CBSE Class 12 Mathematics Question Paper 2024 (Set 3 - 65/3/3)
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e Please check that this question paper contains 23 printed pages.

e Please check that this question paper contains 38 questions.
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HTHT=T 7397

[HEIITREd 159 %1 dgd GIFE] @ Yigq 3K 371 ] & GIci7 HIorg

(i) ST YII-Y7 4 38 Y97 & | @Y1 I97 a1 & |
(ii) 8 ¥-97 qgia Gl H [997foid 8 — &, @&, T, G0 & |

(iii)) TUE & 4 Y97 &I1 1 G 18 % Fgldbcydid a9 7 H&I1 19 T 20 34FHI7

Tq T IRT 1 37F & J9H7 & |

(iv) U8 @ H F97 G&I721 & 25 T 37id TG-ITNT (VSA) THR & 2 371 & Jo7 & |

(v) WU T H 97 &I 26 T 31 TF TI-FHIT (SA) IR & 8 3H] & FoT & |
(vi) WUIZTTYH Y97 GEI732 T 35 d Z9-350F (LA) YFR & 5 bl & Jo7 5 /
(vii) WUZ FH 97 GC&IT 36 T 38 FHIU 37¢7F7 TEMRT 4 37H] & JI7 & |

(viii) Y97-9F 4 GHY fahcy 787 o971 71 8 | JE9, @S @ & 2 991 H, @US T & 3 JoI
4 &GS g &2 Y99 § d9] @US & & 2 Y991 § TaRk® IdhcT HT JIaeT 197 737

&/
(ix) Fopelcl HT I afdd & /

©usg <h

59 GUE 4 FElahcyld J9 &, 1974 e 97 1 37% #1 & |

3 2 7
1. 12 3 5| HAASD:
16 4 3
(A) O (B) 2
(C) 7 (D) -2
2. aﬁy=sin—1}(%,?ﬁ dzy 3
dx?
(A) secy (B) secytany
(C) sec?ytany (D) tan?ysecy
3. A |a |=23M-3<k<2® T |ka | e:
(A)  [-6, 4] (B) 10, 4]
(C) 4, 6] (D) 10, 6]
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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.
(i1)  This question paper is divided into five Sections — A, B, C, D and E.

(111) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and

questions number 19 and 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, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A

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

8 2 7
1. The value of | 12 3 511s:
16 4 3
(A) O (B) 2
(C) 7 (D) =2
2. Ify = sin~! x, then d2327 1S :
dx
(A) secy (B) secytany
(C) sec’ytany (D) tan?ysecy

—> —>
3. If| a|=2and-3<k<2,then | ka | e

(A)  [-6,4] (B) 10, 4]
(C) 4, 6] (D) 10, 6]
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4. aﬁ@%@ﬁxﬁ?&?ﬁ?z-ﬂ&?ﬁwﬁmﬁﬁgmwfwcﬁ%,ﬁ

I8 @1 y-3787 <hl G-TcHeh T¢I | ST hIv ST 8, 98 8

(A)

T

0 (B) — (C)

T

(D) =«

4 2
5. = U T gEa & @i, aUdi &l EfaiEgd § 8 sH -8 98 FEiud sl

g7

(A)
(B)
(C)
(D)

6. I A=|0 3

(A)

(C)

65/3/3-13

y

X+2y<76,2x+y>104,x, y >0
X+2y<76,2x+y<104,x,y>0
X+2y2>276,2x+y<104,x,y>0
X+ 2y 2>276,2x+y>104,x, y>0

2 0 0
0|8, arA1%:
0o 0 o
1 0 O
- 1
0O — O B
3 (B)
0 O 1
i 5 _
. 2 0 0
% 0 3 O (D)
0o 0 5
Page 4 of 23

30

2 O DN =
S DN = |

-

e
gcollegedumaa
India’s largest Student Review Platform

S—



N NN

4, If a line makes an angle of g with the positive directions of both x-axis
and z-axis, then the angle which it makes with the positive direction of
y-axi1s 18 :

(A) 0 (B) © 5 (D)
. Of the following, which group of constraints represents the feasible
region given below ?
<€
(A) x+2y<76,2x+y>104,x,y>0
(B) x+2y<76,2x+y<104,x,y>0
(C) x+2y2>276,2x+y<104,x,y>0
(D) x+2y>76,2x+y>104,x,y>0
2 0 0
6. IfA=/0 3 O0f,thenAlis:
0o 0 5
L 0 O L. 0 O
2 2
A o I o B) 30|0 = 0
3 3
0 O 1 0 O 1
! 3 O _
% 0 O
2 2
(C) E 0 (D) 1 0 1 0
30 30 3
0 1
0 0 -
i D
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7. Ife A = [a;;] Toh TeHH T8 3, dl Ffafiga 9 9 s9-a1 98 & 2

0, AR i=j .
R R P B) Ay =1 Vi
3 .. B FO, DI 1# ]
(C) aij—O,VLJ (D) aij_il, 'qﬁ 1:J
8. M Wil Toh Z qUIlehl bl TH=IT &, dl o f:Z — Z N flx) = x° — 1 g
IRTIYG 2

(A) Tehehl 3T 3T=BIch 2HT &

(B) Uchehl & Ui ATTBIGh &l &
(C) IAT=BICHh & Ii-q Uehohl &l @

(D) 9l Tchehl B 3 T B 3TT=DcHh

9. HEATA= j z Teh 7 YR & N4k I adjA=AR |9, (a+b+c+d)
oy,
(A) 2a (B) 2b
(C) 2c (D) O

10, B fix)= |[1-x+ |x]||:

(A) 3IHAd 2 hdd x=1T (B) 37Hdd @ ohdd x =0 T
(C) IHddax=0,1W (D) & forg 9 Hdd 3
11. T Ml & IS &%hal H qiEdd sl g€ 3Uehl B3 4’ o |19, 99 r = 4 cm,
2
(A) 641 cm?/cm (B) 487 em?/em
(C) 32n cm?/cm (D) 167 em%/em

a
12. f flx) dx = 0, af -
—a

(A) f(—x) =1x) (B) f(—x)=—-1(x)
(C) fla—x)=1x) (D) fla—x) =-1(x)
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s If A = [aij] 1s an identity matrix, then which of the following is true ?

(A) s 1= <F j | J (B) a..=1, V1 _]
Y k]., 1f 1¢_] 1) 4 ?
(C) a;=0,V1,) (D) a.. = ; 1)

8. Let Z denote the set of integers, then function f : Z —» Z defined as
fix) =x°—1is:
(A)  both one-one and onto
(B) one-one but not onto
(C)  onto but not one-one

(D) neither one-one nor onto

e b
9. Let A = ? 1 be a square matrix such that adj A = A. Then,
C
(a+b+c+d)isequalto:
(A) 2a (B) 2b
(C) 2c (D) O

10. A functionf(x)=|1-x+ |x]|| is:
(A)  discontinuous at x = 1 only (B) discontinuous at x = 0 only

(C) discontinuous atx =0, 1 (D) continuous everywhere

11. The rate of change of surface area of a sphere with respect to its radius
‘T, whenr =4 cm, 1s :

(A) 641 cm%/em (B) 48n em?/cm
(C) 321 em?/em (D) 167 em%/cm

a
12. J' fg) di =10, T
—d

(A) f(—x) =1{(x) (B) {(—x)=-1(x)
(C) fla—x)=1f(x) (D) fla—x)=-1x)
65/3/3-13 Page 7 of 23 P.T.O.

o
gcollegedumaa
India’s largest Student Review Platform

-



N NN

13. Xlogx% +y=2log xTsh dQIs(UT%:
X

(A)  IUFHRTT T Tl AeThed HHIHLT T |

(B) HHIIE 3Tdehel FHISHLUT <kl |

(C) IUH HIC b Rgeh Adehed THIHLU & |

(D) TUH 3Tdehe] GHIHT o1 TSgeh! BTd IRYTNG 78 2 |

14 TR a =21 -j+ka b =1+]-k& da 3D 3
(A) W@ Ffew I T gq T8 8
(B)  HHTAL Gie
(C) YR oead iyl
(D) T Gl

15. Ifc U @7 x, y 3T z 31&T1 <hl GTcHh (a0 o AT SHAI: o, B 3T y HIIT AT
3, dl ffefiga 9 @ 9w o9 787 2 2

(A) cos? o+ cos? B +cos?y=1

(B) sin? o + sin? B + sin?y = 2
(C) cos 20+ cos 2B +cos2y=-1

(D) cosa+cosP+cosy=1

16. Tk Igeh JIUTHA THEAT o 3299 oA H HUEes 90 W o Jidde hadd @ :
(A) A §A (B) =&Y
(C) 3¢9 & (D) AYHETd A

17. HMFET E 3 F 2 vH geA| 8 e f P(E) = 0-1, P(F) = 03, P(E U F) = 0-4
g, d P(F|E)® :

(A) 06 (B) 04 (C) 05 (D) O

18. Il A 3R BTl Tauq ¥HHT TYE &, dl (AB + BA) T

(A)  Tawm guiHa AT g (B) HHMA 3Tegg &I
(C) [ A& BT (D) dcdHsh ATz Uil
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13. xlogx % +y =2 log x 1s an example of a :
(A) variable separable differential equation.
(B) homogeneous differential equation.
(C)  first order linear differential equation.
(D) differential equation whose degree is not defined.
14. If:=2f —3} +12andg>=f +3}—12,then:andg>are:
(A)  collinear vectors which are not parallel
(B) parallel vectors
(C) perpendicular vectors
(D)  unit vectors
15. If o, B and y are the angles which a line makes with positive directions of
X, y and z axes respectively, then which of the following is not true ?
(A) cos?a +cos?P +cos?y=1
(B) sin? o + sin? B + sin?y = 2
(C) cos 20+ cos 2B + cos 2y =—1
(D) cosa+cosP+cosy=1
16. The restrictions imposed on decision variables involved in an objective
function of a linear programming problem are called :
(A) feasible solutions (B) constraints
(C)  optimal solutions (D) infeasible solutions
17. Let E and F be two events such that P(E) =0-1, P(F) =0-3, P(E UF) = 0-4,
then P(F | E) is :
(A) 06 (B) 04 (C) 05 (D) O
18. If A and B are two skew symmetric matrices, then (AB + BA) is :
(A) a skew symmetric matrix (B) asymmetric matrix
(C) anull matrix (D) an identity matrix
65/3/3-13 Page 9 of 23 P.T.O.
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5T &I 19 37K 20 3YFHIT U9 T ERT J97 8 | 3 97 130 70 & 574 v &l
FHYT (A) TIT GG F % (R) ZIT 3lbd 1637 T & | 37 J941 & &gl IR 14 I
T #HIS] (A), (B), (C) 3R (D) T & G it |

(A) 3R (A) 3T deh (R) TF1 F&l @ AR doh (R), AR (A) I Tal
ST hidl 2 |

(B) AMYHIT (A) 3R o (R) HI H&l 7, Tq aeh (R), USRI (A) I T&l
ST TgT Hdl & |

(C) AYHI (A) F&l 8, g b (R) TId 7 |
(D)  3AfYHeH (A) TId 7, 94 d% (R) T&l 8 |

19. 3HIT (A) %ﬂ?‘s@mmr—rﬁ;’m a $RMW, a.ca)=(a).a=-1
7% (R) : 2 ﬁi(—a)%mdmlmmg‘éﬁm%l

20. 37YHYT(A): Fcdh I AT Teh oehvul HTHE BT & |
7% (R) : weh Toehul 3TTegg |, Taehul o A4t 3199d I 8d & |

TUE @
39 @US H 37fq T30 (VSA) JHR & J97 &, 5778 Je3d# & 2 37% 3 |

> - - : —
21. a, b AN ¢ dHF UTEW oFeaq HES @G g | I a AR

—> —> —> i ) A -
(22 +3b +6¢c )h S I I 07, dl cos O hl HH AT hifoT |

22. HM AT shilaU :

c-:)t2 {cosec_l 3}+ sin2 4 cos_l(%) .

23. (%) AR x=e 3, @ firg Hiftru fi O - 08X
dx  (logx)

HAAT

0<x<«l1 a:’x

(2
+1 0
(@) fx)=1" = 1 T Adhe=1 B 6

3-X, 1<x<2
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Questions number 19 and 20 are Assertion and Reason based questions. 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 Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C) Assertion (A) 1s true, but Reason (R) 1s false.
(D)  Assertion (A) is false, but Reason (R) i1s true.
_ _ - o —> - >
19. Assertion (A) : For any non-zero unit vector a , a .(—a )=(-a ). a
—> —>
Reason (R): Angle between a and (—a ) is 7
20. Assertion (A) : Every scalar matrix is a diagonal matrix.
Reason (R): In a diagonal matrix, all the diagonal elements are 0.
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
- - — _ _ _
21. a, b and c¢ are three mutually perpendicular unit vectors. If 0 i1s the
— — —> —
angle between a and (2a +3 b + 6 c¢ ), find the value of cos 6.
22. Evaluate :
cot? {cosec_1 3}+ sin 2 - cos_l(l) >
3 r
23. (a) Ifx=e"Y, prove that dy = log X_Ql
dx  (logx)
OR
%241, 0<x<1
(b)  Check the differentiability of f(x) = - "’ at x =1.
3-x, 1<x<2
65/3/3-13 Page 11 of 23 P.T.0.
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i

24. (&) YHE A HINT :
n/2

J sin 2x cos 3x dx

0

HAJ1

(@) ﬁ?ﬂmﬂ% o

F(X) =

\/2}{ x2

25. fig A3 B, s Rufd aftmsme 1 +2) —k s -1 +j + k &, =

A 9Tl T1-@S %l 4 : 13 YT 8 ST&l [aWTid s a1 foig ¢ ki feufd

~ —
TRl FTd i | | AB |

_> O
. | BC | 4t FTd IS |

Wis 1

3G GUE 1 TY-IWIT (SA) IHR & F97 8, 1578 Jc34% & 3 3% & /

26. THfRad TR TUHT GHET bl AT i ¥ g hifu :

e SIaqel & 3Tdid

2x + 5y < 100

8x + 5y < 200

x=>20,y=>0

Z=X+Yyhl 3Terhad

0T <

[STQ |

27. P,Q 3R R fohdl STl o CEO o €9 H T S hl AHEATE ShA: 4: 1 : 2
o 3TUTd H & | ¢ CEO, P, Q A1 R % d&d U1 o UScl a¥ shl ol H AT
J&M <hl JTRIRATE HuST: 0-3, 0-8 3T 0-5 8 | I ol s a9 & &A1Y STl

&, dl TRIeRdT AT <hITST foh 78 Rl CEO % 4g WX Tfxh o Rl g5 2 |

65/3/3-13
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24. (a) Evaluate :
/2

J sin 2x cos 3x dx
0

OR

(b) Given i F(x) = and F(1) = 0, find F(x).

\/2}{ x2

25. Find the position vector of point C which divides the lme seg‘ment Jommg

h ﬁ A
points A and B having position vectors 1 + 2j — k and — 1 + J + k

respectively in the ratio 4 : 1 externally. Further, find | AB B2 BC .

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. Solve the following linear programming problem graphically :
Maximize z=X+Yy
subject to constraints

2x + 5y <100
8x + 5y <200
x=>0,y=0.

27. The chances of P, Q and R getting selected as CEO of a company are in
the ratio 4 : 1 : 2 respectively. The probabilities for the company to
increase 1ts profits from the previous year under the new CEO, P, Q or R
are 0-3, 0-:8 and 0-5 respectively. If the company increased the profits
from the previous year, find the probability that it is due to the

appointment of R as CEO.

65/3/3-13 Page 13 of 23 P.1.0.
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28. (%) I xcos(p+y)+cospsin(p+y)=03g, d &g HINT |

COSP? = —cos2 (p + y), &l p = 3 |
X

HAAT

(@) a3 b d gH FTd hifaw ek foU we1q £, S gieurfua 2

X -2 ra, JiK x<2

| x - 2]
f(x)=<{a+Db, qe x=2
Sl b, I x>2

| x - 2]

gdd %o & |

29. (%) 3IAUA G hIT H B f(x) = 08 X e aeam o1 PR gEmm

2 | )

HAAT

(@) Ia0a [1, 2] § f(x) = }2{ -2 2T Yed oM f % FRUe Swam 3R

X

e fAeaw 91 1 3ird hiT |

[N

30. 3ITd =hIlST :

.[(X Vx dx

+1)(x—1)

31. (&%) I HINT :
J' 2+81n 2x
1+ cos 2x

eX dx

A1

(@) WM A hINT

n/4

1
]‘ _ dx
SIn X + COS X
0
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28. (a) Ifxcos(p+y)+cospsin(p+y) =0, prove that

CosS p g—y = — cos? (p + v), where p 1s a constant.
X

OR
(b) Find the value of a and b so that function f defined as :
x— 2 ra, if x<2
| x — 2]
f(x) =<a+ b, if x=2
X -2 Fb,  if x>2
k‘X—Q‘

1S a continuous function.

OBX .o shriotly

29. (a) Find the intervals in which the function f(x) =
X

increasing or strictly decreasing.

OR
(b) Find the absolute maximum and absolute minimum values of the
function f given by f(x) = ; | - , on the interval |1, 2].
X
30. Find:
J‘ Jx
dx
(x+1)(x—-1)
31. (a) Find :
2+s1n 2x oX dx
1+ cos 2x
OR
(b) Evaluate :
n/4
J‘ : 1 dx
SINn X + COS X
0
65/3/3-13 Page 15 of 23 P.T.O.
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39 @US H -3 (LA) JHR & J97 8, 5749 Y9 & 5 37 & /

39, ($) waﬁ_§=y—1=z—23ﬁ_{x—l_y_z;7%gﬁm%§

2 3 0 -3
Y T arell 39 @1 1 TR [ hINC S 39 & T8 @1l o
TEad 8 |

SO

(@) U FHTaX Tqys ABCD & g 31§ A(-1, 2, 1) 3R B(1, -2, 5) 8 | I C

N D A A drell @1 1 FHh XI4 = y+27 = Z;8 3, di

YAl AB 3R CD % o= il i Fd HhIT | 31, FHIR =gy
ABCD 1 &% H1d ehiTig |

33. HE AT TR A=R—{3)]3M B=R-{a}8 | ‘a’ I HE FTd shifold NEE HeH

FrA > B fix) = X2 zr aRwIRG 2, 3o ¥ | 98 Wi g Hif R

X—a

T TeAT TR—T BeA Tehehl 8 IT a1 |

34. (%) T T 8 76 o flx) = x* — 62x2 + ax + 9 TIHT 3=dq A x = 1 |
TS hdl & | ‘@’ 1 "M F1d shifae, AR g 3= fag 31d Fife oA
T 3 B f(x) T LI I=aq A1 LT Faw 9= I gid1 & |

HAAT

(@) Ueh ATIATHR 4Tq ehi FTGL i IRATT 300 cm & | Toh eI §HM o ToTu
SHh] Ueh TR R & TUST ITdT @ | STRIAR =l <hl faHTe Ja <hifew
SEE ST 70 foeiel shT 3A¥d9 3ATeehdd 8l |

35. HUTHTH % TN A, T y = 4—x2 qAT @S x = 1, x = 1 TAT x-398 ¥ FR
&7 1 &IAHA A iU |
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SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

32. (a) Find the equation of the line passing through the point of

intersection of the lines 2 y -1 = z— 2 and x—1 gt E—1
1 2 3 0 -3 2

and perpendicular to these given lines.

OR

(b)  Two vertices of the parallelogram ABCD are given as A(-1, 2, 1)

and B(1, -2, 5). If the equation of the line passing through C and D

XI4 =2 +27 = 2 ; : , then find the distance between sides AB

and CD. Hence, find the area of parallelogram ABCD.

1S

33. Let A =R - {3} and B = R — {a}. Find the value of ‘a’ such that the

function f : A — B defined by {(x) = X_g 1s onto. Also, check whether the
X_

given function is one-one or not.

4 _ 62x% + ax + 9 attains local

maximum value at x = 1. Find the value of ‘a’, hence obtain all

34. (a) It is given that function f(x) = x

other points where the given function f(x) attains local maximum
or local minimum values.

OR

(b)  The perimeter of a rectangular metallic sheet is 300 cm. It is rolled
along one of its sides to form a cylinder. Find the dimensions of the
rectangular sheet so that volume of cylinder so formed is
maximum.

35. Using integration, find the area of the region enclosed between the curve

y = \/4—}(2 and the lines x = -1, x = 1 and the x-axis.
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. A scholarship is a sum of money provided to a student to help him or her
pay for education. Some students are granted scholarships based on their

academic achievements, while others are rewarded based on their
financial needs.

Every year a school offers scholarships to girl children and meritorious
achievers based on certain criteria. In the session 2022 — 23, the school
offered monthly scholarship of I 3,000 each to some girl students and

< 4,000 each to meritorious achievers in academics as well as sports.

In all, 50 students were given the scholarships and monthly expenditure
incurred by the school on scholarships was < 1,80,000.

Based on the above information, answer the following questions :

(1) Express the given information algebraically using matrices. /

(11) Check whether the system of matrix equations so obtained is
consistent or not. 1

(111) (a) Find the number of scholarships of each kind given by the
school, using matrices. 2

OR
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(ii) k hT U 9 <hifT | 1
(iii) () BT g Adid T T =2 hl &I ol HIET FTd iU | 2
AT
(ii)) (@) P(1<X<6)Td hivT | 2
65/3/3-13 Page 20 of 23

o
gcollegedunlaa
India’s largest Student Review Platform

S—



N NN

(11) (b) Had the amount of scholarship given to each girl child and
meritorious student been interchanged, what would be the
monthly expenditure incurred by the school ? 2

Case Study - 2

37. Self-study helps students to build confidence in learning. It boosts the
self-esteem of the learners. Recent surveys suggested that close to 50%
learners were self-taught using internet resources and upskilled
themselves.

s

S

s.IT ?)
]
e

SELF-STUDY

I >

A student may spend 1 hour to 6 hours in a day in upskilling self. The
probability distribution of the number of hours spent by a student is
given below :

rrka,, forx=1,2 3
PX=x)=<:2kx, forx=4,65,06
0, otherwise

.

where x denotes the number of hours.

Based on the above information, answer the following questions :

(1) Express the probability distribution given above in the form of a
probability distribution table. 1

(11) Find the value of k.

(1) (a)  Find the mean number of hours spent by the student. 2

OR
(111) (b) Find P(1 < X < 6). 2
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Case Study -3

38. A bacteria sample of certain number of bacteria is observed to grow
exponentially in a given amount of time. Using exponential growth
model, the rate of growth of this sample of bacteria is calculated.

Stationary

Log

=
&
o

Time

No. of bacterial cells (log)

The differential equation representing the growth of bacteria is given as :

i—f = kP, where P is the population of bacteria at any time ‘t’.

Based on the above information, answer the following questions :

(1) Obtain the general solution of the given differential equation and

express it as an exponential function of ‘t’. 2

(11)  If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the
value of k. 2
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