COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 26 June, 2022 (SHIFT-2) | TIME : (3.00 a.m. to 6.00 p.m)
Duration: 3 Hours | Max. Marks: 300

PART : MATHEMATICS

cos(sin X) — cosXx i
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2. The value of 16(sin20°) (sin40°) (sin80°) is
(1) 2v3 (2) 245 (3) -2v5 (4) —2v3
Ans. (1)
. . . sin3x
Sol. -~ sinx- sin (60°—x)-sin (60°+x) = 2
= 16(sin20°) (sin40°) (sin80°)
= 16(sin20°) (sin(60° — 20°)) (sin60° + 20°)
] o]
—16x sin60
4
= 4x£
2
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3. Let y(x) represents the solution of differential equation
x% +2y =xe* and z(x) = x2 y(x) — %, and y(1) = 0, then the maximum value of z(x) is
X
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Ans. (1)
Sol. xﬂJrZy:xex

dx
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Sol.

ﬂ+z.y:ex
dx x

1
LF. = ezkdx =x?

final solution is

y.x2 = Ixz.e" dx

yx2 = x2eX — 2xe* + 2eX + k
giveny(1) =0

x =1,y =0 given
O=e-2e+2e+k=k=-¢e
Yy.X? —eX=x%eX—2xe* +eX—e
zx)=(x—1)’e*—e

Z'(x) =2(x = 1)ex + (x — 1)2 e~
for maximum or minimum z'(x) = 0
(x=De*(2+(x—-1))=0
X—D(x+De* =0

4
Z(X)|max. =4e-e = E -¢€

Ifz2+z+1=0, (z € C) then the value of is equal to

o]
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(_l)n — »2n 1 n

(Zn + Zn = 22 + ﬁ + (—1) 2

15 (_1)n 2 15 15 1
exp. = Z z" +—n = ZZZ” + 22(—1)” + Z?

n=1 z n=1 n=1 z
=0+0+2()=2
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Letp, q € Rsuchthat p + q=3and p*+ g* = 369 then the value of (BJFEJ is

1 1
(15 @ 5 (34 @3z

(3)
p*+ g4 = (p? + ¢%)2 —2p?q?

= 369 = ((p +0)* - 2|OCI)2 —2 (pQ)?

369 = (9-2x)2-2x2 (where x = pq)
369 = 81— 36x + 4x2— 2x?
2x2—-36x—288=0

X2 —18x—-144=0

x=24)(x+6)=0

x=24,-6
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Sol.

2 y2_

If the common tangent of )1(_6 + o 1 and x? + y? = 12 is y = mx + ¢ then the value of 12m?is

(1) 12 (2) 10 (3)9
)

Slope of the common tangent is m
Then Equation of tangent to Ellipse is y = mx + V16m? +9

Equation of tangent to Circle isy = mx + 2 J3 V1+m?

Since both tangents are identical
= 16m2+9=12 + 12m?
= 4m2=3

= 12m2=9

If J.l /1_—de = g(x) + C, then the value of g[lj is
XV1+Xx 2

Q) g+|n(2+J§) @) %+In(2+\/§) 3) g—ln(2+\/§)

)
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.[1 EXax  put  x=-
X V1+x t
= J'_—;W/—t_ldt
tc Vt+1
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il v

t-1
=t

'[t\/tz—l

1 dt
= dt—

‘[t\/tz—l '[tz—l
sec—lt—fn(tJr t2—1)+C
sec—ll—fn[l+ %—1]+C

X x \Ux

1 _ 2
g(Ej =sec(2) - ﬂn(2+ 2 —1)

T
=2 _ml2+43

2 mlz+3)

(4)6

(@) g—ln(2+\/§)
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8. The locus of point of intersection of any tangent to the hyperbola )1(_6 ~Y__1 andaline perpendicular
to the tangent and passing through (0,0) is (x?+y?)? = ax?+By?, then value of (a+p) is
Ans. (12.00)
2 2
Sol. XY _3
16 4

X
=>m=—
y
—x2 162 - 4y?
theny = X + y
y y
y2 + x2 = |/16x° — 4y?

(y2 + X2)2= 16x2 — 4y?
oa=16,3=-4
the value of o + f =12

9. Area bounded between the curve y? = 8x and y? = 16(3—x) is :
(1) 32 (2) 42 (3) 48 (4) 16
Ans. (4)

Sol. y?2=8x & y?=16(3—x)
Point of intersection 8x = 16 (3—x)
X = 6-2X

A= Zﬁzﬁx&dx +T4\/deJ
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3
x2 (3-x)2
= 42 3 +8 - 3
2 1o 2 1
= &.2\/5—&(0—1)
3 3
-32,16_48 46
3 3 3
x? .
10. Iff(x) =x-1: R - Rand g(x) = " R - {-1,1} —» R then f(g(x)) is
xc -1
(1) one-one and onto function (2) many-one and into function
(3) one-one and into function (4) many-one and onto function
Ans. (2)
X2
Sol.  f(g(x) = f| = x# t1
x° -1
2 1
= -1= X# +1
x? -1 x? -1

11. = % (%°C20) where m & n are co -prime then the value of m + n
is
(1) 105 (2) 102 (3) 107 (4) 109
Ans. (2)
Sol.  40Cp+ 41Cy1 + *C2+..cvvneee + 60C20
40C40+ 41Ca0 + #Ca0+.eerevrennnene. +60Cyo

HCa1+ *1Ca0 + *2Ca0+..uuuunne....
42Ca1+ *2Ca0 +evevreann...

61
60C41+ 80C40= 61Ca1 = — X 60Cyo
41
- (81 60Cz0
41
So,m=61,n=41
m+n =102
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12. The equation of normal to the hyperbola x + % =1 at point (8,3/3)
o

(1) 4x + J3y =41 (2) 4x— Jay =41 (3) V3x+4y=41 (4) J3x -4y =41
Ans. (1)
x% X2
Sol. - (8,34/3) lies on Hyperbola Pkl 1
[0
4,275 a=-32
o 9
s fion of hyperbolais — X+ ¥ _1
0 equation o erbolais —2— +Z— =
q yp 32+ )
Differentiating w.r.t. x = —§+ﬂ Q:O
32 9 dx
ay _ ox
dx 32y
Slope of normal at (8,3+/3) = — 32(33) - 4J3
9(8) 3
Equation of normal =y — 3.3 =_4 (x-18)
V3

= V3 y—-9=—4x+32
= 4x + \3y=41

13. The value of cos™* 3 cod tany 2|+ 2ginl tany 2 is-
10 3 5 3

e oo T
1) — 2 3) — 4) —
1) > @ 3 6 4) 3
Ans. (4)
Sol. cos™t 3 cod tan Y 2]+ 26inl tan 2
10 3 5 3
1| 2 cos| cost3 s 2gn[gnt?
cosl| — = |+= —=
10 55
cos™ ix§+gx£ = cos™ (i+ij
10 5 5 5 50 25
1
cost — = z
3
14. There are 50 observation x1,X2,X3 ....X49, a. The mean and standard deviation of these observation are

15 and 2 respectively. Now if 'a' is replaced by b, then mean of these 50 observations so obtained is 16
then the variance of new 50 observations is (it is given than a + b = 70)
Ans. (46)

Sol. Given



15.

Ans.

Sol.

16.

AnNs.

Sol.

= Y x? +a’=11450
New sum in +b =750-a+b

. New mean 750-a+b _ 16
50
—a+b=800-750=50
a+b =70

..2b =120 b=60&a=10
~. New Xx? = 11450 — a2 + b?
= 14950

> x2 14950
—(16Y =
*_(16f

oo newo? = - 256

= 46

If the compound statement (r v ~ p) — (p AQ)vr is tautology then r is equivalent to
(1) ~p @p 3 a 4 ~q
1)

(rv~p)— (pAg)vr

=~ (rv~p) v (pAQ) vr

= (~rap) v (pAQ)vr

= ((~rAp)vr) v (pAQ)

= ((=rvr) A (pv1)) v (pAQ)

= ({tA(evn)) v (pAq)

= (pvr) v (pra)

=1 v (pv(prQ))

=>rvp

will be a tautology if r = ~p.

If the probability that 6 digits number formed using digits 8 and 1. Which is divisible by 21 is P then the
value of 96 P is

(33)

No. of numbers formed by 8 and 1 of 6 digits which is divisible by 3 as well as 7 will contain three 8 and
three 1 like given below .

[8]8]8]1]1[1]

[1]8[1]8]1]8]

and any number of 6 digits using same number will be divisible by 3 and 7 so two cases will arise like
[21]z]af1]1] &[8[8|8|8|8]8]

16

42

R. Prop:P: &:E
28 32

96P=96><E =33
32



