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SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

K :J' 2**%ax is equal Lo :
OX+E L C (b) 2%*2 100 2 + C »{ i R
X+ 2 X
(© = __+cC d 22 _+C
' log 2 log 2
2. L.et A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)™ is
5 — —
equal to : . ' A = O \
1 |
b = W =0
_ ™~ ("',.“ O = ";\ = }
()  (2023)° (d 1 PO
65/3/2 e e Page 3 P.T.O.

\/ y A - EE . o o r
3. I 1 "xz dx Cf“"”.‘%: - ?"" \A—-yq -\ \.", AN S ] - 9 2\n | -

L 2 2
0 L > 73 )‘.‘
(@) 2log2 b)  —2log 2 .
(c) = 0
2 \ b~ e
4. The solution of the differential equation ax + — v . =0 ig: = g a” ‘c'l“:"ﬁ ot |
X . ! Ll g
C
1 1 . Orm= - 2
(a) ;+—=C (b) logx-—logy-_-.C “ i 2
- g | L n \3 = C |
(o) xy=C (d) x+y=C | — “?
5. What 1s the product of the order and degree of the dxfferentlal equatxon
dz smy+(dy) cosy =,y ? P \
dx? dx | gl '
(a) 3 (b) 2 | d —— r l
(c) 6 ' (d) not defined \ Product = =
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. . . _) . \- = e
6. The direction cosines of vector BA, where coordinates of A and B are
2 & : )
(1, 2, — 1) and (3, 4, 0) respectively, are : ' e |
4 2 2 1 —n Shn oo b
(a) -2,-2,-1 b -, -, == Ba = AL #2)\F |
- 3 3 3 .
2 2 1 ol¥s =272,
(C) 27 2; 1 (d) 5’7 'é': § At ._.':: . :_ ',--i l
-_) —_) . . E - 3 o
 f a and b are two non-zero vectors such that the projection of a on b
—> — — -
. . P ™ 3
is 0. The angle between a and b is: = P - B }
/T |
\9)/ = (b) = —~ o cos®=0 |
- |
. S = Ay y
L e .
= d 0 D
(C) 4 ( ) - \
D A A A —> A A A ) i :
8. InAABC, AB=1i + j +2k and AC =3i - j +4k. IfDis mid-pointof -
= A T \ ')‘:G:-‘.‘.'.(‘\\
BC, then vector AD is equal to: oD+« L |
A A T e T
(a) 41 +6k (b) 2i —-2j +2k s« 1 utla o7 - b
A & e " Y s, Nl ,
(c) 1 —j + k  d) 21 + 3k kD‘ 5 ait i
65/3/2 — — ——— Page 5 o
9. Ifthe point P(a, b, 0) lies on the line * - YiZoze %  then (a, b) is : -~
1 - |
AL e |
(a) (1, 2) (b) (1, ?.) | > = w9
2 3 . i
’ 1 1 “.‘ -~y ',' B " d ~.
(©) (-—2-, Z] (d) (0, 0) . " .
7, L .
10. ) For any two events A and B, if P(A) = %, P(B) = —§- and P(AnN B) = 1"
s N I - 3 e
. “‘\. ((\ A . > P ' s g v e . OONIO "> .{' g
- ;9 '\\')' ',,,,then P(-ﬁ-) equals : \f—: e S M e “ Piay=g5 PIE E .
( ) | - ' O £ -
. - COCe s d o~ .,. (P NE g ”
@ 3 owetamsI g 8 @ roe §
a - 9 s >0 0§
1 | 1 F(YE) -~ :
= = 269
(c) q (d) 4 S t -
) - }- VUG = ‘j
| x?, x=20 e’ P -
11. The value of k for which function f(x)= » =" is differentiable at =S
kx, x<0O % g 2
x=01s: . '; (6 )=& (O ’ |
(a) 1 (b) 2 7 - e )

(c) any real number \(/d)/ 0
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12. Ify=w,then-(—lz 1S : , : ]

COS X +SIn X dx

¥ 2 U v | \
d it
(@ —secz(%—x) (b) secz(%—x) } 'y P .
- ‘ | - . . - ‘ (
\‘ -“) \
(c) log | sec (-E- - x) (d) -—log |sec (-2 - x) L

13. The number of feasible solutions of the linear programming problem

’

\2

given as e B

Maximize z = 15x + 30y subject to constraints : Lo, ; B LTy )

3x+y$12,x+2y510,x.>.0,y20}5 . o | o T &

(a) 1 (b 2 \ -\ 10

© 3 (d)  infinite o} (0,¢), ( “ "'i“ ) "mn-/j;..\@ !
65/3/2 ~~~~ Page7 P.T.O.
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{ problem ia shown in the
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1 0 L: -l o
15. IfA=[ ] and B--[ ],thenBA 1S equal to :

0 0 0 0 : '
| v Y { /" ")
11 R B
(a) ( - MG
0 O |
= [ 1 "y | \
1 0 ot L. 4 1
. (b) ‘ \
‘ 1 0 .-
1 1] .
(c)
1 1
0 O
(d)
0 O
d 0 0
6. IA.(adjA)=|0 3 0], then the value of [A] + |adj A| is equal to: 'at 3
| O 0 3 A« \.o [y
() 12 (b) 9 ; s 0
| lBA. !
() 3 (d) 27 .
IAERI T Y,
17. A and B are skew-symmetric matrices of same order. AB is symmetric, if : .
s P
(a) AB=0 ) AB=-BA | Grer A'="T
\ () AB=BA @ BA=Q | o "
| a B | . R ¢ ) &
18. For what value of x [O, -g-], ISA+A’=J3 1. where -
) | v £ -midi o, 4 :
COSX Sinx | ‘ =Y
| : v =
A= ? L 98! ‘
[— SIn X COS x}
- | A . ’ " T J -
(a) = o I 3 .
3 \/(b) e ) )
(c) O N (d) -1_[. a (od » .
2 / i
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19.  Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel

to a line through the points (-1, -2 1) and (1, 2. 5). T /
— —-) = 4 - A
Reason (R): Lines r = a; +Aby and r = a_; - ub_; are parallel if \'

=1 4 .
i)—;.bz = (). {"

. Assertion (A) @ Range of [ain -1 :
o0, Asse 2¢ of |sin X+ 2 cog-] x| is [0, xl. e Lt R

Reason (R) : Principal value T T

branch of gin-!
' Sin™' x has range [-—- o R
“Uzrzl " (1
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-l— —] Also, write range
- J2 &

. V2 e
of fix). ' r -
f( ) C\}(\{ﬁ‘. ‘f-’.\‘"’/'?— ',':3. B 4 l’\nl‘~ " N g " |
1 - " T';""J-.____c -___-:J - \-\_b 4 }._... |
23. (a) If y=x*, thenfind == atx=1. = v = |
dx i

OR

dx ol

(b) If x=asin 2t, y = al(cos 2t + log tan t), then ﬁnd\f! = Ced 31

A —» — - e )
24, If? =31 -.23 +6ﬁ,ﬁndthevalueof(r X 3).(r X 12)-12, I Avg= 0 |

-

25. Find the wvalue of p, so that lines — -—3—‘-)—;= T and
X -2 y—5 1-2z : AyS (1) = ’“.:f"-'\‘\
-2~ === are perpendicular to each other. - _
4p 2 7 3 AS (L2 ) = WP X o7 1
MW ..1_1.‘\ o bP LB 4

65/3/2 T~ Page 13
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'« cection comprises shor '
This sectior P hort an ser (SA) Lype questions of 3 marks each

ol ' .
. t \ 4 o,
26. Fmd 2 ' &

97. (a) Find: - - - e
7 oon - SRS " —— A 1]
| J‘cosxdx . g 1 :"(- -} Q : ( o ol :

sin 3x ab el 5 | ’
| o | 1 T :
o ..: ' {; l '/' \
! " W *z = \A 4 1 + L
(b) Find: = Lamt =4 fulz | .
Lk D Bere = S B WatwS TR .
J'xz log (xz + 1) dx :' : 'L '__i ~j‘ =8 o - - - _‘
r- ; ") ‘\} F.‘)"k \'Z :I' -- ':/.. l :? v '~. \ 1 >'/) - .-:.‘ r M j' :/.': - - - . ~. e, ' : i '
-~ r___ a3 O e . A . 533 2 4 “) >
| ‘ asle
2 2 L %> toe
T = .Q,w(l'\'x)j‘x d» — —

'xs 2 == J o A 2 .
c.\)(

= -— % 4\ -\
3 :.)S_.‘QJACV*'X)-,- % j \ = w2
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3 2 = \ — 2 = =B S - |
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28. Solve the following linear programmmg problem graphlcally

Maximize z = 3x + 9y

subject to the constraints B TS TP P T
o W(?‘ (.‘,:'__. ":'\:). Ny (V] o=
X+y=210, ° = 7
X + 3y < 60, Zmaw =180
X<y,
x2>20,y20.
(1) ‘
¥ .
iy \
{ " '
| | ’
« lin,20)
o 15
g (! \’,)
1 0
. & )
‘) \‘, ‘ ', ',; ,. ‘ ' l
cals 0 v 4 6He¢) ' ) M. M
) l
S 3 [ = -
4
A X+Y =10
U
. 3""“98 o (6,5) Z = €0
at ('S5, ¢), = = 80 )
K fmax\muh
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29. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the

- ¢ —— — g — —
/ -

probability distribution of X.

(b) There. are two coins. One of them 1s a biased coin such that
P (head) : P (tail) 1s 1 : 3 and the other coin is a fair coin. A coin 18

selected at random and tossed once. If the coin shaxxed head, then

find the probability that it is a biased coin. | s - _5_

—

65/3/2 R oo ‘age e

2 | | | '. ) ’{;?J'.\a:(r\‘ﬂ\ \ s ‘ : :
\ o~ ' -
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/

+ ‘ r '.'\ ES ' .(‘l"\';o n ;) C‘)\f\ \§ C hog"\~‘1

- —

¢ /5'L1'.'ll 4 Mll — :'ﬁ ’*7“/)% ’9 'l).'-x. 9 =1 42

e —— -

v '.‘, P,'.D’. D)'. >

J A
I F o &2’ " e{ ﬁ,’ﬁ )(" \"';(‘
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30. (a) Find the general Solution of he differential equation :

d »
‘(‘l")'(‘(xy )-2y(loxz) ?)O‘n' ld(r'o"):j [ (74"!,',‘) % - ':/ -
OR
(b)  Solve the following differentia) e
. 1 ¢ .
- dy
Xxe* —y+x—2 -
= 0
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cl
31. Evaluate: AL b R TR |
S A A P -
%/2 — : " et = 2uxac ]!
J‘ Sinloox 2 -
" sin'%0 x + cog100 g (.'"_3_.'
| ¢

O
1 0 2

(a) IfA=|0 2 1 ,thenshowthatA3—6A2+7A+2I=O.
2 0 3

OR
3 2
5 -7
system of equations :
3x + 5y =11, 2x— Ty = - 3. ~

(b) If A =[ ], then find A" and use it to solve the following
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x -1 y—b:z—3

and

2 3 4

33. (a) Find the value of b so that the lines

x-4 y-1

5 2
intersection of these given lines.

-z are intersecting lines. Also, find the point of

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A(4, 7, 8), B(2, 3,4), C(-1,-2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to

CD.
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| — e —

:]3-(“3) D (‘yl»s) C(—-l,-l,\)

M = (\-:4—\, '2\1'*2-,9“'“)
dvsof AMa k=3, 2K"S, e
Ata L CD = (\;-3)+ a(zn—g)-\- &(1\0-3) - O

3¢k ~-19 =0 3
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84.. Prove that a function f: [0, =) = [= 5, =) defined as f{x) = 4x% + 4x - 5 is
both one-one and onto.

2.
:.;/? {‘ : (O’ 00) o< [... S*’m) "g (9() . U - | \' W, o= (;‘
Checlt Jur SNE-ONS '
Ke) o 244 X3 . ( J m> Vo) ((‘ f ‘ (7 )
Fo4) = (>0 %" e +Ux - §
2 - = U'x?‘- A, ~ S .
L, J-\12¢ S 2~ 2 - a - CQ w0 A1) - G

U= ) AU ~Xa) = O
= (%) (% +%a*1) = O

) R H+Xy= T \ (9(\#')(2-> 5
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30, The aren ol ”H' o
2 4

on ho . . '
| wnded by the line y = mx (m > (), the curve
X ve- = 4 and the

-—

st quadrant s 9 units, Using

X-0X18 in the fir

mtegration, find the value of m | )~ ‘ 1 Wy

%:mw

2 -— “~
\ A2 L ¥ m* J1am? -
5 o T IS AR - = A
& I iam> 4-
P |
i“m = 3
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36. . In order to set up a rain water harvesting system, a tank to collect rain
water 1s to be dug. The tank should have a square base and a capacity of

250 m®. The cost of land is T 5,000 per square metre and cost of digging

increases with depth and for the whole tank, it is ¥ 40,000 hz, where h is

the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM
CATCHMENT

. RECHARGE STORAGE

FACILITY FACILITY
Based on the above information, answer the following questions : __ 2 4 WD, 50D |
(i)  Find the total cost C of digging the tank in terms of x. C = °° \ M)
" C Y
(11) Find -d-—— -'-"-TD('x -— .\9 ) 1
dx »>
(in) (a) Fin(l .
the value of x for which cost C is minimum. 2
- \0 "',I.) (7}
OR - ‘
(m) (b) C
heck whether the cost funct:on C(x) expressed in terms of W _1o¥io
1S lncreas"\g or not, e w6 ? S e tedtitaiin z"\ { =" 2
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- ) \Jﬂ'
’ e
0' C o ’,hh(\'x.)- ..‘ UOOHO"\ (:o

. ‘< _p “ 50
“ance 28D =& X _1v - % .

\ 4 Y 1— . P oy L : VOl CAs 'J " y
'. ‘“, r J .

A 20
A

(77_3001:'37)0)»0 = > ol “‘S'T

. ( 2% \s -

= b " - o~ / r 1
20
N ')t\" 7 ‘OC ('ﬁ—’ ) )
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37. An octagonal prism is a three-dimensional polyhedron bounded by two

octagon.al bases and eight rectangular side faces. It has 24 cdges and
16 vertices.

.

¥ N R

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability

distribution of X.
3 | 4|5 |6 | 7| 8

HENER
poo:| p [ [ 2 | @ | % |5 2] Biep

Based on the above information, answer the following questions :

(i) Find the value of p. P ‘\LO 7
(i) FindPX>6). p(x74)=0:19 1
(iii) (a) Find P(X = 3m), where m is a natural number. = 9 2\

OR
(iii) (b) Find the mean E(X). -

865/3/ 3 —— P.T.O.



Kota, Rajasthan

CDRE A Premier Institute for

ACADEMY .
Enhancing ability to learn & Express JEE MAIN | ADVANCED | NEET | COMMERCE | 8th, 9th 10th [ CA Foundation

Use link given in description to download this PDF

SOLUTIONS : 12t CBSE MATHS 2023 SET 2 CODE 65/3/2

37 ' ® -
= ) Z%) e | O PCxv6)
=S PAApr2P4 P AT *P74'2‘?'-&-'19)4-p = | = P(vt-:‘-?) + p(X=8)
- 2 7 |
- e e L e
=) \0}3’-\-3?-\ =% ¥ P P
\op +1op=p—\=© = 9p 4P

S a4

|CO fo
<. ‘OS"'&’O“
P(x~ ¢ ) 0-+)9

-—

s

Up -+ 1P+ P4 Jup + STP + 2

5
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38. A volleyl
\ ' :"' \ . ' ’ -
\ player serves the ball which takes a parabolic path given by

the ¢ ' 7.2 13
quation h(t)=_-L42, Y L+1, where h(t) is the height of ball at any

time t (in seconds), (¢ > 0).

() Is h(t) a continuous function ? Justify. Yeg 11 s T"’bj' Tunthm 9
(1) KFind the time at which the helght of the ball is maximum. 2

gj‘i{%\m ‘:‘ e X
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