[ MATHEMATICS |

SECTION - A 8 f s 3 9
. . . . . . . 3. If the sum Z -9C,=oc~ —| =B, then the
Multiple Choice Questions: This section contains 20 multiple e 2T 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(24 adj(24))) = 2%-30-57, then (o + B +7)isequal | Answer ()
to 9 9 9 F
3 9 1
sol. 320 =L 2.8 +3'3.5¢ =
(1) 25 @) 26 2 I P! '\
(3) 27 (4) 28 = S = -
A (3) 9 9 1 r-1 9 1 r
nswer 8 9
e el
sol. |3adj (24 adj(2A))| = 33| 2A(adj 24) |2 2.5 2 o \2
=3%(2%?|Al?|adj(24)]? 9& , 1Y &, (1Y
= 33.26.52(| (2A) |?)?2 :EZ C’*[EJ +3) C’(EJ
= 33.26.5% 24 = =
=33.26.52. (23)4 | A|4 9 1 8 1 9 1 0
== T+=1 43l 14=| 6| =
= 218.33.56 = 2.3 B.5Y 20 2 2 2
= a=18 g "
B=3 :2.3_+3 3__1
6 z2 ¥ 2P
'Y:
= a+B+y=27 _310 310 2 310 ;
3 AT
2. The sum of all rational numbers in (2+«/§) is
10
(1) 18117 (2) 18817 :4(§j _3
(3) 17280 (4) 1800 =
Answer (2 3 J
’ 43
8

sol. 5="°Cy(2)" +°C,2" (V3) +...+ °Cy (+3)

a=6,p=3=(a+pB)2=281
Sum of rational terms P ( B

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

=8¢, (2)° + %¢,2° (\/§)Z+ e Ay (\/5)4 + 20" term equals
i . (1) 6200 (2) 7200
" (2 (V3) +°ca(V3) (3) 7240 (4) 6240
=18,817 Answer (3)
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- 3
S=1+3+11+25+...+T, 25/ (1—x2)é
Sol. R S A _ =X .
T,=1+2+8+14+..+(T,-T, ;) 5 3
3
B n-1 1—x2 A
Tng1+T[4+(n—2)6] _ ( ) [3(1_)(2)_5}%
15
<14( "7 Jfon- (1-2)?
—(1-x
_ A T
=1+ (n—1)(3n-4) = (3 2)ee
=1+3n”-4n-3n+4 6. ArelationR={(x,y);x,y €A=1{-3,-2,-1,0,1, 2, 3} such
T,=3n?-7n+5 that x2 + 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

S,=XTh=3Xn>-7Xn+%5

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

5n
6 2 (1) 26 (2) 28
now n =20 (3) 24 (4) 23
:3><20><21><41_7X20X21+5X20=724O Answer(Z)
g a Sol. x*+2y<4
5.  Evaluate Jx3 1-x%dx A={-3,-2,-1,0,1,2,3}
y x*<4-2y
(1) I—;(l—xz) 2(3x2+2)+C Fory=—3
x2<4-(2(-3))
1 2
(2) g(1+x2)/3—\/1—x2+6 X <10
3
3) %(1—x2)4(3x2+2)+c Fory=-2
X <4-2(-2)
1 2
(4) 5(1—x2)é+\/1—x2+c x*<8
= xe{2,-1,01,2}
Answer (1) Bopge—1
Sol. IXS 1-x%dx X <4-(2(-1))
Put1-x2=t X*<6
—2x dx = 2tdt = Xe& {_21 _11 Or 11 2}

2 t°
—J'tz(l—tz)dt= == [
3 5

Fory=0

x*<4

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

x2<2
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Fory=2
x2<0
= xe{0}

Fory=3

= m=2

= r+m-=28

andx=y?+2is

72

(1) -

3)

Answer (4)

= xei{-1,0,1}

x2 < -2 = No value of x

Tota number of ordered pair in relation R is, r = 26

For it to be reflexive we have to add {(3, 3), (2, 2)}

7.  The radius of circle touching both parabolas y = x* + 2

72

() -

(4)

Sol.

The circle will have its centre at x =y line and since these
parabolas are symmetric about the line y = x. The slope
will be of tangents at closest points.

dy 1
= y’=x-2 = 2y—=1 = y=-=
dx 2
91
= Point will be (—,—j
4 2
Similarlyon x> =y —2
d 1
= 2x= a = = K==
dx 2

33%)

Circle’s diameter will be equal to shortest distance

S R R

3
Let 3x+2tanx =m, x €[-2m, Zn]—{ig, i;}

Then number of values of x satisfying the above
condition is

(1) 4
(2) 5
(3) 6
(4) 7

Answer (2)

Sol.

3x+2tanx=m
2tanx = T —3x

n—3x
tanx =

5 solution

¢ in[_?n, gj well get 1 solution as tanx is increasing in

53]
(%

] — 1 solution

NI::

— 1 solution

— 1solution 5

M|f‘:ul I\)|:|

N PR S e 4

1 solution

( j-)lsolutlon
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X = sinx cosx sinx+cosx+1
9. Let J.g(t)dt:x—J.tg(t)dt, x>0 and
0 0

10. If f(x)=|27 28 27 . Then, the
d 1 1 1
d—)}:—ytanx:z(x+1)secxg(x) satisfying the value of £'(x) + f(x) is
L A (1) -1
condition y(0) = 0. Then y| — | is
3 (2) 28
(1) & 2 i EY
3 3 4) 1
@) m (4) 2n Answer (1)
Answer (2) . .
. . . sinx cosx sinx+cosx+1
Sol. Differentiate both side w.r.t x sol. fx)=|27 28 27
g(x) =1 - xg(x) 1 1 1

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

Q(X):L f(x) = sinx — sinx — cosx — 1
1+x N
flx) =—cosx—1
Also ﬂ—ytanx:z(x+1)secxg(x) )
dx f(x) =sinx
IF = e~‘[tanxdn. f’(X) — Cosx

fix) + £'(x) = —cosx — 1 + cosx

=-1

ILF = e—(—lncosx)
|.F = cosx 5
11. Leta, aretheroots of the equation x +\/§X—16=0

1
ycosx ZIZ(X+1)59CXmCOSXdX and v, § are the roots of the equation x?> + 3x—1 = 0. If
Qr=a"+B"VneNandP,=y"+3" ¥V n € N then the

ycosx:IZdX value of Q5 +3Qy, N [st —PBJ ”
ycosx = 2x + ¢ 1] 2Qy3 Paa
¥(0)=0 (1) 5 (2) 6
=c=0 (3) 7 (4) 8
from (i) Answer (1)
ST Sol. X' +3x-1=0=3 ) =x'-1=-3
Put x=2 = Pr=y 43"

1 2 Py — Pys = (y*° — %) + (67— %)
V'E:? =yB(y?-1) +83(8%-1)

4n =72(=3y) + 6%(-39)
] =3[y + 5]
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I |
I |
I |
I |
I |
I |
I |
I |
I |
| e =t e |
I = st‘Pzaz(_3) 13. let G=i+j+k and b=2i—j+k. Let Cis a unit I
: P4 vector such that Gx¢=bxc. If c=Ai+pj and d is :
: Similarly . a vector perpendicular to ¢ and d, then ‘Xf+ud‘2 :
2 _ — _ n n
" X +~/§X-15-0\,B Q,=o +p is equal to |
I |
I = Qs +3Qy = (0 +30%*) + (% +3p*) 1y & I
| 25 |
I =a®(0? +30) + p2(% +3p) l
l 2 o @ = '
: o s +\30y, _16(a® +p%) 3 41 :
: 2iCs 2 + B2 (3) = :
| 3 By =B 1
I - Qs +/30y, L Ps 23)=8+(—3)=5 @y 22 "
I 2Qy3 P 25 I
: 12. If y:max{x,x, x—2}, then the area under the | Answer(2) :
1 curve from x = -2 to x = 4 is (in sq. units) Sol. Gxc=bxc |
: (1) 15 (2) 20 - :
. -0
I 3) 12 @) 8 = (d-b)xe |
| - I
I Answer (1) = ¢|l(a-b)=(-7+2]) I
1 Sol. max{x L X, x—2|} !
: = E—_—i+£—kf+pj :
I \ AY \/E \/g |
I \ !
I :kzi,uzi 1
I 5 5 1
1 > X - |
1 | c-d=0 1
| I
: x=-2 X=4 ‘XE + ME!\Z =2 |E‘2 + ZML(O)+ uz ’(ﬂz :
I |
I |
I I : 2 1 3 I
' -1 1A Z ) (Z P E) |
= = j+ k
: X 1 2 \/g \/g \/g :
= =
| 5 s |
1 x=-2 x=4 I
I |
L[4 1 9 [1a
I Area = Z[(1+4)x3]+=[1+4]x3 ld]=\[z+=+= == 1
I 2 2 5 5 5 5 |
| 15 15 . !
1 =—"+===15sq. unit [ljx(1)+0+[fj-(EJ:i+§:(ﬂj 1
1 2 2 5 5 5 25 25 25 1
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
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I |
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14. Let a line passing through (4, 1, 3) intersects the line 15. Let a1, a2, as....be the terms of an increasing G.P. such

-1 y-2 z-3 111
/1;X3 :_y4 :—ZS at(a,B,y)andb:x—-1=y= that as-as =729 and a3+05:T,then 24(a1+ a2 +as)
63 21 -21 is equal to
—z+4at(a b c)then|a B vy |isequalto (1) 139 (2) 129
& B @ (3) 125 (4) 119
(1) 102 (2) 204 Answer (2)
111
(3) 63 (4) 21 Sol. let a3 +ag=—-
Answer (2) %

and as-as =729

= (ar?)-(ar*) = (27)?
(b+1,b,_b+4) 20'3227,ai>0
as =27

Sol.

(3a+1,4a+2,5a+3) 27

=a3=—;05=27r
r

27 111 37x3
7 e

3a+1-4 4a+2-1 5a+3-3 A
b+1-4 b-1 ~b+4-3 :>r+1=¥:>r:>%,6:>r=6
30-3 4a+1 -5a r
= =B 5 27 27 27
b-3 b-1 b-1 24(ay +ay +03) =24 —+—+—
216 36 6
= 4a+1=-50=>a=—
° =24 1+§+2
8 4 2
9 3 9
= = = s
b-3 b- b-3 b-1 16.
9 17.
2 13 22N f6 14 72 e
= hio,By)=|z = —|=| == — 20.
1(BY)(379)(999J
SECTION - B
L (a, b, c):(E,g,Ej Numerical Value Type Questions: This section contains 5
7 7 7

Numerical based questions. The answer to each question
=21 should be rounded-off to the nearest integer.

21,

9 22.

13 23.

7 24,

25.
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