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PART : MATHEMATIC

1. Let f(x) be a quadratic polynomial such that f{(—2) + f(3) = 0. If one root of f(x) = 0 is —1, then the sum of
roots of f(x) =0 is

11 11 14 17
(1) - (2) - (3) — 4) -
Ans. (1)
Sol. Letf(x)=ax?+bx+c=a(x+1)(x—a)

f-2)=a(-1)(-2-w)=a(2+aq)




f(3)=a(d)(3-0)=4a(3-aq)
f(-2)#1(3)=0 = a(@+a+12-40)=0

—=a+0,-3a+14=0 = a= %
roots are = — 1, =
3
sum of roots =—1 + E = ﬂ
3 3
2. If n, A.M. are inserted between a and 100 such that the ratio of first mean and last mean equal to %and

a + n = 33 then value of n is
(1) 20 (2) 21 (3)22 (4) 23
Ans. (4)

Sol. If d is common difference then 100 =a + (n +1)d

_, an+100 _ 1

~ 100n+a 7

= T7an +700=100n + a
=7(33-n)n+700=100n+33 —n
= 7n?—-132n - 667 =0

=n=23
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X2 VE
3. If e and ¢ are respectively the eccentricity and length of latus rectum of hyperbola = _b_z =1 such that
a

e?= 1—; /. 1f &' & " are the eccentricity and latus rectum of the conjugate hyperbola and (e')? = 1751r'theh

the value of 77a + 44b is

(1) 130 (2) 140 (3) 145 (4) 155
Ans. (1)
11 pe Ligeops
Sol.  e7 = — [T ——
1 = T 11 a
2
- g2 . p2 L%
7
= 7aZ+7b2=11ab2 ... (1)
, I a® 11 2a’
(e)yf=—=1+ = ——
Y 8 b
S a@+bi=ak
4
=d4aZ+4b2=11a% ... (2)
equation (1) and (2)
b
4 a



b® _ 11b* 49 11 7
1+== = ——= 1+— =—x—xb
a2 T a 16 7 4
85
= b-——44b =65
V¥t
Py
1+a—,=1+ﬁ=ﬂx—4xa
b S 4 7
—65=7T7a
77a+44b =130
,5 1 411
4. The term independent of x in (1 —x? — 3x%) [7 x> ——2J is
\2 5x
33 33 33 33
1) = D)= 3) == 4) ==
()45 ()90 {)200 ()180
Ans. (3)
o NI \F
Sol.  (1-x2—3x) ( =c,|§x3| [——12|
\2 ) | 5x°)
s py 11-r T \
(1—x2—3x%) HC;‘EW ‘_1 ‘ (X)33 5r |
L \2_; \ 5; J
33-5r=0
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33-5r=-2
r=7
33-5r+-3

- i 5 34 -1 7
term independent of xis = - ''C,| = | (_\

w2g\ 5}

11x10x9x8 5% 1
= —_——x—x

24 16 5
-3
200
— =
5. If a curve y = f(x) satisfies the differential equation 2y2e‘fadx+(y2 —4xe”’ y)dy = 0, then the equation of
curve is
< = E <y
(1) 2% == +¢ (2 e =—+c (3) 2e¥ =—+c @) 2e¥ == +c
u Y o/ Y
Ans. (4)
3 =
Sol.  2y%eYdx+(y? —4xe” y)dy =0
—
= (2y2dx — 4xydy) eV +y2 dy=0
[ yPdx—2xydy| 1
— 2e¥ YUK A XYY, = —==dy
v ¥
=
> 2e¥2d(i.]= ——dy
J \yd j 2
x
vl
= 2o’ ==ty
y
6. The slope of tangent at a point (x,y) to the curve y = f(x) is equal to 2tanx(cosx —y), if the curve passes
ni2
through point (z/4 ,0) then the value of J-f(x)dx is
o
Mz2- -~ (2)2+ % (3)4— — (4)4 + ¢
V2 V2 V2 V2



Ans. (1)

Sol. Slop of tangent = % = 2tanx(cosx — y)
X

= EZ+21&mx.§,-' =2sinx
dx

|LF. = gldtanxx _ .2insecx _ e‘ﬂsec:x = secix
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Educatng b befhe: e

solution of equation

y.sec?x = j5302x.2dnxdx+c

= ysecix =2 j-sec xtanxdx+C
= ysec?x = 2secx + C
f T A
- curve passes through |=.0|
4 )

0 =2secn/4 + C
c=-22
= curve ysec2x = 2secx a2

= ¥y = 2C08X — 242 cos?x = 2cosx —2 (1 + cosZx)

/2 =i2 . nl2
fx)dx = [(2cosx—2 -2 cos2x)d =[2‘ -2 —5'“2"]
I (x)dx .L[( COSX cos 2x)dx sinx X 75—

0 a

T

{ i ]
= [2(1)—¥2_--0|-(0-0-0)=2- =
e Y 77

p
7. The value of lim 6 tan | glan‘wz—] is
e \r=1 re+3r+3
Ans. (3)
Y . 3
Sol. %tanA(z;J - Etanql fr+2) r+ﬂJ
=1 \r243r+3) = 1=(r=1)r+2)
= %[_tan‘1(r+2]—lan_1{r+1)}
r=1
= (tan'(3) —tan-'(2)) + (tan'(4) —tan(3)) + - - - — - — + (tarr‘(n + 2)—tan“(n+1J_}
3\
=tan-'(n + 2) — tan-'(2) = tan-' (inl?}_—z
\1+2(n+2)
b AY
=tan- | 0|
\2n+5)
lim Slan‘(tan_1 i \ =lim 26 o gV
n—sa \ 2n+5) no= 2n+5 2
8. Equation of plane passing through point (2, —1, 0) and perpendicular to planes 2x — 3y + z = 0 and
2x—y—3z=0is.
(1)5x+4y+22+6=0 (2)5x+4y+2z2-6=0
(3)5x—4y+2z2-6=0 (4)5x+4y—-2z-6=0
Ans. (2)
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Sol. Normal of required plane

LISTCEk
= 2448 1
I e

= 1(10)—] (-B-2)+ k (-2 +8)
=10i +8] +4k
equation of plane

10(x—2)+8(y+1)+4(z-0)=0
S5x+4y+2z2—-6=0

9. Ifcotae =1, a € (m, 3—; ) and secp = _?5 . pe {1—211] then the value tan(w + ) and a + j lies in quadrant
1 t il t
(1) ? , I** quadrant (2) 7 , I** quadrant
1 1
(3) = 1Vt quadrant 4) = IV quadrant
Ans. (3)
Sol. cote = 1= tana =1

secp = =l = tanp = o
3 3

tano + tanp

Now tan (e + B) = ———————
(@*B) 1-tana.tanp

182

= ——

1—1x[;4] .
3

3n
also n<a< —

=

Since tan (« + i) is negative so o + [ lies in IV quadrant
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10. Let f(x) be a continuous function such that f(m/4) = 2 , F(n/2) = 0, F(n/2) = 1 and g(x) =

s

('(t)sec t + sec t.tant.f(t)) dt, then the value of lim g(x) is

o

.
X

2
Ans. (03.00)

Sol.  g(x)= [d(f(t).sect) = (f(t.sect)?



= faledt
\ 4

= o S

COsSX

3\
|
\
I

. sec % —f(x). secx

s Ay
lim g = lim |2 4% J=27 i B0 U
bl \ X 0

I cos 7~ COSX
X—)’T x—y? X—T
2ol
=2- im &) -5, 12/
’Hn_g —sinx sin%
=2+1=3
1. Wertex of parabola is (2,—1), and equation of its directrix is 4x — 3y = 21 then length of latus rectum of
parabola is
(12 (2)8 (3)3 (4)4
Ans. (2)

Sol. Distance between directrix and vertex is a = 8+:j; &t =2

Now length of latus rectum =4a=8

12. If z = x + iy is a complex number satisfiesz = izZ +z—i then sum of square of all values of z satisfies
given equation is
(1)1 (2)2 (3)3 (4)4

Ans. (1)

Sol. Zz-izf+z-i

X — iy = i(x + iy)2 + (x +iy — i)

X—iy =i(x2—y2+2xyi)+ x + iy —i

compare real and imaginary part
x=-2xy+x=x=0ory=0
—y=x—yl+y—1=x2—y2+2y—-1=0
whenx=0=y?-2y+1=0=(y-1)?2=0=y=1
wheny=0=x2-1=0=x=%1

Hence complex numberz =i, 1, — 1

sum of square is= ()2 + (12 +(-1)2=1
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sin(3x? + x—4)— x* +1

13. If Tim, 3 = -2, then the value of b —a is
x1 - 2" —Tx+ax+b

Ans. (08.00)

Sol. For finite non-zero limit it should be % form

So, by denominator2 - 7+a+b=0
—a+b=5
Now
limsin(3x2+x—4)—x2+1 _
x>1  2x3 —Tx+ax+b
by L-H rule
”mcos(sz+x—4)><(6x+1‘_}—2x=
x> Bx*—7+a

1x(7)=2
=
5=-2(a-1)

—

=%

5
=>—=+1=a
2



14. The area bounded by x-axisandy =3 — [x + 1| — |x — ‘-; | is

27 27 29 25
(D5 i e ) =

Ans. (2)

Sol. y=3—|x+1|—|x—%|

1Bx+x+1+x-—=  x<—1

1
[ 2
y={3—x—1—x—?12 —1:)::—;
3—)4—1—)41—-1 x:—1
| 2 2
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2x +1 X <-1

=53 2 1

=4 = —-1<x=—

Y 2 2
| 1
|- 2x+= Xz=—
| 2

(-1.312) 32,0) (172, 312)
D(-7/4,Q (5/4,0)

/ -1,0) (112, 0) '\

A
Required area = 2 xEJrl(E x§J=1(§ xéj
2 2 212 4) 2

2 4
9 19 19
= O e
428 28
=3, S
4°10 16 8

15.  Achord of circle (x — 2 Y2 )+ (y — 2 Y2 )7 = 2 is diameter of x? + y? — 242 x — 642 y + 14 = 0, then
the value of r is

(1 Y10 2) Y12 (3) 15 ) J20
Ans. (1)
Sol. AC=r

AB = (22 2)2 + (242 - 32)?

=J2+2-2

AC = JAB? +BC?
=416 =410




N Resf

Ak 3k
16. If f(x) satisfying the relation f(x) + f(x +k) =nand 11 = j fn[x)dx‘ la= j f(x)dx then
0 k

(1) It +12=nk(2n + 2) (2)l1+12=(2n + 2)
(3) 1 +12=(2n +2)k (4) i+ l2=(2n+2)k
Ans. (1)
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Sol. fix)+fix+k)=n (1)
put x — x +k
fix+k)+f(x+2k)=n (2)
subtract f(x) — f(x + 2k) =0
period is 2k

nk
Now, 11 = Ef(x)dx
2k
=2n L f(x)dx
2= j 3: f(x)dx = 2_[;F(x)dx

li+l2=(2n+2) j:‘f([x)dx
=(2n+2) [rf(x)dx+ff?x)dx}

0
=(2n+2) {ka(xhx+1:f(x +k)dxw

k
=(2n+2) [‘Lf(x)+f(x+k)dx1

=(2n + 2) nk

17. In how many ways 30 identical candies are distributed among four persons X1, Xz, X3, X4, such that
Xz gets atleast 3 and atmost 7 and X3 gets atleast 2 and atmost 6
(1) 551 (2) 550 (3) 552 (4) 549

Ans. (2)

Sol. K+ Xz+ X3+ Xa=30

3<%x<T7,2<x3<6, X1,%x2 =0,
Total number of ways = coefficient of x30 is

(XU+X1+X2+-——-)2‘(X3+X4+X5+XB+XF)(X2+X3+X4+X5+XB)
p 2 ( 5 5
(1R 1-_x {1—)(

= |—] . % nE =x5(1 - xR (1 -x)*
\1—>(J \1—x] \1—x] (LR )

= coefficient of x2 in (1 — x5, (1 —x)*

={1— 23

= 4+ BN G D AH A I Coy + A HI5 GRS

28.27.26 2.23.22.21 N 18.17.16 9
3.2 3.2 3.2

= 28Cp5 — 2, B3Cy + '8Cy5 550
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