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SECTION - A
1. The area of the region {(x.y) XA <y< ‘xz —4‘,y 21} is:

(1) %(4\/5 +1) ) %(4\/5 -1) @3) %(4\/5 -1) 4) %(4\/5 +1)
Sol. (2

Required area = ZF\/ydy+j£«/4—ydy} =%[4\/§—1]
1 2

ax cxe ™
e™ —cos(bx) -
2. If lim 2 _17 , then 5a%+b? is equal to
x>0 1-cos(2x)
(1) 76 ) 72 (3) 64 (4) 68
Sol.  (4)
—CX
e™ — coshx — ¢
lim 2 _17
x—0 1-cos2x

On expansion

(1+ax +(ax)2+mj_(1_(bx)2+“}_cx(l_cx+ (CX)ZJ
2! 2! 2 2! 17

i 1-c0s?2 -
x> —C0S2X )
x (2X
( (2x)? j (2
( cj z(az b? CZJ
Xla—— [+x3 S+ +
. 2 2 2 2
Ilng 1 =17
X—> 2
—(4x
2( )

For limit to be exist

a—£=0:>c=2a
2
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a? b ¢
- 2 2 2_17
2
2 2 2
= a—+b—+4i=34
2 2 2
= 5a’ +b* =68
3. The line, that is coplanar to the line XJ;?’ = y1—1= 2;5 ,is
X+1 -2 z-5 X+1 -2 z-5
() === @ ===
-1 2 5 1 2 5
x-1 -2 z-5 x+1 -2 z-5
@ === @ =t
-1 2 4 -1 2 4
sol. (1)

Condition of co-planarity
X, =X 4 a,

Yo= Y1 bl bz =0
Z,-z; ¢ G
Where al, b1, c1 are direction cosine of 1% line and a2, b2, c2 are direction cosine of 2" line.
Now. Solving options
Point (-3, 1, 5) & point (-1, 2, 5)

-3 1 5
(1) 1 2 5
-2 -1 0

=-3(5)-(10) +5(-1+4)
=-15-10+15=-10
(2) point (-1, 2, 5)

-3 1 5

-1 2 5

-2 -1 0
=3(5) - (10) + 5(1 + 4)
—-25+5=0
(3) point (-1, 2, 5)

-3 1 5

-1 2 4

-2 -1 0
-3(4) - (8) +5(1 +4)
-12-8+25=5
(4) point (-1, 2, 5)

-3 15

-1 2 5

4 10
—-3(-5) — (-20) + 5(-1 - 8)
15 + 20 — 45=-10
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4. The plane, passing through the points (0, -1, 2) and (-1, 2, 1) and parallel to the line passing through (5,1,-7)
and (1,-1,-1), also passes through the point
(1) (0,5,-2) (2) (-2, 5, 0)
(3)(2,0,1) 4) (1, -2,1)
Sol. (2
Plane passing through (0, -1, 0) and (-1, 2, 1)
Then vector in plane (—1,3,—1) vector parallel to plane is (4,2,—6)

i
Normal vector to plane (fi)=|-1
4

N W e
|
[y

=i(16)-j(10)+k(-14)
fi=(857)

Equation of plane
8(x—0)+5(y+1)+7(z-2)=0

= 8X+5y+7z=9

From given options point (-2, 5, 0) lies on plane.

5. Let for a triangle ABC,
AB=-2i+ ] +3k
CB=ai+ B] + yIA<
CA =4i+3j+0k
If § > 0 and the area of the triangle ABC is 5 /6, then CB. CA is equal to

(1) 108 (2) 60 (3) 54 (4) 120
Sol. (2
5,

<apBy>

CA+AB=CB
(4,3,8).+(-2,1,3)=CB
=CB=(2,4,3+3)
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i ] Kk

ABxAC=|-2 1 3
4 -3 =5

=7(9-8)-](26+12)+k(10)

|ABx AC| =(9-8)" +(28+12)" +(10)°

=562 +306+325

Area of AABC =56

= 2|ABxAC| =56

= |ABxAC| =600

— 552 +308—275=0

—S?+65-55=0

= (8+11)(8-5)=0

§=5

CB=<2,38>

CB.CA.= <2,4,8>.<4,3,5>

=8+12+40=60
1 2 3

6. Letfor A=| o 3 1||A|=2.If |2adj(2adj(2A))|=32" then 3n + a is equal to

1 1 2

(1) 10 ()9 (3) 12 (4) 11

Sol.  (4)
|Al=2

adj(kA) =k™tadjA  {m = order of matrix}
adj(2A) = 22 adjA = 4adj(A)
adj (2adj (2A)) = adj (8adj A)
=82 adj adj (A)
|2 adj 2adj (2A)| = |27 adj adj (A)|
= @) |AF
— 221 |A |4
— 221.24
= 2% =(32)"
= 225 — 25n
= n=5
|Al =2
(6—1)—2(2a—1) +3(0.—3) =2
= 5-40+2+30.-9
= a=-4
3n+a=11
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The range of f(x) = 4 sin! [ ;(2 j is
X“+1
(1) [0, ) (2) [0, 7] (3) [0, 2m) 4) [0, 2n]
@)
. xP
f(x) =4sin (1+x2]
0< X > <1
1+x

2
— 0<sin| =2 5 <X
1+x 2

2
= 0<4sin? 1X 2J<2n
+X

Range : [0,2n)

Let a;, ay, as, .... be a G. P. of increasing positive numbers. Let the sum of its 6 and 8" terms be 2 and the

product of its 3r¢ and 5" terms be % . Then 6(az + a4) (as+ as) is equal to

(1) 2 )3 (3) 33 4) 242
(2)
a..a _1
3 5_9
= arz.ar“z1
9

2 1
= (ar) =5
= ar?’zé ...(0)
ag+ag =2

—ar’+ar’ =2
=ar(r* +r*)=2
:%r2(1+r2):2
=r’1+r*)=2x3
—r2=2=r=2

1 1 1

=—X—mme = ——
3 242 642

6(a, +a,)(a, +2g)
= 6(ar +ar®)(ar® +ar’)

3
=6 %+1 (1+1r2j=3
r- 313 3
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9. If the system of equations

2x+y -z=5

2X-5y+iz=p

X+2y-5z=7

has infinitely many solutions, then (A+u)? + (A-p)? is equal to

(1) 904 (2) 916 (3) 912 (4) 920
Sol. 2

A=0

2 1 -1
2 5 1
1 2 -5
=2(25-24)-1(-10-1)-1(4+5)=0
=51-3x=0

= A1=17
A, =0

5 1 -1
p -5 17
7 2 -5
= 5(25-34) -1(-51—-119) -1(2u+35) =0
=—-45+51+119-2u-35=0
=39+3u=0=pu=-13

(A +R)° + (A —p)* =4 +(30)°

=916

= =0

=0

10. The statement (p A (~Q)) v ((~p) A Q) Vv ((~p) A (~q)) is equivalent to :

D Ep)v(~-a9) (2) ~=p) A (~0) ) pv(~q) @ pvq
sol. (1)

(pA~a)v(~pAQg)v(~pr~Qq)
P

PA~Q=
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e}
fa)

-

~pAQ=

%/;’7 v

~pr-q= %,

o

4

N\

L
N\

(PA~a)v(~pAd)(~pr~a)
(o.B)

(~p) v(~0)

Plane passing through (0, -1, 2)

and (—1, 2,1)
then vector in plane <-1,3,-1>
vector parallel to plane is <4,2,—6 >
normal vector to plane L,

] k
-1 3 -1
4 2 -6

()=

=i(~16)-(10)+k(-14)
n=<8,57>

Equation of plane
8(x—0)+5(y+1)+7(z-2)=0
=8x+5y+7z=9

From given options point (—2, 5, 0)
lies on plane.
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11.  LetS= {z eC:z=i(2"+ Re(i))} . Then z§S|z|2 is equal to
7 5
(1) 4 @3 (3)3 @) 3
Sol. (1)
Letz=x+1iy

Z =i(z® + Re(2))

= X —iy =i(x? —y? + 2ixy + X)

= X—iy=-2xy+i(x* —y* +x)
Xx+2xy=0and x* —y? +x+y=0
x(1+2y)=0 and x* —y* +x+y=0

If x=0then -y’ +y=0

=y=10
Ify=_—1then x-tix-log
2 4 2
31
=>X=—",=
22
={0+io,0+i,—§—1i,1—1i}
2 22 2
Z|Z|2=O+1+g+l+1+£:4
Zes 4 4 4 4

12. Let o, B be the roots of the equation x2 —/2x +2=0, Then o2+ B is equal to

(1) -128\2 (2) -644/2 (3)-128 (4) —64
Sol. (3)

xz—x/§x+2:0/
3

J2£-6

2

:ﬁ(lii\@J

2
= 20, —\20°
= o —20, B:—\/sz
o + B =27 (0" +0®) =2 (0® + w) =128

2

13.  Letfd =2, ‘B‘ = 3 and the angle between the vectors @ and b be %.Then ‘(§+25)x(2§—35) is equal to

(1) 482 (2) 841 (3) 882 (4) 441




Sol.

14.

Sol.

ab -
- —a.b=3/2
2 (2)(3)

2b

+

-3b

Let
q=
& =|a| +4|b| +4( 5)

'Ul
mt ” g|| =

=4+36+12+/2
=40+12+2

aff =4[af* +9|b[ ~12(a-b)
=16+81-36+/2
—97-362
pa=2Jaf -6[p[ +ab
—8-54+32

=—46+3\2

[pxa|=(pllal)’ - (pa)
= (40+1242(97-36v2) |- (342 ~46)
- (3016-276+2 ) - (21342762

=882
T 4
e s +.|.e’X tan*® xdx

The value of - 0 is

2

je‘x (tan49 X + tan51x)dx

0
(1) 25 (2) 51 (3) 50
(3)

B /4
let I, =¢ /+_[e tan® xdx

l, = fe‘x (tan* x + tan® x ) dx
0
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(4) 49
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Sol.

16.

Sol.
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then |—1 =50
|2

1 5
The coefficient of x° in the expansion of (2x3 - 3—2j is

X

80 26
1) Ky ()8 3)9 @) 2
1)
1 5
general term for [Zx3 ——Zj
3x

T

r
3\5-
r+1—5C( 3 2) (2X) '

= SCr (~1)73 7725 XI5
15-5r=5=r=2
Coeff. Of x*> =°C,(-1)*372°

=1O><1><8
9

80
9

The random variable X follows binomial distribution B (n, p), for which the difference of the mean and the
variance is 1. If 2P(x = 2) = 3P(x = 1), then n?P(X > 1) is equal to

(1) 16 (2) 11 (3) 12 (4) 15

2

2P(x =2) =3P(x =1)
2x"c,P?(1-P)"? =3"¢c P (1-P)"*

2= b _3ha-p)

= (N—-1)P =31—P)---(i)
nP—-nPq=1
=nP-nP(l-p)=1

:>nP2=1:>n=i2
p

= put in equ (i)
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1

(—,1} P=3(1-p)
p

1 p_33p

p
=1-P*=3P-3p?

=2P*-3P+1=0
—2P?—2P—P+1=0
= 2P(P-1)-1(P-1)=0
=P= % P =1{Re jected}
n= L =4
(1/2)
n’P(x >1) =n’p(1-P(x =0) —P(x =1))
=n’P(1-(1-P)" -nP(L-P)"")

= (4 (1—@ _4@)}

=16-1-4=11

17. Let the centre of a circle C be (o) and its radius r < 8. Let 3x + 4y =24 and 3x — 4y = 32 be two tangents and
4x + 3y =1 be a normal to C. Then (o~ B +r) is equal to
Q)5 (2)6 3)7 49

Sol. (3)

Centre lies on normal
=40+3p=1

Distance of (oc, B) from L, and L, are equal

3o.+4B—24| [3a—4p—32)|
5 | 5 |




18.

Sol.

19.

Sol.
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300+ 4B—24 =30+ 4B +32 300+ 4B —24 = 30— 4B —32
=60, =56 8p=-8

28 -109
:3>(X-—'7§-,B —-——?g—— B —-"1,(X-—-1

28 \ (-109 _Y
r=\/(?—4j +( . +5j >8 y=\(4-1) +(-5+1) =5

(reject) oa—PB+y=7

Let N be the foot of perpendicular from the point P (1, -2, 3) on the line passing through the points (4, 5, 8) and
(1, —7.5). Then the distance of N from the plane 2x—2y+z+5=0 is

(1) 6 (27 39 (4)8

)

P(L-2,3)

x-1 +7 z-5
L: ==X =22 )
1 1

N({+1,46—74+5)

PN =(),4%—5A+2)

PN.<1,4,1>=0

=>A+16A-20+A+2=0

=>Air=1

N(2,-3,6)

Distance of N from 2X—2y+z+5=0is
2(2)-2(-3)+6+5

) J2+(=2) +(1)

3

All words, with or without meaning, are made using all the letters of the word MONDAY. These words are
written as in a dictionary with serial numbers. The serial number of the word MONDAY is

(1) 328 (2) 327 (3) 324 (4) 326

)

(AL ][] ] |=10
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AL [ ]2
41
(MB] [ ] ] -2
41
(MIN] T ] ] -2
3!
(M[OTA] [ [ J-s
3!
(Mo[o] [ [ -8
21
[MOINTA] [ -2

IM|O[N|D|A]|Y]|=1
Rank=120+120+24+24+24+6+6+2+1
=327

20. Let (o, B) be the centroid of the triangle formed by the lines 15x—y = 82, 6x-5y= —4 and 9x + 4y =17. Then
o+ 2p and 2o — B are the roots of the equation
(1) x2-13x+42=0 (2 )x2-10x+25=0 (3) x2-7x+12=0 (4) x2-14x+48=0

Sol. (1)

A (6.8)

Centroid (OL’B):[6+1+518_7+2j=(4,1)
3 3

oa+23=4+2=6

20—-B=8-1=7

Quadratic equation
X?—(6+7)x+(6x7)=0
= Xx*—13x+42=0



21.

Sol.

22.

Sol.
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SECTION-B

Let A={-4,-3,-2,0,1,3,4} and R = {(a, b) € AxA: b = |a| or b? = a+ 1} be a relation on A. Then the minimum
number of elements, that must be added to the relation R so that it becomes reflexive and symmetric, is

(7)

R=[(-44),(-3,3),(3,-2),(0,1),(0,0), (1, 1),

(4,4), (3,3)}
For reflexive, add = (-2, -2), (-4, -4), (-3,-3)

For symmetric, add = (4, -4), (3, -3), (-2, 3), (1, 0)

]

2 n n
Let f, = j(Zsin“ij (2k—1)sink‘1xj cosxdx,n e N. Then fx —fy is equal to
o \ k=1 k=1
(41)
/2 n
—I (Zsm )( (2k—1)sin*" xjcosxdx
k= 1
sinx=t
cosxdx =dt

A{5 g

(1t ) (143605 b (20 1) )t
g g

= (1t ) (1436458 4t (204 1) ot

=1,(

),

(
+J'01(1+t+t2 +...+t"‘1)(2n+1)t"dt

1+t+t2 4.7 )(1+3t+5t2+...+(2n—1)t”‘1)dt

1+3t+5t" +..(2n+1))t'dt

f.—f =J.01(1+3t+5t2 +...+(2n+1)t”)t"dt

+_[01(1+t+t2 +...t”“)((2n+1)t")dt
put n=20
1o =I:(1+3t+5t2...41.t2° 2°o|t+J':(1+t+t2...t19)(41.t2°)o|t

1 3 5 39 41 41 41 41
=l —t—F—+.t—F— [+ =+ —+—
21 22 23 40 41 21 22 40

1+41 3+41 39+41
+ +.o.+

- +1=40+1=41
21 22
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. . . . . dy 4x X+2
23. If y = y(x) is the solution of the differential equation —=+-— y= =, X>1 such that
dx (x —l) (Xz _1)5

y(2):§|oge(2+\/§) and y(\/i)zocloge(\/a+[3)+[3—\/_, o, B, v, € N, then afyisequalto
Sol.  (6)

. . . . dy 4x X+2 . .
given differential equation — + y= 5 Is linear D.E.

dx (xz—l) (xz—l)
IF. = [ 1dx— 2In(x* ~1) = In(x* ~1)" =(x* ~1)

) 2 X+2 2 2 «
o [l )
_J‘\/_ j 2dx
=\/>:+2In[x+\/>:}+c

put y(2 )=§ (2+\/_)
%In(2+ J3)(9)= 3+2In[2+\/_] +C

—c=-3

put x=\/5
y=1+2|n[ﬁ+1}—«/§
a=2,f=1=y=3
apy=2(1)(3)=6

24. Total numbers of 3-digit numbers that are divisible by 6 and can be formed by using the digits 1, 2, 3, 4, 5 with
repetition, is
Sol. 16

a b | 2

(a,b) =(1,3), (3,1), (2,2), (2,5), (5,2), (3,4), (4,3), (5,5)
= 8 numbers

a |b |4

(ab) =(1,1), (1,4), (4.1), (2.3), 3.2)
(4,4), (3,5), (5,3) = 8 numbers
total 8+ 8 = 16



26.

Sol.

The remainder, when 71% is divided by 17, is
12

7103 — 7.7102

=7(7?)"

=7(51-2)°" — remainder = 7(-2)*"

~7(2°)(16)"* =-56(17 —1)"* — remainder = —56(~1)*

Remainder = —-56 + 17k
=-56 + 68
=12

10
Let f(x) =) kx“,xeRIf2f(2) ' (2) = 119(2)"+ 1 then n is equal to
k=1

10
10
f(x) =D kx*
k=1

= F(X) =X +2X* +3x° +---+9x® +10x" — (i)
Xf(X) =x? +2x% +...+9x™° +10x™ .. (i)
"(i) - (in)"

FO)A-X) =X+ x>+ X3 +---+x0 —10x"

f(X)1-x)= M —10x*
1

X (1— X" ) _10x*

1-x)*  (1-x)
f(2)=2+9(2)"
(1 —x)? f(x) = x(1 — x*%) -10x** (1 - x)
diff. w.r.t. x
(1-x)*f'(2) +f(2)2(1—x)(-D)

f(x) =

=x(~10x%)+(1-x"*) =10x*(~1) - (1- )(110)x"

putx =2

'(2) +f(2)(2) =—10(2)° +1-2° +10(2)"* —110(2)** +110(2)™*
=(-121)2" +(120)2" +1

=219(240-121) +1

=119(2)" +1

n=10

JEE MAIN

(Session 2) 2023



28.

Sol.

29.

Sol.
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For x e (-1, 1], the number of solutions of the equation sin! x = 2 tan*x is equal to .
2

sintx =2tantx

sin™ x =sin‘1( 2x - j
1+Xx
_2X
1+ x2

:x( 2 5 —1j=0
1+x

= x=0,1,-1 but — 1 is not included.
Answer 2 solutions

=X

The mean and standard deviation of the marks of 10 students were found to be 50 and 12 respectively, Later, it
was observed that two marks 20 and 25 were wrongly read as 45 and 50 respectively. Then the correct variance
iS

269

X
Mean _ZK
10

X,
—50=2%
10
— 3x, =500
correct EXi =500—-45-50+20+25=450
Ix2  -\2
2 _ i
=" _(x)

2

—144=2 3500
10

= ¥x’ =26440

correct Sx? =26440—(45)° —(50) +(20)" +(25)°
= 26440-2025-2500+400+625

= 22940

o = correctIx; [ correctXx; ’
10 10

2
_ 22940 _(ﬂ’j = 2294 — 2025
10 10

=269

The foci of a hyperbola are (£ 2, 0) and its eccentricity is g . A tangent, perpendicular to the line 2x + 3y = 6,

is drawn at a point in the first quadrant on the hyperbola. If the intercepts made by the tangent on the x and y -
axes are a and b respectively, then |6a| + |5b| is equal to

12

2ae=4

2
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3
slope of tangent m= >

equation of tangent is

y=mx++/a’m’ —b?

3 16(9) 20
y:—Xi —_ = | = —
2 9\4 9

30.  Let[o] denote the greatest integer < o. Then [ﬁ]+[\/§]+[\/§]+....+[\/12_0] isequal to .
Sol. 825

/100 | [ 120 |=10x21
S=1x3+2x5+3x7+...+10x21
=1201r(2r+1)

=2§jr2 +§jr

r=1 r=1

_ 2x10x11x 21+10><11
6 2

=770+55

=825



Perfect mix of

CLASSROOM Program aided
with technology for sure SUCCESS.

C;ntinng the leay
for the last 16 years

MOTION LEARNING APP

Get 7 days [fi{33 trial & experience Kota Learning




MoTioN
HAR STUDENT KI CARE

HAI JAHA

BHAROSA

HAI WAHA! » I

AT 2 T

JEE | NEET | BOARD | OLYMPIADS

Q 1800 212 1799

ADMISSIONS OPEN



