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THT=T 3397 :
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(ii)
(iit)

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

(ix)

3G Y97-97 § 38 v & | @Y I97 HAaTd & |

I8 J97-97 Qi @USI H [QyifGid 86— &, @, W, 9059 & |

GUE & H Y7 G&I1 1 & 18 % Flasedid a9l Jo7 G&I7 19 TF 20 ST4HIT
Tq T ST 1 37F & J97 & |

g G 7 J97 G&IT 21 @ 25 7% 377 TY-IFRIT (VSA) FHR & 2 3] & J97 3 |
QU T 4 J97 &7 26 @ 31 T TG-ITIT (SA) FHR & 3 3] & o7 3 |

GUE g 4 J97 G&I132 G 35 7% §19-FH1F (LA) THR &5 37 & Fo7 & |

GUE T 7 J97 T&IT 36 T 38 JHIT IHeTTT STEMNRT 4 3H1 & J97 & /

J97-97 § GHy fdbeq 787 197 731 8 | e, @S @ & 2 Y¥l 4, @US T & 3 I
4, @U8 7 &2 Jv § 79T @8 & P 2 Y9 H aR® [aehcq &1 JiaerT 1591 737

&
opoiet H IqIIT afdd & |/

@usg

39 @IS H Fglahcdid Jo7 &, 1574 4% o7 1 3% H1 & |

1 3 1
e |k 0 1| =+63 ALkHTATR :
0O 0 1
A 2 B) -2 (C) =£2 D) F2

5X Rl ITaeheldl, X% U, 3 :

5 1 e} 1
(&) (gj log5 B) [gj log5
©) (ﬂ log 5 (D) (Ej log 5
e 5
RIS |§>| =23 -3<k<2%,d |k;| 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)
(ii)
(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 3 1
If k 0 1|=%6,then the value ofkis:
0 0 1
A 2 B -2 C) =£2 D) F2
The derivative of 5* w.r.t. e*is:
57 1 1
(A) (—] (B) (Ej
e) logh 5) logh
5\ e
(C) (—) log 5 (D) [—J log 5
e 5
— —
If| a|=2and-3<k<2,then | ka | €:
(A  [-6,4] (B) 10, 4]
(C) [4,6] (D) 10, 6]
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Ig T y-31&7 hl YaTcHes a3 | S vl s 8, 98 @ ¢

A 0 B) - <© = (D) =

4 2
5. = fCu U gETa &= ohl, SHedl w1 flafgd § § SH-91 g HEud
g7

L

Ay

(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+2y2>276,2x+y>104,%x,y>0

2 0 0
6. I A=|0 3 0|8 AALlR:
0 0 5
19 o 19 o
2 2
@& o L o ® s0lo 1 o
3 3
0o o I o o =
i 5. ] 5|
L9 o
L [2 000 R
© —1|0 3 0 M — |0 = 0
30 30 3
0 0 5 1
0o 0 =
i 5 |

65/3/2-13 Page 4 of 23




NN\

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 O (B)

(®) g D) =

Of the following, which group of constraints represents the feasible
region given below ?

>3

(A)
(B)
()
(D)

6. If A=

(A)

65/3/2-13

AY

N

N

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+2y2>276,2x+y>104,x,y>0

2 0 0

0 3 0}, thenAlis:

0 0 5

1 0 0

X 1

0 = 0 B
3 (B)

0 0 1

. 5

. 2 0 0

0 0 3 0 (D)
0 0 5
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10.

11.

12.

orell ot st Ao faw, (A - A') goem
(A) T qcEHS SR Bl &

(B) Ueh I IYE Bl &

(C) U fowm @wfi s1regg B @
(D) T GHMA AEIE BT &

Th ®od £: R > AT f(x) = x2 + 1 R IRHTNG 8, AToDlesh 8N, I A B :

(A) (=00, ) B) (1,e)

(C) [1,00) (D) [-1, )

AT A = E: Z} Teh a1 SATHE & & [T adj A= AR | T, (a+b+c+d)
T B

(A) 2a B) 2b

C) 2 (D) O

BT f(x) = |1-x+ |x]| | :

(A) JEAT e hdd x= 1 (B) 37Hdd 8 hdd x =0 W

(C) 3EAI2x=0,1W (D) & fog W Eqd &

®H f(x) 1 Afd qiEa feig a8 fog glar 8, fee fog

(A)  f'(x)= 03K fog & 9 | € AW W f'(x) 1 78 99 & =01 § qiEfad
Bl 2 |

(B) f'(x)= 03 fog & a1¢ & € TH W f'(x) 1 98 RO ¥ &4 ° gi@iad
Bl 2 |

(©) f'(x) =02 fig & ard & ord T W £'(x) 1 T afafda 72 g 2 |

(D) f'(x)#0.

2a
AR g(x) Tk Had Boi B R R g(— x) = — g(x), @ f o(x) dx ST R :
0

a

A 0 B) 2 I g(x) dx
0
a 0

(©) j g(x) dx D - j o(x) dx
—a —2a
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10.

11.

12.

For any square matrix A, (A — A') is always
(A) anidentity matrix

(B)  anull matrix

(C) askew symmetric matrix

(D)  a symmetric matrix

A function f: R — A defined as f(x) = x2 + 1 is onto, if A is :

(A)  (=o0, ) (B) (1, )
(C) [1,e) (D) [-1, )
b
Let A = {2 d} be a square matrix such that adj A = A. Then,
(@a+b+c+d)isequal to:
(A) 2a (B) 2b
(&) I7¢ D) 0

A function f(x) = |1 -x+ |x]| | is:
(A) discontinuous at x=1only (B) discontinuous at x = 0 only

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

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
If g(x) is a continuous function satisfying g(— x) = — g(x), then j g(x) dx
0
is equal to :
a
A 0 ® 2| gwax
0
a 0
© | swax O - | gxdx
—a —2a
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13.

14.

15.

16.

17.

18.

x log x j—y +y =2 log x Teh 3q1aLUI 2
X

(A) YAFHON =X AT TR FHIHT T |

(B) GHHTY 3Tdehal THIHIU & |

(C) 9um Hife & g raehcd THIHT T |

(D) U 3Tghel THiRr i fSgeht =ma giyriyg =41 2 |

A a =2) —j+koi b =1+ k¥ da b E:
A) T gfew o e i T8 8

(B)  HHIGR "fewr
(C) TR deaq die
(D) T Fle

qﬁ@i’@'[x,y?:ﬁ'{ zaﬁﬁwﬁm%mam: a,B@TyWW’Fﬁ
g, dl f=fifea # @ Sa-mm e 757 8 2

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

(B) sin? o + sin? B + sin?y = 2

(C) cos2a+cos2pB+cos2y=-1

(D) cosa+cosPB+cosy=1

Teh Igeh NUTHT ST o 3238 B | Huriees =0 W o Jfaee hadrd 8 :
(A) gIETd & (B) g0y
(C) 3=d9 gd (D) 3G &

N O

AT E 3 F @ Wl A 8 iS5 it P(E) = 0-1, P(F) = 0-3, P(E U F) = 0-4
3, A PF|E)R :

(A) 06 (B) 04 (C) 05 (D) 0

M A = [a;;] Th dequeh A 7, a1 Frferfgd | @ -1 w@ 2 2

0, AR i=j ..
A a;=4" (B) a.=1,Vi,
v {1, A i j Y !

. 0, ¢ ixj

(€ a;=0,vi] ) aij:{l, 7 i=j
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13.

14.

15.

16.

17.

18.

x log x j—y +y =2 log 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.

If;=2/i\ —3'\ +12and£>=/i\ +3'\—12,then;andg>are:
(A)  collinear vectors which are not parallel

(B) parallel vectors

(C)  perpendicular vectors

(D)  unit vectors

If a, 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)  cos2a+cos2P+cosZy=1

(B) sin? o + sin? B + sinZy =2

(C) cos2a+cos2pB+cos2y=-1

(D) cosa+cosP+cosy=1

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

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) 0
IfA= [aij] is an identity matrix, then which of the following is true ?
&) ay = {0’ S B)  a;=1,V1,]

o1, if i#] Y
(C) a;=0,Vi,j D) a;= {0’ .if 7

J Vo1, if i=j
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J97 H&IT 19 3K 20 37967 U5 a& SRd 997 & | & %97 130 77 & 578 v &)
SYFIT (A) T G H T% (R) FRT 3716 1637 71 & | 37 o1 & @&l I 719 137
77 gl (A), (B), (C) 3R (D) H & F7a F1Q |

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

(B) AfYHYT (A) 3R b (R) HT Tl &, Tg dob (R), 3 (A) hT T&l
TS 7gT HLdl 2 |

(C) AMheH (A) T& 8, Wrg e (R) TeId & |
(D) 37 (A) TTd B, T ek (R) T 7 |

19. P97 (A): WRW a %, GEw b W 9N 340 € B 2 e @Ry b
%
W,‘élﬁ‘(ﬂa QT |

7% (R) : TN e § a S b F AT H B I A A 3
fa b ot 2 H = |
20. SUHYT(A): oAb A Mg T foepvt treyg BT 7 |
7% (R) : U foehut e H, foerul o @l s1aya I B % |

Qs @

57 GUE T 37fd TY-3FIT (VSA) FHR & J97 8, 1578 Je3eh & 2 3% & |

21. (%) WM I HINT :

/2
j sin 2x cos 3x dx

0
HAAAT

(@) fmmd 4 Fe- ——1 s F(1) = 0, Fx) 7 IR |
dX 2X—X2
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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) : 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.

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 :

n/2
j sin 2x cos 3x dx
0
OR
) d 1
(b) Given I F(x) = — and F(1) = 0, find F(x).
X

2Xx —X

65/3/2-13 Page 11 of 23 P.T.O.
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22.

23.

24.

25.

fig Aot B, s faft sRm s 1 +2) —k a1 + ] + k & #
e el TW1-EE 1 4: 1% I § S fawrioid e ot fog ¢ o1 fearfa
wfew ST T | [ AB | : | BC | 5 SiRAC |

a2, b R ¢ WA T aRT E R T A + b — ¢ = 0,
Tfewr @ 3 ¢ % o= B R FE BT |

{sin2 {cos_l (%j} + tan? {sec_1 (3)}} 1 T F1d <IN |

(%) 3l x=e¥ 3, a fag FifSu fF dy _logx-1

dx  (logx)?
AT

2 < S v _~e
(@) fx)=1" Lo Osx<l 3 1w s g @l S ShivT |
3—-x, 1<x<2

wue 1

39 GUE § TY-FHIT (SA) FHR & F97 &, 578 Jcd4% & 3 3F & |

26.

27.

El'l_d@ﬁﬂ:

J x” dx
(logx)2 — 5logx + 4

(%) @ AT :

2+s1n 2x
1+cos 2x

AYAT

(@) WM A i :

n/4

1
J. - dx
sinxX + cosx
0

eXdx

65/3/2-13 Page 12 of 23
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22,

23.

24.

25.

Find the position vector of point C which divides the line segment joining
A AN AN AN A N
points A and B having position vectors i + 2j —k and -1 + j + k

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

- - — ) s e
If a, b and ¢ are three unit vectors suchthat a + b — ¢ = 0, find

— -
the angle between vectors a and c .

Find the value of {Sin2 {cos_1 Egj} + tan?2 {Sec_1 (3)}}.

(a) Ifx = eX/y, prove that d_y = logx—1

dx  (logx)?

OR

x2+1, 0<x<1

3—-x, 1<x<2

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

SECTION C

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

26.

27.

Find :
-1
J 3 X dx
(logx)” — 5logx + 4
(a) Find :
2+s1n 2x oX dx
1+cos 2x
OR
(b) Evaluate :
n/4
J - 1 dx
sinxX + cosx
0

65/3/2-13 Page 13 of 23 P.T.O.
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28. fr=fafad e Tum gaen =1 sow fafa 8 g« e
e sgemigl & SAdld

X+y=>8
X+ 2y <16
4x +y <29
x,y=>0

z = 600x + 400y T =ATHIHWT HIT |

29. P, Q3R R fopefl &ut & CEO o &4 § T AH ohl AWTGATE ShHST: 4: 1 : 2
% JIE U g | T CEO, P, Q I R T&d U1 o UScl 9N ohl ol § oy

S hl TR HATT: 0-3, 0-8 3T 0-5 7 | Ife Ul IS a¥ § &9 Q!
g, T STfehal 1 shIVT foh a8 R CEO % 98 W Ffh o HR0T 53 2 |

30. ()

31. (&)

(@)

65/3/2-13

?ﬁ?\;’xcos(p+y)+cospsin(p+y)=0%,T'ﬁﬁ:@ﬁﬁm%

cos p g—y =—cos2(p +y), &l pﬁ\&{ieb 2
X

AT

a 3 beh 9 AN 1A hifoT fSieh TTT % f, S IR 2 -

x—2 +a, IR x<2
|x - 2|

fix)=<a+Dh, Ife x=2
x—2 + b, ZI'E(X>2
|x - 2|

Tad Bo § |

AdUA A1 ki fo 8 B fix) = l0g X priar et a1 Friaw ST

3| )

JqeET
JAAA [1, 2] | fx) = g+g ¢RI Jed o f o U S=am 31
X
e feram a6t 3 i |
Page 14 of 23
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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 +y <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 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.

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

cos p g—y = — cos? (p + y), where p is a constant.
X
OR
(b) Find the value of a and b so that function f defined as :
X2 4 if x<2
|x - 2|
fix)=<a+b, if x=2
X=2 b if x>2
|x - 2|

is a continuous function.

31. (a) Find the intervals in which the function fx) = 8% 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

65/3/2-13 Page 15 of 23 P.T.O.
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39 GUE 7 FHH-IRIT (LA) YR & J97 &, 978 Jcd% & 5 37 & |

32.

33.

34.

35.

(%) fon m 2 T we f(x) = x4 — 62x2 + ax + 9 TIH I=aH A x = 1 W
T LT @ | ‘@’ 1 A H1d i, 3R @l 37 forg 3ma <hifsrg 5=
T 39 Bodd f(x) 1 LAY IFAH I LA e ae) 79 9ied giar 2 |

AT

(@) TH ARIAIHR YT <l =TT T IRATT 300 cm & | Toh foeist s9M & faw
3! Ueh AR T YT AT § | AR el shl fomd 3a shifse
fSga s U et w1 Aad rfean B/ |

GUTheA T TN hich, W@ x — 2y = 4, x = —1, x = 6 AUT x-378 & o= R
& T ATBA T hHITT |

() i@ﬁ?:y_l A R S N =Z;7 & Yidesed fog

2 3 0 -3
¥ T Frelt 39 @1 w1 el @ AT So3 @ T t@red %
A B |

FT

(@) U o IgysS ABCD & @ 3§ A(-1, 2, 1) 3R B(1, -2, 5) 8 | Afg

C 3R D ¥ T ATell {@M T THhT XI4 = Y+27 = Z;S g, dl

qesll AB 3 CD % = #1 gt w1 HIRC | 7@, FHR IgHS
ABCD 1 &9%d T hi |

=T A={x: —10 <x <10, x € Z} W T G99 R IR 2
R=I(x1y:&x-—y),5d fouiva g). gt & R T o @94 g |
gedar-at [5] ot fafew |
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SECTION D

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

32. (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.

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

intersection of the lines X y-1 = z-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

35. A relation R on set A = {x : — 10 < x £ 10, x € Z} i1s defined as
R = {x, y) : (x — y) is divisible by 5}. Show that R is an equivalence
relation. Also, write the equivalence class [5].

65/3/2-13 Page 17 of 23 P.T.O.
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3G GUS § 3 YT S7eTT TR F97 &, 577 Icd% 4 3% 3 |

36.

Sfram shifsTeRIsti 6t T ()

ThIT ATAA - 1

T HiTad S@ o SIamsti i Ueh S{aTy] A1 Wb Hived a0d | =CErdrehl
Y ¥ ¢l g3 o@l TN § | SR ghg Aise 1 ITIN Hieh, ST 6 39
T 1 ghg G AT TOMT I A B

Sferaeti i ghg ol M AT HahA HHIRWE 3H YR fear w7
dp

T = kP, gl P fopelt oft 9t X Sfamupedi shi See ¢ |

I9YTh A1 o AR R, Frafaiaa yeai o 3T N

G) feu U rad gHiHW HT =USR FA I hHINW I THRI 4 h
SHTdTeh! %A oh ®9 H oIh hifd | 2

(i) =fg SfameT i FE AT t = 0 W 1000 3T t = 1 T 2000 &, O k &1
T 31 il | 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

Lag

Time

No. of bacterial cells (log)

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

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

dt

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

(i)  If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the
value of k. 2
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37.

Th{UT HETTA - 2

S Teh B I & o {90 a6 § #eg T o ¢ JgH i STH
Irefl g 3 | D BT Bl ITeh! AGh ITATCAT oh IUN T B ol
STl &, STeleh 317 sl 3! foxfla STavaehdali o STUR W Y&hd fohal ST

7|

e ' / 4
W I Th Thd $HS AMCEl oh ATGR W SMcAepiell IR HIEl ITdAfed qried
S Al ohl DA YSH AT g | T 2022 — 23 H, TR 5 FS SETAT
T 3,000 T hi WG SE X AN 3R A1 & T # HYTel 3qaied
BIEe i ATAl I 4,000 Tceh hl HITH BTG chl USRI i |

$d THATR, 50 BHEI &l DG YgH HI T3 3N Tha g SEIREAT W
T 1,80,000 ATféeh =l Tk T |

I9YTh A1 o AR R, Frafaiaa yeai o 3T N
(i) & TE G R G HI TN HA §Y, SISO €9 H =k HIAT |
(i) = I fob Fa1 gTed g3 31ege iRl fepra €T @ AT AE |
(i) (%) TG T TAM Hih, ThA GRI T YhR h G T3 Sl
<l W1 T HIT |
T

(i) (@) I BEG H GFAREAL, SN Th TRl I IR Th H4mE] B
%I YGH i 75 &, I TER F¢a T¢I AT, Tl Thel hl HIHH @
AT JAT 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.

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
T 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. 1

(i1)) Check whether the system of matrix equations so obtained is
consistent or not. 1

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

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 ? 2

65/3/2-13 Page 21 of 23 P.T.O.




ThI0T AEFAT - 3

38. TI-ITIH BEI bl Yigd H STcATIZTE Uel hid § Hee hidl & | 399 BEI
ATCH T 9gdT 8 | BTl o Ha&qut & 9T =cll & o AT 50% B 7 3L
FHTYAT T ITANT hich T 7871 ITea <hl 3R Gg i I AT |

-3

=

Teh BT T o hiTA Sl d¢H H Teh &I H 198 § 6 T doh b1 THY FdId o

Hohdl 8 | Tsh B g I {hU T = shl AT okl TTRIehdl sied = fean
TI?TIT%‘:

kx?, x=1,2,3%fag
PX =x)=12kx, x=4,567% T
0, A

ST x Tl <h! TEAT ! Jgd LT & |

Stk T % IMUR W, fefeiaa weai & 3w i

() IR feu mu wikerdar seq 1 TRehdr Se arfeient & ®9 § =3tk hiog |

(i) kT HE {4 HIT |

(iii) (%) B g =udia fpu MU Het <t T &1 q1eg {1 HIN |
HAAT

(i) (@) P(1<X<6)d HiTT |
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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 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=1,2,3
PX=x)=1:2kx, 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

(iii) (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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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE 65/3/2

General Instructions:

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them.

The Marking scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given
in the Marking Scheme. If there is any variation, the same should be zero after delibration
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (V ) wherever answer is correct. For wrong answer CROSS ‘X” be

marked. Evaluators will not put right (v') while evaluating which gives an impression that

answer is correct and no marks are awarded. This IS most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

In Q1-020, if a candidate attempts the question more than once (without canceling

the previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.
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10

In 021-038, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a
note “Extra Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per

day in other subjects (Details are given in Spot Guidelines).This is in view of the reduced
syllabus and number of questions in question paper.

14

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e |Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0)Marks.

16

Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

17

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

18

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

19

The candidates are entitled to obtain photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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Q. NO. ‘ EXPECTED ANSWER / VALUE POINT ‘ MARKS
SECTION A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
Q1 1 3 1
If |k 0 1| ==+6,then the value ofkis:
0 0 1
A) 2 (B) -2 (C) =2 D) F2
AS Dy T2 1
Q2 . . % X -
The derivative of 5™ w.r.t. e™is :
X X
5) 1 e 1
@ (2 ® [
e) logh 5) logh
5% e )T
(C) {— ] log 5 (D) I — i log 5
e D)
Ans /oK
O 1
(C) [— l log 5
e )
Q3 — —
If| a|=2and-3<k<2,then | ka | :
(A)  [-6,4] (B) [0, 4]
(C) [4, 6] (D) [0, 6]
AnS (D) [0, 6] .
Q4 T
If a line makes an angle of 1 with the positive directions of both x-axis
and z-axis, then the angle which it makes with the positive direction of
y-axis 1s :
n T
A 0 (B) 1 © 3 (D) =
Ans -
(C) 5 1
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Q5

Of the following, which group of constraints represents the feasible
region given below ?

AN

\

(A) x+2y<76,2x+y=2104,x,y=20
(B) x+2y<76,2x+y=<104,x,y=20
(C) x+2y=76,2x+y<104,x,y=0
(D) x+2y=276,2x+y=2104,x,y20
Ans (C) x+2y276,2x+y=<104,x,y=0 1
Q6 2 0 0
IfA={0 3 0}, thenAlis:
0O 0 5
1 0 o 1 0 0
2 2
1 1
(A) 0 = 0 (B) 30,0 = 0
3 3
0 0 1 0 O 1
5 5
1 0 o0
2 0 2
© Llo s o ™ =0 1 o
30 30 3
0 5 1
0o 0 =
5]
Ans r .
1
— 0 0
2
1
(A) o = 0 1
3
0 0 1
L 5
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Q7 For any square matrix A, (A — A') is always
(A) an identity matrix
(B) anull matrix
(C) a skew symmetric matrix
(D) a symmetric matrix
ANS (C) a skew symmetric matrix 1
Q8 A function f: R — A defined as fix) = x2 + 1 is onto, if A is :
(C)  [1, o) (D) [-1, =)
Ans \ 1
(C)  [1,0)
Q9 a b
Let A = { (J be a square matrix such that adj A = A. Then,
c
(@a+b+c+d)isequal to:
(A) 2a (B) 2b
(C) 2 (D)
AN (A) 2a 1
Q10 A function f(x) = |1 -x+ |x]| | 1s:
(A) discontinuous at x =1 only (B) discontinuous at x = 0 only
(C) discontinuous atx=0,1 (D)  continuous everywhere
Ans (D)  continuous everywhere 1
Q11 . . . . . .
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.
Ans (C) f'(x) =0 and f'(x) does not change its sign from left to right of that
point. 1
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Q12 2a
If g(x) is a continuous funection satisfying g(— x) = — g(x), then I g(x) dx
0
is equal to :
a
A) 0 B) 2 J' g(x) dx
0
a 0
(C) J g(x) dx (D) - J g(x) dx
—a —2a
Ans 0
D) - I g(x) dx 1
—2a
Q13
X log x g—i + v =2log x is 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.
Ans (C)  first order linear differential equation. 1
o If?:?iﬂ—?+lzandg=?+?—£,then?and£>are:
(A)  collinear vectors which are not parallel
(B)  parallel vectors
(C)  perpendicular vectors
(D)  unit vectors
Ans (C)  perpendicular vectors !
Q15 If a, 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) cos®a+cos?B+cos?y=1
(B) sin?o+sin?p+sin?2y=2
(C) cos20+cos2Pp+cos2y=—-1
(D) cosua+cosP+cosy=1
Ans (D) cosa+cosP+cosy=1 1
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|
Q16 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
Ans  1(B) constraints 1
Q17 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) 0O
Q18 IfA= [aij] ig an identity matrix, then which of the following is true ?
0, if i=j G
{A) aij = .1’ if 1:.] (B) aij = 1, vV 1, ]
©) 0.7 D) [0, if i=j
) =071 W1, if io]
Ans . [0, if i=]j .
a; = -
U701, if i=j

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.
Q19 . L. — . .. - —>
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.
Ans (D)  Assertion (A) is false, but Reason (R) is true. 1
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Q20 Assertion (A) : Every scalar matrix is a diagonal matrix.
Reason (R): In a diagonal matrix, all the diagonal elements are 0.
Ans (C)  Assertion (A) is true, but Reason (R) is false. 1
SECTION B
Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.
Q21(a) | Evaluate :
nl2
J. sin 2x cos 3x dx
0
Ans z
2
I:J' in 2x cos 3x dx
0
1 2 d
— | (sin5x —sin x)dx 1
2] (smsx-sin
:1[ 1 COS5X +CO0S XT 15
2| 5 .
2
Q21(b) .
Given - F(x)= — and F(1) = 0, find F(x).
ax V2x—x~
Ans
:J.#dx
\2X - X
J1-(x-1)
1
=sin™(x-1)+c /2
whenx =1,y =0givesc=0 Y2
~F(x)=sin™(x-1) 2
Q22
Find the position vector of point C which dn’ldes the hne qegment J0111111g
A f\
points A and B having position vectors 1 + 25 - k and — 1 + ]+ k
respectively in the ratio 4 : 1 externally. Further, find | AB | = | BC |.
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Ans

Position vectorof C=F = 4b3_ a
ler= 1( 5|+2]+5k) 1
3 —_—
Now, AB=—2f AB|=3
4 1 a2 ~ g4
BC:——(2|+J—2k):> BC|= — 1
3
AEB : I§E =3:1
Q23 - - _ e
If a, b and ¢ are three unit vectors such that a b -—¢c =0, find
SN
the angle between vectors a and c .
Ans Given|a|:\5\ ~[c|]=1
Nowa—-c=-b
(a-e)-(-5)(-5) ”
:>|a| +|c| —23C= ‘5‘2 Yo
=1+1-2[d|[c|coso=1
:>2—2(1)(1)c039:1 7!
1 Vs
=C0S0=—=>0=— i
2 3 72
Q24 I ‘3
Find the value of |:::311 1 -1 - } + tanzf [3)}}.
| O
Ans 3
] _ 2 1 2 -1
Required value = {1—003 (cos gﬂ{sec (sec™3)-1] 1
9
:(1——)+(9—1) Ya
25
_ 216 7!
25
Q25(a) i
e dv logx-1
If x = ¥, prove that —= = & 5
dx  (logx)”
Ans X X X
x=e'=logx=—=>y=—— 1
y log x
(logx)(1)-x| *
dy x) logx-1 1
dx (log x)’ (log x)’
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Q25(b)

- o
. x“+1, O0=x<1
Check the differentiability of fix) = I XD x atx=1.
|3-x, 1=x=<2
Ans LHDatx =1
) 1-h)*+1|-2
et [0 )2 1
h—0 _h h—0 _h
RHDatx =1
— 3—(1+h)|-2
=lim f(1+h) f(l):"m[ ( + ):' -1 1/2
h—0 h h—0 h 1/
asLHD=RHD,so f (x) is not differentiable at x =1 2
SECTION C

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

Q26 Find :

-1
X

-[ (log:‘;)2 — blogx +4

dx

Ans
Let log x = t; 1 x = dt Y
X
. . 1
Given integral = '[ o R dt
t“-bt+4
:I 21 y dt
-3 -0 :
2 2
1 t—4
= § |0g P +C 1
:llog logx —4 i C 1,
3 logx-1
Q27(a) Find :
2+s81mn 2 i
I AR oxdx
1+cos2x
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Ans 2+sin2x
—j—e dx

1+cos2x
:J-2+25in X COS X

2c0s% X
=_[(sec2 X+ tan x)exdx

e* dx

=e*.tan x+c

Q27(b) Evaluate :
n/4

1
I —dx
SINX + COSX

0

Ans
1

—dx
SIN X+ COS X

Il
O | N

1

dx

Sie
O [N

T . . T
COS—SIN X +SIN —COS X
4 4

Nl
O [N
H
o
B3
Il
Il
|-
Oty
Q
o
w
D
(]
VR
>
+
N—
o
>

>

=—|log|cosec| Xx+— |—cot| Xx+—
[ 4 4

:%Iog(ﬁﬂ) or —%Iog(ﬁ—l)

Q28

Minimize z = 600x + 400y,
subject to the constraints
X+y=28
X+ 2y <16
4x +y <29

x,y=0.

Solve the following linear programming problem graphically :
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Ans

x+ 2y =16

For correct
graph
1Y% marks

0 2 4 é 8 10 1'2 1'4 1'6\
2] r+y=2=8
Corner Point Value of
z =600x+400y
A(?,l) 4600
For correct
B(6.5) 5600 table
C (0,8) 3200 1 mark
z_ =3200whenx=0,y =8 Y2
1e chances of P, Q and R getting selected as C of a company are in
Q29 The cl f P, Q and R getti lected as CEO of '
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.
Ans

LetE, :Pisappointedas CEO,

E, :Qisappointed as CEO,

E, :Risappointed asCEO

A:company increase profits from previous year
4 1 2

here,P(El):?P(Es):7,P(El):7

P(A|E)=03P(A|E,)=08,P(A|E,)=05

P(E, | A)= P(E,)P(A|E,)

N

—x0.5

~N |~

4x0.3+><0.8+§><0.5

Wik

P(E,)P(A|E,)+P(E,)P(A|E,)+P(E;)P(A|E,)

!

Yo

Ya
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Q30@ | 1fx cos (p+y)+cospsin(p +y) =0, prove that
dy . .
cos p 1} = — cos? (p + y), where p is a constant.
dx
Ans ; _
xcos(p+y)+cospsin(p+y)=0
—Cos psin
—y =P (p+y):>x=—cosp.tan(p+y) 1
cos(p+y)
dx 2
—>—=-—C0S p.sec” ( p+
& p.sec® (p+y) 1
Ly
dx cosp.sec’(p+y) Ya
= C0S pg—y:—cosz(p+y) 1/
X
Q30(b) | Find the value of a and b so that function f defined as :
(x—-2 :
+a, if x<2
|x—2]
fix) = {a +bh, if x=2
xT= +b, if x=2
|x -2
is a continuous function.
Ans x_D
+a ;X<?2
-(x-2) ~1+a ;x<2
f(x)= a+b x=2 =f(x)=7a+b ;x=2
X—2 b x>2 1+b ;x>2
(x-2)
lim f (x)=—1+a,XILr£1 f(x)=1+band f (2)=a+b 1
as f iscontinousatx=2 .. -1+a=1+b=a+b 1
—a=1lh=-1 YotYs
Q31(a) log x
Find the intervals in which the function f(x) = —— is strictly
X
increasing or strictly decreasing.
Ans _
()= 29X () =17108% g 1
X X
for strictly increasing/decreasing, put f ’(x) =0=x=e 1
for strictlyincreasing, xe (0, e) and for strictly decreasing XE(G,OO) o+1s
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Q31(b)

Find the absolute maximum and absolute minimum values of the

3

: : x 2 :
function f given by fix) = S Toon the interval [1, 2].

]

Ans

X 2
f =—4—_ 12
(x)=5+ i xelL2]
1 2
f’ =—_-—
= (X) 2 X2

for absolute maximum/minimum, put f'(x) =0

SxP=4=x=2

Now, f (1):gand f(2)=2

. 5 ..
..absolute maximum value:Eand absolute minimum value=2

Yo

Yo+l

Yo

SECTIOND

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

Q32(2) 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.

Ans f(x)=x*-62x*+ax+9= f'(x)=4x*-124x+a Ya
asatx =1, f attains local maximum value, f'(1)=0=a=120 1
now, f'(x)=4x>~124x+120=4(x-1)(x* + x-30)=4(x~1)(x-5)(x+6)

Critical pointsare x=—6,1, 5

f”(x)=12x*-124

£"(-6)>0, f"(1)<0, £"(5)>0 A

so f attains local maximum value at x =1and local minimum valueat x =—6, 5 1
Q32(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.
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Ans

Let length of rectangle be x cmand breadth be (150 — x)cm.

Letr betheradiusof cylinder=2zr=x= r=2

27

2 2 3
V=rrth=z| X |as0-x) =2 X

A 2r  Arx
dv_150x 3¢
dx 27 A4rx
d—V:O:x:mOcm
dx
d2\2/ =—E<O:>V is maximum when x=100cm.
dX x=100 cm 4

Length of rectangleis100cmand breadth of rectangleis50cm.

Yo
Yo

Q33 Find the area of the region bounded by the lines x -2y =4,x=-1,x=6
and x-axis, using integration.
Ans
r==06
Tr=—1 2
+ For correct
figure
1 mark
/E: -3
A 6
Required area = I(X_ﬂdx +I (X_A'jd 2
L2 2
4
4
_ (x—4)2] . (x—4>T 1
4 4
4 4
= 2_5 +1= g 1
4 4
Q34(3) | Find the equation of the line passing through the point of
T — 2 —_ T —_
intersection of the lines = = 2 1 =2 and > ! =3 - Z 7
1 2 3 -3 2
and perpendicular to these given lines.
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Ans

X y-1 z-2 oox-1y  z2-7

== —="_"=2;,: —==2="""=

12 3 >7g "3 2 ”

any pointon|, is(4,24+1,31+2)&any pointon |, is(1, -3, 2u+7)

If |, and 1, intersect,
A=122+1=-3puand31+2=2u+7=A=land u=-1
Point of intersection of I, and |, is(1,3,5).

Letd.r.'sof required linebe <a,b,c>.Then,

a+2b+3c=0and—3b+2c = o:,»3=£2 =i3
Required equation of lineis x-1 = y—3 =L =S
13 =2 -3

Q34(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
s XI4 =3 +97 =z ; 8 , then find the distance between sides AB
and CD. Hence, find the area of parallelogram ABCD.

Ans

A(-1,2,1) B(1,-2,5)

D C
dr'sofCDare<1,-2,2>
s.dr'sof ABare<1,-2,2>

_2 _
. Equation of AB is Xl“l _y-2_z-1

-2 2
.. Equation of CD is =Y +27 =2 ; 8

- A NN = A n N> A n A
Leta1=—|+2]+k,a2=4|—7j+8k&b=|—2]+2k
— A~ A
Now,az—a1=5l—9j+7k
A non
i ] k
> > NN N
(a,-a;)xb=|5 -9 7/=-4i-3j-Kk
1 -2 2

Yo

Yo
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a —a)xb
Distance between AB and CD is given by d —%
Ya

d_1/16+9+1_\/% v,

C Jl+4+4 3

CD=y22 + (- 4)’ +(4)* =6 1

Area of parallelogram ABCD =b x h =6 x \/2_6 = 2426

Q35 A relation R on set A = {x : — 10 < x £ 10, x £ Z} is defined as
R = {x, y) : (x — y) is divisible by 5}. Show that R is an equivalence

relation. Also, write the equivalence class [5].

Ans

For reflexive relation —
To prove (X, X) € R, x—x = 0 which is divisible by 5 1
- (X, X) € R = Ris reflexive
For symmetric relation
Let (X, y) € R = x—y is divisible by 5
=>X-y=bm=y-x=5(-m)

=y -—xisdivisible by 5

= (Y, X) € R .. R is symmetric
For transitive relation
Let(x,y) e Rand (y,z) e R
X —y is divisible by 5 =>X-y=5m
y —z is divisible by 5 =y-z=5n
=>X-y+y—-z=5(M-n)=Xx-z=5(m-n)
.. X—zis divisible by 5

= (X, 2) € R ..Ris transitive.

R is an equivalence relation. —

[5] = {- 10, -5, 0, 5, 10} 1

MS XII Mathematics 041 65/3/2 2023-24 Page 17



SECTION E

Questions no. 36 to 38 are case study based questions carrying 4 marks each.

36 . . o
Q 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.

G
= Stationary
= \Dead
fab]
o
=
[
(3 Lo
‘s g
]
B
[=]
s | 198 Time
z

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

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

dt

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

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

value of k.

Ans(i)
GV [ 1
dt P
= log P=kt+C or P=¢"*¢ 1
Ans(ii) | logP=kt+C
whent =0, P =1000=C =log1000 Yo
whent =1, P =2000=log 2000= k + log1000 15
=k =1log2 1
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Q37

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
inecurred 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.

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

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

OR

(i11) (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 ?

Ans(i)

Let No. of girl child scholarships = x
No. of meritorious achievers =y
x+y=>50

3000x + 4000y = 180000 or3x+ 4y =180

Ans(ii)

11
=1+0
3 4

.. system is consistent.
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A_\_r_]s 1 1 X 50
(ii)@) | LetA= X = ,B=
3 4 y 180
_ _ Al
AX=B=X=A"1B 1,
4 —17[50 20
X= =
-3 1] /180 30 1
=x=20,y =30 Ya
OR
ANS .y | Required expenditure = [30(3000) + 20(4000)] 1
(N®) | ~z1.70,000 1
Q38

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.

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 :

rkxz, forx=123
PX=x)={2kx, forx=4526

E

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
(ili) (a)  Find the mean number of hours spent by the student. 2
OR
(1) (b) Find P(1 <X <6). 2
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Ans(i) X 1 2 3 4 5 6 1
1
P(X) k 4k 9k 8k 10k | 12k
Ans(ii)
k+4k+9k+8k+ 10k + 12k=1
1
s 1
44
Ans
() ®) | Mean = 3" x,p, =k + 8k + 27k + 32k + 50k + 72k 1
= 190k
190 95 1
= —— or —
44 22
OR
Ans
(iii)(b) | P(1<X<6)=4k+9k+ 8k+ 10k 1
=31k
_3
44 1
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