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PART : MATHEMATICS|

1 If Lim VnZ=n+1+na+ ] | =0 then find the value of 8(c + i) is



N—ath, /

(1) -1 (2)-2 (3)-3 (4) -4
Ans. (4)
Sol.  Lim[vVn? —n+1+nc:+[’-‘|:0 clearly a <0

A=l 4

f

y Lin{m’f{"“_m] \{m-(naﬂil. o
Aty J

| [Ian —n+1—(no + |i_]J

o Lz 2
= Uit n+1=(nu® +2nof+B -0

b J?_n‘-"l‘{ﬂu-r—ﬁ)
- Limﬂzﬁ—uz}—n{h 2a[3}+!1—ﬁ?]: .

o [\’n?—l‘wﬂ—nu{—i’aJ

clearly 1 —w?=0=a=21but v a<0 . a=-1

—n(-2)+(1=%)

= Lilfrpee—eee i
“""L ng—n+‘l—na—[’;]

=2 ‘

(2[%—1)+[
n

L@

1-u
1 1
.'.8{1+‘1=B[..1__ :3[__]:..4
(a+$)= g 2,] =
2 If «, 4, v, & are roots of the equation x4 + x3 + x2 + x + 1 =0, then the value of

2021 4 (2021 4 2021 4 32021 |g
(1)1 (2)4 (3)-4 (4) 0
Ans. (1)
Lo
Sol.  x*+3¢+x+x +1=OE'_f

0

-+ all these roots of are roots of the equation x5 — 1 = 0 except unity
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0 if of p is not multiple of 5
P+ PP+ P +1{

5if p is multiple of 5
"+ 2021 is not multiple of 5
o 2021 4 BR02T 42021 4 52021 4 (1)2021 =

= 2021 4 JERT 4 2001 4 52020 4 = q

3. For any real number, let [x] denote the largest integer less than or equal to x. Let f be a real valued
function defined on the interval [-10, 10] by
f(x) = | x=Ix] if [x] is odd,
]_1+Ex}—x if [x] is even

2 10
Then the value of % J' f(x) cos mx dx is
-10

Awme iAY



M. =)

Sol. f(x) = J {x} , 2n-1=x<2n
M1—{x} . Zn<x<2n+1
Clearly f(x) is a periodic function with period = 2
Hence f(x) . cos nx is also periodic with period = 2

2 10

:—0 f(x)oos(nx) dx = n? T f(x) cos(mx) dx =n? j{{?—{x}}+{—x})cas(xx) dx

u 1
. XSiNmX  COS X 2y
= 2.-r2j (-xcosmx) dx =-2r° {_-_ 2 } = - 2% |"2': =4
i e

T e ] J

4. Number of solutions of |cosx| = sinx in the interval [-4r, 4n] are

(116 (2)8 (3) 10 (4)4
Ans. (2)
Sol.

AN GV

/2 32

-+ |cosx| is periodic will period = and sinx is periodic with 2z
and as shown in figure |cosx| = sinx is having 2 solutions
. Total number of solution of the equation |cosx| = sinx is [-4n, dn]isequaltod x 2=8
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5. If all the words that can be formed by using all the the letters of word MANKIND are arranged as in
dictionary, then the rank of word MANKIND is
(1) 1492 (2) 1491 (3) 1490 (4) None of these
Ans. (1)
Sol. AD LK M N
i
| o [ L [
!
A =—=2360
21
|
D e =E =360
2!
6!
{: - s _E =360
|
K___ . == =360
2!
41
MAD___ _ =12
!
Mﬂ [ [ :&-’.:12
= 2!
]
MAK = &: 12
a 2!
MAND___=3!=6
MANI___=3=86



Ans.
Sol.

S Rank4x360+3x12+2%x6+2+1+1
=1440+36 +12 +4

= 1440 + 52

= 1492

Let a function f be defined as
f:{1,234}— {1.2,3.456}
such that f(1) + f(2) = f(3), then number such functions is

(1) 108 (2) 126 (3) 64 (4) 90
(4)

C-1f(3)=2

f(1)+f(2)=2 f(4)=1,2,34,56

1 i =1x%8B

C-1f(3)=3

f(1)+f(2)=3 f4)=1.2.......6

1 2 =2x8

2 1

C-mf(3)=4
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Ans.

Sol.

f(1)+1(2) =4
1 3

=3x6
2
3 09
C-IVf(4)=5
(1) +f(2)=5
1 4 =4%6
2 3
a 2
4 1
C-Vf(4)=6
f(1) +f(2) =6
1 5 =5x§
2 4
3 3
4D
5 1

Total=B(1+2+3+4+5)=90

a1, 8z, ......, @n and b, bz,.....,bs are two sequences such thatai=bi1=1; an=an-1+ 2 and
15
bn = an + by -1, then the value of Z{an-b,.) is

=
(1) 28800 (2) 27660 (3) 27560 (4) 28560
(3)
- @n—an1= 2 (constant) = a1, az, as, ...... isan A.P.
car=1
soar=3

az=5

+ bhn=bn-1=an(nz2)
L be—=bi=az=b:-1=3="hbe=4
again -- ba—bz=ai=bs-4=5=b1=9

e A L BT D ARG |
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15 13 B, e
. Xagbp T X (@n=1)(n?) 5 ¥ 2n- ¥ W
n=1 n=1 n=1 n=1

. ["15x16\|? _ (15x16x31)
2 3 /

= 2(15 x 8)2 — (5 x 8 x 31)

=2 x (1202 - (40 x 31)

=14400 = 2 - 1240

= 28800 - 1240

= 27560
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8. PQ is a pole such that P is on the top and Qs on the ground and R is a point on PQ such that RQ =15
. If A is a point on the ground such that angle of elevation of R from A is 60° and PR makes an angle of
15" at A, then the height of the pole PQ is

(1) 5(2+43) (2) 5¥3 (2+43) (3) 15(2+43) {4}753(2+J§)
Ans. (2)
Sol.
(-]
R
15
y/ )
15 15
inAAQR tanB0 =—= x=—=
X V3
: PQ
Mow. in A PQR, tan 75° = x
15
=PQ=—= (2.3
Ja T
- 5/32143)
1103
: 2.4/5 _(1=x) : ! :
9. In the expansion of | I"X ———t-— , the maximum value of the term independent of tis k, then
the value of 8k.
15
(1) *Cao (2)4.15Cs (3) 2.15Cs (4) —gﬂl
Ans. (3)

Sol. Let Tr+1 be the term independent of t.

r
'(" (1_x)1a’1CI ‘!
\ t )

= W0-2r-r=0 =r=10
So Ty1="5Ciex (1 —x)

Tor = S PRIS [T

Now maximum value of T+ will occur at x =

= So, 8k = 2.1%Cs

o] [

10. If the system of equations

Ixsin3d-y+z=2

3xcos20+ 4y +3z=3

Bx + 7y + 7z = 9, has no solution, then

the number of values of 6 in the interval [0,4x]

(1)6 (2)7 (3)8 (4)9
Ans. (4)
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3sin30 —1 1
Sol. A=[3cos20 4 =0
6 7

21sin30 + 42c0s20 - 42=0

= §in30 + 2c0s20 -2=10

3sint — 4sinf + 2(1 — 2sin®8) -2 =0

= 3sin® — 4sin?0 — 2.2sin?0 = 0

= sinB = 0 or 4sin“d + 4sinB -3 =0

0=0, 7, 2, 3n, 4n or 4sin?0 + 6 sinf— 2sinB-3=0
= (2sinB — 1) (2sind + 3) =0

2 1 3
snn_E , 8n [lzus (Reject)

— 4 solution

so total 9 values

1. p and r are roots of equation x? - 8ax+2a=0and g, s are roots of x2 + 12bx + 6b =0
1
such that i i - ol 1 arein A.Pthena'-b'is.
p q rs
Ans. (38.00)

i
Sol. Letl,i,-.1
P q o s

o,a+d oat+2d, o+ 3d

i ; -1 are roots of 2ax< - Bax+1=0

P

1 ol 2 =
—, — areroots of 6bx* + 12bx + 1 =0
q s

Now, 2a+2d=4= a+d=2--

20+d4d=-2 = o +2d = -1 —=mmeee -(2)
(2)-(1)=d=-3=0a=+5

NOWu(u+2d]=2—; —a'=2(e+2d)=10 (5 -6)=—10

&{t1+d}[a+3d)=5—1’ —b1=6 (o +d)(a+3d)=6(2). (5-9)=—48

s0. a'—b1=-10+48 =38
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12, Area bounded by x2 <y <min {x + 2, 4 — 3x}

19 53 17 1A
1) =— 2) — 3) - 4) —
(1 5 (2) 5 (3) 5 (4) I
Ans. (3)
Sol.
Required area is the area of shaded region
112 1
Soarea = I(X+2—x2}dx+ I(4-3x—x2)dx
~1 112
1
r 2 a2 2 3
[poasg] (o5
|—2 < =1 112
17 :
= — square unit
6
13. Two fair dice are thrown together, numbers appeared on dice are «, [} respectively. The probability that
x+ax+p>0, ¥V x=Ris
15 17 18 19
A= 2 A —= q) —
(]36 ”36 “36 {}36
Ans. (2)

Sol.  Total number of out comes = 36
Mow for favourable number of out comes
D<0 = o?-43<0
(1244[‘1
fo=1=p=12,...6 -6
ifu=2= 4<4p=p=2,..6—>5
fu=3= 9<4p =p=3456—-4
fo=4= 16<4p =[1=586 =»2
ifa=5= 25<4f =f > 1
fu=6= 36<4p =p=d
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14, Mean & variance of a binomial probability distribution satisfies the relation

Mean + variance = 24
Mean = variance = 128
Probability of getting 1 or 2 success in this distribution is.

3 33 33 17

fan I ann ran



L) <) 12) =)

22!‘_‘ 223 232 228
Ans. (2)
Sol. np+npq=24:>np=£:>jx§=24:>n=32
nipZ.q =128
24 x 24 7
—xq=2
(1+qP
gx2° 7
=
fra) 7
9g=2+2qg2+4q
2¢°-5q+2=0
253
q i 2
1
p= 3 =n=32
p(x=1orx=2)=p(x=1)+px=2)
(132 4 1\32
=2c, |=| +32c,|=
1|ZJ ‘ I._2)
_ 32+16x31 _ 16x33 _ 33
= 32 T T2 oE
15. If a variable circle having centre P(a, B}, p = 0 always touching the circle x2 + (y — 1)2 = 1 and x-axis ,

then the area bounded between locus of Pand y = 4 is
Ans. 11.33
Sol.  From the condition, C1Cz= ri+rz

(B+1P=aZ+(p-1)2
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= x2 =4y
y
F 3
_x2
oy
C
(]
|
L -
B4 X

Shaded area is % of corresponding rectangle

16. Which of the followina is a tautoloav:



(Mp—>(~p)va) 2){p)vat=p @(~p)va=aqa (4)q— ((~p) » q)
Ans. (4)
Sol. p—og=~puqg
Alp—>(pvag)=~p.(pv@)=~p . g
B)(~pvg)—=p=~(~pva)vp=(pa=q)vp
C)(~pvagl—=a=—~(-pv—qva=(pa=~g)vq
=(eva)al~q.aq)
={pvgiat=p.q
D)g—((~p) v q)

=~qgy(~pvq)
=~gv(gv~p)
=(~quQ)v=p
=t.,~p

17. Let T and S be two sets such that
T= %(x,y):|z—3u2§|s%}

S= {(x. y);|z_2+3i|5%lr,wherez=x+iy,x‘y eR, neN,

IfT ~5 = ¢, then the number of such values of n is

(1)0 (2)1 (3)3 (4)y4
Ans. (4)
Sol.  Clearly distance between centres > ri + 2

)
2o
n

n2-4y2n+4<0
n2-4J2n+8-4<0
(n—2J2)2-22<0
(n—2y2+2)n-2J2-2)<0
n-2J2-2<0

n<2+2J2

n=12.34 only

bl si1s

I I
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, . . _dy  y*-x_
18. The solution of the differential equation y—— = —
dx  Sx+y
2,2 2,2 2,2 S
XX+ KX+ c KX+ 2 232 [
( y2)3: 2) { Y2J3:_E 3) ( yz)SZE (4) XX i ‘[z_
(2% +y%) (2x+y<)* x (2x+ye)” ¥ (2x+y*) &
Ans. (3)
Sol. Lety?=y
o oyM ook e by DE
dx  Sx+vu dx 5x+u
Put v =1tx
du dt
—_—f Y —
dx dx
fa St 2Ax=x)
dx 5x +ix
(5
dx  (51t)
= 2
o Gt _2t=2 . 2t-2-5t-t
dx 5+t 5+t
oGOt —t?-3t-2
T Tdx 5+t
= -—l+5 dt= 2
t2 13142 X
= Iidx =—inx+fnc
(t+ 1)t +2)

i
t+2+3 dl=f.'nl£
X
1

(t=1)({t+2)
L LA |

4

\ fiod



U

—EHES e — AR
t+1 5 JLt+1 t+2J l\x,:
= J’ﬂ(t+1)+3fﬂ“+1,——3“1“-;—2)—r"(%]
NA Y

) A -
¢ &J=Fn|£]
(t+2)° X,

t+1* ¢

({t 2}3=; ‘.'t=§andu=y2
+2)

£ 2

5"_+1|
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