, then the plane(s) containing
these two lines is(are)
(A)y+2z=-1 B)y+z=-1 Cy-z=-1 (D)y—-2z=-1
Ans. (BC)
For co-planer lines [a—¢ b d]=0
a=(1,-1,0),¢=(-1,-1,0)
b = 2i+kj+2k d = 5i+2]+kk

2 00
Now P K 2 =0 =  k=z2

5 2 k
n=byxd, = 6j—6k fork=2
R, = b, xd, = 14j+14k fork=-2
so the equation of planes are (F - é)ﬁl =0>=>y-z=-1_ . 1)

(f-ajp,=0 =>y+z=-1 .. )

so answer is (B,C)

Sjgmsg E brelttear Il;:rlngrg



59.

Sol.

60.

Sol.

NOTE :
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1 4 4

If the adjoint of a 3 x 3 matrix P is 2 17 , then the possible value(s) of the determinant of P is (are)
11 3

(A)-2 (B)-1 ©)1 (D)2

Ans.  (AD)
LetA=[a],.,

adjA=

BN R
A
w N

ladjA|=1(3-7)-4(6-7)+4(22-1)
= |AR'=4

= |AP=4

= |A| = %2

4

2 i T 1
Letf: (-1, 1) — IR be such that f(cos 40) = r foroe |0 " - 212 . Then the value(s) of f 3

ec’0

is (are)

Iz Iz i Iz
(A)1- 5 B)1+ 2 ) 1- 3 (D)1 + 3

Ans.  (AB)
40= = = 2008720 1 = == c0s720 = = 2e—+ﬁ
COS40 = — = 2c0s20 - 1= - =C0s°20 = o =c0s20 = 42
Now f 40) = 2 B 1+cos26 _1+ 1
ow f(cos46) = 2_-sec?0 = cos20 c0s20

(gl

Since a functional mapping can't have two images for pre-image 1/3, so this is ambiguity in this
guestion perhaps the answer can be A or B or AB or marks to all.
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