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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
1. fa=i+2j+k

b=3(/-]+k) a-¢=3

axC=Db then é-[(éxB)—B—E] =

(1) 24 () 38

(3) 10 (4) None of these
Answer (1)

sol. a-[(exb)-b-c]

= a.(exb)-a-b-a¢c g

.. Option (1) is correct
2. The vertices of a triangle ABC are A(1, 2), B(-3, 4),
C(5, 8), then orthocentre of AABC is

2 7
1) (5, 1) ) (_5, z]

3) 2 3) () @1]
Answer (4)
Sol. A1, 2)

B(—3,‘:4) D C(5, 8)

AD:(y-2)=-2(x—-1)

BE:(y-4)= —%(X+3)

Intersection of AD and BE : H [g 1]

3. S1=3,9,15,..25terms
S2=3, 8,13, ... 37 terms
Number of common terms in Si, Sz is equal to

Q 3 (2) 4
(3) 5 4) 6

Answer (3)

Sol. S1=3,9,15.... 147
di=6,a1=3
S2=3,8,13,...183
d>=5,a=3
LCM (ds, d2) = 30

3,33,..123
123 =3+ (n-1)30
= n=5

Number of common terms =5

1
1
4. [——=  dx=a+bJ2+c3, then
'([\/3+x + 1+ X
2a—3b —4c is equal to
(1) 10 2 o
3) 12 (4) 20
Answer (3)
1
1
Sol. | = | ———————=dx
M £\/x+3+\/x+1
On rationalization
| _i\/x+3 —\/x+1dX
0 2
1 12 1 12
= (x+3) dX_J-(X+1) dx
0 2 0 2
1 1
B (x+3)3/2| _(X+l3/2|

|
3 o 3

1 3/2 3/2 1 3/2 3/2
==[g%2 _3¥2]_=[2%2 _g
3[ ] 3[ ]

:8—3J§—2\/§+1:3_\/§_§\/§

3

= 2a=6
3b=-2
4c=-4

2a—3b-4c=6+2+4=12
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5. If "'C =(k*-8)"C,,, then

1) kel-3 —2J§) u(zﬁ, 3]
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Answer (4)
Sol. N:y=mx—-2am - am?

N:y=mx-2m-m?d

(2) k E[ 4 _2‘5) U(Z\E’ 4] It passes through (2, 8)
A3) ke[-zﬁ,4] 8=2m-2m-m3
(4) ke[3 243] —>m=-2
N:y+2x=12
Answer (1)
n Point of intersection of normal with y? = 4x is
Sol. "'C, =(k*-8)x "iC, (4, 4)
r+1
1 n Shortest distance : \[(4-2)? +(4—8) —J4+64-64
=— nxr+1
k2-8 r+1 ( ‘ =20 -2
1
= 1T gt =2J5-2
1—(k2 -8) sin(x-3)
k*-8 =0 2 xId X <3
k?-9 2
kz_gso 8. Let f(x)= MX>3
. . . b(x2 +12x - 7)
T T T *
-3 _2/2 2,2 3 b X=3
ke|-32-+2|ul2V2,3 . ’ .
6[ \/_) ( V2 J is continuous at x = 3, then (a, b) is
6. Thevalue qf k fqr (2k, 3k), (0, 0), (1, 0) and (0, 1) to @ (2,3) @) (1, 2)
be on the circle is _
2 5 (3) (252, 3) (4) None of these
@) 13 ) 13 Answer (4)
1 2 #Sol. lim f(x)
3) — 4) — -
®) 13 4 13 o3
Answer (2) % .
f X
Sol. Circle passing through (0, 0), (1, 0) and (0, 1) will X"j;_ 2 =2"=1=b=f(3)
be a circle having (1, 0) and (0, 1) as the end points
of diameter. b=1

C:x—-Lx+yly-1)=0
xX2+y2—x-y=0
Now (2k, 3K) lies on C.

al-x2-12x+17|

x—3*" b (X2 +12x —7)

4k? + 9k2 — 2k - 3k = 0 2@

13k2 - 5k = 0 b

k(13k—5) =0 lim f(x) = lim f(x) =f(3)

x—3" X—3~

5

= k=—
13 g_1=b

7. Shortest distance between the parabola y? = 4x and b

X2 +y2—4x —16y + 64 = 0 is equal to —~a=1

(1) 2\/§ -2 (2) 3\/§ -3 (a’ b) = (l 1)

(3) 45 -2 4) 2J5-2

4th option is correct
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2
+Xx—y, then find > f

()

I () —f(y) = 5)
9 If f(x)—f(y) n[y

k=1
(1) 2890 (2) 2390
(3) 1245 (4) None of these
Answer (1)
Sol. Rearranging,
fX)—Inx) = x=fly)—Iny -y
= f(X) — In(x) — x = ¢ (some constant)

= fx)=c+x+Inx
F(x) = 0 +14 =
X

1

f'(izj:u—:(ukz)
k % 5
20
> (1+k?) = 21+Z k?
k=1 k=1 k=1
:20+20><21><41
=20+ 2870 = 2890
cosx -sinx 0
10. If f(x)=|sinx cosx O
0 0 1
Then

S-1: f(X).f(y) = f(x +y).

S-ll : f(—x) = O is invertible.

(1) S-I True, S-ll False (2) S-I True, S-ll True

(3) S-l False, S-1l True (4) S-l False, S-Il False
Answer (2)

cosx —sinx O
Sol. f(x)=| sinx cosx O
0 0 1
S-I;
cosx -sinx 0O]lcosy -siny O
f(x)f(y)=| sinx cosx O]}l siny cosy O
0 0 1{ O 0 1
cos(x+y) -—sin(x+y) O
=|sin(x+y) cos(x+y) O0|=f(x+y)
0 0 1
.. S-lis true
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Now,

cosx sinx O
f(=x)=|—-sinx cosx O
0 0 1

det(f(—x)) = cos?x + sin?x = 1
= [f(—x)[ =0
*. Non-singular

- S-llis true

If lim *1+ 1+X -2 =A and

11.
x—0
sin? x

lim =B then AB3 =

x-0 2 — I+ cosx

(1) 8 (2) 32

3) 6 (4) None of these
Answer (2)

Im}) x/l+ 1+x -2

N, 1441+ x4 -2
g ><(\/1+ 1+ x* + \/E)
1+x4-1
=lim

0 (NN 42) (VT +2)

1 1
2«/§><2 4«/5

sin? x
= lim

x—0 ,\/_ —+/1+cosx
sin? x(v2 + 1+ cosx)

2—(1+cosx)

= lim

Xx—0

. sin®x
= lim
x—>01—COS X

(V2 + 1+ cosx)

a2
L XX (V2 +T+cosx)

0. .
P osin? Z

N
1
2x =

4

B=4J2

AB = L (42) =(ay2) =32

0z
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12. Two lines L1 and Lz passing through origin trisecting
the line segment intercepted by the line 4x+ 5y = 20
between the coordinate axes. Then the tangent of
angle between the lines L1 and Lz is

@) V3 @ %
30
@) 1 @ 3

Answer (4)
Sol.

(0, 4)

w|oo
| S

L,
53]
0 3'3

(5,'(} 4x + 5y =20

4/3 2 .
m, = —— = — (Slope of line 1
11073 5 0P )

o = 27/3 = g (Slope of line 2)

Angle between L; and Lz is
8_2 ‘
5 5
1+§ xz‘
5 5

:|m1—m2|_

tano =
1+ mym, |

6

_5 | .30
25+16| 41
25
13. IfS={z:|z+i|=|z-i|=|z-1]|, z € ¢}, then number
of elements in set S is equal to
(1) 01 (2) 02
(3) 03 (4) 04
Answer (01)
Sol. z will be circumcentre of the triangle with vertices i,
—iand 1. (which is unique)
= z=0+0i
Only one element exists in S
y(©.1)

(621

NV
0.-1)
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14. If cos2x — asinx = 2a — 7, then range of a is

1) -2<a<0 (2) 2<a<6
(3) a=6 (4) 6<ac<8
Answer (2)

Sol. 1 -2sin?x —asinx=2a -7
2sin?x + asinx +2a—-8=0

—-a+./a’ —8(2a—8)

4

sinx =

_ —at|a-8|
4
8-2a

=-2o0r

(-=2) Not possible
8-2a

. Sinx =

-4<8-2a<4
2<a<6

15. A={1,2,3,...10}, S be the set of subset of A and
R={(a,b):a,be Sandanb=¢},thenRis

(1) Reflexive only
(2) Symmetric only
(3) Symmetric and transitive
(4) Transitive only
Answer (2)
Sol. Whena=¢,thenana=4¢,
hence (a, a) ¢ R .. R is not reflexive
as(a,a)=¢ v ae Sisnottrue
for(a,b) e R=({m,a)eR Va,be$S
asanbzzd¢=>bna=¢
R is symmetric
For transitive,
Letb={1,2},c={1,3,4},d={4,5, 6}
bncxdp,cndzop,bnd=¢
(b,c)eR,(c,d) e R (b,d)eR vb,c,deR
R is not transitive

Option (2) is correct.
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16. The shortest distance between the line
X1 y+l 271 g XL y=2_ 2z g equal to
2 4 3 5 3 6
. 7 .
1) 10 unit 2) — unit
(1) @ 5
. 34 .
3) O unit 4 unit
3) (4) To0s
Answer (4)
Sol Xi_l_yiﬂ'zzi_l and
2 4
1
XTo_y-2_z
I
2
a2, = -1 3] +K
i joK
nxn, =2 43
§ 3 6
2
=151 —— ] +(—4k)

4/225+811+16

34

) 34

1045 1045

4

unit

17. If ais aroot of x2 + x + 1 = 0 satisfying (1 + o)” =
a + ba + co?, then the ordered triplet (a, b, c) is
(1) 2,3,4) (2) (1,3,5)
3 33,2 (4) (-1,5,4)

Answer (3)

Sol. ¥ + x+1 =0<Z:2}roots, lto+0?=0,0%=1

18.
19.
20.

= (L+a)=(1+0) = (0 = -0l = —e?
= Sincel+o+vn?>=0

= Q+a)’'=Ml+0+0?)-n?=a+bo+co?
= Atilo+(A-1)w?=a+bo +cw?

=

(A, A, A — 1), will be ordered triplets where LeR.
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Numerical

SECTION - B

Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the

correct

numerical value (in decimal notation,

truncated/rounded-off to the second decimal place; e.g.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

21.

Find P if

3+£(3+P)+i(3+2P)+...oo=8
4 42

Answer (9)

Sol.

22.

3+£(3+P)+i(3+2P)+...oo=8
4 42

3 3 P 2P
3+—+—=+..|+|—+—+...|=8
4 42 4 42

k

3L

1 +k=8

P=9

If f(x) = x3 + 2x2 f'(1) + xf""(2) + f'(3). The value of
f'(10) is equal to .

Answer (218)
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Sol. f'(x) = 3x%2 + 4x f'(1) + f'(2)

23.

f(1)=3+4FQ)+f(2) ...()
fr(x) = 6x + 4 f/(1)
f'(2)=12+4 (1) .. (i)
f'(x)=6=>f"(3)=6

using (i) and (ii)

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

— 3f(1) +12 + 4 f(1) = -3

= 7f(1) =-15
-15 60 24
ff()=—|=|"(2)=12-—=—
=|f"(D —|= (2) - =3
:>f(x)=x3+2x2(—$)+x%+6
fr(x)=3x2 -0y 24
7 7
f’(10)=300—@+§
7 7
f(10) = 217.7142
f(10) = 217.7
210
Given A=|0 0 1|,B=[B;B; B3]
100
Which satisfying the conditions
2
2 0 3
A-B=|3|,AB,=| |,AB3=|2
0
1 1

and a = |B|, B = Diagonal sum of matrix B

Then the value of o + B2 equals to.

Answer (117)

2
Sol. B=|y; y» y3|/A=|0
1

X1 Xp X3

o O -
o = O

1 Zp Z3

Q

X1 X2 X3
= Byi=|y1|\Bo=|y2 |\B3=|y3
4] 23 Z3
2X1 +Yq 2
A‘B:L: Zl = 3 :2X1+y1:2
X1 1
Z1=
X1 =

= x1=1,y1=0,21=3

2%y + Yo 2
A- BZ = Zy =0
X 0

= 2X2+Yy2=2,22=0,%x2=0

Xx2=0

22=0

y2=2
2X3+y3 3
AB3— 23 =2
X3 1

2x3+y3=3,23=2,x3=1

x3=1
23=2
ys=1
1 0 1
= B=|0 2 1
30 2

0=|B|=4-6=-2
B=5
o3+ B3=-8+125
=117
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