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Ans.

Sol.

Ans.

Sol.

SECTION-A
2 1 2 1 20
LetA=|6 2 11|andP=|5 0 2|.Thesum
3 3 2 715

of the prime factors of |P'1AP - 21| is equal to

(1) 26 (2) 27 (3) 66 (4) 23
@
|P’1AP - 2|| - |P’1AP - 2P’1P|
= [p7'(Aa-2D)P|
= [pfla-21|[p |
= |A-2]|
01 2
—16 0 11 =69
330

So, Prime factor of 69 is 3 & 23

So, sum =26

Number of ways of arranging 8 identical books
into 4 identical shelves where any number of
shelves may remain empty is equal to

(1) 18 2) 16 3) 12 4 15
“
3 Shelf empty : (8, 0, 0, 0) > 1way
(7,1,0,0)
2 shelf empty : (6,2,0,0) — 4ways
(5,3,0,0)
(4,4,0,0)
(6,,,0) (3,3,2,0)
1 shelfempty : (5,2,1,0) (4,2,2,0) | > 5ways
(4,3,1,0)
12,32 (5111
0 Shelf empty : (2.2.2.2) — 5ways
(3,311
(4,2,1,1)

Total = 15 ways
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Ans.

Sol.

Let P(3, 2, 3), Q (4, 6, 2) and R (7, 3, 2) be the
vertices of APQR. Then, the angle ZQPR is

M= (2) cos” [é}
(3) cos™ (éj @ =
@)
P@3, 2, 3)
0
Q(4, 6, 2) R(7,3, 2)

Direction ratio of PR = (4, 1, -1)
Direction ratio of PQ = (1, 4, -1)
4+4+1

V1818

Now, €c0s0 =

0==
3

If the mean and variance of five observations are

24 194
5 and —— respectively and the mean of first

) .7 )
four observations is —, then the variance of the

first four observations in equal to

4 77 5 105
1= 2) — 3) — 4) —
(1) 3 (2) 12 (3) 2 4) 2
3
g2 e 194

5 25
Let first four observation be x;, X», X3, X4
Here, X4 Xt Xt Xy ¥ Xs 28 @
5 5
Also X, + X, + X5+ X, :Z
’ 4 2

= X, + X, + X, + X, =14]
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Now from eqn -1
X5 = 10
194
Now, ol ="
25
Xp+X; + X5+ X +Xg 576 194
5 25 25

2 2 2 2
= X; +X; + X5 +X, =54

Now, variance of first 4 observations
2

Var = i=1 _ | d=t
4 4

_4 49_5

4 4 4

5. The function f(x) = 2x + 3(X)§,X e R, has

(1) exactly one point of local minima and no

point of local maxima
(2) exactly one point of local maxima and no
point of local minima
(3) exactly one point of local maxima and
exactly one point of local minima

(4) exactly two points of local maxima and
exactly one point of local minima

Ans. (3)

2

f(x) =2x+3(x)®

-1

fi(x)=2+2x3

Sol.

=2

X3

o+

-1
M m

So, maxima (M) at x = -1 & minima(m) at x =0

ALLEN
AIPOWERED APP

6.

Ans.

Sol.

Let r and © respectively be the modulus and

amplitude complex number

zZ= 2—1(2tan5§j then (r, 0) is equal to

2563c3—7E 3—n

;)
25 )

(M
2
A3)

“)

(0))

zZ= 2—i(2tan%j =x +1iy (let)

= 4[x2+y2 & Oztan’IZ

X
2
Q) + [2 tan 5—71)
8
= 2sec5—n‘= 25ec(n—3—nj‘
8 8
=2 sec 3_n
8
—2tan5—7t
& O=tan"’ 8
(wf=-5)
=tan |tan| T——
8
_3n
8

The sum of the solutions x € R of the equation

3c0s2X + cos’ 2x 3 9 .
=X —X"+6 1s

cos® x —sin® x
(Ho
3)-1

)1
4)3
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Ans. (3) Ans. (1)
3c0s2X + cos® 2x Sol. log.a, log.b, log.c arein A.P.
Sol. - ———=x-x"+6 e ,
cos® x —sin® x sbi=ac ....(1)
c0s2x (3 +cos’ 2x) s Also
) 2 =X -X 16 a 2b 3¢
cos2x (I —sin” xcos” x) log, (%j,loge (3—),10& (—j are in A.P.
c a
2
SABrer 0 s o N,
(4 —sin” 2x) (_) :gx_
4B3+cos’2%) 5 ¢ e
f— T oA =X —-X"+ 6 b 3
(3+cos” 2x) 22
2
o +2=0= (x + 1) -2x+2)=0 ¢ .
s0, sum of real solutions = —1 Putting in eq. (i) b*=a x 3
8. Let OA=3,0B=12a+4b and OC=b, where O . 3
is the origin. If S is the parallelogram with adjacent b - 2
sides OA and OC, then a:b:c=9:6:4
area of the quadrilateral OABC isequalto 10. If
area of S 2 2
(1) 6 (2) 10 _[\/ SI7 X +Cos X ’hl:A\/cosﬁtanx—sine+Bx/0056—sinecotx+C,
sin’ x cos’ x sin(x — 6)
(3)7 (4)8 where C is the integration constant, then AB is
Ans. (4) equal to
(1) 4cosec(20) (2) 4secH
Sol. (3) 2secH (4) 8cosec(20)
Ans. (4)
3 3
Sol. I sin? X +cos? x dx
\/sin3 x cos’ x sin(x —0)
3 3
— B sin? X +cos? X
Area of parallelogram, S= ‘5 X b‘ I= J — 3 - —dx
\/sm X cos” X (sinxcosB — cosxsin 0)
Area of quadrilateral =Area(AOAB)+Area (AOBC) 3 3
1 N N - = j sin? X dx+J. cos? x &
- 5 {‘a x (1221 Y 4b)‘ i ‘b X (12a . 4b)‘} sin x cos xA/tanx cos 0 —sin sin® x cos? x+/cos —cotxsin O
- sec” X cosec’x
= 8|(axb) dx + dx
‘ ‘ '[«/tanxcose—sine J‘\/cose—cotxsine
_ 8|@xb) I=L+L . {Let}
Ratio = — =8 . 2
‘(5 xb)‘ ForI;,let tanxcos® —sin O =t
2t dt
9. If log. a, log. b, log. c are in an A.P. and log. a — sec’ xdx = 050
cos
log.2b, log.2b — log.3c, log.3c — log. a are also in ) )
. Forl,, let cosO—cotxsinf=z
an A.P,thena:b:cisequal to
(1)9:6:4 2)16:4: 1 coseczxdx=2?f
(3)25:10: 4 (4)6:3:2 st
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I:II+IZ
¢ 2tdt

2z dz
+j :
sin0 z
2t 2z
+_
cosO

= 2secBy/tan xcosO —sinO + 2 cosecH+/cosO — cot xsinf
Comparing
AB = 8 cosec20

sin 0

The distance of the point (2, 3) from the line 2x —
3y + 28 = 0, measured parallel to the line

«/gx—y+l =0, is equal to

(1) 42 ) 643

(3) 3+42 @ 4163
)
A ..............................
(2.3)
2x -3y +28=0

Writing P in terms of parametric co-ordinates 2 + r

cos 0,3 +rsinBastan 6 = \/g

PQ+L1,3+
2772

P must satisfy 2x — 3y +28=0

NG

So, 22+ 5)=33+" 12820
2 2
We findr = 4+6\/§

If sin(zjzloge|x|+% is the solution of the
X

differential equation x cos [de—yzycos[zjﬂi
X ) dx X

and y(1) = g, then o is equal to

(13
()4

) 12
49
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13.
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4y

Differential equation :—

xcoszj—y =ycosz+x

X dx X

cosz{xg—y}:x
x| dx

Divide both sides by x*

dy
y| Yax V|1
Cos=| ——— |=
X X

> |

Let X=t

X

(dtj 1
cos t| — |=—
dx X

1
cost dt =—dx
X

Integrating both sides
sint=In|x|+c
y

sin—=ln|x|+c
X

N
2

Using y(1) = g, we getc =

So, oc=\/§:>oc2:3

If each term of a geometric progression a;, a,, as,...
with a, =— and a, #a,, is the arithmetic mean of

the next two terms and S, = a; + a, + ...+a,, then

S,0 — Si5 is equal to

(1) 2% (2) 2"
(3) 2" (4) 2"
(C))

Let r’th term of the GP be ar" . Given,

2a,= ar t
2ar™! = ar" + ar""

2

—=l+4r

r

2 _
r'+r-2=0
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14.

Ans.

Sol.

15.

Ans.
Sol.

Hence, we get,r=—2 (asr# 1)
So, Sy — Sis = (Sum upto 20 terms) — (Sum upto
18 terms) = T19 + Ty

Tig+ Ty =ar'™ (1 +71)

1
Putting the values a = 3 andr=-2;

we get Tig+ Ty = R

Let A be the point of intersection of the lines 3x +
2y = 14, 5x — y = 6 and B be the point of
intersection of the lines 4x + 3y = 8§, 6x + y = 5.
The distance of the point P(5, —2) from the line
AB is

13 5
() — ()8 )3 (4)6

4
Solving lines L; 3x +2y =14) and L, (5x —y = 6)
to get A(2, 4) and solving lines L; (4x + 3y = 8)

and L, (6x +y =5) to get B[%Jj.

Finding Eqn. of AB : 4x -3y +4 =0
Calculate distance PM

- |4(5)—3(—2)+4|:6
5

m .
Let x = — (m, n are co-prime natural numbers) be
n

. 1
a solution of the equation 005(2 sin”' x) = 3 and let

a, B(o > B) be the roots of the equation mx” — nx —

m + n = 0. Then the point (o,[3) lies on the line

(1)3x+2y=2 (2) 5x —8y=-9
3)3x—2y=-2 (4)5x +8y=9
“4)
Assume sin ' x =0
1
cos(20) =—
(26) 5
sin0 = i%
3
as m and n are co-prime natural numbers,
2
X==
3

ALLEN
AIPOWERED APP

16.

Ans.

Sol.

17.

Ans.

Sol.

Free Crash Courses
for Class 10" | NEET | JEE

So, the quadratic equation becomes 2x* — 3x + 1 =

1
0 whose roots are a.=1, = B

(1,%] lies on 5x + 8y =9

The function f(x) = ,xeR —{-2,8}

X’ —6x-16
(1) decreases in (-2, 8) and increases in

(=00,=2) U (8,00)
(2) decreases in (—o0,—2) U (-2,8) U (8,0)
(3) decreases in (—o0,—2) and increases in (8,0)
(4) increases in (—0,—2) W (-2,8) U (8,0)
(2)

fx) = ———

X’ —6x-16
Now,

—(x* +16)
(x* —6x—16)
f'(x) <0

f'(x)=

Thus f(x) is decreasing in
(—00,—2) U (-2,8) U(8,)

-

Lety= loge(L_zz

b

], -1 <x<1.Thenatx =

N | —

the value of 225(y'-y")is equal to

(1) 732 (2) 746
(3) 742 (4) 736
“)
y= log{l_sz

1+x
dy , —4x
Again,
d’y , —4(1+3xY)
& 7 (1-x)
Again
yoyte —4x +4(1+3x4)

1-x* (1-x*)
at x= l,
2
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736
Thus 225 " =225 x — =736
us 225(y'-y") = 5

If R is the smallest equivalence relation on the set
{1, 2, 3, 4} such that {(1,2), (1,3)} <R, then the

number of elements in R is

(1) 10 ) 12
(3)8 (4) 15
0))

Given set {1, 2, 3, 4}

Minimum order pairs are

(1, 1), (2,2), 3, 3), (4, 4), 3, D2, 1), (2, 3),3,2),
(1,3),(1,2)

Thus no. of elements = 10

An integer is chosen at random from the integers 1,
2,3, ...,

is a multiple of atleast one of 4, 6 and 7 is

50. The probability that the chosen integer

8 21
(1) > (2) 0
9 14
(3) = 4) >
)
Givenset={1,2,3, ........ 50}

P(A) = Probability that number is multiple of 4
P(B) = Probability that number is multiple of 6
P(C) = Probability that number is multiple of 7

Now,
P(A) =2, P(B)= - P(C>——
50 50° 50
again
4 1 1
P(ANB)= £ PBNO) = PANC)=
P(AmBmC)zo
Thus
PAUBLC)=2, 8 T 4 1 1,
50 50 50 50 50 50
Il
50
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Ans.

Sol.

Let a unit vector 0 =Xi + yj +zk make angles
and 2?nwith the vectors
respectively.
,then |0 — \7|2 is equal to

5
@ 3

47

=x+z=0 ....

Angle between U and p, =—
Al = T
- p, =[0]-|p,|cos =
3
.. (i)
Angle between Gandp, =
A e Al |- 2n
u-p, :|u|-|p3|cos—
3
:>i+i——:>x+y—_—1
N3 %

from equation (i), (ii) and (iii) we get

.. (iii)

X = y=0

NA 2
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21.

Ans.

Sol.

22,

A1A

1 | ~
Thus u—v= -—— ——k
e \/5 N RNRN
G_v= _2 1 3
NN
2
4 1 5
N Y I
( 2 2] 2
SECTION-B
Let o, B be the roots of the equation

x? —\/EX +3=0such that Im (o) > Im (B). Let a, b

be integers not divisible by 3 and n be a natural

99
number such that % +a®=3"(@+ib),i=y-1. Then

n+a+bisequal to

49
NG —\/§x+6=0<°‘
6+iE 6

5 - A%

a=3E"), B= \/§(e_ig)

a_99 +a®=0" (nglj
B B

_ a® (o +PB) _ 349(ei992jx\/§
p

=3% (-1+)

= 3" (atib)

~n=49,a=-1,b=1

~n+ta+b=49-1+1=49
Let for any three distinct consecutive terms a, b, ¢
of an A.P, the lines ax + by + ¢ = 0 be concurrent
at the point P and Q (o) be a point such that the

system of equations
Xx+ty+z=6,

2x + S5y +oz=p and

x + 2y + 3z = 4, has infinitely many solutions.
Then (PQ)’ is equal to

ALLEN
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Ans.

Sol.

23.

Ans.

Sol.

113
v a,b,candin A.P
=>2b=at+c=>a-2b+c=0
". ax + by + ¢ passes through fixed point (1, -2)
~P=(1,-2)
For infinite solution,
D=D;=D,=D;=0

111
D:[25 o|=0

123
= a=8

611
D,:[8 5 a|=0 = p=6
423

~ Q=(8,6)
. PQ* =113
Let P(o.,B) be a point on the parabola y* = 4x. If P

also lies on the chord of the parabola x* = 8y
whose mid point is (1,%). Then (a-28) (B-8) is

equal to

192
Parabola is x* = 8y
Chord with mid point (x;,y;) is T =S,

o xx; — 4(y+yn) = x,>-8y;

(1) = (@j

:>x—4(y+§):1_8x§:_9
4 4

(a,B) lies on (i) & also on y* = 4x
To-4B+4=0... (ii)
& B* = 4a ..... (iii)
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Solving (ii) & (i)
B’ =4(4p-4) = p>-16p + 16 =0
S B=8 43 and o =4p - 4 =28 +163

B) = (28+16y3,8+4f3) &

(28—16J§,8—4J§)

s A(a,

- (a—28)(B—8) = (+16+/3)(+4+/3)

=192

\/l—SiHZXdXZOL+Bx/§+’Y\/§, where o, 3

If

o8 —w | 3

and y are rational numbers, then 3a+4p-7 is equal
to

6

dx

Il
O3 —w |
T
w
>
N
x

|sin x —cos x| dx

I
oA t——w A

(cosx —sinx)dx +| (sinx—cosx)dx

I
O[3 =3
Al —wl|a

_-1+2{2-3
= oc+[3\/§+y\/§

a=-1pB=2,y=-1
30+4B—-y=6
Let the area of the region {(x, y): 0<x<30<y<

min{x’> + 2, 2x + 2}}be A. Then 12A is equal to
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Sol.

26.

Ans.

Sol.
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164

y=x+2 Y g

0.2
X
/ @3,0)

y=2x+2

2 3
A :j(x2 +2)dx+_[(2x+2)dx

0 2
P

3

12A =41 x4 =164
Let O be the origin, and M and N be the points on

-5 y-4 z-5
1 3

. X
the lines and

X+8 y+2 z+11
12 5
the shortest distance between the given lines. Then

OM:ON is equal to .

respectively such that MN is

9

I_l:x—5=y—4=z—5
4 1 3

M (4A+5, 1 + 4,31 +5)

=\

drs (4,1,3) = b,

X+8 y+2 z+11

12 5 9

N(12 u—8,5 -2, 9u-11)

MN = (41 —12p+13,4 =51 +6,3% —9u+16) ..(1)

L2

Now

ik
413 |=
1259

b, xb, —6i +8k ..
Equation (1) and (2)

AN -12p+13  A-5u+6  3A-9u+16

a - 0 8
Iand II
A=5u+6=0
I and III
A=3u+4=0

e

(4
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Solve (3) and (4) we get
=-l,u=1
~ M(1,3,2)
N 4,3,-2)
OMON =4+9-4=9

2r%| (F(r))> = F(X)f(r ()
27. Let f(x)_\/lim{ [( ()2) 2( ) ()J—rse r }
r—-x r _X
be differentiable in (—0,0) U (0,00)and (1) = 1.
Then the value of ea, such that f(a) = 0, is equal to
Ans. 2
Sol. f(1)=1, f(a)=0

r—->Xx

F(x) = I_im(er(fZ(.r)_f(x)f(lr)) i mj

r’e r
r2—x?2

=um(”“ﬂﬂﬂo—umx4%Tj

x| r+X r—x
2 )
fz(x)sz'(x)—xe‘e x
2X
y
y2=xyﬂ—x3eX
dx
2y
y_dy x* 3
X dx vy
Put |y =vX = y=v+xd—V
X dx
dv X
V=V+X———¢8
X Vv
d—Vze—:>e‘vvdv:dx
dx v

Integrating both side

e'(x+te)+t1+v=0

fQ=1=>x=1Ly=1
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28.

Ans.

Sol.

29.

Ans.

Sol.

30.
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:>c=—1—g
e

ev(—1—2+xj+1+v:0
e

y
ex (—1—3+xj+1+¥=0
e X

2
x=ay=0= azg

ae=2

Remainder when 64% is divided by 9 is equal to
1

Let 32 =t

643232 — 64t — 82[ — (9 _ 1)2t

=9k +1

Hence remainder = 1
Let the set C={(x,y)|x* -2’ =2023,x,yeN}.

Then Z (X+Yy) is equal to

(x,y)eC
46
x*—2Y=2023
=
z (X+Y) =46.

(x,y)eC

Let the slope of the line 45x + 5y + 3 = 0 be

27r1+% for some 1, r,eR.  Then
X 2
im I 8t dt | is equal to )
x>3 | 4 3r,X 2 3 E—
3 —I,X° —rx> —3X
2
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Ans. 12

Sol. According to the question,

= lim (using LH’ Rule)

ALLEN Al POWERED APP

Personalized Study Plan

A — Free Crash Courses

— for Class 10" | NEET | JEE

Many Nere



https://allen.onelink.me/90jx/6vbiypp4
https://allen.onelink.me/90jx/6vbiypp4

\)
CAREER INSTITUTE
KOTA (RAJASTHAN)

SCALE UP YOUR SCORE?
vt ALLEN SCORE TEST PAPERS

/

—] Total 10 Full ,
252 syllabus papers ALLEN

__________________ SCORE

TEST PAPERS with SOLUTIONS

[ |
E"—Cg Paper Analysis of

JEE Advanced 2023

By ALLEN
< Subject Experts

w Al:iswer key
with Solutions

Bponoy,

{10} JeE (aDv,)

Nt 202
Yo

_~

Key Features:
» Full Syllabus Papers
» Including Answer key
» JEE (Adv.) 2023 paper Analysis

Faculties
) prepared by ALLEN Expert

Scan QR to Buy

& myallen.in/asp24



https://myallen.in/asp24

