e mm e e e == = o ———

 Series PQ3RS/3 | _Set -1
U i
D ATCEAO A ar.cote 651311
. ___________-----____________:
Roll No. :gﬁ;ﬁ%%ﬁ WW%:
E_ N 1}_ - 1}_ N 1}_ N 1}_ h 1{_ . 1}_ N 1|_ i _1: ' Candidates must write the Q.P. Code,
Y WU NS NRNREY NRNRE NN NN N :on the title page of the answer-book. |

o FHYIT i F T 1% 37 Fo7-97 4 Glga g8 23 & |

o YA Fiq F T b 57 FoA-9T H 38 FoT & |

o F97-UF H 3Ted &Y F1 IR 13T T Fo7-97 HIE H Tandf IFR-GiEaHl &
TG-98 W 7@ |

o FTIT T¥T HT IW [oT@AT Y& & @ Ggel, IW-Ykas1 d T97 &1 HHS
v ford |

o 3G ¥U7-U7 FI Yg7 P 17T 15 1592 &1 GHT 1G4 T & | FeT-9F FH G0
galE 4 10.15 &9 191 @ | 10.15 &5 & 10.30 &5 d% 817 Had Jo7-97
P Y57 3N 3G Al F G § ITH-YRaHT | HIE I 787 107@7 |

e Please check that this question paper contains 23 printed pages.

e 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
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the students will read the question paper only and will not write any
answer on the answer-book during this period.
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T 4397 :
el 1391 &1 agd aiaer] & 9eq 3 371 G&d] & 9T g :

(1)
(ii)
(iit)

(iv)
(v)
(vi)
(vii)
(viii)

(ix)

59 J97-97 7 38 Y97 & | @At yv7 erfdard & 1
I8 Y97-97 Qi @USI 7 [ 8— &, @, T, 705 & |

GUE & H Y7 G&I7 1 § 18 T% aFlabedid a9l Jo7 G&I7 19 TF 20 ST4HIT
uq d@ YIRT 1 3% & J97 8 |
TUE & 4 J97 G&IT 21 G 25 7% 377 TY-FRIT (VSA) FHR 3 2 3] & J97 3 |

@Ug T 4 97 G&IT 26 T 31 T TY-3F0 (SA) JPR & 3 37H] & FoT & |
&g g H 97 G&I7 32 G 85 % 9-3HIT (LA) JHR &5 37l & F97 8 /

TUE T Y Y97 G&IT 36 T 38 JHU 37EqT STRAT 4 37HT & Jo7 8 |

J97-97 H GHY fdheq 787 197 71 8 | T, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @Ug g &2 Y99 § 74T @8 & P 2 Y97 H aR® ladhcq & JrEaer 1731 T

&
opoiet H IqIIT aldd & |/

Qug <h

39 @IS H Sglahcdid Jo &, 1574 Je4% 97 1 3% H1 & |

1.

e A = [ay;] T TeEmeh ATE 7, df Ffaiaa § 9 -1 981 3 2

0, I i=] .
(A az=47" (B) a;=1,V1i,
v {1, A i j Y !

. 0, G ixj

© 2;=0,Vi,] D) aij:{l, A i=j

AT R, Aot STy aredfass g@neti sl 8= 8 | 99 f: Ry, > Ry, fx) =x2 + 1
R Ry e

(A) Uehdhl @ Trg IT=BIGH 18l 8 (B)  IAToBICh & UL-q Uchehl ol o
(C)  Ushshl AN 3TT=BIeh qHI 8 (D) A Tehehl g 3T A &l ATeBTGH
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

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.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

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.

Use of calculators is not allowed.

SECTION A

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

1.

IfA= [aij] is an identity matrix, then which of the following is true ?

(A) a" _— { ’ i ! . (B) a" —_ I v i i
1'] 1, l'f ii i 1J ’ ’

(C) a" -_ O U i j (D) a" - { ’ i i .
lJ ’ ’ lJ 1, if i— i

Let R, denote the set of all non-negative real numbers. Then the function
f: R, — R, defined as f(x) = x2+11is:

(A) one-one but not onto (B) onto but not one-one

(C)  both one-one and onto (D) neither one-one nor onto

65/3/1-13 Page 3 of 23 P.T.O.
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a
3. WA{
¢

b o N o
d} Teh 11 3TE & oHeh fC adj A=A |9, (a+b+c+d)

U B :
(A) 2a B) 2b
C) 2c D) 0

4. BT fix) = [1-x+ [x]|]:
(A) 3Hdd @ had x=1W (B) 37Hqd @ %had x = 0 W
(C) WA Ex=0,1W (D) & forg W HAd &

5. 3¢ T o s YSIU 15 cm/s i & T 9 I &, I 38 TIATT o = i oL
B
(A) 1-5cm/s (B) 6cm/s
(C) 3cm/s (D) 2-25 cm/s

6. _[ flx) dx = 0, 3% ;

A  fl—x) =1lx) B) fl—x)=-1fx)
(C) fla—x) =1x) (D) fla—x)=-1x)

7. Xlogxg—y +y=210gXQ$3HT8TUT%:
X

(A) JUFRTT =X It 3TTehe] THIHLT o1 |

(B) HHHTAI 3Teehcl FHISHIUT <hT |

(C) 9 whife o R 3Taehat THIHWT & |

(D) U 3Taehal GHIHLT T f&eh! =T IR T8 @ |

8. AR a =21 —j+kam D =i+ ki da D E:
A) g giew I e w18

(B) HHIR @few
(C) WER duad afem
(D)  HTE G
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3. Let A

b
= {a d} be a square matrix such that adj A = A. Then,
c

(a+b+c+d)isequal to:

(A)
()

4, A func
(A)
()

5. If the

2a B) 2b
2c D) 0

tion f(x) = |1—-x+ |x]| | is:
discontinuous atx =1only (B) discontinuous at x = 0 only

discontinuous at x =0, 1 (D)  continuous everywhere

sides of a square are decreasing at the rate of 1:5 cm/s, the rate of

decrease of its perimeter is :

(A)
()

1-5 cm/s (B) 6cm/s
3 cm/s (D) 225 cm/s

a
6. _[ fx) dx = 0, if

—a

A)  fl—x)=1(x) B) fl—x)=-1x)
(C) fla—-x)=1x) (D) fla—-x)=-1(x)
dy .
7. xlogxd— +y =2log x is an example of a :
X
(A) variable separable differential equation.
(B) homogeneous differential equation.
(C) first order linear differential equation.
(D) differential equation whose degree is not defined.
—> A A A — A A A - RN
8. Ifa =2i —j+kand b =i +j —k,then a and b are:
(A) collinear vectors which are not parallel
(B) parallel vectors
(C)  perpendicular vectors
(D)  unit vectors
65/3/1-13 Page 5 of 23 P.T.O.
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9. qﬁ@@x,yﬁzﬁﬁaﬁmm%mﬁm:(x,BC&ﬁ'{yﬁ'UTEWI?ﬁ
g, I fffad # 9 sH-w1 9 787 8 ?
(A)  cos?a+cos?P+cos?y=1
(B) sin? o + sin? B + sin?y = 2
(C) cos2a+cos2pB+cos2y=-1

(D) cosa+cosPB+cosy=1

10. U tRgeh TUHT IS o 323 o H Huri¥es =0 W o Ifae shedrd &
(A) g & (B) =&Y
(C) 35ea9 & (D) ST g

11. HH E 3R F 3 UH AT 8 e it P(E) = 041, P(F) = 0-3, PEU F) = 04
3, A PF|E)R :

(A) 06 B) 04 (C) 05 D) 0
12. ¥f¢ A 3R BTl fawm awfid 3o &, 1 (AB + BA) T :
(A) Towm gfHa oTTegg B (B) TWiyq 3Tegg &M
(C) I G BN (D) dcEH TR B
1 3 1
13. I |k 0 1| =+26%, AKkHI A :
0 0 1
A 2 B) -2 C) =2 D) *F2

14. 2X 1 J(ThaiS, 3Xh TN, 7

X X
(A) [§j log 2 (B) [gj 1og 3
2) log3 3) log2

X X
(©) (gj log 2 D) (ﬁj log 3
3) log3 2) log2

15. AR |a | =23 -3<k<2 @ |ka | e:
&) [-6,4] B) [0, 4]
(C) [4, 6] (D) [0, 6]
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9. If o, p 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)  cosZa+cos2P+cosy=1
(B) sin? o + sin? B + sin?y = 2
(C) cos2a+cos2pB+cos2y=-1
(D) cosa+cosP+cosy=1

10. 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

11. Let E and F be two events such that P(E) = 0-1, P(F) =0-3, P(E U F) = 0-4,
then P(F|E) is :
(A) 06 (B) 04 (C) 05 D) o

12. If A and B are two skew symmetric matrices, then (AB + BA) is :

(A) askew symmetric matrix (B) asymmetric matrix
(C)  anull matrix (D)  an identity matrix
1 3 1
13. If|k 0 1| =%6,then the value ofkis:
0 0 1

A) 2 B) -2 (C) =£2 (D) F2

14. The derivative of 2X w.r.t. 3¥is:

(A) [§j log 2 (B) (gj log 3
2) log3 3) log2

©) (gj log 2 D) (ﬁj log 3
3) log3 2) log 2

— —
15. If| a |=2and-3<k<2 then | ka | €:
(A)  [-6,4] (B) 10, 4]
(C) [4,6] (D) [0, 6]
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16.

17.

18.

aﬁ@%@aﬁx-aeﬂaﬁiz-aaﬁwmﬁmaﬁﬁgwﬁwatrﬁﬁ%,?ﬁ
ITg TG y-3187 hl GTcHeh e | S hivf 41t 8, 98 8

T T

A 0 B) - © = (D) =

4 2
= fou U goma &3 &, el H HEdaied § 8 HiE-81 g8 HEua s
8 ?

Ay

(A) x+2y<76,2x+y>104,x,y>0
B) x+2y<76,2x+y<104,x,y>0
C) x+2y>276,2x+y<104,x,y>0
D) x+2y276,2x+y>104,%x,y>0

2 0 0
e A=(0 3 0|8 AMALT:
0O 0 5
1 0 0 1 0 0
2 2
@ o L oo @ 3s0lo L o
3 3
0 0 1 0 0 1
i 5 ] 5
1 0 0
; 2 0 0 . 2 .
(©) — 10 3 O (D) — |0 =0
30 30 3
0O 0 5 1
0 0 —
i 5.
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16. 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-axis is :

A 0 ® 7 © 5 D) =
17. Of the following, which group of constraints represents the feasible
region given below ?
AY
N
O
(A) x+2y<76,2x+y>104,x,y>0
B) x+2y<76,2x+y<104,x,y>0
(C) x+2y276,2x+y<104,x,y>0
(D) x+2y>276,2x+y>104,x,y>0
2 0 0
18. IfA=|0 3 O0f,thenAlis:
0 0 5
1 0 O 1 0O O
2 2
@ o 1 o ® 300 I 0
3 3
0O O 1 0 O 1
i 5] 5
1 0 O
. 2 0 O ) 2 )
C —|0 3 0 Oy — 10 = 0
30 30 3
0 0 5 1
0O 0 =
i 5
65/3/1-13 Page 9 of 23
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J97 &1 19 3K 20 37997 U5 q& Rd 997 & | & %97 130 70 & 578 v &)
SYFHIT (A) TIT TR &1 T% (R) FRT 37f%a 13537 7971 & | 57 F91 & @&l I 714 157
77 gl (A), (B), (C) 3R (D) H & F7a g |

(A) AR (A) 3R Th (R) GHI H&l & R @b (R), AR (A) i &
SITEAT AT © |

(B)  3AfYHYT (A) 3R b (R) HI Tl §, Tg dob (R), 3MWheH (A) hHT T&l
AT g1 il 3 |

(C) AMheH (A) T& 8, Wrg % (R) TeId & |
(D) 37 (A) A B, T ok (R) T 7 |

19. 3YFYT(A): TcIH AT Mg Teh foehvl TR B ¢ |

7% (R) : T foenul aTTeg H, foeRul o ot o1awe I B 2 |
— — N N —
20. 3UFYT(A): TET a HI, A b W YT 391 & B = a1 @fesr b
%
W,H’F@Ta qT |
7% (R) : T e & a S b F AT H1 B I A A 3

T b ot & F A |
Qs @
57 @V 4 S -3 (VSA) TR % 507 &, o 59 %2 o § |
21. HH I hINT

sec2 [tan_1 lj + cosec? (cot_1 lj
2 3

22. (%) AR x=eN7, a1 fag Ffw % dy logx-1

dx  (logx)?

AT

(@) f(x):{xzﬂ’ O0<x<l ¥ o1 sramera 27 &1 sitg Hifv |

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) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Every scalar matrix is a diagonal matrix.

Reason (R): In a diagonal matrix, all the diagonal elements are 0.
. . . % % . . . % %
20. Assertion (A) : Projection of a on b is same as projection of b on a .
— -
Reason (R): Angle between a and b is same as angle between
— —
b and a numerically.
SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. Evaluate:

sec? [tan_1 lj + cosec? (cot_1 lj
2 3

22. (a) Ifx=eXY, prove that dy = log X_21
dx  (logx)

OR

x2+1, 0<x<1
3—x, 1<x<2

(b)  Check the differentiability of f(x) = { atx=1.

65/3/1-13 Page 11 of 23 P.T.O.
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23. (%) UH AT HINT

/2
j sin 2x cos 3x dx

0
AYAT

d 1
(@) femmng = Fx)= ——— 3 F(1) = 0, F(x) TTd ST |
dx lox — x2
24, fog AR B, s i afem o 1 + 2] —k a1+ + k & =
fHeT ol [@1-ES i 4 : 1% AU & el fawriord s ot feig € w1 feurf
gfex FTd I | |A_ﬁ|:|B_C)|‘3ﬁ3rl'd?ﬁﬁlQl

25. WA AR R & ok b 3 Yo Al ¥ |
g TR |a xb|<|al|b].
e ot g fed |2 x b | =|a || Db |2

Qug 1

39 GUZ § TY-FTHIT (SA) FBR & F97 &, 978 Jcd4% & 3 3% 3 |
26. () ?ﬁ?\;’xcos(p+y)+cospsin(p+y)=0%,T'ﬁﬁ:@ﬁﬁm%

cos p g—y =—cosz(p+y),5|ﬁ pf@W% |
X

AT

(@) a3 bw 3 OH @ Hifve ek o wetm £, < aftenfya 2

x—2 +a, 3 x<2
|x - 2|

fix) = {a +D, Ile x =2
x-2 +b, I x>2
|x - 2|
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23. (a) Evaluate :
n/2

j sin 2x cos 3x dx

0

b)  Given - Fx) =
dx

OR
1

2X —X

> and F(1) = 0, find F(x).

24. Find the position vector of point C which divides the line segment joining

A AN A A
points A and B having position vectors i + 2j —k and — i +

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

- -
25. Let a and b be two non-zero vectors.

> o - >
Provethat |[a X b | <|a || b ]|.

%
State the condition under which equality holds,i.e., |a X b | = |

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

26. (a) Ifxcos(p+y)+cospsin(p+y) =0, provethat

dy

cos p - cos? (p + y), where p is a constant.

(b) Find the value of a and b so that function f defined as :

f(x) =

SECTION C

OR

X=2 +a, if x<2
|x — 2]
a+b, if x=2
X=2 p if x>2
|x — 2]

1s a continuous function.

65/3/1-13
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27. (&) AU 4 hifee FH B f(x) = log Xt e a1 Friew BrEwH
X
g |

AT

(@) e [1, 21 8 fix) = g+§ g Yo ®old f & (e Swag 3
e ferag 91t 3 i |

28. T HifNU :

J‘ x2 +1 dx
(x2+2)(x2 +4)

29. (%) T HINT :

2+s1n 2x

eXdx
1+cos 2x

AT

(@) ¥ Fa HifT

n/4

J. - 1 dx
sinX + cos X
0
30. frfciRaa e T THE =i 3Tci@ 9y @ g hI :
=1 sty & STad
x +y <800
2x +y <1000
x <400
x,y=>0

z = 4x + 3y 1 JTUHAHTHT HITIT |

31. P,Q3MR R forelt Sl &% CEO & &9 H T M hl AT hHI;: 4: 1 : 2
% U H § | 7 CEO, P, Q A R q&d HU! o fUscl a8 hl o1 § oy
S hl TR HATT: 0-3, 0-8 3T 0-5 & | e YT fUDet a9 & A9 Frd!
g, T STfehar 1 shIT foh a8 R CEO % 98 W Ffth o HR0T 53 2 |
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27. (a) Find the intervals in which the function f(x) = log x is strictly
X
increasing or strictly decreasing.

OR

(b) Find the absolute maximum and absolute minimum values of the

function f given by f(x) = g + 2 , on the interval [1, 2].
X

28. Find:

J' X2 +1 dx
(x2+2)(x2+4)

29. (a) Find :
2+s1n 2x oX dx
1+cos 2x

OR

(b) Evaluate :
n/4

1
J - dx
sinX + cosX
0

30. Solve the following linear programming problem graphically :

Maximise z = 4x + 3y,

subject to the constraints
x +y <800
2x +y <1000
x <400

x,y 2>0.

31. 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 its 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.

65/3/1-13 Page 15 of 23 P.T.O.
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3 GUE 7 HF-IRIT (LA) YR & J97 & 1978 Jcd% & 5 37 & |

32.

33.

34.

35.

0T A={-4,-3,-2,-1,0,1,2,3,4} 1,
R={xy) :x+y, 2% 9d qUIish g} g IRATNG €9 R g | g1 foh R T
JoIdl g99 7 | gegar-an [2] off fafaw |

() foar man 2 fob ®o fix) = x4 - 62x2 + ax + 9 TIHT 3= TH x = 1 W
TS A 8 | ‘@’ %1 7 F1d hitvg, 31K 8t 3= fog 9 shive [=
T 39 e f(x) 1 LAY I=AH I LA a8 59 I1ed g a1 2 |
Jrqa

(@) U AWAHR GTg ! <TG 1 IHATT 300 cm B | Th Fcist s9H o ”oIT

! Teh TohAR & AU Tl 8 | STRAIehR el bl fommd Ja hifse
g8 ST U fociet <1 TG 3Tfiehdd & |

THThEH o TN |, I x2 + y2 = 16 AT @130 x = — 20T x = 2 § o &
T &AHA 1T HIY |

F) Yaoei 2 oY 1222 g -1V _ 27 3o R
1 2 3

2 3 0 -3
Y TSRA ITell 38 @1 1 FHR {1 hINT S 3 @ TS W@sti
A B |

3rera

(@) TH o’ IgysS ABCD & a1 3§ A(-1, 2, 1) 3R B(1, -2, 5) 8 | Afe

C 3R D ¥ o arcll T 1 Feffeh X14 - Y+27 - Z;S g,

YSIHT AB 3R CD & o9 sl gfl W HNT | Fq:, I AqHS
ABCD &1 &%d J1d hifg |
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SECTION D

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

32. A relation Ronset A=1{-4,-3,-2,-1,0, 1, 2, 3, 4} be defined as
R = {(x, y) : x + y is an integer divisible by 2}. Show that R is an
equivalence relation. Also, write the equivalence class [2].

33. (a) It is given that function f(x) = x* — 62x2 + ax + 9 attains local
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 is
maximum.

34. Using integration, find the area of the region enclosed between the circle
x2 + y2 = 16 and the lines x = — 2 and x = 2.

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

intersectionofthelines§ = y-1 = z2-2 and x—1 =Y = z—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 =7 +27 = = ; 8 , then find the distance between sides AB

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

18

65/3/1-13 Page 17 of 23 P.T.O.




Qus &
3 GUS H 3 YU 7T IR 97 &, 570 Ideb & 4 375 & |

ThI0T AETIT - 1

36. -1 BEI bl YHgd H STcATIZATE Uel hid § Hee hidl & | 399 S i
ATCH-GHH §&dT 8 | BT o Q&0 8 9dT Il & foh AT 50% BEN 5 3L
FHTYAT ST ITANT hich T &A1 UTea hl 37 GE ! HIA SR |

AT

Teh BT TG o hiVA ol §¢H H Teh e T 19 B 6 5 I bl GHI FdId hl
Hohdl & | Uk B g0 ST U T 21 <hl T&IT i TRkl e 9 fea
TR

kx? x=1,2,3% U

P(X=x)= {2kx, x=4,5,6%%C
0, AT

ST x T2l <hl TEAT ! Jgd LT 7 |

39 g1 % MYR R, FefaRed st & 3w 4

() W feu T wiReRdr sed i TReRdr sieq drfeienl o &9 H 3<h il |

(i) k1 AF F HIT |

(i) (%) B gW =Adid fohy T = <l BT 1 ALY 1A I |
HAAAT

(i) (@) P(1<X<6)d i |
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SECTION E

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

Case Study -1

36. 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 wusing internet resources and upskilled
themselves.

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 :

kx?, forx=1,23
PX=x)=<:2kx, forx=4,5,6
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

(i1)  Find the value of k. 1

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

(iii) (b) Find P(1 <X < 6). 2
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ThIT AT - 2

37. U fifvad gen d Sarei &1 ue Siaw] Jqar s Hfvad w4 SwEmreh
Y @ Fgdl g3 @1 T § | =ETdeh! Jig HiSH T ITAM Hleh, ST o 36
T S gfig gl oM i S R |

N

Sframyy FifmEs 6 FEn (@)
=

Sfemupsti h gfg I U ATl STEHhd SHIR 39 YRR feam T B

‘(ii—i) = kP, &l P forell ft o ¢ R Sfamupat <l Siee 7 |

ST HEAT % uR W, ffafea we % 3w i

G) feu U Irord TR HT SFUS FA AT hINU I THR 4 h

SHTATh] el oh ®Y H <k hitaT |

(i) g SHamupedt shi SHEET t = 0 W 1000 3R t = 1 W 2000 &, @l k &1
M F1d shifg |
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Case Study - 2

37. 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.

Vad

Stationary

Log

Lag Time

No. of bacterial cells (log)

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

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

dt

Based on the above information, answer the following questions :

i) Obtain the general solution of the given differential equation and

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

(i1)  If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the

value of k. 2
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38.

ThIOT ATAA - 3
SEI Teh BTF Hl W& & U YPaE ®EH § WG i o 0T JGH i S
Tl g 8 | FD BN Bl IAeh] UG ITACHAT oh IR W BHI ol
STl &, STeleh 317 Wl 3! ol TTaesharatl & YR W YL&ehd fohdl STl

g |

T IY Th Thdd $S AMGS! & AR W FMeihlAT JR AgE ITafey giaa
T Al ohl DA YGH HAT g | T 2022 — 23 H, TR 5 FS SHTAT
T 3,000 Y <h! AR BERT IR A0 AR A1 & T § vl Iuaiey
g L ATl bl T4,000 Tk ohl W SEJ ohl USRI <hl |

o N

$A HAR, 50 BET Hl DEGM TGH hHl T3 AN Ta g DEIRET T
T 1,80,000 HTYs T femam TR |

3Ttk AT % MER R, Fraferfaa weai & s i
(i) & T HIAT K SME BT ST B gL, ST T F 2k AT |
(i) = <hIfSTY foh o UTed g1 3ATeYg HHISRLT (b W & o1 &1 |
(i) (%) SAHGI T TAM Hleh, TR gRI T YhR hl Gl T3 Bl
<l T A1 I |
3t
(i) (@) I BEGRT I GAARET, ST Th TRl Bl AR Teh HGE BH

%l YGH i 75 &, I TER I¢a TG ST, O TRl 1 HIR¥H @
T B 2
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Case Study - 3

38. 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 ¥ 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 :

i) Express the given information algebraically using matrices.

(i1)) Check whether the system of matrix equations so obtained is
consistent or not.

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

OR

(iii) (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 ?
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