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MATHEMATICS

SECTION - A r+3 3 9
. . . ) ) ) ) 3. If the sum Z C, =o-|=| —B, then the
Multiple Choice Questions: This section contains 20 multiple — 2
choice questlc?ns. Each quest'lon has 4 choices (1), (2), (3) and value of (o + B)2 is equal to
(4), out of which ONLY ONE is correct.
(1) 9 (2) 81
Choose the correct answer :
(3) 27 (4) 36

1. Let A be 3 x 3 matrix such that det(A) = 5. If
det(3 adj(2A4 adj(2A4))) = 2%-3%-57, then (o + B +7) isequal | Answer (2)

to 9 9 9 r
r+3 9 r 9 8 9 1
(1) 25 (2) 26 sol. Z( p j =27 Ca+.3°C, >
(3) 27 (4) 28 2 T i
9 r-1 9 r
Answer (3) —QZSC (1j +329C (1j
-7 r-1{ 5 rl 5
Sol. |3adj (2A adj(2A))| = 33| 2A(adj 24)|? 2.5 2 =1 2

=3%(2%?|A|?|adj(24) |2

3,96.52 22 —gisc lr+3i9c lr
=33.255%(](24)|%) =5 r-1l 5 rl5

=0 =1
=33.26.52 244 ' '
=33.26.52. (23)4.| A|4 9 1 8 1 9 1 0
=21+ | +3]|1+2| -%¢,| =
=18.33.56 = .3 B.g¥ 2 2 2 2
= a=18 . .
B=3 =2.3_+3 3__1
2 2% 2°
Y=6
= a+B+y=27 Wh 310 10
Pey 230030 5,3 3
. . 8 . 2 2° 20
2.  The sum of all rational numbers in (2+\/§) 5
10
(1) 18117 (2) 18817 _ (ij _3
(3) 17280 (4) 1800 2
Answer (2 d
(2) :6[3 3

sol. 5="°Cy(2)" + %, 2" (V3)+...+ 8cg(\/§)8

] a=6p=3=(a+p)?=81
Sum of rational terms

4. letS,=1+3+11+ 25+ 45+ ... Then sum upto

=% (2)" +°¢,2° (V3 )2 +%¢,(2)'(v3 )4 + 20" term equals
2 8 (1) 6200 (2) 7200
" (2 (V3) + e (V3) (3) 7240 (4) 6240
=18,817 Answer (3)
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S=1+3+11+25+....+T,
Sol. S=1+3+11+...T,_, +T,
T,=1+2+8+14+...+(T,-T,;)

T :1+nT_1[4+(n—2)6]

_1+( > j[6n 8]

=1+(n-1)(3n-4)
=1+3n2-4n-3n+4
Th=3n2-7n+5

S, =>Tn=3Yn*-7>n+%5

_3n(n+1)2n+1) 7n(n+2)

+5n
6 2
now n = 20
_3x20x21x41 7x20x21 . o .0
6
5.  Evaluate _[Xa 1-x%dx
_1 3
(1) —(1-"2)4(3’(2*2)”
15
1 2
2) 5(1+X2)A_\/1_X2+C
3
0 S o7 2o
2
(4) %(1_X2)A+\/;+C
Answer (1)
Sol. Jx3\/ﬁdx
Put1-x=t
—2x dx = 2tdt
3 .5
—Itz(l_tz)dt: — t_—t— +C
3 5
5 .3
t t
———_—4C
5 3
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-2 _(1‘X2)%

+C

(3x2+2)+C

6. ArelationR={(x,y);x,y €A={-3,-2,-1,0,1, 2,3}such
that x> + 2y < 4}. If the number of ordered pairs in
relation R be r and number of ordered pairs required to
add in R so that it becomes reflexive relations is m, then
r+mis equal to

(1) 26 (2) 28
(3) 24 (4) 23
Answer (2)

Sol. x2+2y<4
A={3,-2,-1,0,1,2,3}
xX2<4-2y
Fory=-3
x*<4-(2(-3))
x> <10
= x*e{-3,-2,-1,0,1,2,3}

Fory=-2
X <4-2(-2)
x*<8

= xe{2,-1,0,1,2}

Fory=-1

X2 <4-(2(-1))

x*<6

= xe{2,-1,0,1,2}
Fory=0

x*<4

= xe{2,-1,0,1,2}
Fory=1
x2<2
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= xe{-1,0,1} Circle’s diameter will be equal to shortest distance
Fory=2

9 1Y f

4 2
= x e {0}

F = 1|7 7 72
ory=3 N ,:_\ﬁ:fzi
x> < -2 = No value of x 2\2 8 4

Tota number of ordered pair in relation R is, r = 26 7 3rm
8. Let 3x+2tanx=m, xe[-2m, 2n|-+=, +—

For it to be reflexive we have to add {(3, 3), (2, 2)} 2 2
= m=2 Then number of values of x satisfying the above
= r+m=28 condition is
7.  The radius of circle touching both parabolas y = x* + 2 1) 4
andx=y*+2is
2) 5
w 22 @ 12 -
2 6 (3) 6
o 12 w 72 w7
8 4 Answer (2)
Answer (4)

Sol. 3x+2tanx=m
Sol.

2tanx = —3x

T—3X
tanx =

5 solution

N . - L
’ |n(7, EJ well get 1 solution as tanx is increasing in

The circle will have its centre at x = y line and since these T
parabolas are symmetric about the line y = x. The slope 7' E
will be of tangents at closest points.
d S3rz
= y’=x-2 = 2y—y: = y== ( 5 '3 — 1 solution
dx
91 —_7'c kid — 1 solution
= Point willbe | —,— 27’2
4’2
T 37
Similarly on x> =y -2 = PY — 1solution 5
dy 1 3
2x=—=1 = XxX== ddd , 27 | — 1 solution
dx 2 2
1'2 (—Zn, ]—)150|ut|on
2 4
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x ® x ® sinx cosx sinx+cosx+1
9. Let .[g ! dt:x‘jtg t)dt, x>0 and 10. If f(x)=|27 28 27 . Then, the
dy ° ° 1 1 1
a—ytanx:Z(XJrl)secxg(x) satisfying the value of f'(x) + f(x) is
. m) . (1) 1
condition y(0) = 0. Then y| — | is
3 (2) 28
w = 2 B 27
3 3 4) 1
(€Y (4) 2n Answer (1)
Answer (2)

Sol. Differentiate both side w.r.t x

g(x) =1 —xg(x)
gx) 1+x)=1

sinx cosx sinx+cosx+1
Sol. f(x)=| 27 28 27
1 1 1

f(x) = sinx(1) — cosx(0) + (sinx + cosx + 1)(-1)

1
Q(X)Zm f(x) = sinx — sinx — cosx — 1
dy flx)=—cosx—-1
Also £ —ytanx =2(x+1)secxg(x) .
dx £ (x) =sinx
L —jtanxdn. f'(x) — cosx
F=e
(cincoss) f(x) + f'(x) =—cosx = 1 + cosx
I.F=e
=1
I.F = cosx

yCoSX = IZ(X + 1)secx;cosxdx
(1+x)

11. Leta, P are the roots of the equation x>+ \/§x -16=0

and y,  are the roots of the equation x>+ 3x—1=0. If
Qn=0"+pB"VneNandP,=y"+8" V n e N then the

cosx = | 2dx -
’ '[ value of Qs ; \/5024 + {PZSP PB] is
YCOSX = 2X + C () Q3 24
y(0)=0 (1) 5 (2) 6
=c=0 (3) 7 (4) 8
from (i) Answer (1)
ycosx = dx sol. x2+3x—1=0::g =x —1=-3x
PUtX:g = P"=Y"+8"

5 Pas— P23 = (y25 —y3) + (625 — §23)
T
y.E:? =Y23(Y2—1)+623(62—1)
an =73(=3y) + 8%}(=39)

y= ? - —3[Y24 + 5%
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Py

Similarly

x2+J§x—16=o:j§ Q=a"+p
= QZS + \/5024 = ((X.ZS + \/§Q24) +
= a® (o’ +V30) + B (% + /3p)

= a?3(16) + 16p23

- Qs + \/§024
2-Qy3

(B25+\/§B24)

_ 16(a2 + %) _
202 +p2)

+4/3 Py — P,
N Qs +3Qy +( 25 — P3)
2Qy3 Py

=8+(-3)=

12. If y=max{|x|,x|x-2|}, then the area under the

curve from x =—=2 to x = 4 is (in sq. units)

(1) 15 (2) 20
(3) 12 (4) 8
Answer (1)
Sol. max{ - }

x=4

1 1
Area= =[(1+4)x3|+=[1+4]x3
rea 2[( +4)x ]+2[ +4]x

15 15
=—+—=15sq. unit
2 2
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13. Llet G=i+j+k and b=2i—j+k Let Cis a unit
vector such that Gx¢=bx¢. If c=Ai+pj and d is

. . — - -2
a vector perpendicular to ¢ and a, then |xc+pd|

is equal to
W
@ 2
G o
@ >
Answer (2)

Sol. axc=bxc

. = 2_[ ~
= (=—F=+—F—==AMi+1y
5 5 3
:>7\,—_—1,|J.:i
5 5
c«d=0
|kc+ud| =22[¢f +2au(0) +p |d|
i j k
- =) -1). (3 )~
d=|1 1 1=i|l—=|+|—=1|j+| —= |k
o g EE
— = 0
J5

4 1 9 14

—t+ === f—

5 5 5 5
1 x(1)+0+ 4 (185,56 (8
5 5 5) 25 25 25
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14. Let a line passing through (4, 1, 3) intersects the line
x-1 y-2 z-3

I P at(o, B,y)andl:x—1=y=
63 21 -21
—z+4at(a,b,c)ythen e B vy |isequalto
a b c
(1) 102 (2) 204
(3) 63 (4) 21
Answer (2)

(b+1,b,—b+4)
Sol.

(3a+1,4a+2,5a+3)

30+1-4 4a+2-1 5a+3-3

b+1-4  b-1 —b+4-3
3a—3_4a+1_—50

b-3 b-1 b-1

= 4a+1——501:>a—_

o5 (i) S

- =
b-3 -1 b 3 b 1
:bzg
2 14 22 6 14 22
:>/a 2y 2 el R A R
(e By)= (37 9) (99 9)
16 9 19
Ia/b; = — - _
2 (a,b,c) (7 7 7)
63 21 -21
= |8 1 21,y
9 9 9
1 9 19
7 7 7
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15. Let a1, a2, as....be the terms of an increasing G.P. such

111
thatas-as=729and a3 +ag = then 24(a1 + a2 + a3)

is equal to

(1) 139 (2) 129

(3) 125 (4) 119
Answer (2)

111
Sol. Let a3 +ag=—-

and gs-as =729
= (ar?)-(ar®) = (27)?
=ar’=27,0i>0

as =27
27
=a3=—;a5 =27r
r
27r+2_7:1_11:37><3
r 4 4
1 37 1
>r+—=—=r—=>—,6=>r=6
r 6
27 27 27
24(a, +a, +a5 )=24| —+—+—
(o +0; +a5) [216 36 6}
8 4 2
=3+18+108=129
16.
17.
18.
19.
20.

SECTION - B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.
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