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e Please check that this question paper contains 23 printed pages.
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THT=T 3397 :
HETIAIET 14591 1 Sga GIFe] & i6Y 37K I771 G&d] & Tt HIog :

(1)
(it)
(ii1)

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

(ix)

57 J97-97 H 38 7 & | @HT I SHATTH & |

I8 J97-97 Qi @USI H f[@yifGid 86— &, @, W, 909 & |

GUE & H Y7 G&I1 1 & 18 T% FFlasbedid ol o7 G&I7 19 TF 20 ST4HIT

T q@b SEIRT 1 3% & I & |

T G 4 J97 G&IT 21 @ 25 7% 377 TY-FRIT (VSA) FHR & 2 3] & J97 3 |

UE T 4 J97 G&I7 26 G 31 0% TG-3F09 (SA) JHR & 3 37H] & J97 8 |
TUE g 4 97 &7 32 G 35 d% A4-37T (LA) IFR & 5 3Hl & 97 & |
TUE T 4 Y97 G&IT 36 T 38 JHT 37ETT IR 4 37HT & J97 8 |

J97-97 § GHY fdheq 787 1397 77 8 | TEU, @ve @ 3 2 ¥l H, @V T & 3 JuI
H, @Ug 7 &2 Yo § 79T @8 & P 2 Y9l H AR [dehcq &1 JiaerT 1591 737
g1

Fepeiet H ITIT FlAd & |

«usg

3 GUE H FElaehei I9T &, 1578 I F97 1 3% F & |

8 2 7

12 3 5| HIHAAE:

16 4 3

A O B) 2
C) 7 D) -2

2
A y-sinlx?, @ IV 2.
dx2

(A) secy (B) secytany
(C) sec?ytany (D) tan?ysecy
RIE |§>| =23 -3<k<2%,dl |k;| e:

(A) [-6,4] (B) 10, 4]

(C) [4,6] (D) [0, 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.

8 2 7
The valueof |12 3 5]is:

16 4 3
A) O B 2
Cc 7 D) -2
Ify = sin~! x, then @ 1S :

dx?

(A) secy (B) secytany
(C) sec?ytany (D) tan?ysecy

— —
If| a|=2and-3<k<2,then | ka | €:
(A [-6,4] (B) 10, 4]
(C) [4,6] (D) [0, 6l
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4. aﬁ@%@aﬁx-aeﬂaﬁtz-aaﬁwmﬁmﬁﬁgwwatmﬁ%,?ﬁ
Ig T y-3187 hl YTcHeh e | S hivr aF1dt 8, 98 2

T T

A 0 B) - <© = (D) =

4 2
5. = fCu U gETa & ohl, SFeRigl il HHfRed § € HIF-91 g HEUd &
g7

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. 3JITA=|0 3 0|7 AALlTR:
0 0 5
10 o 19 o
2 2
@& o L oo @ 3s0lo L o
3 3
o o 1 o o I
i 5| I 5|
L9 o
L [2 000 R
© —|0 3 o0 M — |0 = 0
30 30 3
0 0 5 1
0 0 =
i 5
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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)

65/3/3-13

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
2 00 2
0 % 0 B) 300
0o 0 = 0
L o | .
1
2 0 0 2
% 0 3 0 D) % 0
0 0 5
0
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10.

11.

12.

M A = [ay] T dedHS Ao 7, a1 Fefetfed & @ wH -1 @8 2 2

0, ¥ i=j
A =4
WAy {1, RIS TS

(B) alJ = 1, \vd l,J

0, AT i#]

D =
D2y {1, afq i=j

HH S fop Z quiehl 1 @=™ &, @ ®ad £: Z —» Z 5 f(x) = x3 — 1 g
aRTiva 3 ¢

(A)  Uchehl 3R ST=BEH GHI &

(B) TUshehl 8 =g T<BIEH ol o
(C) AT=BIEH § g Teheh! T8I &
(D) 9l Thehl 8 3 7 & AT=BEH

(C) alJ = 0, v I,J

ﬂﬂTA:E Z}Q%Gﬁ&l%&%ﬁﬂﬂ%%ﬁade=A%lﬂa, (a+b+c+d
T R

(A) 2a B) 2b

C) Z2c (D) o

BAd fix)= |1-x+ |x]| | :

(A) THdd g had x = 1N (B) 1Hdd @ had x =0 W

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

T TIcl o TSS9 &% H qiadd hl & 38eh! BISAT " o |98, 56 r = 4 cm,
i

(A)  64n cm?Z/cm (B) 48t cmZ/cm
(C) 32ncm?Z/em (D) 16m cm%/cm

:a[ f(x) dx = 0, I :

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

0, if i=j ..
.. 0, if i#]
© 2;=0,Vi,] . aij:{l, if i=j

8. Let Z denote the set of integers, then function f : Z — Z defined as
fix)=x3—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

a b

9. Let A =
© Ld

} be a square matrix such that adj A = A. Then,

(a+b+c+d)isequal to:
(A) 2a B) 2b
C) 2c D) o0

10. A function f(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, is :
(A) 641 cm?%/cm (B) 48t cmZ/cm
(C) 32ncm?Z/em (D) 16m cm?%/cm

12. _[ flx) dx = 0, if :
A f(—x)=1x) B) fl—x)=-1x)
©)  fla—x =fx) D) fla—x) = fx)
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13.

14.

15.

16.

17.

18.

Xlong—y +y =2 log x Teh 3q1aLUI 2
X

(A) JIFRTT =X Il 3TTehe] THIHLT T |

(B) HHHTAI 3Tdehcl GHIhLU <l |

(C) 9H whife o IRgeh 3Tashet THIHT 1 |

(D) UY 27dshal THiR &1 foreeh! J1d affyd &t 2 |

A =2t kel =i+ kS Wa b
A) T glew S fr gl T8

(B) HHUIR gfew
(C) WER dudad aiem
(D) " gfest

Ife Teh W1 x, y 3T z 3187 <l orcdeh e < 1 Shu: o, B 3T y HIUT ST
?, @1 fafafaa o @ -1 97 787 & 2

(A)  cos2o+cos2P+cosZy=1
(B) sin?a + sin? B + sinZy =2
(C) cos2a+cos2B+cos2y=-1

(D) cosa+cosP+cosy=1

Teh tRgeh TUTHT IS o 3238 o | HurEes = W o Ifaee shadrd @
(A) g & (B) g0
(C) 3 & (D) IFGHTA &

T E 3R F @ vl e 8 {59 foe P(E) = 0-1, P(F) = 0-3, PE U F) = 0-4
g, M PF|E)T :

(A 06 (B) 04 (C) 05 D) 0
Ife A 3R B gl foww gl 3g &, d1 (AB + BA) T :

(A)  Tawg Tufia ez s (B) WA YR B

(C) I A g (D) dcEH g B
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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'\ +12andg>=/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)  cos?o +cos?p+cos?y=1

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

(C) cos2a+cos2B+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 UF) = 0-4,
then P(F|E) is :
(A 06 (B) 04 C 05 (D) O

If A and B are two skew symmetric matrices, then (AB + BA) is :
(A) askew symmetric matrix (B) a symmetric matrix

(C)  anull matrix (D)  an identity matrix

65/3/3-13 Page 9 of 23 P.T.O.
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J97 H&IT 19 3K 20 37967 U5 a& SRd 997 & | & %97 130 77 & 578 v &)
SITYFHIT (A) TIT TR H1 T% (R) FRT 37l 13537 7971 & | 57 F91 & @&l I} 714 157
77 gl (A), (B), (C) 3R (D) H & F7a F1Q |

(A) AR (A) 3R Tk (R) gHT H&l & TR @b (R), ANk (A) Fi @&t
ST HLdT 2 |

(B) AfYHYT (A) 3R b (R) HT Tl &, Tg dob (R), 3 (A) hT T&l
T g1 Ll 3 |

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

19. 3o (A) : T SRR T WRT 4 BRI, a.(ca)=(-a).a =—1.

TR a () F S AR
20. SHHIT(A): TcAh A AT Teh foehvl HTIE BT & |
7% (R) : T foeul aTreg H, foerul o Tt ofewe I B ¢ |
Qs @

37 U8 4 37fq TY-3F0T (VSA) IR & J97 8, [578 59% &2 3% 3 |

- o - —

21. a, b 3W ¢ N TER TEAq AESG AW 3 | AR a
I
(22 +3b +6¢ ) S HI U 07, dl cos O A JTd HIT |

3R

22. UM Jd hifWT :

cot2 {cosec_1 3}+ sin 2 {cos_l(lj}
3

23, (F) R x=e 3, A fiug Hiftm f5 W _ logx—]
dx  (logx)

HAAAT

2 O
(@) fx)=1" Lo Osx<l 5 (-1 w srameria 87 &) St AR |
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.
a)=(-a).a =—1

- >
19. Assertion (A) : For any non-zero unit vector a , a . (-

—> U T
Reason (R): Angle between a and (-a ) is k

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 6 is the

— — — —
angle between a and (2a +3b + 6 c ), find the value of cos 6.
22. Evaluate :

cot2 {cosec_1 3}+ sin 2 {cos_l(%)}

23. (a) Ifx=e, prove that dy _ log X_21
dx  (logx)

OR

2
(b)  Check the differentiability of f(x) = {X Lo Osx<l ixco1

3—-x, 1<x<2

65/3/3-13 Page 11 of 23 P.T.O.
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24.

25.

(%) HMH TG HIT :
n/2
jsin 2x cos 3x dx
0
HAAAT
(@) fmmni L Fe= L 3R F(1) =0, Fx) T HIfT |
dx 9% — x2
ﬁgA@TB,Wﬁaﬁﬂﬁﬂmzi\+23—ﬁ3ﬁT—g+g+ﬁ%,ﬁ

fHeT ol @1 i 4 : 1% AT § el fawiisia =6 9 feig © o1 feafa
—> —
gfest S shiefe | | AB | : | BC | ot 3ma shifvT |

Que 1

39 GUE § TY-FTHIT (SA) FBR & F97 &, 1978 Jcd% & 3 3% 3 |

26.

27.

frefafaa e Torm= gwen w1 sow fafa 8 ga Sif
=1 =i < ST

2x + 5y <100

8x + 5y <200

x>20,y=20

z =X + y I JUHAHIHT HINT |

P, Q 3R R Tohefl &9t o CEO % &4 § T M hl FHEATE Shusl: 4:1: 2
% U H g | 7T CEO, P, Q I R d&d Ul o Ut I8 hi ol H oy
S hl TR HATT: 0-3, 0-8 3T 0-5 7 | Ife Ul IS a¥ T A9 Q!

8, dI ITRIshd1 1 HIST foh 78 R CEO % 9g W Yth % R g8 ¢ |
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24.

25.

(a) Evaluate :
n/2

j sin 2x cos 3x dx
0

OR

(b)  Given d F(x) = L and F(1) = 0, find F(x).
dX 2X _ X2

Find the position vector of point C which d1V1des the hne segment Jommg

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 | .

SECTION C

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

26.

27.

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

2x + 5y <100

8x + 5y <200

x2>20,y=>0.

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.

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




28 (&) ?TFQ'XCOS(p+y)+cospsin(p+y)=0%,T‘ﬁﬁ:@ﬁﬁm%
cospg—y =—cos2(p+y),3|ﬁ pf@l”f@%l
X
HAAT
(@) a3 bw d UH A HIfST fres i ®em £, S afefya 2
X2 +a, I x<2
|x—2|
fix)=<a+Db, I x=2
x—2 + b, ZIﬁ( X >2
|x—2|
Tad %o 2 |
29. (%) U A HIGT S0 ®eH fix) = 08 X e et = Frie BTEwH
X
2 |
HAAT
(@) &I« [1, 2] B flx) = §+2 g0 Ugd ®od f % U I=ad iR
X
e feraw amt i 5 Hife
30. QI :

31. (=)
(@)
65/3/3-13

| o
— — dx
x+1)(x-1)

NI iU
2+s1n 2x oX dx
1+cos 2x
AT

TH F1d i

n/4

1
J. - dx
sin X + cosx
0

Page 14 of 23




28. (a)
(b)
29. (a)
(b)
30. Find:
3. (a)
(b)
65/3/3-13

If x cos (p +y) + cos psin (p +y) =0, prove that

d :
cos p d—y = — cos? (p + y), where p is a constant.
X

OR

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

X2 4 if x<2
|x - 2]

flx)=<a+b, if x=2
X=2 b if x>2
|x - 2]

1s a continuous function.

log x
X

Find the intervals in which the function f(x) = is strictly
increasing or strictly decreasing.

OR

Find the absolute maximum and absolute minimum values of the

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

J' Jx 1
— dx
x+1D(x-1)

Find :
2+s1n 2x oX dx
1+cos 2x

OR

Evaluate :
n/4

1
J - dx
sin X + cosx
0

Page 15 of 23 P.T.O.
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39 GUE 7 HH-IRIT (LA) YR & 97 & 578 Jcd% & 5 37% & /

32. () %@Tﬁ?:y‘1=z‘2 S =Z;7é€uﬂ1v€9¢l forg

2 3 0 -3
Y oRA et 3| W@ H TR {d HINT St 1 @ TR t@red %
A B |

FT

(@) UH a9 9gisl ABCD o &1 39 A(-1, 2, 1) 3R B(1,-2,5) % | A C

S D & T areht Y wfe Xt YT _ 228 4 g
1 -2 2

qesll AB 3 CD % i@ #1 gt ¥ HIRAC | 7@, FAR IS
ABCD %7 &%l JTd hIfeT |

33, wAdAGTfFA=R- {3}343113 R—{a}3 | ‘@ &l AH JTd shifoT a8 wad
f:A > B flx) = mrrtr&mﬁa% =Bl 7 | I8 Wt I Fifsre fom

w%mwwqﬁ%mqﬁ |

34. (&) Teammm 3 1o % fix) = x% —62x2 + ax + 9 TIFT I=qH AH x = 1 W
T Rl @ | ‘@’ o1 HM H1d i, 3R @ 37 forg 3rd <hiforg 5=
T 39 Bold f(x) 1 LA I=aq A1 LA He=dq 719 g1ed giar @ |

AT

(@) TH ARIATHR YT <l =G T IRATT 300 cm & | Toh foeist s9M & faw

U] Ueh A § AU AT § | AR et skl fommd 3a hifse
fSga s U e w1 A Afeean &8l |

35. THTheH & AT H, b y = |/4—x2 Q91 W3l x = -1, x = 1 a1 x-3781 ¥ iR
& T SAB T hIT |
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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 X _ y-1 = z—2 and x—1 = - 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

33. Let A=R - {3} and B = R — {a}). Find the value of ‘a’ such that the
function f: A — B defined by f(x) = X=2 is onto. Also, check whether the

X —

given function is one-one or not.

34. (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.

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

y = 4-x? and the lines x = -1, x = 1 and the x-axis.
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Qs &

3 GUE H 3 YR 77 STTERT I97 &, 577 Jedeb & 4 37 & |
ThIOT HAEYIA - 1
36. BEIM T BF HI W& &% AU PAH HEH H HGE i oh 0T TG hl M
Irefl g 3 | FD BT Bl IAeh] A& ITATCHAT oh IMUN T B ol
STl &, STeleh 317 Wi 3! foxfla STevaehdati o STUR W Y&hd fohal ST

gl

-
-
J .
V. b
ol e W
& T
: .-#—.\I
b I !
o I"' I_,.-"f .-'"I: *
X =L g _,.-"'"-. |
=
|

T 9 Th Thd $S AMGS & YR T il R HYT IuAfeYy g
T 1Al BEIN YGH HT 8 | 8 2022 — 23 H, T 1 FS SHTSAT hl
< 3,000 T i WG S A AN 3R T & T H HYTel Iqaiey
BIHA AT hl T 4,000 T h1 W SEIR hi URIEHT I |

o N

$A HATR, 50 BET I BEGM TGH hl T3 AR Td gl SEIREAT |
T 1,80,000 HTYes T fehaT TR |

39 I o YR R, Fferfaa weai & 3w e
(1) @ TS YA Rl G T STAR Hd §Y, SSHIUE €9 § b T |
(i) = I fop Fa1 ITed g1 3Tegg iRl fepr &1 8 AT A4 |

(i) () ARG T TAR Heh, Thd gRI T ThR Hi & 15 S
! T 1 I |

HAAAT
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SECTION E

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

36.

Case Study -1

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. 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
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(i) (@) IR BEGRT I GIAREI, ST T STl HI IR Th AT BH
%l TGH hl T 7, I TER ¢ ¢ AW, ql Fhed 1 ATAh @
T BAT ?

ThTOT ALTIT - 2

37. TI_EII BEI I i@ H TcHIIETE UeT i § Hee Hidl 2 | 399 BEl
ATCH-GHH &l 8 | BT o AU 8 dT IAT 3 foh 9T 50% SET 4 5L
FETEAT T ITIT hich T AT UTed shi TR Gg I HIA SR |

-HAIT

=

Teh BT T o VA hl 9¢H H Teh & H 1592 T 6 5 doh o1 THY FdId o
Hhdl & | Tk B g SIdId {hU T =T shl TEAT bl TTRehal sed = fean
TI'ﬂT%:

kx?, x=1,2,3 % fau
P(X=x)={2kx, x=4,5,67%C
0, 3TAT

&l x H3l ! TEAT i g HT 7 |

IR AT h YR T, THHTIRad T o IaL I :
() SR feu T giRerdr Sea &1 Tifkehdr s difeiehl & 9 H =3k IV |
(i) kT O Fq T |

(i) (%) B G Sdid T U =i Sl TEAT T ALY 1T hITT |
AT

(i) (@) P(1<X<6)FM I |
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NN\

(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

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 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)=: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

(11) Find the value of k.

(iii) (a) Find the mean number of hours spent by the student. 2
OR
(i) (b) Find P(1 <X < 6). 2
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ThIOT AIAT - 3

38. U fifvad @& ® Samupsti 1 T Sia] 1 U Hivaq awe § =wamieh!
Y Y FGd g ¢W1 T & | =IETdehl glg WS 1 ITAN Hleh, e % 39
T I gfg T T TOAT S 7

Sfiam SHifsTeRIsAt St wE ()
7

Sfemupett i gfg I W AT Fahd GHIRUT 38 TR foa T R

‘(11—1; = kP, 5@l P forelt off I ¢ X Sfiamogeti <1 SHEe 7 |

IPAH I & MU R, Ffefad wedt & 3w i

G) feu U Irord TR kT USk FA AT hINU I TER 4 h
SHTdTeh! HeAd & ®9 H oI<h iU | 2

(i) g Shamupedt i SHEET t = 0 W 1000 3R t = 1 W 2000 &, @ k &1
T 3T i | 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

Lag Time

No. of bacterial cells (log)

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

(;—E = kP, where P is the population of bacteria at any time ‘t’.

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’.

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

value of k.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE 65/3/3

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.
Ql 8 2 7
The valueof |12 3  5]|is
16 4 3
(A) 0 (B) 2
c) 7 (D) =2
Ans (A) 0 1
Q2 2
Ify = sin~! x, then d ‘; s :
dx~
(A) secy (B) secytany
(C) sec?ytany (D) tan?ysecy
Ans (C) sec’ytany !
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] 1
Q4 . n o .
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 is :
n T
Ans =<
(C) 5 1
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Q5

Of the following, which group of constraints represents the feasible

region given below ?
AY

R\

(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+2y276,2x+y=104,x,y=0

Ans (C) 76,2x+y<104,x,y=0 1
Q6 2 0
IfA=/0 3 , then A~ 1j
0 0
|_1 0 0 1 0 0
2 2
1 1
(A) 0 — 0 (B) 3010 — 0
3 3
0o 0 1 0 0 1
! 5. 5
1 0 0
2 0 0 2
(C) 1 0 3 0 (D) 1 0 1 0
30 20 3
0O 0 b 1
0 0o -
5 |
Ans M1 .
— 0 0
2
@a lo L o 1
3
0 0 l
L 5
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Q7 IfA= [aij] is an identity matrix, then which of the following is true ?
0, if i=] o
(A) aij = -1, if l'ij (B) aij = 1, vV 1,]
©) 0.V i i D) [0, if i=])
J an = N ‘L\.-" 1, az = - . . .
] J Y 11, if i=]
Ans ‘ pos s
O, if 1=
(D) E'ii' = l . . J 1
171, i Q=]
Q8 Let Z denote the set of integers, then function f : Z — Z defined as
fix)=x2—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
Ans 1
(B) one-one but not onto
Q@9 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) 2c (D) 0
ANS 1 (A)  2a 1
10 ) .
Q A function f(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
Ans (D)  continuous everywhere 1
QL The rate of change of surface area of a sphere with respect to its radius
T, whenr =4 cm, is :
(A) 6471 cmZ/em (B) 487 cm?%/cm
(C) 327 ecmZem (D) 167 emZ/em
Ans (C)  327x em%em 1
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Q12 a
J‘ flx)dx =0, if :
—-a
A)  fl-x) =flx) (B)  fl—-x)=-1lx)
(C) fla—x)=1x) (D) fla—x)=-1x)
Ans B) fl-x)=-1lx) 1
Q13 dy
X logx — +y=2logxisan example of a:
(A) wvariable separable differential equation.
(B)  homogeneous differential equation.
(C)  first order linear differential equation.
(D) differential equation whose degree is not defined.
AnNs (C)  first order linear differential equation. 1
Q14 — A A A - A A A — —
Ifa =21 —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
Ans (C)  perpendicular vectors 1
QL5 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+cosZP+cosZy=1
(B) sin?o+sin2p +siny =2
(C)  cos2a+cos 2B +cos2y=-1
(D) cosa+cosP+cosy=1
Ans (D) cosa+cosP+cosy=1 1
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 (B) constraints 1
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Q17

then P(F |E)1is:

Let E and F be two events such that P(E) = 0-1, P(F)=0-3, P(E U F) = 0-4,

(A) 06 (B) 04 (C) 05 (D) 0
Ans (D} 0 1
Q18 If A and B are two skew symmetric matrices, then (AB + BA) is :

(A) askew symmetric matrix (B) a symmetric matrix

(C) anull matrix (D)  an identity matrix
Ans |(B)  a symmetric matrix 1

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 o , - = — - =
Assertion (A) : For any non-zero unit vector a , a .(—-a )=(-a ). a =-1.
_ - > .
Reason (R): Angle between a and (—a ) is 5
Ans (C)  Assertion (A) is true, but Reason (R) is false. !
Q20 Assertion (A) : Every scalar matrix is a diagonal matrix.
Reason (R) : In a diagonal matrix, all the diagonal elements are 0.
1

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

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

Q21 > o

— - > >
angle between a and (2a +3b +6 c ), find the value of cos 6.

-
a, b and c¢ are three mutually perpendicular unit vectors. If 6 is the
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Ans
Given|d| =|b|=|c|=1and a.b=b.c =¢.d=0 Y
- 2 ) 2 )
Now, |24 +30 +6¢| =4[a| +9]b| +36|c " = 49
=[2a+3b+6¢|=7 Y
a.(za+36+66) 2[af’
cosf= = = = A
al[2a+30 + 6¢| |al[2a +30 + 6¢]
cos0=2 Yo
Q22 Evaluate :
cot? }{cosec_l 3}+ sin? [cos_l{ 1 l]
Ans 1
[cos ec’ (cos ec’13)—1] +{1—cos2 (cosl —ﬂ 1
3
1
=(9-1)+|1-= Y.
(o-1+{1¢ ] :
_80 h
9
Q23(a) , ,_
If x = e¥¥, prove that dy = log#
dx (log x)~
Ans ‘
.y X X
x=e¢'=logx=—=y=——
y log x 1
1
Q_(|ogx)(1)-x(x]:Iogx_l
dx (log x)2 (log x)2 1
Q23(b) ] 2.4 0=zx-1
Check the differentiability of f(x) = - TS =xs atx=1.
|3-x, 1ex<2
AMS | HDatx =1
f(L-h)-f() . |@-n)y+1]-2
=lim =lim =2 1
h—0 —h h—0 —h
RHDatx=1
— 3—(1+h)|-2
g L@ [32C)]2 2
h—0 h h—0 h
asLHD=RHD,so f (x) is not differentiable at x =1 &
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Q24(3) | Evaluate :
n/2
J. sin 2x cos 3x dx
0
Ans z
:I in 2xcos 3x dx
0
1 2
= ! (sin5x—sinx) 1
1] 1 2
:—[——cos5x+cos x} 1y
2] 5 0
2
=3 1
Q24(0) 1
Given = Fix) = and F(1) = 0, find F(x).
dx lox — x2
Ans 1
X)=|——=0dx
) '[ V2x - X
J1-(x-1)
1
=sin"(x-1)+c /2
when x =1,y =0givesc=0 Ya
~F(x)=sin™(x-1) Y2
Q25 Find the position vector of point C which (11\, ides the 11118 segment J0111111g
A
points A and B having position vectors 1 + ‘? j - k and - 1 + j+ k
respectively in the ratio 4 : 1 externally. Further, find | AB | = | BC |.
Ans h_ 5
Position vector of C:F=4b3 a
i.e.f:l(—5f+2j+5|2) 1
3 —_—
Now, AB=—2{ - ]+2I2:>‘AE3‘=
éE:—1(2f+j—2I2):> BC|= — 1
3
ATB : I;C =31 )
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SECTIONC
Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.
Q26 S 1. i, . . . . .
Solve the following linear programming problem graphically :
Maximize z=x+Yy
subject to constraints
2x + by =100
8x + 5y <200
x=0,y=0.
Ans
8x + dy = 100
15 B(50/3,40/3) For correct
oo graph
i 1Y2
10
2x+5y=100
A(25,0)
30
Corner Point Value of z=4x+3y n
0(0,0) 0
A(2 25 For correct
(25.0) — table
e 30 1
3'3
C(0,20) 20 B
Z,.. =30when x:5—o,y:4—0 Yo
3 3
Q27 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.
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Ans

Let E, :Pisappointedas CEO,
E, :Qisappointedas CEO,

. . Yo
E, :Risappointedas CEO
A:company increase profits from previous year
4 1 2
e, P(E) =3P (£,) =2 ()= } 1
P(A|E,)=03,P(A|E,)=08,P(A|E,)=05
_ P(E)P(AIE)
(El)P(A| E1)+ P(EZ)P(A| E2)+ P(Es)P(A| E3)
ng.S
_ 7 1
403+1x08+2x05
7 7 7
1 Ya
3
Q28(2) Ifx cos(p +y)+ cos p sin (p + y) = 0, prove that
y o :
cos p 1—" = — cos= (p + y), where p is a constant.
dx
Ans xcos(p+y)+cospsin(p+y)=0
oy = IC)Sm(pw):x:—cos p.tan(p+y) 1
cos(p+y)
:g—;:—cos p.sec’(p+y) L
N -1
dx cos p.sec*(p+Yy) Yo
:cosp%:—cosz(p+ y) 1y
Q28(b)

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

(x-2 .
+a, 1if x<2
|x—2]
fix)=.!a+b, if x=2
Xx—-2

+b, if x=2

|x— 2]

is a continuous function.
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Ans
X—2
+a ;Xx<?2
—-(x-2) ~l+a ;x<2
f(x)= a+b x=2 =f(x)=ya+b ;x=2
X—2 b ix>2 1+b  ;x>2
(x=2)
XILn;f(x)=—1+a,XlLr2f(x):1+b and f (2)=a+b 1
as f iscontinousatx =2 .. —1+a=1+b=a+b 1
—a=1b=-1 Yot/
Q29(a) log x
Find the intervals in which the function f(x) = —— is strictly
X
increasing or strictly decreasing.
Ans _
f(x):loﬂ:ﬂ’(x):1 Iczgx ;x>0 1
X X
forstrictlyincreasing/decreasing, put f'(x)=0=x=e 1
for strictlyincreasing, xe (0,e) and forstrictly decreasing xe(e, ) Yo+Y)
Q29() | Find the absolute maximum and absolute minimum values of the
. 2 .
function f given by f(x) = % + —, on the interval [1, 2].
2 X
Ans
X 2
f(x)==+—; x€[1,2
(0=5+2; xef12)
1 2
= f'(x)==-—= 1
( ) 2 X2
for absolute maximum / minimum, put f'(x)=0
=>xP=4=x=2 Ya
Now, f (1) =gand f(2)=2 Yots
..absolute maximum value:gand absolute minimum value=2 1y
Q30 Find :
= g
(x+1)(x-1)
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Ans

I:j(de

x+1)(x—1)

: 2t
Jx=tgives| =I—dt

(t*+1)(t*-1)

2t? 22

Let = ‘wheret?® = z

(+1)(t-1) (z+1)(z-1)
we have 22 _ 4 + !
(z+1)(z—1)_z+l z-1
1
t2 -1

:l:jiduj dt

t>+1

t-1
—|+cC
t+1
Jx -1
\/§+1

=tan’1t+ilog
2

+C

:tan‘lﬁ+%log

Yo

Yo

Q31(a)

Find :

248in2
1+cos2x

Ans

I:‘[2+S|n 2xeX dx
1+cos2x

_J- 2 +25in X oS X
B 2¢0s? X
=.[(sec2 X+ tan x)exdx

e* dx

=e*.tan x+c¢C

Q31(b)

Evaluate :
n/4

1
I —dx
SINX + cosX

0
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Ans

:ij' 1 dx 1
0

ke G R G I
=—|log|cosec| Xx+— |—cot| Xx+—
2 4 4 )], 1
:ilog(\/iﬂ):—ilog(\/i—l) 1
J2 2
SECTION D
Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each.
Q32(a) . : . . .
Find the equation of the line passing through the point of
: : . x y-1 z-2 x—-1 y z—"1
intersection of the lines — = = = and ===
1 2 3 0 -3 2
and perpendicular to these given lines.
Ans - - - —
|l :izy_lzz_zzl ) |2 ;X_lzlzu:#
1 2 3 0 -3 2
any pointon|, is(4,24+1,32+2)&any pointon |, is(1, -3z, 2u+7) 1
If |, and 1, intersect,
A=12A+1=-3uand31+2=2u+7=>A=land u=-1 1
Point of intersection of |, and |, is(1,3,5). 1
Letd.r.'sof required linebe < a,b,c>.Then,
a+2b+3c=0and—3b+2c=0=2-2 _C .
13 -2 -3
RequiredequationoflineisX_lz y-3_2-5 1
13 -2 -3
OR
Q32(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
1S XI4 =3 +97 = Z ; 8 , then find the distance between sides AB

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

MS XII Mathematics 041 65/3/3 2023-24 Page 14



Ans

A(=1,2,1)

D

dr’sofCDare<1,-2,2>

S.dr’sof ABare<l1,-2,2>

B(1,-2,5)

Y2
.'.EquationofABisXH:y_Z:Z_1 Y2
1 -2 2
. Equation of CD is X—4 _y+7r_z-8
1 -2 2
- A NN A n N g A n N
Leta, =—1i +2]j +k,a2: 4i -7] +8k & b =i -2j +2k
1
RN - A A A
Now, a, —a; = 5i -9 +7k
A Ao
i j k
- - - n NN 1
(az—al)x b={5 -9 7(=-4i -3j -k
1 -2 2
. . . ‘(éz—éi)xﬁ‘
Distance between AB and CD is given by d :T
J16 +9+1 /26
d= = 1
JT+4+4 3 /2
CD=12% + (- 47 + (4’ =6 &
Area of parallelogram ABCD =b x h =6 x @ = 226 1
3
Q33 Let A=R - {3} and B = R - {a}. Find the value of ‘a’ such that the
-2 .
function f: A — B defined by f(x) = x 3 is onto. Also, check whether the
X—
given function is one-one or not.
Ans

For onto, let f(x) =y

X -2
X -3

=y =>X-2=xy-3y

Yo
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:>x(1—y)=2—3y:>x:21_J 1
1

Fory=1,xeA..Range=R—{1} .a=1

For one—one

Let f(x1) = f(xp) where X1, Xp €A

N X, —2 _ X% - 2 1

-3 X,-3

3X1X2—3X1—2X2+6:X2X1—2X1—3X2+6 1

= Xl = X2 1/2

.. fis one —one.

Q34(a) | 1t 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
asat x =1, f attains local maximum value, f'(1)=0=a=120 1
now, f'(x)=4x>-124x +120:4(x—1)(x2 + x—30):4(x—1)(x—5)(x+6) 1
Critical pointsare x=-6,1, 5
f"(x)=12x*-124
f7(-6)>0, "(1)<0, f"(5)>0 v
so f attains local maximum value at x =1and local minimum valueat x =—6, 5 1

Q34(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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y = 1/4—}12 and the lines x = -1, x = 1 and the x-axis.

Ans
Let length of rectangle be x cmand breadth be (150 — x)cm.
Let r be the radius of cylinderzzﬁrzx:r:% 1
T
2 2 3
V=rrth=z| X |as0-x) =2 X 1
4 2t  Arx
av_150x 3¢
dx 2z 4x 1
v =0=x=100cm 1
dx
d2\2/ —— 0=V is maximumwhen x=100cm. Ya
dX x=100 cm T
Length of rectangleis100cmand breadth of rectangleis50cm. Y
2
Q35 Using integration, find the area of the region enclosed between the curve

Ans

For correct

figure
1 mark
1
1 2
=2 {2,14 ~x% +2sin 7t —}
0
-3+ % 1
3
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SECTION E

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

Q36 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
Z 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

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

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

OR

(ii1)  (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

Ans(i)
Let No. of girl child scholarships = x

No. of meritorious achievers =y

X+y=50
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3000x + 4000y = 180000

s oy 1

or 3x + 4y = 180

Ans(ii)
1 1‘
=1+£0
3 4
.. system is consistent. 1
Ans
1 1 X 50
(i@ |LetA= X = ,B=
3 4 y 180
AX=B=X=A"1B 1,
4 —17[50 20
X = = 1
-3 11180 30
=x=20,y=30 1
OR
Ans Required expenditure = T [30(3000) + 20(4000)] 1
(i) =% 1,70,000
- ] ) 1
Q37

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 :
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[-kxz, forx=1,2,3
PX=x)=2kx, forx=4,506
w 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
(11) (a) Find the mean number of hours spent by the student. 2
OR
(111)  (b) Find P(1 <« X < 6). 2
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
e L 1
44
Ans
(1) @) | Mean = 3 x p, = k + 8k + 27k + 32k + 50k + 72k !
=190k
190 95
— Oor — 1
=44 22
OR
Ans
(i)(b) | P(1 <X <6)=4k+9k + 8k + 10k 1
=31k
_31 1
44
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Q38 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.

Yead

Stationary

Log

Lag

Time

No. of bacterial cells (log)

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

dP

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

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

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

value of k. 2

Ans(i)

d—P=kP:>jd—P=jkdt 1

dt P

= logP=kt+CorP =e"*¢ 1
Ans(ii) | JogP=kt+C

whent =0, P =1000=C =log1000 Y2

whent =1, P = 2000= log 2000= k + log1000 Ya

=k =log?2 1
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