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MATHEMATICS

1. A triangle ABC in which side AB,BC,CA consist 5,3,6 points respectively, then the number of
triangles that can be formed by these points are
(1) 360 (2) 333 (3) 396 (4) 320

Ans. (2)

Sol.  Number of triangles = MC3-C5-C3-0C3 = 333

2. If (prg) ® (p@q) is tautology, then

(1) ®is > and @ is v (2) ®is A and @ is A

B)®is v and ® is v (4) ®is v and @ is A
Ans. (1)

pla|par|pvq|(prg)>(pVva)

T|T| T T T
So. T|F F T T

F|T F T T

F|F F F T
3. The value of 1111_r>r010 Lr]+[2r] +[3rr1]2+ """" +lor] is (where [.] represents greatest integer function)

r r+1

(L 5 (2) [ (3) 2r @0

Ans. (1)

Sol. r-1<[r]<r
2r—- 1 < [2r] £ 2r

nr—1<[nr] <nr

on adding
(r+2r+....+nr)—n < [r]+[2r]+...... +[nr] < r+2r+....+nr
n’ n’ a n’
J 2 J
h(r) f(r) g(r)
n(n+Dr
. ) 2 r
lim g(r)= lIim —=— = —
n—)oog( ) n—»o0 1’12 2
n(n2+1)r o
lim h(r) = lim —=——=—
n—w () n—w 1’12 2

now by sandwich theorem

lim f(r) = =
n—oo
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4. The tangent at the point P(6,2) to the parabola y* = 4x — 20 is also tangent to the ellipse

2 2

% +% =1. Then the value of 'b'is :

(1 )7 (3)6 42
Ans. (2)
Sol. T:2y=2(x+6)-20=2>y=x-4

~16=9(1)+b=>b=7

S. If z is a complex number satisfying

A:lz-5|<1

B:Re((1-1)z)>1

C:Im(z)>1,thenn(ANBNC)is

(Ho 2)1 3)2 (4) infinite
Ans. (4)
Sol. Letz=x+1iy

A:(x=-5*+y'<1 L i)

B:Re((1-1) (x+iy)) =1

= x+y2l . (i1)

C:Im(z)>1

>y . (111)

Plotting the regions given by (1), (i) and (ii1)

__EZIUIUJUJ[UIU g
0,1 \

*~ n(A”*B2C)isinfinite

X 1
6. If f(x) = e sin x and F(x) = J f(t) dt then j‘ (F'(x)+f(x)) " dx lies in the interval
0

1) 327 329 @) 329 330 3) 330 331 @) 331 332
360360 360360 360360 360360

Ans. (3)

1 1
Sol. F'(x) = f(x) by Leibnitz theorem .[ (F'(x) +f(x)) e’ dx = J. 2f(x) e* dx
0 0

1
1= .[2sinx dx

I=2(1-cos 1)
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Ans.

Sol.

Ans.

Sol.

9.

2 4 6

:Hl_l 1_1_}
21 41 6!

2 41— 1—l+L <2(1 —cosl)<241- 1—l+i—L
2 24 2 24 720

@ <2(1 —cosl) < ﬁ
360 360
330 331

— <I<

360 360

6
The value of Z 6Cr 6C6,r is :

r=0

(1) 924 (2) 824 (3) 972 (4) 872
ey

6

> °C,°Cor="Co =924

r=0

s1n 27cx . - . .

If I x=ae  +Pe 2+vy, then a + B + v is equal to (where [.] denotes greatest integer
function)
(1) 10 2)2 3)0 41
3)

sm2rc0c e -1
10 —dx:>10 dex+j —dx
0 i €

St
:—10{6_1} 210[6_1—6_1/2]

1/2
=10e~! —10e7"?
=a=10,=-10,y=0

= a+pB+y=0

Number of solution of the equation x + 2 tan x = gin x € (0, 2m)

(H1 (22 3)3 @0
3)
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Sol. x+2tanx:§

tan X = — +

NG|

T
2

.. 3 solutions
IR a2 2 2 : : .
10. If sin | x +§ + cos | X —g = X~ then number of values of x in [-1, 1] is/are (where [.] is

GIF)
(1)o 2)1 (3)2 4)3
Ans. (1)

Sol. Case-I: x e {—1,-\/%}

. sin (1) + cos '(0) = x*

—x=zJn > reject

Case-II: x € —\/g,\/g
3°V3

sin”!(0) + cos '(~1) = x*

= x=zJn > Reject

Case-III: x € {\/%,1}

sin”!(1) + cos(0) = x*
X=n=x=zvn — Reject

.. no solution
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11.  If acircle x> + y* — 4x — 2y + 4 = 0 from point P, tangents PA & PB are drawn to the given circle

PAB
and angle between these tangents is tan™' [2} then find area (PAB) where (O is centre of
5 area(OAB)
circle)
9 9 3 3
1) = 2) — 3) — 4) =
(1) 3 2) 2 3) 2 “4) 5
Ans. (2)
2tan —
Sol. tan6=— :—2e = tang = 2
1—tan® 5 2 3

2
N
Area of AOAM = l X L % i - i
2 13 13 13
6
Area of AOAB = E

Now Area of APAB =1L — ar (AOAB) = % _ 6 = 9-12 = 27

13 26 26

27

Area APAB 7 9

ow —m =22 = —
Area AOAB 6 4

13
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tan (nc052 9)

12.  The value of lim is equal to
60 sin(2nsin2 9)
1 1 1
1) —— 2)0 3) — 4) —
(1) 2 (2) (3) 2 4) 2
Ans. (1)
) )
Sol  lim tan(m nsnzl 6): lim tan(nsm2 0) :_1
6—0 sin(2msin” 0) 6—0 sin(2msin” 0) 2

2—sin—||x]|, x#0 .
13. If f(x) = X then f(x) is

0 ,x=0
(1) Monotonic in (-0, 0) (2) Monotonic in (0, o)
(3) Monotonic in (-0, 0) U (0, o) (4) Non monotonic in (—o0o, 0) U (0, o)
Ans. (4)
!
—(2—sm—jx , x<0
X
Sol. f(x) 0 , x=0
(2—sinljx , x>0
X
—x(—coslj(—%j—P —sinlj, x<0
X X X
t'(x) =

x(—coslj(—%}r@—sinlj, x>0
X X X

1 1 1
——cos—+sin—-2, x<0
X X X

1 1 1
—cos——sin—+2, x>0
X X X

34\/5)(

14. If|4 52 y| =0and x, y, z are in A.P. with common difference d, x # 3d then value of k” is
5 k =z

(1) 36 2) 72 (3) 6 4) 62
Ans. (2)
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3 442 x
Sol. |4 5V2 y|=0
5 k z

Rl—)R1+R3—2R2

0 4V2+k-1042 0

4 52 y| =0
5 k z

= (k—6~/2)(4z - 5y) =0
k=642 or 4z =5y
sok?=72 = x=3d
it is not possible
15.  Tangent at A(3, 4) of circle x* + y* = 25 meets x and y axis at P and Q if a circle having centre as
incentre of AOPQ and passing through origin has radius r then r* is
625 625 625 625

(D — (2) 556 3) 0 4) y

Ans. (1)

Sol.

T:3x+4y=25

625 625

12 12
25 25 125725 25 125
=
4 3 12 4 3 12

- 625 625 (2525
75410041257 75+100+125 ) (12712
25\ (25 625
r = B — + | — _—
12 12 72
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16.

Ans.

Sol.

17.

Ans.

Sol.

If curve y(x) satisfied by differential equation 2(x*> + x*) dy — y (x + x'"*) dx = 2x”* dx and

passing through(l, g - €n2j , then value of y(16) is

(1)ﬁ—gé9 i€n2 (2)ﬁ—&€9 %€n2
3 3 3 3
(3)ﬁ §€9—§€n2 (4)6— §€9—§€n2
(D
dy y X5/4
d_x - X (x+x"")
J‘,de —l[nx 1
If=¢ > =e? =—F
Jx
5/4
Solution is ——
JI <x+x“4)
y +1-1 1
N '[)(1’4()(3’4 +1) '[de J.XM(XS/4 +1) R
3/4

DA AN AN T (atx=1y=2—m2)
Jx 3 3 3

n2:£—£€n2+C:> i—1 €n2:l€n2=C
3 3 3 3

w |
|
~

atx=16L =28 2 o)+ Lim
4 3" 3 3

y:ﬁ—gﬁ9+ién2
3 3 3

If cos x(3sin x + cos x + 3)dy = dx + ysin x (3sin X + cos X + 3)dx then y(gj equals

1+4/3 1+243 2\3-1 J3-1
1) 2¢ 2) 24 3) /¢ 4) ¢
M n(1+2\/§j @ n{ 1+«6j ® n( ﬁﬂj @ n(%ﬁﬂj

(1
(cos x. dy —sin X. y . dx)(3sin X + cos X + 3) =
dx
3sinx +cosx+3

= d(y. cos x) =

X
sec? = .dx
2

2tan2§+6tan§+4
2 2

= Id(y.cos X) =
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1 sec? > dx
=Yy.CO$X= 2 2
tan’ i+3tan§+2
2 2
tan X +1
=y.cosx=In
X
tan E +2

18.

Ans.

Sol.

19.

Ans.

Sol.

(5] -2 L2

In binary input (having 0 and 1 as inputs) probability of 0 comes in even place is % and 0 comes

in odd place is % Find the probability that 01 is followed by 10.

2 2 1 1
1)— 2) — 3)— 4) —
()9 ()3 ()3 ()9
4

odd | even
0 0
cfo]e of L1
1/0]0 3 2
| [ Gl 1
3 2
e|0]e|0

0(0]1

¢ -
req. probability =2 X —X — X —X —
4P d 373272
_1

9

) . ) . x—-1 y—-4 z+3 .

If image of point A(2, 3, 1) in the line > = 1 = 1 lies on the plane ox + By + yz =24
. x—1 1-y -6 . . .
also the line 1 = > = 5 lies in the plane then o + 3 + v is equal to

19)
Let pointon L; : x-1 = y—4 = 2-2 1S
2 1 -1

BQ@A+1,A+4,-\-3)
Now if B is foot of perpendicular of A in L;, then AB L L,
2 -D+1 A+ 1) -(A-4)=0

Re

h
ST
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6L+3=0 = k:—%

Hence B O,Z,—g
22

Now image A’ (-2, 4, —6)

Now equation of plane containing A'(-2, 4, —6) and line L, : Xl = = is

x-1 y-1 z-6
1 -2 15]=0
3 -3 12

= Tx+1ly+z=24
Hencea=7,=11,y=1

min{x +6,x°} x €[-3,0) . _
20.  If area bounded by f(x) = and x-axis is A then find value of 6A
max{xz,\/;}, x €[0,1]

Ans. 41

Sol.

» 2

/6-3 -2 1

-2 0 1
area is '[(x+6)dx+ szdX+J\/;dX:A
-3 -2 0

0
2 |3, 3

g8 2
=— 4+ -+ - =—
3 3

SRS

So, 6A =41
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21.

Ans.

Sol.

22,

Ans.

Sol.

b
LetA:{a d} and a + d = 2021 also B:hﬂ, (where o, =0, #0), AB=B then ad —bc is
c
equal to
2022

a bljla| |a
L JM ) M
Sao+bB=ala(a—-1)=-bp
&co+dp =B}ca =B(1—-d)
a-1 b
¢ d-1
ad—a—-d+1=bc
=ad-bc =a+d+1
= ad —bc =2022
For 3n observations of a ungrouped data. Variance is 4 and mean of first 2n observation is 6 and
mean of last n observation is 3, if 1 is added to first 2n observations and 1 is subtracted to last n

observations then variance of all 3n observation is k then value of 9k is :

68
Let first 2n observations are xj, Xo,........ ,Xon and last n observations are yi,y2,......yn.

Now %Xi =6, 2i 5, > x;=12n,Y y; =3n
n n

zxi +2yi _ 15n _5
3n - -

3n
2 2
Now —zxi +ZYi —52 =4
3n

= inz +ZYi2 =29x3m =87n

Now mean is Z(Xi +1)+Z(Yi _1) _Ln+2n-n _16

3n 3n 3
Now variance is Z(Xi i 1)2 i (yi _1)2 —(EJZ
3n 3
_ inZ +ZY12 +2(in —Zyi)+3n —(Ejz
- 3n 3

_ 87n+2(9n)+3n _(ET
3n 3

16}2 _324-256_68 _

=29+6+1 - —
(3 9 9

= 9K =68

Re

h
ST
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23.

Ans.

Sol.

24.

Ans.

Sol.

Let f(x) = ax>+bx +c Vx e [-1, 1], f(-1) = 2 and maximum value of f"(-1) is %and f(-1)=1,

f(x) < o find Olmin

5

f(x):aX2+bx+c

f'(x) =2ax + b, f"(x) = 2a
1 1

ivenf'(-1)= — =>a=—

g D 2 1

f(-1)=1=b-2a=1=b=

W oW

1

f(-1)=a-b+c=2 =c=
Now f(x) = i(x2+6x+ 13), x € [-1, 1]

f(X):i(2X+6):0 =>x=-3¢ [-1,1]

f(1) =5, f(~1) =2
fx)<5
SO Olminimum = 5

2

If coefficient of third, fourth and fifth terms from beginning in the expansion of (x +ij
X

(n € N) are inratio 12 : 8 : 3 then the term independent of x is :

-3
— IlCr ar Xn T
2 06 3 09
T;="Cra" x" ", T4 ="Cza’ x"
4 _n-12
T5 = nC4 a Xn

. . 2
Now coefficientof T; "C,.a” 3 3

coefficientof T, a nC3a3 “a(n-2) )
—an-2)=2 )
. n 3
and coefficientT, "Cza~ 4 8

coefficient Ty "C,a* ~a(n-3) "3

:>a(n—3):% (i1)

by (i) and (i) n =6, a=

N |~

for term independent of '

>

n—3r:0:>r:E =>r=—=2
3 3

2
T; = °C, 1 .x0:§:3.75z4
2 4
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