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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vit)

(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 calculator is not allowed.

SECTION A

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

1.

65/S/3

The principal value of cos™ 1 (— —j is:

N B _=Z
(A) 1 (B) 1
371 2n
C  — D) =
(C) 1 (D) 3
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1 00
2. A=E|0 3 0T, TH:
00 4
(A)  TcEHS AT (B) fesr 3T1egg
(C) @HIHA 31T (D) fom-gwfa ey
3. AR[3x 5].[_? }=0%,?ﬁxwrl'|7f%:
NI B) 5
© 25 (D) +5

4. IRA= E ﬂ qdm [3A| =k|A| §, AkFTAAL:

A) 3 B 9

(C) 6 (D) 27

5. =Mu(4,-1), L, KTAM(=2, - 1) I BT HETFA 9 T ghE 2 | k FAFR :

(A) 8 (B) -8
© 2 (D) 6
2 3 _
6. eﬂ%A:L 4}%,?ﬁ|adJA|$TﬂFr%:
A 5 (B) 25
(C) -5 (D) -25

65/S/3 Page 4 of 23




QB W

1 0 0
2. The matrix ([0 3 0] is:
0 0 4
(A) an identity matrix (B) ascalar matrix
(C) asymmetric matrix (D) a skew-symmetric matrix

3. If [3x 5]{ };5} =0, then the value of x is :

(A)  zero (B) 5

C) 245 D) +5

1 2
4. IfA={4 2} and |3A| =k|A]|, then the value of k is :

A) 3 B 9

(C) 6 (D) 27

5. The area of a triangle with vertices (4, —1), (1, k) and (-2, -1) is

9 sq units. The value of k is :
(A) 8 B) -8

) 2 (D) 6

2 3
6. IfA = L 4}, then the value of |adj A| is:

(A) 5 (B) 25

C) -5 (D) -25

65/S/3 Page 5 of 23 P.T.O.
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gfe if(x) = 3x% — % YRR fFf(1) =07, A fx)T:

dx X

(A) 6x+%
X

(B) x4-i3+2
X

©) x3+i3_2
X
1

2
qﬁx=sintﬁmy=cost%,at=£“d—§%:
4 dx
A -1 B) 2
©) 242 (D) - 2v2

Wy=x, y—ﬁ&TﬁﬂT}@Tﬁy=Oﬁ?ﬂTy=4%5ﬂ%{ﬁi?ﬁ3WW%:
(A) 16 1 S (B) 8 et gehts

(C) 4TiTHE (D) 2aT*E

mﬁﬁx+ysl, X, y>0 & Iaqid 7 =3x+4y FT ATTHIT A

A) 3 (B) 4

Cc) 7 (D) 0
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7. If dif(x) 332~ 3 such that f(1) = 0, then f(x) is :
X

X4
&) 6x+ =
X
B x- 42
X
© 45 -2
X
(D) x3+i3+2
X
2
8. Ifx=sintandy=cost,thend—}27att=£is:
dx 4
A -1 B) 2
C©) 242 D) - 2J2

9. The area bounded by the line y = x, y-axis and the linesy=0andy =4is:
(A) 16 sq units (B) 8 sq units

(C) 4 sq units (D) 2 sq units

10. The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,

X, y>0is:
A 3 (B) 4
C 7 (D) 0

65/S/3 Page 7 of 23 P.T.O.




11.

12.

13.

14.

65/S/3

T &

Tk LPP H, gk Herr sl g1 s Gea & o s foig (1, 1), (3, 0) @
(0,3) 819 Z = ax + by, 58T a, b > 0 FT ATTHHLT FAT &1 IR Z FHT =AH TH
(3, 0)qAT(1, 1) T &Y, T a TAT b o (= hT Helel BT :

(A) a=2b
b
(B) a= 5
(C) a=3b
(D) a=b

TR | a|=1,|b | =2qm
A 9

B) 3

©) -3

D) 2

dx SR :

J‘co\t/_\/;

(A) logsinx + C

(C) 2logsinvx +C

%

%
a.b =28,dl|a+b | FIANE:

log sinvx sm\/_
B +C
log sin\/g
D) —————— +C
(D) N +

AT Teh TMTed o SATAGH o Tierc ohl &L ITeh AT o Tierd ohi a0 & T €, dl et

HT IS FAFA & -
(A) 1T 5HE
(B) 2o g
(C) 3otz
(D) 4T HE
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12.

13.

14.
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T
In an LPP, corner points of the feasible region determined by the system
of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where

a, b > 0 is to be minimized, the condition on a and b, so that the minimum
of Z occurs at (3, 0) and (1, 1), will be :

(A) a=2b
b
(B) a= 5
(C) a=3b
(D) a=b

— > -
If|5)| =1,|b | =2and a.b =2,thenthevalueof|5)+b | is:

A 9
B) 3
Cc) -3
(D) 2

dx is equal to :

[

(A)  logsinvx + C (B) logsinvx C
24x
(C) 2logsinvx + C (D) logsinyx

N

If the rate of change of volume of a sphere is twice the rate of change of

its radius, then the surface area of the sphere is :
(A) 1squnit

(B) 2 sq units

(C) 3 squnits

(D) 4 sq units

Page 9 of 23 P.T.O.




15.

16.

17.

18.
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3 2
e ‘m’ qUT ‘n’ SHAST: STeThed THIRT 1 + [%) = d—g T o1 AT e g, ar

dx

(m+n)FIATR :

A 4
B) 3
C 2
D) 5

T fYerenT 3 ST IBTAT TRIT | FH-8-hH &1 IR T 37 hl IRk @

@ 2
® 3
© 3
™ 5

ATRT & TN b WIFLER | axb | = a. b 2| A afw H el wRTE

(A) 30° (B) 60°
(C) 45° (D) 90°
3TThed HTRLOT 3—y +y= 145 o ureren T & -
X X
(A) logx (B) —logx
eX
(C) e*-x (Db) —

X
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15.

16.

17.

18.
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If ‘m’ and ‘n’ are the degree and order respectively of the differential

equation 1 + (%f = %, then the value of (m + n) is :
(A 4
B) 3
C) 2
D) 5

A coin is tossed three times. The probability of getting at least two heads

1S :

@
® 3
© 3
™ 5
Two vectors a and _b> are such that | a x_b) | = 5)_b> The angle between

the two vectors is :

(A) 30° (B) 60°
(C) 45° (D) 90°
. . . . . dy l+y .
The integrating factor of the differential equation I +y= is :
X X

(A) logx (B) -—logx

eX
(C) ef-x (D) —

X
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99 T 19 37K 20 4o TG ae AT 97 8 | 1 F97 13T 718 & {5771 ok o 37fiahe
(A) 1 & %1 T (R) GRT e bl 71 € | §7 91 % Hel S A1+ 8¢ T #Is (A), (B),

(C) 3R (D) & @ AR AT |
(A) iR (A) 3R T (R) SHT O 8 3T @k (R), 31frere (A) i Tt s
FATE |
(B) SR (A) 3R dh (R) ST &&l &, 9q o (R), AMHAA (A) T @&l
AT Tt TR |

(C) MR (A) Wl €, T deh (R) 7T € |
(D) AT (A) oI B, ] 0 (R) Tl & |

19. Y% (A):  WETH IOTieh B f(x) = [x], x € RH, x = 2 T 3TEha-a 181 ¢ |

d& (R) : HETH qUITeh o o] it quiehler /I o e =2l B |

20. WTf: R —> R W RER NG, B/ f(x) = x> % &9 § qRTivg forem g |

STAHIT (A) : f(x) TF Thehl o 2 |
T (R) : Ife Tl T G Sk TIET o GHTE &, dl f(x) Tohehl HeAT BIT S |

Qs g

59 GUS H 3Ald -9 (VSA) TR & 5 T 8, IS4 Jelah & 2 3% ¢ |
21. e (x+1)= 1%,@%@1%@%3_1 .

22. (%) cos ! (—%} +2sin” 1 G) 1 I I 314 hIfSTT |

HAYAT

@) fag il

tan” 'VX = = cos ! (1_Xj,xe [0, 1]
1+x
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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) : f(x) = [x], x € R, the greatest integer function is not
differentiable at x = 2.

Reason (R): The greatest integer function is not continuous at any

integral value.

20. Consider the function f: R — R, defined as f(x) = x5,
Assertion (A) : f(x) is a one-one function.

Reason (R): {(x)is a one-one function, if co-domain = range.

SECTION B

This section comprises 5 very short answer (VSA) type questions of 2 marks each.

21. If ¢ (x+1)=1, prove that g—y =—¢.
X

22. (a) Find the principal value of cos 1 (—%j +2sin ! (%j

OR
(b) Prove that :

tan_lx/; = é cos ! (1_Xj,x e [0, 1]

+X

65/S/3 Page 13 of 23 P.T.O.
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23. Q%Jhwoh|{gw&$rtrﬁaﬁwﬁ?rwm§(2t+1)%l t o WY& 34 TG 5
qErH T & T4 It |

\J

24. XY@ T=(3+20)1 —(2-20)] +(6+ 2k o

\

P=(25 —5k)+u6i +35 +2k) Ffammam i

25. (%) FTEG(-1,-1,2),(2,8,1) TM(3, 11, 6) W@ &, Tl A T A F1d hI1s1T |
AT
Q) a qr Ka‘ra-a'-srr'rﬁm TfeTT (co-initial vectors) 8 S Tsh FHTA ﬂ'@i@r Ea)

. < ~N A - - .
T M ST § 3 |2 | =10, b | = 2T9 a.b = 12 & | W®

ELEEEIREETEICEAIE

TuE T
59 GUS H I (SA) TR % 6 I &, 5198 I % 3 HF ¢ |

26. I8 AU J1A IS FTEH B £, S fix) = — 2x° — 9x% — 12x + 1 T YSTA = :
(i) TREamE
(i) TREsmEERI

27. (F) AN
IJ4X2—4X+10 dx

JrqaT
(@) | JId IS ;

X sin X
j—2dx
1+ cos“x

65/S/3 Page 14 of 23




23.

24.

25.

This section comprises 6 short answer (SA) type questions of 3 marks each.

26.

27.

65/S/3

T &

A spherical balloon has a variable diameter %(21: + 1). Find the rate of

change of its volume with respect to t.

Find the angle between the lines

- A " A
r=B+20M)i —(2-20)j +(6+20)k and

BN A A A A A
r=(2j —5k)+u6i +3j +2k).

(a)

(b)

Find the intervals in which the function f given by

Find the value of A, if the points (-1, -1, 2), (2, 8, A) and (3, 11, 6)

are collinear.

OR

_)

a and b are two co-initial vectors forming the adjacent sides of a

- g -
parallelogram such that |a | =10, | b | =2 and a.

the area of the parallelogram.

SECTION C

fix) = — 2x° — 9x% — 12x + 11is:

(1)
(i1)

(a)

(b)

strictly increasing.

strictly decreasing.

Find :

J-\/4x2 _4x+10 dx

OR
Evaluate :
T[ .
J' X sin )2< dx
1+ cos“x
0

Page 15 of 23
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28.

29.

30.

31.

=
=]

ﬁ»@%i&

=

A A, b au ¢ uEm R T Ab = =0%,ﬁaméé7%ﬁ%rwﬁwg
2 AfgARTRRA =+2(b x ¢).
e fetRaa tRaes T THEI i UT% g7 8 ShifoTg
aITvl'ﬁQ}’fX+4yS8
2x + 3y <12
3x+y<9
x>0,y>0
& A Z = 2x + 3y T ATIHaHIHLT HINTT |
&) e XII & =R oo sl v guen T ®9 9 g i o [T € TS § |
Wwﬁwwwﬁ?ﬁwm; ; g?'f?ﬂ LK
AT Ueh ST THEIT & hL UT shl TTRIehdT T ehifoTd |
7T
(@) T ATgFosh =X X o1 TTRIhT sied 9 fear man g
X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PO 5 | 5 | 25 | 10| 25 | 25
Ifg E(X) = 2-94 8, @ k I1d hIfTT 31 P(X < 4) oft 31 Fifse |
()  ITaehel G (2x° + y) dx = x dy T 19k Bl JT T |
STt
@) Wﬂﬁw&—;+cosec(zj=0wwgﬁﬁﬁw,aﬁ
X
x=1%fUy =0 Rarmr |

LCRCR

THEEH 4 A3 (LA) TPRFTHE, A TedF & 5 HF 8 |

32.

65/S/3

(%P) ZI'l%{y = cos X° + cos” X + cos’ (Xz) +cos (XN &, dl (dl_y RIS
X

YT
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28. If a, l/; and ¢ are unit vectors such that a. 0 and the angle

N T>
Il
>

o> o>
Il

A AL, T A
between b and c is e then prove that a =+

29. Solve the following LPP graphically :

Maximize Z = 2x + 3y

subject to the constraints x + 4y < 8
2x + 3y < 12
3x+y<9
x>0,y >0.

Four students of class XII are given a problem to solve

independently. Their chances of solving the problem respectively

are 112 and % . Find the probability that at most one of them

2’33
will solve the problem.
OR

(b)  The probability distribution of a random variable X is given below :

30. (a)

X

2

4

2k

3k

P(X)

DO || =

1
5

3
25

1

10

1

25

Find k, if E(X) = 2-94 and also find P(X < 4).

31. (a) Find the general solution of the differential equation
2x° +y) dx = x dy.
OR
(b)  For the differential equation g—y ~ Y 4 cosec (zj = 0, find the
X X X
particular solution, given that y = 0 when x = 1.
SECTION D
This section comprises 4 long answer (LA) type questions of 5 marks each.
32. (a) Ify=cos x2 + cos® X + c0s> (x2) + cos (x¥), find g_y
X
OR
Page 17 of 23 P.T.O.
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33.

34.

35.

65/S/3

ERE
SR R o
(@) 3 AT bl J1a hifore o fe=m m we

f(x)=ix4—£x3—3x2+%x+11
10 5 5
() TRaEadam?|
(i) FigEIe |
2 2 _4 1 -1 0
geA=|-4 2 —4|dMB=|2 3 4|32 d BA Jd ST a1 36 IUAT
2 -1 5 0 1 2
g = feu U gHfierton & fen st 8 i :
y + 2z =8,
x—-y=-—1,

2x + 3y + 4z =20

() e & TS Tl 1y QT [o W TaH g F1el shifery ;
A N A A N
r=1+2j -4k +12 (41 +6j + 12k)
MLy T=31 +3) =5k + (61 +9) +18k)

HAAT

o -1 -2 zZ—3 X —4 -1 V/

Fofee fop Ymmt 2 = Y2 . aum - - -2

®) 2 3 4 5 2 1
TTdoedl T@Td & | {13 oht Yfd=ed feiq oft 37 <AIfSTT |

TR & AT & & {(X,y): OSySX2, 0<y<x, OSXSS} FT &A% I
o |
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(b)  Find the intervals in which the function given by
3 4 4 3

f(x)= —x — —=x —3X2+§X+ 11 1s:
10 5 5

(i) strictly increasing.

(i) strictly decreasing.

2 2 -4 1 -1 0
33. IfA=|-4 2 —4|andB=|2 3 4], find BA and use this to solve
2 -1 5 0O 1 2

the system of equations :
y+ 2z =8,

x—-y=-—1,

2x + 3y + 4z =20

34. (a) Find the shortest distance between the lines /; and /9 given by :

e N ) A A
l{:r=1+2j -4k +2 (41 +6j + 12k)

=l

A AN A} /\ /.\ A
andlo: r=31 +3j -5k +p(61 +9j + 18k)

OR

(b)  Show that the lines -+ = ¥=2 _2=3 jqX-4 _y-1 _z
2 3 4 5 2 1
intersect. Also, find their point of intersection.

35. Using integration, find the area of the region

{(X,y):0£y§X2, 0<y<x, OSXSS}.

65/S/3 Page 19 of 23 P.T.O.




36.

37.

65/S/3

=] 2=
XX R XX
Qus &
TYGUE 4 3 YFHAUI-3TETIH ST G978, [T IdF & 4 3HF & |

TR 0T 37T — 1

e Tlggehl Ueh ST o &9 1 @ IS8k HR @a1g 98 U SHeTg st STeamifud & | /i
SATIATHR T T FelTS x HIeX qor =SS y Hiel 2 |

SUYF G oh AR W, Fefctiad get o ST i :
(i)  Ifc Rageh! &1 9FETT 12 m €, T x TAT y o s Gefel J1a hiTwid |
(i) () ¥ 9T sk o TANT U, Ragehl & &THA T shael x & B o ©F H Fsleh

fafta |

(iii) () A i a8 faumd F1a FHifsTe e Ragsht o 1feen-a-31ferss JeahmeT 31
Tk | ((ii) | ITod sTeh ohT AT ShifSTT)

AT

(i) (@) I ae fear e i Ragshl o &t 50 m? ?, f Rageht 3 ity &
x o Ua1 § SsTeh JTd ShifeTU |

THTT LT — 2
AT o HiEH H, Tk GiEed] & TEET el 99 3 91 9T ITeh | Teh Hed o
SRS fohaT | et 6T & SATRNUT, UTeh o Teh i H ST AT T ST gefd T S

x* = y T TR T T <hLdT o |

ST T 6 AR T, FeAfetiad get o St ;

(i) ®@MT £: N>R, fix) = x> SRARTING ¥ | SaehT aRe = 2 2

(i) HHT £:N - N, fix)=x* gRI IR &, dT Siier IS foh et Tohehl & 2

T3 |
(ii) (F) AETE: {1,2,8,4...} — {1,4,9,16..... }ﬁf(x)=x2§r€rtrfmﬁ?r
2, a1 fag IS foh Ford Thehl-3T=aTel © |
AT
(iii) (@) WATf: R — R ¥ fix) = x> gRT GRATNG &, dF axrisq 36 £ a1 Gheht
AT E AT 7 |

Page 20 of 23




T &

SECTION E

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

36.

37.

65/S/3

Case Study -1

A window is in the form of a rectangle surmounted by an equilateral
triangle on its length. Let the rectangular part have length and breadth x
and y metres respectively.

Based on the given information, answer the following questions :

(1) If the perimeter of the window is 12 m, find the relation between
x and y.

(i1) Using the expression obtained in (i), write an expression for the
area of the window as a function of x only.

(iii)) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

OR

(iii) (b) If it is given that the area of the window is 50 mz, find an
expression for its perimeter in terms of x.

Case Study - 2

During the festival season, there was a mela organized by the Resident
Welfare Association at a park, near the society. The main attraction of
the mela was a huge swing installed at one corner of the park. The swing
is traced to follow the path of a parabola given by x2 = y.

Based on the above information, answer the following questions :
(i) Let f: N — R is defined by f(x) = x2. What will be the range ?

(ii) Let f: N— N is defined by f(x) = x2. Check if the function is
injective or not.

(i) (a) Letf: {1,2,3,4...} — {1,4,9,16.....} be defined by f(x) = x°.
Prove that the function is bijective.

OR

(ii)) () Letf: R —> R is defined by f(x) = x>. Show that f is neither
injective nor surjective.
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X
Case Study -3

Two persons are competing for a position on the Managing Committee of
an organisation. The probabilities that the first and the second person
will be appointed are 0-5 and 0-6 respectively. Also, if the first person gets
appointed, then the probability of introducing waste treatment plant is
0-7 and the corresponding probability is 0-4, if the second person gets
appointed.

Based on the above information, answer the following questions :

(i) What is the probability that the waste treatment plant is

introduced ?

(i1)  After the selection, if the waste treatment plant is introduced,

what is the probability that the first person had introduced it ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, 2025
SUBJECT- MATHEMATICS (041) (Q.P. CODE - 65/S/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.

2 | “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
the 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 Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 | 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. The 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. In class-XIl, while evaluating the competency-based questions, please try to
understand the given answer and even if reply is not from a marking scheme but
correct competency is enumerated by the candidate, due marks should be awarded.

4 | 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.

5 | 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 deliberation 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.

6 | 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 the impression
that the answer is correct, and no marks are awarded. This is the most common
mistake which evaluators are committing.

7 | 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.

8 | 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.

9 | If astudent has attempted an extra question, answer to the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.
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10

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

11

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.

12

Every examiner must 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.

13

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 the answer marked correct and the rest as wrong, but no marks

14

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.

15

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

16

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

17

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.

18

The candidates are entitled to obtain a 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 POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
1. - .
Q The principal value of cos L (— LJ s
Np)
T T
(A — (B —-—
4 4
© 2 o =
3
37
Ans (C) 1
4
Q2. [1 0 O]
Thematrix |0 3 0| is
0 0 4]
(A) anidentity matrix (B) ascalar matrix
(C) asymmetric matrix (D) o skew-symmetric motrix
Ans ; . 1
(C) asymmetric matrix
Q3. X :
If[3x 5]. 15 =0, then the value of x 15 :
(A) zero By 5
(C) 25 (D) +5
1
Ans (D) =5
Q4. i "
IfA= i and |3A| =k|A|, then the value of k15 -
A) 3 B) 9
C) 6 oy 27
Ans | (B) 9 1
3
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5.
Q The area of a triangle with vertices (4, -1), (1, k) and (-2, -1) 1is

9 s units. The value of k is :

(A) B (B) -8
cy 2 Dy &
1)

Ans | (© 2

Q6. i
HA:‘I 4},Lhenﬂmvulueuf|adj&|isz
(A) 5 (B) 25
(C) -b D) —25

Ans (A) 5

Q7. d 5 3
If Eﬂ_x:zﬁx‘— }r such that fi1) =0, then fix) 15 :
-'J
(A) EK+1—:
x”

Ans (C) xs+i3-2

X
. ﬂz}* X
Q8. Ifx=smntandy=cost then —5 att=—is:
d=- 4
Ay -1 By 2
€ 242 D) -—242
Ans
D) -22
4
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Q9.

The area bounded by the line v =x, v-axs and the Imes y=0and y =415

(A} 16 sq umits (B) B5squmts
(C) 4 squmits M) 2sgunits
Ans (B) 8 squnits :
Q10. The moxamum valoe of Z = 3x + 4y subject to the consiroints x + v £ 1,
x,yv20is:
(A) 3 By 4
e 7 My 0
Ans (B) 4 1
QIL In an LPP, corner points of the feasible region determined by the system
of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where
g, b > 015 to be minimized, the condition on a and b, so that the minimum
of Z oceurs at (3, 0) and (1, 1), will be -
(4) a=%b
(B) a:%
(C) a=3b
Dy a=b
Ans b
o 1
(B) a 5
— — —_
Q12. | ¥|a|=1|b|=2and a.b =2 thenthevalueof |3 +b | is:
(A} 9
B) 3
c) -3
mm 2
Ans | (B) 3 1
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13. 1
Q |m“de is equal to -
L
(A) logsinyx +C (B) lﬂgf_mj;+c
ZX
(C) 2logsinyx+C o) leesmdk o
J=
Ans f a9 - J_
(C) Z2logsinyx+C
Q14. : ;
If the rate of change of volume of o sphere 1s bwice the rate of change of
1ts rodins, then the surface aren of the sphere 1s :
(A} 1 s5gumt
(B) 2 squmits
(C) 3 squnits
(D) 4 squnits
Ans | (B) 2 squnits
QIs. e ; : : :
If ‘m’ ond n’ are the degree and order respectively of the differential
3 a
I T -
equation 1 + [ﬂ1 = {I-*_:] , then the value of (m + n) 15 -
dE-II X
(4) 4
B) 3
(C) 2
D) 5
Ans
(B) 3
Q1e. L : L .
A comn 15 tossed three times. The probability of getiing ot least two heads
15:
1
(A) E
3
B —
| 5
(C) %
3
1
() —
4
Ans 1
I J—
A) 5
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Q17.

the two vectors 1s -
(A) 30° iB) 6&0°
(C) 45° Dy 90

Ans (C} 450

Q18. ) i
Themtegmﬁngfucmrufﬂmdjfﬁ!rmﬁaleqmﬁm% +}.r:1+:‘ 15
(A} logx iB) —logx
X
(C) e —x o Z
X
Ans X
~
(D) —
X

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.

QI9. | Ascertion(4) - fix) = [x]. x € K the preatest inteser function is not
differentiableat x=2.

HReason (R):  The greatest integer fimrtion is not continmons at any
mtegral value.

Ans (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

Q20. CDBEiﬂErthEﬁJﬂﬂtlﬂﬂfIR—}R,ﬂEﬁJlEﬂﬂsﬂxr=RB.
Aszertion (Al - fix) 15 o one-one function
Reason (R) - fix) 15 a one-one function, if co-domain = range.
7
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Ans (C) Assertion (A) is true, but Reason (R) 1s false. 1

SECTION B

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

Q21. "
If & (x + 1)=1, provethat — =—¢".
dx
A
ns(a) ey(x+1):l:>ey=L 1,
x+1
:>y:—log(x+l)
dx  x+1
——e 1 —e’ v
x+1
Q22. | g Findtheprmﬂpﬂ.lvﬂluenfms_l[—%:+25m_1[%t
OR

() Prove that -

L) xem

tu.n_l-J'E :%ma'l[

1 1
Ans cos™ ! (— 5) +2sin?t (E)
® x T 1+ Y
=(r—3)+2(5) ?
OR
(b) Putx = tan?0 = 0 = tan " Vx Va
RHS—l _,(1—tan®6
28 1+ tan?6
= ECOS_l(COSZH) 1
1
= 5(29)
=0 = tan~'+/x =LHS Y

Q23. 9
A spherical balloon has a vanable dinmeter ?Et + 1). Find the rate of
change of 1ts volume with respect to t.
Ans 2t+1 7

Clearly radius = =
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4w (2t+1)3

Ve
3 27
4 BT e+ 1) I
a = 27 )
Q24. Find the angle between the lines
T=3+20i —(2-20)j +(6+20k and
T= [23 —512 )+ .mE; - 33 - EI; ).
ANS | Givenlinesare: 7 =(37 ~2j+6k )+ (2 +2j+2f) Vs
andfz(zj—sé)+y(6f+3j+2/€)
Let @ be the angle between these two lines.
2(6)+2(3)+2(2 22
o 2(0+2()+2(2) 1
JA+4+436+9+4 23x7
11 11
—=cosf=—+3 =>0=cos' | —3 Vs
21 21
Q25. i E i :
(a) Find the value of A, if the points (-1, -1, 2), (2, 8, &) and (3, 11, 6)
are collinear.
OR
(b) 3 and b are two co-initial veetors forming the adjacent sides of a
parallelogram such that |3 | =10, |b | =2 and & .b = 12. Find
the area of the paralleloeram
(a) A(-1,-1,2),B(2,8,4),C(3,11,6)
AB =3{+9j+ (A —2)kand BC = i+ 3j + (6 — Dk I
. . -2
Since A, Band C are colhnear,E = 2 = L A
1 3 6-4
=>A=5 /2
OR
(b) Let 0 is the angle between d and b.
d.b =12 = |dl|b| cos 6 = 12 Ya
3
= (10)(2)cos @ =12 => cos 6 = 3 Ya
3\* 4
~sinf = 1—<§) =§ A
Now, area of parallelogram = |d x E| = |&||l—5| sin @
4
= (10)(2) (E) =16 /2

=~ area of parallelogram = 16
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SECTION C
This section comprises short answer (SA) type questions of 3 marks each.

Q26. | Find the intervals in which the fimction f given by

fix)=—2%° —Ox —12x + 1is -
(1) sirictly increasing.

(11}  strictly decreasing.

Ans £(x) =-6x>—18x — 12
f’(x)=0gives x =-2, -1
sign of f’(x) — + —

< _57 ? >

f(x) is increasing in (—2, —1)

f(x) is decreasing in (—oo, —2) and (—1, )

Q27. (a) Find :

".\1'4);2 —4x+10 dx

OR
(b) Evaluate :
"T .
.[73 == ); dx
1+cos™x
0

Ans(a) | = f 4x2 — 4x + 10dx

= jJ(Zx —1)% + (3)%dx

1
1r/2x—1 9
= 2| (7)o =4+ 10 + S log [(2x — 1) + VAT —ax 10|+ C 1+1
OR
10
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Ans(b)

xsinx
1= d
;|).1+coszx (l)
zj(ﬂ—x)szin(iz—x)dx
, l+cos (ﬁ—x)
T (7 —x)sinx . &
I =|—"—Fd
-([ ltcos’x (i1
Adding (i)and (ii)
zsinx
21 = 1
J.1+cos X &
7t sinx
I=—|———d
- 2!1+cos2x * &
Putcosx =t=—sinxdx=dt
I= !
1+t
_ -1 1_71'2 1
—ﬂ[tan t]o _T
st. A A A B A A A
Ifa, b and ¢ are unit vectors such that a.b = a.¢ =0 and the angle
bemfeenﬁan.lisis%.ﬂmprm‘ethatﬁ—:ilﬂ <€),
Ans | G ph=0=alb,a.é=0=al¢ 1
= aisperpendicular to both bandé=a | (l; X é)
Leta=A(bx¢) v,
= |al=|A]|(5x¢ )| =al =] |B||¢lsin = 1
6
= =2=1=%2 v,

d=i2(l;xé)

Q29. Solve the following LPP graphically -

Maximize Z = 2x + 3y

subject to the constraints x + 4y = 8
I+ 3y =12
3x+v=9

xz20,v=20

11
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Ans(a)

Correct
graph
with
shading
2
x+4y=8
2x+ 3y = 12
Corner Point Value of Z=2x+3y
0(0,0) 0
6 For
4 (O’ 2) correct
B ﬁ,g ﬂ Maximum tallﬂe
11 11 11
C(3.0) 6
101 28 15
Z  =——whenx=—,y=—
1 11 11
Q30. (a) Four students of class XII are given a problem to solve
mdependently. Their chances of solving the problem respectively
2
are % % é and % Find the probability that at most one of them
will solve the problem
OR
ib)  The probahility distribution of a random varable X is given below :
X 1 2 4 %k 3k 5k
, 1 1 3 1 1
S| g 5 | 25 | 10 | 25 | 25

Find k, £ E(X)=2-94 and also find P{X = 4).

12
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Ans) P ( at most one of them willsolve the problem)
= P(none of themsolves the problem) + P (only one of them solves the problem)
1 21 4y (1 21 4 1114 1224 1211
= =X —=X—=X— |[4+| =X —=X=X—+ —=X=X—=X— 4+ =X —X—X— + =X —X—X— 21
2 335 2335 2335 2335 231335
19 1/2
45
OR
E(X) = 2.94
11 214-3 Zk1 3k1 5k1—294
= 1(5) +2(5) +4(55) + 2 (35) + 3¢ (55) + 5k (55) = 2 I
:>k—1'56:>k— 1
052 7
Now,P(X <4)=P(X =1) + P(X = 2) + P(X = 4)
1.1 3 Va
~2t5tos
_4-1 :
50 &
Q31. (a) Find the general solution of the differential equation
|232+§,-|[ix=xdg.'.
OR
() Fnrthfdj_fferentinlequuﬁmlﬁ—i+msee"£.'|:llfmﬂthe
d= x \x)
particolar solution, given that y=0whenx=1
Ans(a) (2x2+y)dx=xdy
dy
=>———y=2x
dx xy 7
—ldx 1
ILF.=e Ix =— 1
X
Solution is given by,
1 1
V.| — =I2x.—dx v
b X
Yy A2
=>==2x+C or y=2x"+Cx 1
b
OR
13
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Ans(b) dy Yy (zj

— =2 —cosec
dx x X

PutL=vie. y=vx

X
:>d—y=v+xﬂ
dx dx

The differential equation reduces to

dv
Vv+Xx—=v—cosecy
dx

. 1 . dx
S:l]\'c11'=~—(i\':>‘[s|nl'dt-'z- —
X X

:>—cosv=—log|x|—C
or,cos v=log|x|+C

:cos(zjz log|x|+C
X

y=0,x=1givesC =1

.. Solution is given by cos (Zj =log |x| +1
X

Y

2]

SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q32. (a) Ify=cosx +COS X +CO5 1xf'l+cmrxx|_ﬁ_nﬂﬁ.
OR
(by  Find the intervals in which the funetion grven by
fixi= ifi— ixs—ﬂxz+ 3_—63 +111is:
1 b 5

(1) simecily increasing.

(11} strictly decreasing.

14
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Ans y = cosx? + cos? x + cos?(x?) + cos(x¥)

d
@ &(COSXZ) = —2xsinx?
a

d
&(coszx) = 2 cosx (—sinx) = —2sinxcosx

&(Cosz(xz)) = 2 cos(x?) (—sin(x?))(2x) = —4xsinx? cosx?

d C oY [oX
&(COS(X )) = —sin(x¥) [x*(1 + logx)]

d : : . .
d—i = —2xsinx? — 2sinxcosx — 4x sinx? cos x? — sin(x¥) [x*(1 + logx)]

17
Y

OR

f(x)=ix4 —%xS -3x° +%x+11

(b)
::>f’(x):gx3 —%xz —6x+%:g(x3 —2x’ —5x+6)

=g(x—1)(x+2)(x—3) «—
Forstrictly inc/dec, put 1 (x) =0
=x=1,-2,3
(i) f isstrictly increasing when x €(—2,1)U(3, )
(if) f isstrictly decreasing when x €(—o0,-2)U(1,3)
Note: Closed intervals are also acceptable.

Q33. 2 2 4] ~1 0]
IfA=|-4 2 —4|andB-= 3 4
1 1 2|

, find BA and use this to solve

=T ]

1]

the system of equations :
v+ 2z=15,
x—-y=—1

I+ dv+4z=20

Ans(a) DA 8
0

Given system is

1 -1 0]rx [—1
b= |20
z | 8

2 3 4
0 1 2

i.e., BX=C say
so X=B!C

15
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6

C

2 2 41111
-4 2 —41|20(=2
2 -1 5 8 3

:% 1Y%
x=1,y=2,z=3 )
Q34. | (4)  Find the shortest distance between the lines /; and /> given by -
Iy: ?:: +‘_3‘!E —41: +}u|4; +Ej +El::
andl,: T=3i +3] —5k +u(61 +9; + 18k)
OR
. ] : x-1 y-2 =z-3 =—4 vyv-1 =
(bl ShﬂﬂmntthEhﬂEﬁg—E—4ﬂﬂd5—2 0
intersect. Also, find their point of ntersection
AnS | Given linesare: F=<f+2j—4/€)+2/1(25+3j+6l€)
(a) A A ~ A A ~
and?=(i+2j—4k)+3,u(2i+3j+6k)
Clearly, the given lines are parallel.
Here, G, =i +2)—4k, @, =i +2]—4k and b=2{ +3 ]+ 6k 1
a,—a,=2i+)—k A
i ]k
(@,-a)xb=]2 1 —-11=9i-14]+4k 1%
2 3 6
»\(@, =) xb|=81+196-+16 =293 1
Also, |b|=[4+9+36=7 v
a,—ad )xb
S.D.:M
d
_N293 v
7
OR
16
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Let the given lines be

x—1 -2 z-3 x—4 -1 z
ll N = y = = a 5 N = y— = — =ﬂ
(b) 2 3 4 5 2 1
Any pointontheline /is(24+1,34+2,44+3) 1
Anypointontheline /,is(5u+4,2u+1, 1) 1
For the given lines to intersect , there must be a common point.
C2A+41=5u+4=220-5u=3 (z)
3A+2=2u+1=30-2u=—1 .. (i) 1
4243 = =41 —pu=-3 -..(iii)
Solving (i)and (ii) gives, A =y =— 1
Wenotice that A = =—1alsosatisfies equation (ir)
.. The given lines intersect.
Point of intersection is(2(—1) + 1,3(—1)+2,4(—1) +3)i.e.(—1,—1,—1) 1
Q3s. i ) ;
Using integration, find the aren of the region
ly): 0<y<x’, D<y<x 0<x<3}.
Ans(a) xX=y 1 mark
for
R correct
y=x figure
Required Area
0 1 3 1 3
:J.\‘3 d\‘+f\'d\' 1+1
_"_ ‘_ 1
3 2 |
3 3
SECTION E

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

17
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Q36.

Case Study -1

A window is in the form of a rectangle surmounted by an equilateral

triangle on its length. Let the rectangular part have length and breadth x

and y metres respectively.

Based on the given information, answer the following questions :

(1) If the perimeter of the window is 12 m, find the relation between
x and y.

(i1)  Using the expression obtained in (i), write an expression for the

area of the window as a function of x only.

(ii1) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

OR

(iii) (b) If it is given that the area of the window is 50 ]112._ find an
expression for its perimeter in terms of x.

18
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Ans

(i) Perimeter (P)=3x+2y =12

(ii)Area(A):xy+§x2

12-3x 3,
=X +—x
2 4

:6x—§x2+£x2 !
2 4 3
dA NE)
ii)(a)—=6—-3x+—x v
(i) a) 2 . :
For maximum light, a4 =0
dx
:>6—3x+—3x:O:>x= 12 m .
2 63 2
2
AISO,d—f:—3+£<O.'.Aismaximumwhenx: 12 m Ya
dx 2 ey
Now, y=1273%_¢ 3 12 _18-6V3 v,
2 206-v3) 6-3
OR
- V3
(lll)(b)xy-i—sz:SO v,
50 3 {
Sy=———x
x 4
Now,P=3x+2y
:3x+2(5—0—£me .
x 4 %)
19
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Q37. Case Study - 2
During the festival season, there was a mela organized by the Resident
Welfare Association at a park, near the society. The main attraction of
the mela was a huge swing installed at one corner of the park. The swing
is traced to follow the path of a parabola given by x2 = y.
Based on the above information, answer the following questions :
(i) Let f: N —» R is defined by fix) = x°. What will be the range ? 1
(ii) Let f: N— N is defined by fix) = x°. Check if the function is
injective or not. 1
(i) (a) Letf: {1,2,3,4...} —>{1,4,9,16....} be defined by fix) = x°.
Prove that the function is bijective. 2
OR
(iii) (b) Letf: R —» R is defined by fix) = x~. Show that fis neither
injective nor surjective. 2
Ans (i )R . ={1,4,9, 16,...} 1.e.set of perfect squares of natural numbers.

(if)Letx,, x, € N (domain)
Let /(x)=/(x,)

=x’=x,

=>x =%tx,

=X, =X, asx,,X, €N

.. fisinjective.

(i) (a) £ ()=

Letx,x,e{1,2,3,4,..}

Letf(xl)zf(xz)

=x’=x,

=X =X,

.. fisone-one.

As Co-domain=Range= {1, 4,9,16, }

.. fisonto.

Since, f is one-one and onto, so f is bijective.
OR

(iti)(b) f:R—>R, f(x)=x’
—1,1e R (domain)

As f(~1)=/(1)=1 but—1%1

.. fisnotinjective.

Co-domain = R, but Range=[0,)

Since Co-domain # Range, f is not surjective.

20

MS_XIl_Mathematics_041_65/S/3_2024-25




Q38.

Case Study - 3

Two persons are competing for a position on the Managing Committee of
an organisation. The probabilities that the first and the second person
will be appointed are 0-5 and 0-6 respectively. Also, if the first person gets
appointed, then the probability of introducing waste treatment plant is
0-7 and the corresponding probability is 0-4, if the second person gets
appointed.

Based on the above information, answer the following questions :

(1) What is the probability that the waste treatment plant is

introduced ? 2
(ii)  After the selection, if the waste treatment plant is introduced,
what is the probability that the first person had introduced it ? 2

Ans

E, :Event that the first person is appointed.

E, :Event that thesecond personis appointed.

A:Event that the waste treatment plant is introducted.

Here, P( ) OSP( ) 0.6
P(A|E)=0.7,P(A4|E,)=0.4

(i) P(waste treatment plant is introducted )

P(El)P(A | E1)+P(E2)P(A | Ez)

(0.5)(0.7)+(0.6)(0.4)
0.35+0.24=0.59

.. Bl
P A=y p(a18,) - P(E,) P(AI )
 (03)07)
(03){07)+(0.6)(04)

0.35 35

T0.59 59

Note: Full marks to be awarded, in case a student writes “Sum of probabilities of selecting
first person and second person should not be greater than 1”.

1%

V2
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