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PART : MATHEMATICS

k.
=x<0
{2 and h(x) = f(|x]) + |[f(x)] then Ih{x]dx is equal to (where 0 <k £ 2)
= 0

k 2k
(1) k (2) > (3) g (4)0
(4)
f(IXH—{ x-2 —-2<x<0
X—2 O=x=2

2 -2
And ij_{{x_g) -

(x-2)+(2)=—x -2=x<0
So h{x) =

XxX—-2-x+2=0 D=x=<=

k k
Hence Imx}dx = J[}dx =0
0 0

Let ABC be a triangle . If P1, P2, P3, P4, Ps are five points on side AB, Ps, P7, ........ P11, are 6 points on
side BC and P12, P1s,....... P1s, are 7 points on side AC then find the number of triangles formed by
these 18 points taking as vertices .

751

18x17 x16 —{:‘1[]

Number of triangles = "®Cz — (°C3+ 5C3 + 'C3) = +20+35)= 816 — 65 = 751

Let y(x) be a curve given by differential equation % —y =1+ 4sinx. If y(0) = 1 then value of y(x/2) is
X

equal to

(1)-3+4e™ (2)3 -4 (3)3+4 g2 (4) 3 + 4e™2

(1)

dy  _ i . . : .

e y =1+ 4 sinx linear differential equation

ILF. == g
So solution of linear differential equation is

ye * :Ie *(1+ 4sinx)dx

ye * - —e “+4Ie * sinx dx

x

*__g*+42_[_sinx—cosx|+c

ye

y =—1—2(sinx + cosx) + c e”
Now y0)=1=1=120+1)+tc=2=—-2+Cc =c=4 =y=—1-2(sinx + cosx) + 4e*

i = ¢
= y[§}=—1—2{1+[}]+4e’-‘ =y
kS

Let there are 3 bags A, B and C. Bag A contains 5 black balls and 7 red balls, bag B contains 5 red and
7 black balls and bag C contains 7 red and 7 black balls. A balls is drawn and found to be black, then
the probability that it is drawn from bag A, is

7 2 9]
(175 @ @) @)

(3)

E]=—3+4e5
2,

.

£ | =



Sol.  prob. that ball drawn from bag is black
A w 1. A, F
= —H—t—H—t—H—

3 12 3 12 3 14

Prob. that black ball drawn from bag A is

-
B
» 3 A2
1 &5.41 F .94 °F
—H— = M+ — X —
3 12 3 12 3 14
=9
5+7+6
wD.
18
1 1313
5. The number of rational terms in the expansion of {25 +35]
Ans. (2)
15r ¢
Sﬂ'l. Tr+1 = 15Cr2 ] x33
for rational numbers 151 & %
should be integers
so  r=0,5,10,15for 2=
& r=0,3,86,9, 12, 15f0r%
common values 0, 15
So only 2 terms are rational
6. 2 and 6 are roots of the equation ax? + bx + 1 = 0 then the quadratic equation whose roots are
1 ; S
and is
a+3b a+6b
(1) 1081x2 + 840x—144 = 0 (2) 1081x2 + 840x+144 = 0
(3) 1081xZ — 840x+144 = 0 (4) 1081x? — 840x—144 =0
Ans. (2)
Sol. Sum of roots B =2+6=8 =b=-8a
a
1 1 2
Product of roots — =12 = a=— b=—
a 12 3
1 12
Hence new roots = =
a+3 1 _, -23
12
and 1Sb= 11 =—%
a |
12

so other quadratic equation is
s (12 12} 144
X5+ —+— X+ =
23 47 23x47

= 1081 x2+ 840x + 144 =0




1—cos2x
}(2 x=0

1. Let f(x)= x=0

‘J‘I—msx] ¥ =0

If f(x) is continuous at x = 0 then value of 4|a? + | is

(1) 48 (2) 36 (3) 28 (4) 16
Ans. (1)
Sol. f(x)is continuous atx =0
= f(0)= fim f(x)= lim f(x) = T s SO
x =0 x—0 x—0 xE x—0 b4
X
2sin® x V2 ES'”E B
= o= lim >— =lim———== a=2=—=
T x—0 X \.’E
= =2 & Bp=2v2 So  4|a?+p2|=4|4+8|=48
8. One points of intersection of curvesy = 1+ 3x —2x2and y = J is (% 2} and area of region bounded by
X

both curves is ?}(r-ﬁ +m)—m’«'n(‘1 + JE) then value of (£ + m + n)is
Ans. (30)
Sol. Solvingcurvesy = 1+ 3x—2x%and y = .
X
23 -3 —x+1=0
(2x—1) (x*x-1)=0
1 _1xV5

X=—, =
2 2

/
/

".
Area = T [1+3x 2x2 —-*J X
A
a

J5 1
[ 3x?  2x° 2
= +T———I.FIK
Mgz
= I= ; 1
J541 3 j [«.5+1] 1 8§ 1
= J5+1 /541 —4 L
EB[F*FHE 278 12 2]



Ans.

Sol.

10.

Ans.

Sol.

1T

24

1
24
3
24

125 + 1)+ o[y5 +1f 25 + 1 —12—9+21_ ml

1445 +15|- nly5 + 1)

Mow, =14 m=15n=1
then/{+m+n=230

'\1'5 +1 KZI

2

4

12(V5 + 1)+ l6 + 25 )~ 216v5 + 1+ 35 W5 +1))-19]- inly5 +1)

If « and B are sum and product of non-zero solution of the equation ot | z |= 0 where z is a complex
number then value of 4(a? + B?) is equal to

(1) 2
(3)

Z2+|z|=0

z?+|Z|=0.

(2)6 (3)4

(1)

e

By (1) and (2) as | z|H Z|

5 7% =72

= Z=Z Oof Z=-2Z

= I{z)=0

or R(z)=0

Case-l Let I(z)=0 = z=x,xeR-{0}

By (1) x*+ |x| =0 = x = 0 only rejected
Case-ll LetR(z)=0=2z=ly, yeR-{0}

By (1)-y*+|y|=0
= Iyl
y=4%1, as y 20
Hence z==#%i
= sumaoa=+i—i=0

And product B=(i)+ (H) =1
= 4 a2 +pH)=4

If domain of the function f(x) = sin'1[

(97)

2
1{3}{—22_::1 & 3x 8x+5}

3x—22) [3x%2+8x+5
+fin| ——=
2x—-19 x? —-3x-10

0

T 2x-19 7 x2-3x-10
3x-22 g3x-22 . (x—113x—5j}ﬂ
2% —19 2% —19 [x—5)x+2)
5x—412[} i X <0 and (X_‘IKE)(_E}}D
2% -19 2% - 19 (x—5)x+2)

o— + +
I i & —— &
3

xE[S,ﬂ—‘

.7’ 5

Hence 3a + 106 =15+ 82 =97

(4)8

] is (o, B] then value of (3a + 10[) is



1 1
11.  The value of lim (5”‘)?‘“*2"]? is
5%z —(1+2x)2

A
(1) 2{ 93 ] (2) = (3) )
L 973,

{n]
Lad
;,.;|_.|P--'-'

Ans. (3)
1 1

{5+x}'1 —{1+2x]'31, 9393
GexR-(1+2¢8 g7 _g2
iim (5 + x)— (1+2x]] _{5_+ ME +[1+2x]%

x >4{(5,};,{]'33+{5+x}%(1+2x]%+{1+2x]§} (5+x)—(1+2x)

Sol. lim
® i

0
=— form
0

= lim

i
X34 {{54—1()% +(5+x)%{1+21]% +{1+2x}§}(4—x)

‘_1' Y
2{93
B 3+3 6 2 |
2 11 2 2 2 g
93 +9395 +93 393 Q3
. —  |x]z2 : : :
12. If the function f(x) = | x| differentiable on R then 48(a+b) is equal to
ax* +2b | x|<2
(1) 19 (2) 16 (3)15 (4) 20
Ans. (3)
Sol.  Clearly f(x) must be continuous on R
= f(2) =Lirr21f(x) & f(—2)= Lirr!?f[x}
:>i—4a+2b & l—4a+213
2 2
=8a+4b=1....(1)
Also differentiable so Lf'(2) = Rf'(2) & Lf'(—2) = Rf'(-2)
= 4a= el & i) =-4a
4 4
So  a-— &  b=38
16
e
Hence 48(atb) =48] ——+— | =-3+18=15
16 8

A



13. Let ., f € R. If the mean and the variance of 6 observation, -3, 4, 7, 8. o,  be 2 and 23 respectively,
then mean deviation about the mean of the 6 observation is

11 16 13 »
1) — 2y 22 5 13 ) 14
(1) 2 OR: @2
Ans. (3)
Sol. Mean=2= _3*4*?+E{—5}+u+[’1
12=2+a+f
a+p=10 (1)

again variance
2 2
9+16+494+36+a” +f _(2}2

23 =
6
162 = o + B2+ 110
a? + p2=52

=6, p=4 or a=4, p=6
Now mean deviation about mean.
_|—3—2|v[4—2|+|?—2|+|—E—2|+|6—2[+|4—2[

6
28 19
6 3
14. A square is inscribed in the circle x* + y* — 10x -6y + 30 = 0 such that one side of the square is parallel

toy =x+ 3. If (x;, yi) are the vertices of the square then Z{_xf + yj‘?)is equal to
(1) 148 (2) 156 (3) 152 (4) 160
Ans. (3)
Sol. diagonal of square makes 45° angle with side
Let slope of diagonal = m

Thertarasys: (21

1T+m

S0 m = not defined andm =0
S0 diagonals x = 5 and y = 3 are passing through centre
Now  solving diagonals with circle we get vertices of square
x=5 and x*+y?—-10x-6y+30=0
y'—By+5=0,y=1,5
two vertices (5, 1) & (5, 5)
and with y = 3 and
x2+y?—10x—-6y+30=0
x2—10x+21=0
xX=3,7
= 25 + 1+25+25+9+9+49+9 = 152

15. Let f(x) = x° + 2e** wx<R. Consider a function (gof) (x) = x, ¥ x<R then the value of 8 g' (2) is
(1) 2 (2) 4 (3) 8 (4) 16

Ans. (1)

Sol. g (f{x)) =x
= g(f(x).f(x)=1

)

f(x)
Now to find g'(2) letatx = a, f(x) = 2
= at+ 2edt =3

= a=0



= f(0) = 2

.1
Hence g' (f{0)) = ——
g’ (f(0)) (0)
= g@=— = =2
5x* +—e’“'41 0+=
N Z A{x=0) £
2x% —3x+9
16. Let f(x) = TR xR, if maximum and minimum value of f(x) is m and n respectively then m+n
2% +3x+4
is equal to
60 122 120 5
1) — 2) — 3) — 4) —
(}23 (}23 (‘.123 {}23
Ans. (2)
2 it
Sol. - 2x° —-3x+9
2x%% +3x +4

XH2y—2) + x (3y+3)+4y—-9=0
asxesRsoDz=0

(3y+3)*—4(2y-2) (4y —9) 20
9y?+ 18y +9—8(y— 1) (dy—9) = 0
9y2 + 18y + 9 — 8(dy2— 13y + 9) 2 0
+23y? 122y +63 <0
asm<y<n

by comparing y>—(m +n)y + mn <0

Som+n= E
23
x 2
17. ] X dx=
2 1+sinx.cosx
T 2 T 2 T 3 T 3
(1) - f:nJ: (2) + fn\{: (3) + FnJ: (4) +imf=
6v3 3 6v3 3 8J3 2 &2 2
Ans. (2)
Sol. divide by cos*x in numerator & denominator

tan® xsec? xdx

e H

(tan x + 1+ tanx) {1+ tan? x

put t = tanx
dt = sec?xdx



3l

1
i

Now

put

+l+'1 I +1) 12 +1)

dt 1 t% -1

it 22 +t+1]

21:24:![ =1} t+1 f=
EG

Z 1) (B (2 4t49)

dt



18. 2, p, qare in G.P. {where p # q) and in an A.P., 2 is third term, p is 7" term and q is 8" term, then
B64(p? + ¢?)
(1) 17 (2) 18 (3)19 (4) 20

Ans. (1)

Sol. Letp=2randq=2r?
Now Let AP bea,a+d,a+2d, ..........

So a+2d=2 (1)
a+6d=2r (2)
a+7d=2r? (3)

Now  from (1) & (2)
4d =2 (r-1)
2d=r—-1 (4)

and from (2) & (3)
d=2r(r-1) (5)

from (5) & (4)
2(20) (r-1)=r-1
(t—1) (4r=1)=0

r=11r=1

4
‘T

sor=—asr#1
4

50 |::r:-1 & q:1=l = 64 l+i1 =17
2 8 4 64 )



