COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 28 June, 2022 (SHIFT-2) | TIME : (3.00 p.m. to 06.00 p.m)
Duration: 3 Hours | Max. Marks: 300

PART : MATHEMATICS

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) —
1) 3 ) 5 ®3) 3 4 5
Ans. (1)
Sol. Letf(x) =ax?+bx+c=a (x +1) (x— o)

fc2)=a (1) (-2-a) =a 2+ a)
f3)=a(d) @-a) =4a@-q)
f(=2)+f(38)=0 m>a(2+a+12-4a)=0

=a#0,-300+14=0 = o= %
roots are = — 1, 14
3
sum of roots = -1 + 14 _ 11
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 =233 thenvalue of nis

(1) 20 (2) 21 (3) 22 (4) 23
Ans. (4)
Sol. If d is common difference then 100 = a + (n +1)d

d:100—a
n+1

A, a+d

~ 100-

o

o n+1 1

100— 100—-a 7
n+1

an+100
100n+a

1
:> —
7

= 7an+700=100n +a
= 7((33-n)n+700=100n+33-n
= 7n?2-132n-667 =0

=>n=23



Ans.

Sol.

Ans.

Sol.

2

2
If e and ¢ are respectively the eccentricity and length of latus rectum of hyperbola X—z—g—z =1 such that
a

11

11

ez = ﬁﬁ . If ' & ¢" are the eccentricity and latus rectum of the conjugate hyperbola and (e’)? = Eﬁ’then

the value of 77a + 44b is

(1) 130 (2) 140 (3) 145
1)
2 2
e?= 1—1€:> 1+b—=1—1.£
1 a’ 14 a
— a2 +b2 _ 11b2.a
7
=>7a2+7b2=11lab2 ... )
2 2
(e = i, 1+a_2 _il2a®
8 b 8 b
I
4
=4a?+4b?=11a%b . (2)
equation (1) and (2)
7_b
4 a
2 2
1+b— = 1—1b—:> 1+£=Exsz
a? 7 a 16 7 4
65

= b=—=44b =65
44

2
148,16 114
b? 49 4 7

= 65=77a
77a +44b =130

11
The term independent of x in (1 — x2 — 3x3) (g x3 - 1 ] is

5x%
33 33 33
) 15 2 90 3 200
®3)
11-r r
u~ (5.3 (. 1
1-x2-3x% ( C,(zxj ( 5X2j

i~ (B 1Y, s
(1 -x2-3x% [ C{Ej (— EJ (x) J

33-5r=0

(4) 155

33
4) ==
()180



33-5r=-2
r=7
33-5r-3

5)* (1)
term independent of x is = — 11C7(Ej (?j

11x10x9x8xixi
24 16 57

- 83
200
X X
5. If a curve y = f(x) satisfies the differential equation 2y2ey2dx+ (y? - 4xeY’ y) dy = 0, then the equation of
curve is
x L3 2x x
(1) 2ey2=2+c ) ey2=1+c 3) 2¢”° =1+c 4) 2ey2=1+c
y y y y
Ans. (4)
X X
Sol.  2y%e¥ dx+(y2 —4xe’y)dy =0
X
= (2y2dx — 4xydy) eV + y2dy=0
72( y?dx - 2xyd 1
ey [Lw] Ly
y y
& 1
= ZeVZd(iJ =|-—=dy
Jerd )=
X
= 2e¥ ==+c¢
6. The slope of tangent at a point (X,y) to the curve y = f(X) is equal to 2tanx(cosx — V), if the curve passes
n/2
through point (n/4 ,0) then the value of Jf(x)dx is
0
T T T T
12-—+— 22+ —= 34- — 4) 4+ —
V2 V2 V2 V2
Ans. (1)
Sol.  Slop of tangent = % = 2tanx(cosx —y)
X

= ﬂ+2tanx.y =2snx
dx

2
|.E. = ej2tanxdx - e2€nsec>< — elnsec X = gec2x



Ans.

Sol.

Ans.

solution of equation

y.sec?x = Isecz x.2sinxdx+C

= ysec?x = 2 Isec xtanxdx+C
= ysec?x = 2secx + C

-+ curve passes through (%Oj

0=2secn/4 +C
cC=-22
= curve ysec?x = 2secx — 2.2

=y = 2C0SX — 2+/2 cos?x = 2cosx —+/2 (1 + cos2x)

/2 /2

f)dx = [(2cosx -2 -2 cos2x)d :(2' 2 _sin2x]
'([ (X)dx _([( cosx cos2x)dx sinx X 5

/2

0

T

Tc -
- (2(1)—\/5.5—0}(0—0—0)-2— NG

. n 1 1 .
The value of lim6tan | Jtan-— | is

n—o r=1 > +3r+3

3)

n._ 1 n.o_ (r+2)—(r+1)j
tan| — = | = Stan 1(—
El (rz +3r+3J E]_ l+(|’+1)(l’+2)

l(tan‘l(r +2)—tan X+ 1))

M=

r

= (tan"1(3) — tan"1(2)) + (tan~(4) —tan-(3)) + - - - - - - + (tan_l(n +2)—tan(n +1))

= tan-i(n + 2) — tan"}(2) = tan? (—1(22(?; ZZ)J
=tant ( N ]
2n+5

lim 6 tan (tan‘1
n—oo

= lim - -exl-3
noo 2Nn+5 2

2n+5

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+2z-6=0 (4)5x+4y—-22-6=0

2



Sol. Normal of required plane

i ]k
=2 -3 1
2 -1 -3

1(10) -] (-6-2) + k (-2 +6)
=107 +8] +4k
equation of plane

10x-2)+8(y+1)+4(z-0)=0
5x+4y+2z2-6=0

9. If cotaa =1, a € (=, 3?75) and secp = _?5 Be [gnj then the value tan(a + ) and o + f lies in quadrant
1 -1
() - Ist quadrant (2) - Ist quadrant
-1 1
3) - IVth quadrant (4) - IVt quadrant
Ans. (3)
Sol. coto =1=tana =1

-5 -4
secf= — = tanf = —
P=3 P=3

tana +tanp

Now tan (oo + ) = ——
1-tana.tanp

1-4
3

)

3
also Tc<(x<?

-1
=

T
— < <
g P

3n 5n
—<otp< =
2 2

Since tan (a + B) is negative so a + f lies in IV quadrant



10. Let f(x) be a continuous function such that f(n/4) = J2 . f (n/2) = 0, f(n/2) = 1 and g(x) =

T
4
[(f(t)sec t+sect.tant.f(t)) dt, then the value of lim g(x)is
X n
X—>—
2
Ans. (03.00)

a

Sol. g(x)= Td(f(t).sect) = (f(t)sect)?

=f [Ej .sec * —f(x) . secx
4 4

—p- 1)
COsX

lim g(x)= lim (Z—MJ:Z— lim LX)—>9form

T COSX n~ COSX 0
X—> X—=— —>—
2 2
it
=2— lim f(x) =2+ 2
- - . T
x_)% sinx s nE
=2+1=3
11. Vertex 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 (33 (4) 4
Ans. (2)
Sol. Distance between directrix and vertex is a= % =2
Now length of latus rectum =4a =8
12. If z = x + iy is a complex number satisfies Z =iz* + z—i then sum of square of all values of z satisfies
given equation is
M1 (2)2 33 4)4
Ans. (1)
Sol. z=iZ+z-i

X —iy = i(x +iy)2 + (X +iy —i)

X — iy = i(x2 — y2 + 2xyi) + X + iy —

compare real and imaginary part
=-2xy+x=>x=0o0ry=0

—y=XP—y2+y-1=x2—-y2+2y-1=0

whenx=0=y?-2y+1=0=(y-12=0=>y=1

wheny=0=>x>-1=0=>x=%1

Hence complex number z =i, 1, -1

sum of square is = (i)2+ (1)2+(-1)2=1



13.

Ans.

Sol.

14.

AnNs.

Sol.

Sin@Bx? +x—4)—x*+1 _

If lim = -2, then the value of b—a is

x>l 2x3 —7x+ax+b
(08.00)

For finite non-zero limit it should be % form

So, by denominator2 -7 +a+b=0
—a+b=5
Now

Iimsin(?,x2 +X—4)=x>+1 _
x>1  2x3 —7x+ax+b
by L-H rule
Iirpcos(3x2+x—4)x(6x+1)—2x _
x—1 6x>—7+a
_ x(@)-2__

6-7+a
=-2(a-1)

-2

-2

:>—§+l:a
2

The area bounded by x-axisandy =3 — |[x + 1| — |[x — %| is

27 27
1) — 2) —
(1) = (2) 8
2)
1
y=3-lx+1-|x= |
2
1
3X+X+1+X_E X<-1
y= 3—x—1+x—l —1$xsE
2 2

3—x—1—x+E le
2 2

29
©®) —

25
(4) 2



2X+— x<-1
2
3 1
= — -1l<x<=
y 2 2
—-2X+—= X > 1
2
(-1, 3/2) (3/2,0) (2/2, 3/2)
D(-7/4,0) (5/4, 0)

/ (-1, 0) (1/2, 0) \

. 3 3 3 3) 1(3 3
Required area = —x—+—=| =x— |[==| = x—
2 2 22 4) 2\2 4

9 19 19
4 28 28
9 9 9 27
—t—t—=—
4 10 16 8
15. A chord of circle (x — 2 \/5)2+(y—2 \/5)2:r2isdiameterofx2+y2—2\/§x—6\/5y+14:0,then
the value of r is
(1) V10 ) V12 3) V15 @) V20
Ans. (1)
Sol. AC=r
AB = (212 —2)? + (22 - 312)?
=+2+2=2
AC = YAB? +BC?
= J4+6 =410

4nk 3k
16. If f(x) satisfying the relation f(x) + f(x + k) =nand I+ = J.o F(x)dx, I = ka(x)dx then

(1) I+ + I2 = nk(2n + 2) @ L+2=(2n+2)
B L+I2=(2n+ 2)k @ L+12=(2n+2)k
Ans. (1)



Sol.  f(x) +f(x +k)=n ...(1)
putx —» x +k

fx + k) +f(x + 2k) =n ...(2)
subtract f(x) — f(x + 2k) = 0
period is 2k

4nk
Now, I1 = I f(x)dx
0
2k
= 2nJ' f(x)dx
0
3k 2k
L= j_k f(x)dx = 2 jo f(x)dx

2k
L+I2=(2n+2) I f(x)dx
0

=(2n+2) ka(x)dx+ L %‘k(x)dx}

[ ek Kk
=(2n+2) Lf(x)dx+ Lf(x +k)dx}

k
=(2n+2) IO f(x)+f(x+k)dx}

=(2n+2) nk

17. In how many ways 30 identical candies are distributed among four persons Xi, X2, X3, X4, such that
X2 gets atleast 3 and atmost 7 and Xs gets atleast 2 and atmost 6
(1) 551 (2) 550 (3) 552 (4) 549

Ans. (2)

Sol. X1+ X2 + X3+ x4 =30

3<X2<7,2<%x3<6, X1,X2=>0,
Total number of ways = coefficient of x3 is
O+ XL+ Xx2+----)2. (B + x4+ x5+ %8+ X7) (x2+x3+ x4+ x5+ x5)

2 5 5
= 1 G 1-x . X2 1-x =x5(1-x%2(1-x)*
1-x 1-x 1-x
= coefficient of x?®in (1 — x5)2. (1 —x)™
=(1-2x5+x10) (1 —x)*

= 4%25-1Cp5 — 2,4+ 20-1Cy + 4+15-1Cy5

28.27.26  2.23.22.21 + 18.17.16
3.2 3.2 3.2

= 28Cy5 — 2. 28Cy0 + 18C15 =550




