CBSE Class 12 Mathematics Question Paper 2024 (Set 1 - 65/4/1)
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. on the title page of the answer-book. |
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F97 1697 ST [ 10.15 &5 & 10.30 5 7% T8 Fact Fe7-T7 &1 U677 3K 38 Il &
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e Please check that this question paper contains 23 printed pages.

Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
candidates will read the question paper only and will not write any answer

on the answer-book during this period.
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T e
HET1CTRET 145571 1 57 TIaer=1 & T16T 3R 37T Tead! & GIe77 HiarT :

(i) 3GI9T-97 H38 978 | T4 I57 ST & /

(ii) T8 Y57-97 919 @Vl 4 [a9ifoid 8 — @ &, @, T, T 7T & |

(iii) @UE-% 4 397 &7 1 T 18 T Tgldabeqid a9l F97 &7 19 UF 20 37497 TF 7%

TIRT1 3P FIITE |

(iv) GUS-@ 4 F97 &I 21 @ 25 T Jld Tg-IT1T (VSA) FPR & 2 3Hl & F97 5 |

(v) @US-TH I3 G126 T 31 7% TG-FH1T (SA) FBR & 3 3Hl & FoT & |

(vi) TUE-HH 97 TG&IT 32 & 35 % &5-IT (LA) IR & 5 37l & JI7 5 |

(vii) @US-F H J97 G&IT 36 T 38 T JHIUT 37e73 JTERA 4 37H] & J97 & |

(viii) ¥97-97 H GHI [dbcq &1 1337 77 & | JEid, @Ue-@ & 2 941 4, G- & 3 571

4, GUg-g 3 3 Jv91 4 79T @UE-F & 2 F91 7 TR 19T 7T JIaeli7 1e97 TIT & /

(ix) Fegpeict & ITT TAT 2 |

©ug —<h
39 @UE T 20 Fgfdehed! I3 & | Tcieh T 1 1 37 & | 20 x 1 =20
a ¢ 0O
1. 3Je|(b d 0 Q%aﬁmmg (scalar matrix) %,Fﬁa+2b+30+4dﬂ1ﬂ?%
0 0 5
A) O B) 5
€) 10 D) 25
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(General Instructions:

Read the following instructions very carefully and strictly follow them :
(1) This Question Paper contains 38 questions. All questions are compulsory.

(11) Question Paper is divided into five Sections — Section A, B, C, D and E.

(111) In Section A — Questions no. 1 to 18 are Multiple Choice Questions
(MCQs) and Questions no. 19 & 20 are Assertion-Reason based questions

of 1 mark each.

(iv) In Section B — Questions no. 21 to 25 are Very Short Answer (VSA) type

questions, carrying 2 marks each.

(v) In Section C — Questions no. 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D - Questions no. 32 to 35 are Long Answer (LA) type

questions, carrying 5 marks each.

(vit) In Section E — Questions no. 36 to 38 are case study based questions,

carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided
in 2 questions in Section B, 3 questions in Section C, 3 questions in

Section D and 2 questions in Section E.

(i1x) Use of calculators is not allowed.

SECTION - A

This section consists of 20 multiple choice questions of 1 mark each. 20 x 1 = 20

a c 0
1. If|b d O] 1s a scalar matrix, then the value of a + 2b + 3¢ + 4d 1s :
0 0 &5
(A) O B) 5
(C) 10 D) 25
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ﬁm%%zﬁrl:% 23 ;%,a‘ramgA%
2 -1 2 -1
B) 7_3 2 ) 8 2
112 -1 12 -1
©) 713 2 ®) 493 2
gfe A = ) 12 g, AMI-A+A2_A3+ .. %:
sl =1 3 1
(&) 4 3 ) —4 -1
0 0 1 0
(C) 0 0 (D) 01
-2 0 0
gfe A = 2 3|8, d@|A@d.A | HHAEE:
b= 1 _1_
(A) 1001 (B) 101
(C) 10 (D) 1000
fenzg e [1 x| 42 g =0,ﬁx%luld%:
(A) —4 (B) -2
(C) 2 D) 4
e2X T ¥ b YL HIhoAS 2
(A) e* (B) 2e*
(C) 2e2x (D) 2e3*
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2 1
2. Given that A‘1=l  matrix A 1s:
7-3 2
2 - 8 —1
A 7 B
(A) 3 2 (B) 3 2
1(2 -1 1 [2 -1
C) -— D) —
©) 713 2 ®) 4913 2
2 1 .
3. IfA= . o ~then the value of - A + A2 — A3+ ... is:
(=1 =1 3 1
A B
(A) 4 3 (B) 41
0 0 1 0
C D
(C) 0 0 (D) 01
-2 & 0
4, IfA=|1 2 3 |,thenthevalueof | A(adj. A) | 1s:
5 1 -1
(A) 1001 (B) 101
(C) 10 (D) 1000
. 4 0 .
5. Given that [1 «] 5 0 = (0, the value of x 1s :
A) —4 (B) -2
(C) 2 (D) 4

6. Derivative of e%* with respect to e, is :

(A) e* (B) 2e*
(C) 2e%¥ (D) 2e5%
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frers
7. ko fopg oM o foIQ, ®ed f(x) = + : X =, x#0
k , x=0
x=0WHdd g ?
1
A) O (B) 3
(C) 1 (D) 4
¢ dx
8. FHIAA R :
£J9—x2
TC Tt
TC TC
(C) g (D) 8

9. HIFATHHW xdy + ydx =0 H HATHEA & :
(A) xy=c (B) x+y=c
(C) x*+y?=c? (D) logy=1logx+c

10. 3Adhet GHIH (x + 2y2) % =y (y > 0) <l HHThIT VT 3

(A) l (B) «x
X

C) vy D) =

y

11, s aanb o Wakn R |al =1 |b|l=2d0a -b =432 a
> =
29 dUT—b HATRTHI 2 :

Ay 2 w2
(A) : (B) .
DT 117t
C) — D) ——
(C) : (D) c
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7. For what value of k, the function given below 1s continuous at x =0 ?

(Ji+x -2
=" s “g
’ X =
1
A) O (B) r
C) 1 D) 4
¢ dx
8. The value of I 1S :
0\/9—362
Ay = B) —
(A) . (B) q
TC TC
i By
(C) > (D) T

9. The general solution of the differential equation x dy + y dx =0 1s :

(A) xy=c (B) x+y=c
(C) x%+ y2=c? (D) logy=1logx+c
10. The integrating factor of the differential equation (x + 2y?) j—y =y (y > 0)
X
1S :
1
A) — (B) «x
X
1
€) vy D) —
y
~ 2% 5 —> —> S -
11. If a and b aretwovectorssuchthat | a |=1,| b |=2and a b = «/5,
_>
then the angle between 2 ; and —b 1s:
| e
A) — B) —
(A) e (B) :
OTl 11w
C) — s ==
(©) : (D) :
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A FAY FAY 3 AN FAN A\ N\ VAN AN
12. W a =21 —j+k,b=i-3]—5kadlc =-31 +4] + 4k o fm
! Y1371 ! FAEUd Hid 8, T8 8 -

(A) TH THaTE A (B) U 37(%eh—ahivT Ay
(C) U HHigeTg By (D) T qHHI By

13. THTa ThUm AR mHE T |a | =ad, @

— Y9 — " 9 A
la xil|“+laxjl“+|laxk|” HIAEAER:

(A) a? (B) 2a%

(C) 3a* D) 0

14. Toig (1, -1, 0) ¥ BIH TH ST qAT Y-378F o HHIG {1 61, HiC FHHR 3 :

g A A A A L A A A

@A) r=1-j+Mi-]) B) r=1i-j+21]j
> _ A& A > _ A

(€ r=1-j+21rk D) r =]

g Los -l %% — 3 4 .,
15, W= — XY 7" _Zgp2—2_J _ 277 % Rmum ¥ R wer dea

2 3 1 2P —1 T
%,El_s'%:
1 1
A —= B —
(A) ] (B) >
C) 2 D) 3
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AN AN —> AN

—> A FAY FAY —> FAY FAY A
12. The vectors a =21 —jJ +k, b =1 -3)j —-5kand ¢ =-31 +4j +4k
represents the sides of

(A) an equilateral triangle
(B) an obtuse-angled triangle

(C) an 1sosceles triangle

(D) aright-angled triangle

— —
13. Let a be any vector such that | a | =a. The value of

(A) a? (B) 2a%

(C) 3a“ D) 0

14. The vector equation of a line passing through the point (1, -1, 0) and

parallel to Y-axis s :

AN A A A A AN A A A
A r=1-—3+A1—-173) B) r=1-3+A]
- A A A - A
(C) r=1-)+Ak D) r =4)
15. The lines 1—x:y—1:E and 2x—3:izz—4 are perpendicular to
& 3 1 2p —1 7
each other for p equal to:
1 1
A —— B) —
(A) ] (B) >
C) 2 D) 3
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16. gs gmmE aue (LPP) freest SETa & gt T 8, o 3639 BoH Z = 4x + y &l

AfhaT gE 2 -
b

90

(0, 50)
00 7

10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170

17. i U Agfese =1 X o1 TRkl s, = 7 -

X 0 1 2 3 4

PX) | 01 | k| 2k | k| 01

STl k Teh 37T 3T 7 |
dl ATg ek T X 1 HH 2 BH <l ITRIehdl &

1 2
4
(C) = D) 1
18. oM f(x) = kx — sin x @@ a¢9= 8, Afe
A) k>1 (B) k<1
(C) k>-1 D) k<-1
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16. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is
given below 1s :

Y

90

(0, 50)
50 4

=

X
10 20 30 40 50
(A) 50 (B) 110
(C) 120 (D) 170

17. The probability distribution of a random variable X 1s :

X 0 1 2 3 4

PX) | 01 | k|2 | k| 01

where k 1s some unknown constant.

The probability that the random variable X takes the value 2 1s :

1 2
(A) = (B) %
4
(€) 5 D) 1

18. The function f(x) = kx — sin x 1s strictly increasing for

A) k>1 B) k<1
(C) k>-1 D) k<-1
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ATNHUT — T ARG A

U9 ST 19 T 20 H Ush 311 (A) & &1€ U deh (R) fean 2 | = 8§ 9 g8 3w
M :

(A) 31T (A) U1 @b (R) HI T & | deb (R) AR (A) i I AT HLdT
2|

(B) 311h¥H (A) A1 @%b (R) SFI O 2 | doh (R) AT (A) ol I 1= 78]

h{dl |

(C) 3T (A) T 8, Tq d (R) 3T ¢ |

(D) 3R (A) 379 g S&feh deh (R) I & |

19. AR (A) : FEI R = {(x, y) : (x + y) Toh 39T &1 & AT x, y € N} Teh e
ey T8 8 |

@ (R) : @t STehd @13 n % folw, 2n T OT=T @1 3 |

20. AR (A) : TorHl LPP o foTu uitag GHId &3 o vy foig gy T 3 |

7. = x + 2y 1 SAehad A 3 fegai T & |

T (120, 60)

40, 20—
v 2 _ (120, 0)

@h (R) : T LPP ek G&7Td &1 qiEg &1, S 3TaH & Hhiviy fog T a2 |
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ASSERTION-REASON BASED QUESTIONS
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions

carrying 1 mark each. Two statements are given, one labelled Assertion (A)
and the other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and (D) as given

below :

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the

correct explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) 1s not the

correct explanation of the Assertion (A).
(C) Assertion (A) 1s true, but Reason (R) 1s false.
(D) Assertion (A) 1s false, but Reason (R) 1s true.

19. Assertion (A) : The relation R = {(x, y) : (x + y) 1s a prime number and x, y € N}

1s not a reflexive relation.

Reason (R) : The number ‘2n’ 1s composite for all natural numbers n.

20. Assertion (A) : The corner points of the bounded feasible region of a
L..P.P. are shown below. The maximum value of Z = x + 2y occurs at

infinite points.

T (120, 60)

(40, 20—

Reason (R) : The optimal solution of a LPP having bounded feasible

region must occur at corner points.
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Tl - 9

9 @UE I 5 31fd oY I a1t T9H 7, 510 Tceh o 2 37 ¢ |

21. (a) _—n<x<E%%Qtan—1[ el joﬁﬂmdu &9 J e hifoTT |
2 2 l—sinx

AT

(b) tan! (1) + cos! [—;] + sin™! [ \/15) 1 &I HH FTd hITIT |

22. (a) ARy =cos? (sec?2t) g, al % FTd ShHITT |
YT

d log x
M ¥ = e* Y &, 7l R fp L= 5%
(b) XY = eX—V g, aI fag hIfSe foh T

23. 98 AU F1d hifore, TaH B f(x) = x% — 443 + 10 TR A 2 |

924. T U 1 AR 6 cm?/s i gL H 9¢ W1 & | T4 1 IS8T &A% h8 L H 9 &l 7, I
3o fR T HT 9T 8 cm & ?

25. FTd <hifow :j . dx.

x(x2 —1)

gug -7
0 W@US [ 6 -3 Yo o T3 &, fSH Tieh & 3 37 & |

26. fear g fh y = (sin x)* -x510% + g* g, ol d—y;lld hITSTT |

dx

Y

—~
_ x dx
27. (a) HT 3T HIST £1+0082x+8iﬂ 2Xx
CDE]|
(b) ﬂld%Q:jex ! — * dax
(A+a?)? Vl+a?
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SECTION - B
In this section there are 5 very short answer type questions of 2 marks each.

21. (a) Express tan! [1 ek }, where —= < x < — in the simplest form.

—sin x 2 2

OR

. L I . 1
Find the principal value of tan~! (1) + cos™! (— —] + sin! ( ]
(b) p p (1) ; N

22. (a) Ify=cos® (sec? 2t), find %
OR
dy  logx

(b) IfxY=e*"Y, prove that — .
dx  (1+]log x)*

23. Find the interval in which the function f(x) = x* — 4x3 + 10 is strictly
decreasing.

24. The volume of a cube is increasing at the rate of 6 cm?°/s. How fast is the
surface area of cube increasing, when the length of an edge 1s 8 cm ?

25. Find: | 21 dx.
x(x® —1)
SECTION - C
In this section there are 6 short answer type questions of 3 marks each.
26. Given that y = (sin x)* - x8'2% + a¥ find ?
X
x dx

n
W W el -{[1 + CO0S 2x + s1n 2x

OR
(b) Find:jex : | dx
(1+x2)2 \/1 +x2_
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28. FTd <hifw :j 3% + 9 dax

x/x2+2x+4

29. (a) 3Tdehdl GHIHU dy =y cot 2x 1 Taf3® 81 5119 <hifote, feam 8 fh y[gj =9 |

3"
AT

o

(b) 3Tehdd FHERTUT (x e* +y) dx = x dy o1 [IfITE 84 a0 shifee, fem g feh y = 1
eSS x=1%|

30. T &= TU™ma 991 Rl U6 S 8 ShifSIU

el x+y <6

x,y=20
o 3T Z = 2x + 3y o1 JferehdHishior hifsu |

31. (a) H2Y9dichl 3T<SI ThR A Bl M AT hl TSI H H Uh IAT @I ST & | AT U1 H 9

ATGeSI1 Teh Il HebTeAl SATd1 &, ST SIEE JTell 91 911 a1 & | @I 7T U o

STCIMTE ITAT 9T 8 <hl UTRIShdT JTd <hITeT |

AT

(b) ek A UITH YL HHHEAT 3T <hl TTHIehdT, To9H &A1 3T <l ITRehdl § gHI
2 | 39 U™ I el 91 IDTAT T | B: 3T 1 T b1 ITRIHdT 5 FTd hifeld | 39

g2 T 71 Y F1d shifSU |
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28. Find: I 3% +9 dx

x/x2+2x+4

dy
dx

29. (a) Find the particular solution of the differential equation =y cot 2x,

given that y(gj = 2.

OR

(b) Find the particular solution of the differential equation

4

(xe* +vy)dx=xdy, given that y =1 when x = 1.

30. Solve the following linear programming problem graphically :
Maximise 7Z = 2x + 3y
subject to the constraints :
) s ol s
xz2
V<3

x,y 20

31. (a) A card from a well shuffled deck of 52 playing cards 1s lost. From the
remaining cards of the pack, a card 1s drawn at random and 1s found

to be a King. Find the probability of the lost card being a King.
OR

(b) A biased die 1s twice as likely to show an even number as an odd
number. If such a die 1s thrown twice, find the probability

distribution of the number of sixes. Also, find the mean of the

distribution.
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Wig — 9
THEIE AR S-SR ATA I & | TcIeh 9T o 5 3T & |

32. (a) Ty = x|x| 1 ARG WY | 37d: 39 Ik, X-31&7 AT HICAT x = —2 AT
x = 2 % §19 TeR & T &% GHhE & JTd I |

CPC

(b) EHTHS & TAM & EhEga 9x2 + 25y2 = 225, W x = —2 T x = 2 AKX
X-3787 < s e &1 T &%l JTd hifSu |

33. (a) AAMTA=R-{5!aaTB=R—-{1} 8 | f(x) = x_g R 9RTYd ®ed £: A — B
x_
o fomm shIfSTu | @9rigu foh £ Uehehl 9 3= 2 |

3T
(b) ST shifore fob o aft areatorss A&l o Tg=d R § qiniya dey

S={(a,b):Taa—b + 2 TH UTET T2

e, GHIA IT HshTH ¢ |

2 1 -3
34. I A=|3 2 1 |32, a Al 3R | 37a: F wfrertor Feem =1 & 31a Shifse |
1 2 -1

2x+y—3z=13
3x+2y+z=4
x+2y—z=8

35. (a) @5:2}7_6:1_26941314%5?9141«@7 = W@l S feig (4, 0, —5) H BT

2 4 —1
STl 8, ok 1< shi gl SATd <hITIT |
YT
e x—-1 y—-2 z-3 x—1 y—-1 z—-6 + :
" g qe — ~ WO o9d &, dl k
(b) A W@ —= === =— == g,

1 B FTd shilolW | 37d: S SHT {31 o dsdd Ush W& kT Gy THIH
forfigy, S fag (3, -4, 7) 9 BRI 2 |
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SECTION - D
In the section there are 4 long answer type questions of 5 marks each.

32. (a) Sketch the graph of y =x|x| and hence find the area bounded by this
curve, X-axis and the ordinates x = —2 and x = 2, using integration.

OR

(b) Using integration, find the area bounded by the ellipse 9x% + 25y% = 225,
the lines x = -2, x = 2, and the X-axis.

33. (a) Let A =R - {5} and B = R — {1}. Consider the function f : A —» B,

defined by f(x) = > i . Show that f 1s one-one and onto.
x S—

OR
(b) Check whether the relation S in the set of real numbers R defined by

S = {(a, b) : where a — b + J2 is an irrational number} 1s reflexive,
symmetric or transitive.

2 1 -3
34. IfA=|3 2 1 |, find A~ and hence solve the following system of equations :
1 2 -1

2x +y—3z=13
Ix+2y+z=4
x+2y—z=8

x 2y—6 1-z

35. (a) Find the distance between the line —= and another

7 4 —1
line parallel to it passing through the point (4, 0, —5).
OR
(b) If the lines el Joa Re§ and gl Pd B8 are

-3 2k 2 3k 1 — 7
perpendicular to each other, find the value of k and hence write the

vector equation of a line perpendicular to these two lines and passing
through the point (3, —4, 7).
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Qg -
39 @UE § 3 ThIUT STTUTNG T9H & | Teish T3 o 4 37 & |
36. T WR, hesheied T 350 Ul shesheicd o U & o (@1 & | ATehe o Teh Hd o ITEN

e (p) o T T Toiehd aTel heshetedl hl BT (x) §1¢ I & | God 3R foepd arel

T 1 Ha, MﬁWp:450—%xWW%

I b IR 9T 477 9497 < IR SIS0
(i) 3IfRad 3I™ R(x) = xp(x) I i b T8 fepdt 3hT3 () S=F M1 ? 394 I
&1 FITIH hHiTolU |

(ii) STTehad 31 o foTT Teh shesbelcd o o ol TR i foha T T &I ?

37. Ueh WA he H Tsh YiSeeh Ueh {9y drHsd ¥ 9a8 IHshict di< f&dry 7 esmiar 2 |
oM © foh gTeflH O (0, 0, 0) W &d g a1 i f&ari st ferfaai D, A 921 V 91U 36 YR 3

A A\

. AN A A . A A A
fob 37h TRATI-AlG hHS: 21 +3j +4k, 71 +5j +8k aur—-31 +7j +11k

g
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SECTION - E
In this section, there are 3 case study based questions of 4 marks each.

36. A store has been selling calculators at ¥ 350 each. A market survey
indicates that a reduction in price (p) of calculator increases the number
of units (x) sold. The relation between the price and quantity sold 1s given

by the demand function p = 450 — lx

2

Based on the above information, answer the following questions :
(1) Determine the number of units (x) that should be sold to maximise
the revenue R(x) = xp(x). Also, verify the result.

(11) What rebate 1n price of calculator should the store give to maximise
the revenue ?

37. An 1nstructor at the astronomical centre shows three among the brightest

stars 1in a particular constellation. Assume that the telescope 1s located at
O(0, 0, 0) and the three stars have their locations at the points D, A and V

A VAN A A A A AN A A
having position vectors 21 +3) +4k, 71 +5)] +8k and -31 +7) + 11k
respectively.
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IUUeFd oh STTYR 9L T o I Sl

(i) Tam Vv, faar A9 feafi g wg ? 1
(ii) Eﬁx <hl T39I H Ueh Teheh—H ¢ ITd hiToU | 1
(iii) VDA T |9 FTd hiTIT | 2
AT
—> —>
(iii) |fewr DV s1gfesr DA W 989 fehaa1 3 ? 2

38. TUfed, T TR AT Teh & g hi o il o foTT HTATEHR o foTT 3T 7T |

i hin Y 1 o 1 - N N
TTEd o T ST <! ATRrehd1 - &, STESid o A ST <hl TTRrehal S 1T o g4 I

<h1 9TFRrehdT i & | 9 ol T Toh g ¥ A g |

YU AT b STE 9T 9 9991 & 3T e

(1) 79 § T Y DY Teh o T S ohl ATkl 91 & ? 1
(ii) P(G| H) Fa shifere Si&l G, SEsid o 9 ST @l g9t & 921 H Ufed & 7 94
ST 1 G & | 1
(iii) I7H ° hacl Ueh o T S el JTRIehdl FTd hITIT | 2
YT
(iii) 379 ¥ I3 G o g A hi JTRIehal 1A STy | 2
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Based on the above information, answer the following questions :

(1) How far is the star V from star A ? 1
—
(11) Find a unit vector 1n the direction of DA .
(111) Find the measure of ZVDA. 2
OR
—— —>
(111) What 1s the projection of vector DV on vector DA ? 2

38. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in

. . . |
the same post. The probability of Rohit’s selection 1is = Jaspreet’s
. . | 5 & . 1 . .
selection 1s 5 and Alia’s selection 1s Z The event of selection 1s

independent of each other.

Based on the above information, answer the following questions :
(1 What 1s the probability that at least one of them 1s selected ? 1

(ii) Find P(G | H) where G is the event of Jaspreet’s selection and H
denotes the event that Rohit 1s not selected.

(111) Find the probability that exactly one of them 1s selected. 2
OR
(111) Find the probability that exactly two of them are selected. 2
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