CUET Mathematics Solved Paper-2023

SECTION: COMMON

In the context of differential equation

~ Match List-I with List-1I
‘ List-I List-II
i ko s I Notadifferential
EE ot a differentia
e L
d
B. x2 Ex}i =x* 4 2y2 +xy I Linear first order
C  sinx+y=cos(x+y) IL Variable separable
dy
D (x+ y)a; =1 IV. Homogenous

Choose the correct answer from the options given below:
(@ A-LBLCILDIV (b) A-LBIV,CIILD-
(© AJLBIV,C, D-II (@ A-IV,B-L CIL, D-II

If5x+y£100,x+y$60,x20,y20.Thenoneofthe

corner points of the feasible region is :

(@) (60,0 (b) (0,100)

() (10,50) @ (0,20

Let A be a square matrix of order 3 then |3A]is equal to
@ 3|A| ®) 32|A|

© |AP @ 3*|Al

Which of the following differential equation represents
the family of circles touching the x-axis at the origin?

(@) (xz—yz)dy—2xydx=0
(b) (x2+y2)dy+2xydx=0
(©) (xz—yz)dx+2xy dy=0
@ (x2+y2)dy—2xydx=0
The critical points of /(x) = 3 +x2+x+1lare

@ 2,1 ) —2,-1
© L1 (d) do not exist

g1
Let A={ Songy j\ , then adjoint (A) is:

17 4 L1
@ Ll 4} ) ite 3

10.

Held on 2 May 2023, (Shift-1ll)

-4 1 4 1
o e ] @ {_2 3]

2 3

The inverse of the matrix A= [ i 2“\ is:

-2 3 Dhesis 73
@l L bt {:) 6 SR

-2 -3 D
@ by 2 @ 11 2

: e : _

The integral '[ e [—2—)-(2—) dx is equal to:

X
e : : ;
(a) —+C,where C is constant of integration
X

X
e - : ;
(b) 5 +C, where C is constant of integration
X
© e*x+C,whereCis constant of integration
@ x2e* +C, where C is constant of integration
dy
Ify=x",—= will be:
ARy

(a)_ x*

(O : (d xx+

Two cards are drawn simultaneously from a well shuffled

®b) x*(1+logx)

pack of 52 cards. Then variance of the number of kings is

680 6080
o sl v
680 6800

© 51 @ (221
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11.

12.

13.

14.

15.

If a fair coin is tossed 10 times, then the probability of
obtaining at least one head is:

17
@ T024 ® 1024

1023 -
© 24 @ To2a

In a LPP, let R be the feasible region.

A. IfRisunbounded then a max. /min. value of objective
function may not exist.

B. IfR isbounded then a max. and min. value of
objective function will always exist.

C.  Ifasolution exists, it must occur at a corner point.

D. If Risbounded then max. will exist but min. may or
may not exist for an objective function.

Choose the correct answer from the options given below:

(a) A,B,Conly () Bonly
(¢) A,Conly (d D,Conly
The order of a null matrix is:

@@ 0 ® 1

&) 2 (d) any order

2
The value of j(\/; + —j:—] dx is:
X

)
(@) %—+ log | x|+ C,( where C is constant of

integration)

2
(b) 52— +log|x|+2x+C, (where C is constant of

integration)

(©) %[‘\[_ + —\}——] +C , (where C is constant of

X
integration)

3 -
3z

- (d) —3—x2 +24x +C, (where Cis constant of

integration) ,
The volume of a cube is increasing at the rate of 27cm°/s.
How fast is the surface area increasing when the length
of the cube is 12 cm?

9
@ 9cm?/s o cm?/s
(©) . cm?/ (d) . cm?/
ST i S
c) gomss .3

‘(©) Conly

SECTION: CORE MATHEMATICS

%7
Ao I 4 =10, thenx is:
X

@ 2 By £

© 4 d O

Which one of the following options is incorrect?

For a square matrix Ain the matrix equation AX=B.

(a) If|A|=0,then there exists a unique solution

(b) If|A|=0and (adj A) B # 0 then there is no solution

(¢) If|Al#0and (adj A) B#0then there is no solution
(d) If|A|=0and (adj A) B =0 then system has infinitely

many solutions
The area enclosed between the curves y = x2andx =y?is
' 1
@ 1 ® 3
1 1
© 3 @ 7

The simplest form of tan™! { 2x - } is, where
a‘—x

—a<x<a.
=1 X ;1
(@) tan . (b) tan " (ax)
() a tan”' = (@ sin”! =
a a
(1 = X2\ dy
Ify=sin! then —=
.kl +x? J dx
odi 19 2
® 2 O 2
- 1 . 1
W ey ' @ 152
The minimum value of f(x) = [2x 1| is
@ - () 0
1
@ : @ 1

The solution of y' — y" = 2x is:

A. ‘y=x2+2x+2 B. y=x2+2x+'1

C o y=x+2 D. y=x2—2x+1

Choose the correct answer from the options given below:
(a) AandBonly ~(b) Bonly
(d AandD only
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8. The value of A, so that the li e it e
L evaueok , 5o that the lines — Ty >
d7—7x 62 Al
and—2- — are perpendicular 1s:
10 > ol
@ W AT
i} o il
© 7 @ -7
0. Ifafair coin is tossed 10 times the probability of atleast 6
heads is:
105 )
e ® T2
53 Ml
© % @ 313
10. Theunit vector in the direction of a+ pifa=21 —j+2k
& b= —i+}—-f< is:
(@) i+()3+f< (b) ik
Sl T8 s
© i+j+k @) *ﬁ”j—z‘k
11. A doctor is to visit a patient. It is known that the

odulk

probabilities that he will come by train, bus, scooter or by

other means of transport are respectively

=

) 2 ¢
0’5°10 and».g . The probabilities that he will be late are

—

. 2
dh jgiats ; s
23 1 if he comes by tram‘, bus and scooter

respectively, but if he comes by other means of transport,
then he will not be late. When he arrives, he arrives late.
The probability that he comes by bus is:

4 1

@ 3 ® T3
1 1
© 3 @ 5

12, If G=5i—j-3k & b=i-3j+5k: the angle between

i+band a—bis

(@) 60°
© 120°

(b) %°
(d 30°

13

14.

15.

Let A be the square matrix of order 3, then [kA|, where kis
a scalar, is equal to:

(@ 3KA| ®) KAl

© KA @ kAl

Ifx, y & z are non-zero real numbers, the inverse of matrix

G
A=|0 y 0]is
00z
xt @8 o0
@ | 0 ymem
0w
3. b 4
() xyz| 0 vy 0
0 0 z'1
x'l 0 0
1 .
B 8y el
Xyz
g o 28
| 1.0 .0
@ —|0 170
X
Pl 0 1

i3

P ——d—x——— is equal to:
%1+«/tanx ;

( ko 60
4 ¢ ® 73

b o
@ 3 @ 3
The slope of the normal to the curve y = 2x%—4 at
P(1,-2)is:
@ 4 (b) -4

1

@ 3 @ 0
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17.

18.

19.

20.

21.

22.

23.

24.

25.

The maximum value of sinx +cosx, X € Ris:

@ 2 ® 2
1
© ”ﬁ (d) Not known
The intervals for which f (x) = «4— 2x2 is increasing are:
@ (o0 b)) (L)

(C) (—00, -1) o (091) (d) ("1’ 0) Y (LOO)
Therelation R= {(a, b):a< b?} on the set of real numbers
is:

(@) Reflexive and symmetric

(b) Neither reflexive nor symmetric

(c) Transitive

(d) Reflexive butnot symmetric

Points of discontinuity of the greatest integer function
f(x) = [x], where [x] denotes integer less than or equal tox,
are :

() allnatural numbers (b) allrational numbers
(c) allintegers (d) allreal numbers

The number of all onto functions from the set {1,2, ... n}
to itself is

@ 2° () n?
(¢ n! (d @)
1 a b+c
The valueof [I- b c+a is
1 ¢ a+th
(b) (a+b+c)

(@ O
© (@a-b)(-0)(c-2)

@ a?+br+c?

1
The principal value of cot™! (-— -—j

1
L Sl
@ 3 ® %
© F @ 2
D E g
J1+x? -1
The simplest form of tan™! ,x#0is:
X
(@) tan~'x ®) x
] o
© 'z‘tan 'S : (GY) 1+ x2

d
The general solution of E;yZ =1+x2+ y2 + x2y2 is:

( given that C is the constant of integration)

3
(a) tan“x=y+%—+c

27.

28.

29.

30.

3
(b) tan‘1y=x+§3—+C

© tan'x=tanly+C
@ tan'x=tan'y=C
; dy
Ify = x*sn%) then —==7
y=x en 3o

(a) X X COS X

(b) x = Si.“ )[sin x + sin log x]

o % anx)[sin(1+ log x) +x log x cos X]
(@ x xsin0[sinlog x +xlog X cos x]

The area of the region {(X, ¥):¥ 2 x> and y<| x|} is

@ 2 ® 1
| o0
© 5 @ 3

The angle between thelines T = 31+2) - Ak + 0 +23+2K)

and 7 = 5j— 2k + p(3i +2)+60) is:

@ sin’! (1591) (b) cos™! (12—95)

© coé—l (12-91] @ sin™! (12%)

B 0
Thematrix [0 1 0|isa
0 .0

(a) zeromatrix (b) identity matrix

(c) scalar matrix (d) diagonal matrix

Match List I with List II

List-I List-I

A.Ix+my+nz=dis L Equation ofplane
passing through a-
given point and
normal to given

" vector
B3+Z+E—l' 1. Equation of pl
Lo is . Equation of plane

e

C (F- a)i=0 IIL Plane passing
through the
intersection of two
planes

D. (ax+byy+¢z+ dy)+ IV. Intercept form of

)\4(32X+ b2y+ 02Z+ dz) =0

SR :

Choose the correct answer from the options given below:
(@ A-LBIILCIV,DI (b) A-IV,BIL C-LD-II
(¢ A-LBIV,CLD-I (d) A-LBIL, CIIL DIV
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81+

32.

33.

34.

The value of integral j 4x% +9 dx is

(@ %\/47&2 +9 +%log 2x+\]4x2 +9\+C
4 [

) %\/4x2+9 +§10g 2x +4x> +9

© 2x 4x2+9+%10g 2x+\/4x2+9\+c

@ xV4x2+9 +%1og 2x +V/4x% +9

Let £ (x) = x° be a function with domain {0, 1,2, 3} then
domain of /! is:

@ 1{3,2,1,0} (b) {0,-1,-2,-3}

© {0,1,8,27} (d) {0,~-1,-8,-27}

The area of the parallelogram determined by the vectors

+C

+C

i42j+3k and 31 -2j+kis
@ 83 ®) 443
© 16V3 @ 243

A manufacturing company makes two models M, and M,
of a product. Each piece of M, requires 9 1abour hours for
fabricating and one labour hour for finishing. Each piece
of M, require 12 labour hours for fabricating and 3 labour
hours for finishing. For fabricating and finishing, the
maximum labour hours available are 180 and 30
respectively. The company makes a profit of T 800 on
each piece of M; and 7 1200 on each peice of M,

The above Linear Programming Problem [LPP] is given by

35,

(a) Maximize Z=_800x+ 1200y
Subject to constraints,

3x +4y <60
x+3y<30
x,y20

(b) MaximizeZ=800x+ 1200y

Subject to constraints,

3x +4y =60

x+3y230

X y=0
(¢) MinimizeZ=800x+ 1200y

Subject to constraints,

3x +4y <60

x+3y =30

x,y20
(d) Minimize Z=800x + 1200y

Subject to constraints,

3x +4y 2 60

x+3y<30

xy=0
A manufacturing company makes two models M, and M,
of a product. Each piece of My requires 9 labour hours for
fabricating and one labour hour for finishing. Each piece
of M, require 12 labour hours for fabricating and 3 labour
hours for finishing. For fabricating and finishing, the
maximum labour hours available are 180 and 30
respectively. The company makes a profit of ¥ 800 on
each piece of M, and ¥ 1200 on each piece of M,
The maximum profit will be at the point
@ (0,10 (b) (20,0)
(© (12,6 (d) (0,0
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Hints & Explanations

dy 1+y2 dy dx
1. (@A) — e e
! d vz la . Jex,
Which is a variable separable.
24y _ x2 -2y +xy
B x‘ == 2_22+ = L T e
@) % gk %

Which is a homogeneous differential equation.

(C) sin (x +y) =
equation.

_‘.iz.-_*
D) (x+y) o 1

= f-I-Jf-*x*ry =
dy dy

dx
_.—-__x_—_-y

cos (x +y) —» not a differential

Which is a linear differential equation.
(c) Given:5x+y< 100, x+y$60, x20, y20.

For point P, solve equation Sx +y = 100 and x + y =60
= 5x+60-x=100 = 4x=40 =>x=10

- y=60—10=50.

. Co-ordinate of P is (10, 50), which is a corner point

(d) *+ Aissquare matix of order 3
CBAE 33|A|

(a) Euation of circles touching the x-axis at original is

(- 0P+ G- BF =

1ra
242 k= - e
o2+ yE-0k=0 =k Zy[x 10 ]

Differentiating with respect to 'x' . we get

& P
2+ 2y —‘Zx-—2k . =0
= )c'-kyi——ki}i =0.

dx

5.

N

~J

-]

9.

(d)f(x)=x3+x2+x+1
=f(x)=3x+2x+1

For critical points: f'(x)=0

= +J L
= 322 +2x+1=0 = x=—2—"——2‘—t—12-
—2++-8
=3 x=———2—J: (not possible)

So, critical point does not exist.

(d) Here, 4= E —41]

: 4
odj (A)=\:_2 3]

(b) The given matrix is

2538
A=
i
Then |A}=2x2-3x1=1

i 21 =3
and adj(4) = \:—l ) ]

soks

! e |
Now, |Aladj (4) 1[

-1

dletI=[¢ —x——l)dx
s je(?.xz

ex

=—+C.
2x

(b) Given, y = x*

Taking log on both sides:
log y = x logx
Differentiating both sides, we get:

1d
——~y=x-l+1ogx.
y dx x

dy- -
—=y(+]
= o y(1+logx)

= 8. x* (1+logx)
dx

-
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10. (d) Probability of getting O kings, 15. (a) Let x be the side of the cube.
e
P(X=0)= Gox g 1128 Given, D _ 27 cms
¢, 1326 dt
Probability of getting 2 kings PX=1) 3
4 48 = ﬂf—l =27 cm’/s
o Cl X Cl = 192 dt2
i 1326
s : . 5 dx 3
Probability of getting 2 kings PX=2) = 3 . =27 cm’/s
_4C2X48C0—‘ 6 L
1326 1326 N
Probability distribution is dt x
Surface area of the cube S = 6x*
l'x [ 1 2
9
B 1128 | 192 | 6 L85 15,9 —12xx—
1326 | 1326 | 1326 dt dt X
£ 108
goilughaaneq ge g 682 =22 - x=120}
1326 13060 1826 221
1128 192 6 36 108
E(x?) = 0 AP XX = B e SR
(Y=Y %iane,. 1336 1aRp 221 TR
36 f3a )\ Section : Core Mathematics -
Variance = E(Xz)—[E_(X)]2= ———*(-—-) 2% 2
221221 1), 510> 2-8=10
6800 =
—(221)2 :>2x2=18=>x2=9:f>x=:t3

1
11. (c) Probability of not getting head = 3

When coin is tossed 10 times then probability of not ;

1O
getting head P= (5)

Probability of obtaining at least one Bead =1-P

Loy e
i 2} 1024

12. (a) If R be feasible region in an LPP then-

(A) If R is unbounded then a max/min value of objective
function may not exist.

B) If R is bounded then a mix/min value of objective
function will always exist.

(C) If a solution exists, it must occur at a corner point.
13. (d) Null matrix can have any order.

2
14. (b)Letl= j(«/h%) dx
X

= _"(x+§+2) dx.

x2

=—2—+£n\x\+2x+C.

2. (c) If |A|#0 andadj (A)B#0
— The matrix equation AX = B will have unique
solution.

3. - (¢) Let A be the area between the curves.

AN
y=x
PR
Ly RTY
e
)

Solving x = y? and y = x?, we get point P (1, 1)

1
Then, A= | (31-2)é*.

xX=0

1 ) 57!
=_£(~/;—x2)dx=[§x3/2 _%_]0
=—-2—x1—l=

3 3
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Let ——smG = cosb = ,;1———-——\161 St

a

S (a). sin”! 1-o oges S
() e == collsn e

15152 .. 2 iy >

Let, x = tan@

12t 1—tan29 4 cosze——sinze

1+x% l+tan2 0 cos® 6+sin29

1ox? ooel8

PR = == c0s20
+x
3
= cos_l[i xz} — cos"1(00529)=29,
+x
3
= cos”! C xz) =2t {vx= tan 0}
+HFy 8

T -1
y=——2tan X
e

The graph of f (x) is

So, the minimum value = 0.
7. (a) (A)y=x*+2x+2

y=2+2 y'=2

y—y'=2+2- 2=2x

This is a the solution.

®) yege Oy |
y=2x+2 y'=2

y-y'=2x+2-2=2%
This is also a solution.

©) y=x+2 = y'=1landy"=0
y-y"' = 1-0=1#2x
This is not the solution.

&)y = o O bl
y=2%-2 y'=2
y—yl=2x-2-2= 2x—4#2x
This is also not the solution.

(b) Equation of line in standard form

A
5 5 i ' A1)
7

TR T R 2

Since, line (1) and (2) are perpendicular.

‘ (—3)(_2’&) (2¢)x1 +2x(=5)=0

(d) Probability of at least 6 heads
P(x>6) = p(x =6)+p(x= 7+ p(x=8)
+p(x=9)+p(x=10)

S§T /N2 T
8 2 . 9 10
W i} o LV LY g 1
o sTaR SRR L e
8(2) (2) ; 9£2) (2)'+ 10(2)
10
& G) [“’CG UG kUG 4 G loclo]

_ 386 193
T 1024 512

10. (d)a 1ok FLUGR 2%

a+b—l+0]+k
\a+5\=\/1+0+1=ﬁ

The unit in the direction of G +b i

11. (a) LetE;, Ey, E, and E, arc the events that doctor come

by train, bus, scoter by their means of transport.
Let E be the event that doctor arrives late
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' Then, we have ﬂl
P(Ey) = i P(E,) = . 15. (b) Letl= ?__sz__ 1)
10 5 nl+m
1 2 5 :
PLE) = —, PlEg) 588
(B5)= 15 (B4) =3
1 1 £ n
P(E |E)= 7 P(E\E2)=§, Fe i dx " } dx
1 5 Jtanl Tl iR
P(E1E3)=1—2—, P(E | Ey) =0 = . z ;
So, the required probability is P[E—z—) k3
o P(E;) XP(E‘EZ) - Atanx +1 =42
P(El)P(E]E1)+P(EZ)P(E[EZ)P(E3)P(E|E3) 3

+P(E,)P(E|\E4)

o | &

:>P(Ez—)-

E _3_Xl+.lxl+LxL+ng
T
12. (b) Given: & = 5i—j~3k b =die 35 +.5k

G-b =4i+2) -8k

(a+1§)-(zi—zi)

|5+g\.\a_ l=\24—8—16

J56+/84

= cosf=0 = e=f2‘-=90°
13. (b) Since 4 is the square matrix of order 3

Then | k4 |= k| 4]

% 00
14. (a) Given, 4=|0 y 0
0 0z

Adding (1) and (2) we get

T
3 5,
=2I= I(l)dx = il ={-§—%}=%
n 6
6
=I= -
12

16. (c) The given curve is

cy=2xt-4 = %=4x—0=4x

Bl
dx J(1,-2)
1 1

Slope of normal = —@)——— 1o
dx (l,—2)

17. (b) The maximum vahle of asinx + bcosxis Nd? +b?

Then maximum value of sin x +cos x = N12+1% = 2
18, (d) Since,f(x)=x* -2
£ (x) is increasing if
f'0)>0 = 4 -4x>0
=x(x*-1)>0
=xe(1,0u(d,x)

19. (d) Since, R={(a,b):a< b}

Casa = (a, a) eR
So, R is reflexive.

:1<3? But3 £ 1
So, R is not symmetric.
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20. (c) The graph of f(x)=[x] is

Y
.
1

So f (x) is discontinuous on all the integral point.

21. (o) LetX={l,2, .1}
No of elements in X =7
No of into functions from X to X=n!

1 a b+c
22..(a)| 4 b ic+d
1 (2 a+b

RoR R, RHR-R
2 Tl 3 gy

1 a b+c
~{'0 a=b b—a
0. brc.c=b
1 a b+c
=(a-b(b—)| 0 1 "4
6 1 =l

= (a—b)(b—c)[l(—1+1)+0+0]= 0

23. (d) cot™ (-3-) = cot™" (cot(90+30))

3
=120°=—%£
3
=
N -1
24, (c) tan 1( ! }
X
Let x=tan 0
S Jlex? -1 _ N1+tan® -1 _sec-1
R x tan © " tan®
: .20
1-cos® s 2
sin 0 25ingcos—e—
2a .2

_1( bl _1( e) 0
= tan =tan { tan—| ==
L X J 00 )2

= %tan'1 % { tan 0 = x}

25. (b) ¥ %=1+x2+y2+x2y2=(1+x2)(1+y2)

dy

(T:y_?)

Integrating both side, we get:

= =(1+x2)dx

tan"1y=x+f3—+C.

26. (c) vy= x(xsinx)
Taking log on both sides:
logy=xsinx - logx

1 dy- TR E I :
:>—-;; o3 (xsmx);+(xcosx+smx)logx

= %)i = y[sinx+(xcosx+sinx)logx]
x

dy (arsinx) [ s
==X sin x(1+logx)+xlog xcosx
dx [ x( & ) . ]
27. (d) Let us draw the region {G, )y >x*andy <|x |}

The shaded region is the required area.

1 il
.. Area= 2j(y1—y2)dx=25(x_x2)dx
0 0

il
3
28. (c) The equation of lines are —
?=3§+2}—412+x(£+2}+21€) (D)
7=5f—2lé+u(3f+2j+61€) Q)

Here, 51 =f+2j+2]€ and 52 =3f+2}+6l€
Angle between line (1) and (2) is
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3+4+12

\/1+4+4\)9+4+36
B _\39_\
3x7| |21

= 0= cos'1 (1—9—)
21

2 bt
29. (@){0: el is a diagonal matrix.
00

30. (c) (A)x+mynz= d — Equation of plane in normal form..

B) i —)-I;— +Z =1 is interapt form of the plane.
a c

(C) (A~a )i=0
through a given point and normal to given vector.

(D) (g x+ by czt d)+h (ayx+byy+ czt dy))=0
is plane passing through the intersection of two planes.

31. (Bonus) Let /= j\/4x2 +9dx\
e j,/(zx)2~+32 dx
L [Zx\/(Zx)z +32 43 1og(2x+,/(2x)2 +32ﬂ+c

2x2
%[Zx\/4x2 +9 +910g(2x+ \/4x2 +9\)]+ C
= %[\[4# +9 +%1og(2x+\/4x2 +9H+C

32. (¢) =%
Domain of f(x) is {0, 1,2, 3}
Rangef'(x) = {0, 1, 8,27}
Now, Domain of f -1 (x) =Range (F (x))
={0,1.8,21}

33. (a) Let a=1+2j+3k, b=3i-2j+k

is equation of plane passing

Area of the parallelogram = \ axb \

&
Now, Zxh bl 2 3
gL PO

=1(8)- }‘(—8)+I€(—8)

Laiuj etk

Then, \ax5\=J64+64+64 =83

-, Area of parallelogram = 8\/5

34. (a) Suppose X is the number of pieces of Model .
M, andy is the number of pieces of Model M,.
Then, total profit = 800x + 1200y.
let Z=800x + 1200y

We have the following mathematiéal model for the
given problem =

Maximize Z=800x + 1200y. L)
Subject to the constraints:
from fabricating hours, 9X + 12y <180

= 3x+4y<60 ..(2)
from finishing hours, X+ 3y <30 -1(3)
Also, non-negativity constraint. x 20y 20 (4
So, the LPP prob is
Maximize Z=800x + 1200y
Subject to constraints,
3x+4y <60
x+3y<30
%20

- 35, (c) Here, the LPP is,

Maximize, Z=800x + 1200y D)
Subject to contraints
3x+4y <60 @
x+3y<30 =(3)
x,y20 ..(4)

The feasible region (OABC) can be found by the linear
inequalities (2) to (4) as shown in the figure.

Here, the feasible region is bounded.

Now, let us evaluate the objective function Z at each
corner point as shown below.

mm-- I
—(izg) 1600w

- The maximum profit will be at the point (12, 6).
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