CBSE Class 12 Mathematics Question Paper 2024 (Set 2 - 65/3/2)
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GTHT=T 14397 :

[HETICTRET 14591 @1 §5d GIae] & 9ieq 3R 371 Gl & Ici7 HIlT :

(i) 39 Y97-97 5 38 Y97 & | @4t I SrfAard 7 /

(i) T8 Y97-97 Giel @S 7 99757 68— &, @, T, 09 & |

(iii) TS & H Y97 &7 1 8 18 T Fglashcqid a7 J97 T&I7 19 T 20 34HI7
Td T TEIRT 1 3F & Jo7 & /

(iv) WIS WH Y7 G&I121 T 25 TF 377 TG-F707 (VSA) PR & 2 37H] & J97 & |

(v) TUE T JIT G&IT26 G 31 TF TH-FRIT (SA) TR & 3 3Hl & F97 & |

(vi) TUE T H J97 G&IT32 T 35 d% JH-FH1T (LA) THR & 5 3H & J97 8 /

(vii) TUE F T Y97 G&IT 36 T 38 JHIU 37eg TLRT 4 37H] & 97 8 |

(viii) Y97-9F 4 GHY fahcy 78] o971 71 8 | JE9, @S @ & 2 991 H, @US T & 3 J¥]
4, @US g % 2 Y971 § 74T @V & & 2 Y941 H 3IaRkebs [dbcq &7 JIaeT 1ear 77
g/

(ix) Fopelcl HT I afdd & /

©Usg <h

59 GUE 4 FElahcyid J9 &, 1974 % 97 1 3% H1 & |

1 3 1
1. I |k 0 1|=+6% d k&I A2 :
0O 0 1
(A) 2 (B) -2 (C) =£2 D) F2

2. 5 Tk, eXh T, B :

5 1 e 1
A — B —
(8) [e) log 5 - (5) log 5
(C) [éJ log 5 (D) [E] log 5
¢ 5
3. IR |a |=23M-3<k<2® @ |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.
1 3 1
1. If | k 0 1| ==x6,thenthevalueotkis:
0O 0 1
(A) 2 (B) -2 (C) 2 (D) F2
2. The derivative of 5* w.r.t. e* is:
X X
1 1
(A) [5] (B) [9)
e) logh 5) logh
5\ e\
(C) (—} log 5 (D) (—] log 5
C 5)
= >
3. If| a|=2and-3<k<2,then | ka | e
(A) |-6, 4] (B) 10, 4]
(C) |4, 6] (D) [0, 6]
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4. aﬁ@%@ﬁxﬁ?&?ﬁ?z-ﬂ&?ﬁwﬁmﬁﬁgmwfwcﬁ%,ﬁ
I8 QT y-3787 <hl g-TcHeh T¢I | ST IV s 8, 98 &

T

(A) O (B) — (C) —= (D) =

4 2
5. = U T gEa & @i, SFaudi @ Aefaigd § @ -8 9 FEiua s
2 ?

T

y

(A) x+2vy<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>276,2x+y>104,x,y>0

2 0 0
6. I A=|0 3 0|8 daAlzg:
0 0 5
10 o 10 o
2 2
A o L o ®) 30lo0 1 o0
3 3
0o o0 1 o o0 1
i 5 N 5 |
) ] 10 o
1 2 0 0 1 2 1
(C) — |0 3 0 M — 1|0 = 0
30 30 3
0 0 5 1
- - 0 0 =
i O _
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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 O, thenAlis:
0o 0 5
L 0 O L 0 O
2 2
A o Lo B) 30[0 = 0
3 3
0 O L 0 O 2
! 3 O_
2 0 O
2 2 .
© = o D |0 = o
30 30 3
0 1
0 0 -
i D
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7.  ToRHl 9 31egg Ao foiw, (A — A) gHEm
(A) U qcEHeh 3TeYg BIdT @
(B) Teh I 3oYE Bl &
(C) U TawH THiHA HTeYg BIdT &
(D) U HHMHA 3eYg 8Idl a
8. TUh %o f:R > AT flx) = x2 + 1 1 IRHIYG 8, AT<3IEeh BT, IfC A3
(A) (= oo, 00) (B) (1, o)
(C) 1, o) (D) [-1, o)
9. HIET A = 2 z Waﬁ&d@%mﬂ;\hr'{adjzﬁkzzﬁ%Iﬂa,(a+b+c+d)
W%:
(A) 2a (B) 2b
Gy e (D) O
10, Sdd fx)=|1-x+ |x]| ] :
(A) JHddghdd x=1W (B) 379dd 3 shdd x=0 W
(C) Madgx=0,1W (D) & fog WHdd 2
11. %o f(x) 1 Afd gitedd foig = forg giar 8, & fog
(A)  f'(x) =03 foig & ¢ ¥ U I R f'(x) 1 &% 99 & R0 | qiEiad
g1 8 |
(B) f'(x) =03 foig % ¢ ¥ g I W f'(x) 1 & k01 & €4 § gi@faa
gl @ |
(C) f'(x)=03R fog & a1d & gt 9 W f'(x) 1 oz afafda 72 gar 2 |
(D) f'(x)=0.
2a
12. IR o(x) Tk Had B 2 Fp 1T g(- x) = — g(x), @ I o(x) dx SR 2 :
0
d
(A) 0 B) 2 j g(x) dx
0
a 0
(C) I o(x) dx (D) - I g(x) dx
_a —2a
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T For any square matrix A, (A — A') is always
(A) an identity matrix
(B) anull matrix
(C) askew symmetric matrix
(D) a symmetric matrix
8. A function f: R — A defined as f(x) = x2 + 1 is onto, if A is :
(A) (= oo, ) (B) (1, o)
(C)  [1, o0) (D) [-1, o)
9. Let A = i Z be a square matrix such that adj A = A. Then,
(a+b+c+d)isequal to:
(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 point of inflexion of a function f(x) is the point where
(A) f'(x) = 0 and f'(x) changes its sign from positive to negative from
left to right of that point.
(B) f'(x) =0 and f'(x) changes its sign from negative to positive from
left to right of that point.
(C) f'(x) = 0 and f'(x) does not change its sign from left to right of that
point.
(D) f'(x)=0.
2a
12. If g(x) 1s a continuous function satisfying g(— x) = — g(x), then J. g(x) dx
0
1s equal to :
a
A) 0 B) 2 j g(x) dx
0
a 0
© | gedx D) - | g&dx
—a —2a
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13. Xlogx% +y=2log xTsh dQIs(UT%:

X
(A)  YUFhT T TTeT 3Teehed FHIHT T |
(B) HHYAT 3Tdehel HHIhLUT T |
(C) UYH Hife & {geh 3Tahed THIHLIT hl |
(D) UH 3{aehcl GHIhUl 1 foreh! 91 giwTiva &l 8 |

14 TR a =2i-j+ket b =1+]-k& da D &
(A) G gfew S T gaia 987 3

(B)  GHTAT Gfew
(C)  UFR ddad gies
(D)  HTEeh Greyl

15. IfC Ueh T x, y 3N z 3787} hl &I {3 b T SHATT: o, B 3T y I ST
3, d -l & 9 si9-81 99 787 8 ?

(A) cos?a+cos?P +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 gk JIUTHA THET o 3299 BoA- H HUEes 90 W o Jidael shadTd @ :
(A) GG B (B) =¥y
(C) 3%dH & (D) 3IHETd BA

17. HMFET E 3 F 2 UH geAW 8 5 fat P(E) = 0-1, P(F) = 03, P(E U F) = 0-4
g, A P(F|E)® :

(A) 06 (B) 04 (C) 05 (D) O
18. A A = [a;;] Th deqH IR 8, A1 Fferfiga & & i9-91 &l & 2
8wy A1) (B) a;=1,V1i,]
b1, AQ i) J
. 0, A iz]
() a;=0,v1,] DT, af o)
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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} +lzandg>=? +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, v and z axes respectively, then which of the following is not true ?
(A)  cos?a + cos? B +cos?y=1
(B) sin? o + sin? B + sin?y = 2
(C) cos2a+cos2B+cos2y=-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) =01, P(F) =0-3, P(E U F) = 0-4,
then P(F | E) is :
(A) 06 (B) 04 (C) 05 (D) O
18. IfA-= [aij] i1s an identity matrix, then which of the following is true ?
(A) a; = 4"0? i 1=) (B) a.=1,V1i,]
2|1 if 18 by 7
(C) a:;=0,VY1i,j (D) a; = ;0’ i)
v 41, if i=]
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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 37lehd 1637 T & | 37 J941 & da&l IR 14 150
T #HIS] (A), (B), (C) 3R (D) T & G it |

(A) 3R (A) 3T deh (R) TFT Fal @ AR doh (R), AR (A) hl Tal
ST hidl 2 |

(B) AMYHIT (A) 3R o (R) HI H&l 7, Tq aeh (R), USRI (A) I T&l
SRS 7T HLdl 2 |

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

19. BT (A): e a 1, Glewl b T U I A B @ fran gl b

* s — Py i A X

7% (R) : GEATCH Ge § a 3R b o s a1 U 3a41 & gial @
[ = —7 i @ S
NIAHT b 3 a &= H |

20. 3FYHYT(A): TS Al Y Ueh AUl TSYE BT & |

7% (R) : weh Toehul 3Teag |, Toehul o Ayt 3199d I 8d & |

WUE @
3G GUE 7 3fd TG-ITIT (VSA) TR & J97 &, o977 Jedb & 2 37% 3 |

21. (%) T T T :

n/2

J sin 2x cos 3x dx

0
HACT

(@) ﬁ?ﬂw% — Fx) =

3R F(1) = 0, F(x) ITd shifSW |

1
\KQX—XZ
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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) 1s 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) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) 1s true.

- - - % % - - - % %
19. Assertion (A) : Projection of a on b is same as projectionof b on a .
—> —>
Reason (R): Angle between a and b 1s same as angle between

— — _
b and a numerically.

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) Evaluate :

m/2
J sin 2x cos 3x dx
0
OR
(b) Given i F(x) = and F(1) = 0, find F(x).
\/2}( %2
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22, fig A3 B, e fufd aftmsme 1 + 2 —k s -1 +j + k &, =
A a1t W@1-EE 1 4: 1% A § dr fawrisg e 9 fog ¢ 1 feufd
|l FTd IST | | AB | : | BC | 1 Fima shifiq |

23, AR a . b M ¢ WATAF aRUERF T 2 + b — ¢ = 0, @
A @ 3R ¢ % dF 1 0 T AR |

24. sin?{ cos ™} (é} .+ tan? {sec_1 (3)} <hl HIH ITd bl

D

%7

HAJ1

i, e

1 9 AIHAT B hl AT hifU |

9 <
X~ +1, O_X<1ar'x=

3-X, 1<x<2

Wis 1

57 GV § TY-IH1% (SA) FHR & F97 &, o779 Jcd% & 3 3P & |

o

26. JTd <hi[NU :

j X dx
(logx)2 — blogx + 4

27. (%) T4 i :

2+s1n 2x

e* dx
1+ cos 2x
HAAT
(@) ¥ A hINY :
n/4
1
I _ dx
SIN X + COSX
0
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22. Find the position vector of point C which divides the line segment joining

A A A AN Al A
points A and B having position vectors 1 + 2] —k and —1 + j + k

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

—> > — _ I e
23. If a, b and ¢ are three unit vectors suchthat a + b — ¢ = 0, find
— —
the angle between vectors a and c .
24. Find the value of | sin®!cos™ [g] .+ tan? {sec_l (3)} .
25. (a) Ifx=e"Y, prove that dy = log x—21
(log x)
OR
e &
(b)  Check the differentiability of f(x) = « B e VaE<l atx=1
3—x, 1<x<2
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
26. Find:
-1
J 5 - dx
(logx)” — 5logx + 4
27. (a) Find:
2+s1n 2x o il
1+ cos 2x
OR
(b) Evaluate:
n/4
j. _ L dx
SIN X + COS X
0
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28. famatcifgd Iger T T9EAT &l 37Toi@ i & g <hifa
e =aqdl o Add
X+y2=>8
X+ 2y <16
4x + vy <29
X,y =0
z = 600x + 400y hT —LATHIHIUT HITST |

29. P, Q 3R R Thdl HuHl o6 CEO o €9 H T S hl THEATE HHIT: 4: 1 : 2
o YA ¥ & | 9 CEO, P, Q I1 R o d&d U1 o USd a9 ohl ol | oy
S <hl TRIRdTd SHHES: 0-3, 0-8 31X 0-5 & | Il &l S a9 I a9 S Tl

&, Al TRIehdT AT <hIT9T foh I8 Rl CEO % g W T[xh s R 5 & |

30. () 'ﬂﬁxcos(p+y)+COSpsin(p+y)=O%, ?ﬁﬁ-lqg hiToTq Teh

d ¢
c::)s,pd—y — _cos? (p + ), &l p = 3 |
X

HACT

(@) a3 bk d AH 9 hifae 59 fiw wa= £, < giewrfa 2

X -2 ra, JIK x<2
|x - 2]

f(x) = {a +b, e x =2
Sk o gle x>2
|x - 2|

gad b & |

31. (%) 3ITAUA FG HINT oH B f(x) = 08 X i astam o1 P BEwT
X
2 |
HAAT

X

(@) IaUa [1, 2] H flx) = =

2 Yed Bod f o Uy I=aH 3R

2
X
o A e e

fUe a9 |9 i F1d shitag |
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28. Solve the following linear programming problem graphically :
Minimize z = 600x + 400y,
subject to the constraints
X+y=>8
X+ 2y <16
4x + v <29
X,y = 0.

29. 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 1its 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.

30. (a) Ifxcos(p+y)+cospsin(p+y) =0, prove that

CoOS P ? = — cos? (p + y), where p is a constant.
X
OR
(b)  Find the value of a and b so that function f defined as :
x— % ra, if x<2
| x — 2|
f(x) =<a + b, 1if x=2
X~ 2 rb,  if x>2
\ X — 2]

1S a continuous function.

log X 1S strictly

31. (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
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39 @Ug 4 ZH-370F (LA) YHR & Y97 &, 574 Jcdd & 5 3% & |

32. () TcIT T 8 Toh Baid f(x) = x* — 62x2 + ax + 9 AW I=aH AH x = 1 |
YTed AT 3 | ‘@’ 1 HH H1d hifve, AR gt 3= fog 3ma hifsg o
W 3H e f(x) T AT I=qH I LA a7 919 9ed g1 8 |

HAAT

(@) Ueh ATIATHR 4Tq ehi FTGL i IHATT 300 cm & | Toh eI §HM o iU

SHh] Ueh TR R & TUST ITdT 8 | STRIAEhR =1l <hl fIHe FJa it
RTEE g0 U f&eigt sl 3TR—IGA 3TfEehad &l |

33. WI%ﬂdWWW,%@TGﬁ X—2y=4,x=—1,x=6?[?ﬂx-33[&1%ac|?[ﬁﬁ

& T ABA JATd hITT |

24, (?m'_) i@gﬁ§=y_1=2_23ﬂ'{x_l—i—z_7%9ﬁﬁqﬁg

2 3 0 -3 2
q TeRA ITell 39 W@T 1 TR F{Id I ST 3 € T8 @ %
a8 |

3Tera

(@) U FuTR Iqyst ABCD o & 39 A(-1, 2, 1) 3R B(1, - 2, 5) & | Afe

C 3R D ¥ ToRA aTcll {@T Sl GHiehivl XI4 = Y+27 = Z;8 3, dl

0

YAl AB 3R CD & ol sl i Fd hIfT | Ad:, FHIR gy
ABCD 1 &F%d HTd hiY |

35. =T A={x:-10 <x <10, x € Z} W Th g9 R IRATST &

R=1{x1y) :x-y),5d a9 g). sT b R T qoadl &9 & |
deaar-at [5] @t faRau |
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SECTION D

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

4 _ 62x2 + ax + 9 attains local

32. (a) It is given that function f(x) = x
maximum value at x = 1. Find the value of ‘a’, hence obtain all
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 1is

maximum.

33. Find the area of the region bounded by the lines x —2y=4,x=-1,x=6

and x-axis, using integration.

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

. | ~1 g- i _
intersectionof the Hines = = 3 —= = 224 g B2 _ ¥ BT
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 = & +27 . , then find the distance between sides AB

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

1S

395. A relation R on set A = {x : — 10 < x £ 10, x € Z} 1s defined as
R = (x, y) : (x — y) 1s divisible by 5}. Show that R is an equivalence
relation. Also, write the equivalence class [5].
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Qe T
3T GUS H 3 YHU eJqT TETRT 97 &, 5777 Jcdeb & 4 37 & |

TJhiUT AEIIA - 1

36. Ush Hfvad d&a § SQTU[3ti 1 Teh SATY] FHAT Ush Hivdd 0 H ICETAreh)
&Y H ¢l g1 <@l T 3 | SETdTehl gfg Hisel sl IUAT hieh, a9 & 3

A <l gfg gL oh! TUMET h AT 2 |
E 3T
B 4
ir:
45 A
&
e
Ts
= e

Siampeti hl gig ol QUM Il 3Fahd HHIRUT 39 YhR fean T B

4P kP, vt P forht off @ ¢ w SHETU[AT hl SHEET & |

dt

39 g & SR W, fefafad st % s i

i) Teu TU 379kl HHIHLU] 1 AUk A FTd hifelW 37T TEhRI 4 h
ILHTATRT BAd & €9 H I hiU | 2

(i) =fe Sfamet St SHEET t = 0 W 1000 3R t = 1 W 2000 &, a k &1
HTH T HITIT | 2
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SECTION E

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

Case Study -1

36. 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

-
&
Q

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. z
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ThI{UT 3AEAAA - 2

37. DA Tk B I & o folv Yra@ w3 | 688 o [ yg@ i STH
arell G 3 | S B hl Ikl A&A0h ITATAT & AU T BEN <l
STl 8, Seich 3= whl ITeh! foxiid SEIHATHI & FTUR T GGERd Tl ST

2 |

T .
e,
—y
- ”
.
-
-«
e il
-
" -
"l

aﬁ@wwnwd&i% wwmaﬁw 3R ATl 3qc:1‘i'§%ﬁls|i'€1c:1
T Al ! BEI YGH KAl 8 | 9 2022 — 23 H, THel 4 $B SHB
%3000ﬁ$aﬁnﬁmw€%aﬁﬁaﬁ@aﬁxmﬁr@aﬁﬁa@3ww

ITEe T Tl sl T4,000 Tcdeh hl HITYeh ST hl Yreher hl |

$a oy, 50 BET Rl BEGA YSH hl T AN ThA g BEICAT W
T 1,80,000 HTf&es @< foham T |

I9YTh YT o YR R, FAfcifgd g9t o I T
(i) QI Tg G I AR 1 IUAN Hd gY, SIS § H Ih hifoQ | 7

(i) = IfT fob 9= TCed g3 31Ty EHiRl ek Wd 7 AT S | 1
(ii) (k) SRl 1 YA Hieh, Thel g Yedsh TR hl GI T3 BEII
<h! T A 1T | 2
AT

(i) (@) I BSEER H GAURMT, S Teh SMictepl sl 3R Th AU BH
I YGH <hl 75 &, sl WER S5 1A AT, dl Thal hl HIHH @
T BT 2 2
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Case Study - 2

37. 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.

'.'..-"' J i .
-y .. 4 ¥
= . e = ik = = g
o > iy L) - ¥ r :
i A P ] L] ¥ | 3
.-.r| i q- :; | l l
i 1
LE A Rt L :
: e ) . =
[ s :.' | = - - W - "
| : - ] e
. | : o i # l
i : = '_-. o e, 2 5 u SR 2 ’ i
- . e & b = I =
- - | H - =l " -
- ey : ey I — . - L
i % s m : ] =
=S LT - o i ' B
= u . o i - ] a -.
I i L " = L
| i 4
i .
i .
] I , B
- = el . LN
1 ] - [
Illl o | .--II
: 1 i
[} |

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 X 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. 1
(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

(111) (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
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38. - BEI hl UG H ATHIGYITH UST i H HGE hidl & | 39H BEAI I
T T Sedl & | BT & 90N & udT 9ol & o o 50% BT 4 e
FETEAT 1 ITANT hich Lo R8T YT hi FR GG I HIA ST |

& -FHI YA

>

Teh BT T b HIvA ] dgH H Ueh &9 1 9¢ H 6 ¢ doh bl IHI Fdid L
Hehdl & | Ush BT 2T Adid kU 7T 2] <hl AT k1 WTRIehdl e e feam
TI'ﬂT%:

-

kxz, x=12 3 .GI\"TGQ

PX=x)={2kx, x=4567%%TU
0,  37¥Aq

& x Il shl GEIT i Jed Hdl & |

o s

3UYTh AT o YR W, HHARgd T4 o I ST

(1) S feu Tu gTiehar §eq il ITIehdl de difeiehl & ®9 § &<k hital | ]
(ii) kT HF T HIT | 1
(iii) () B gRIT Adid TohU U B2 shl TSAT 1 HIET JATd hITT | 2
3T
iii)) (@) Pl <X<6)IMd hita | 2
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Case Study - 3

38. 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

SELF-STUDY

-

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 :

r.!"

kxz, forx =1, 2, 3
PX=x)=:{2kx, forx=4,656
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
(111) (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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