Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT NAME MATHEMATICS (Q.P. CODE -65/1/1)
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 (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') 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 a student 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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MARKING SCHEME
SENIOR SECONDARY EXAMINATION 2024-25
MATHEMATICS (Code-041)

[ Paper Code: 65/1/1]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
QL -1 0 0
IfA=| 0 1 0 ,thenAlis
0O 0 1
-1 0 0 1 0 0
(A) 0O -1 0 B) |0 -1 O
0 0 -1 o 0 -1
-1 0 0 -1 0 0
(©) 0O -1 0 (D) O 1 O
0 0 1 0 0 1
Ans -1 0 O
(D) O 1 O 1
0O 0 1
Q2. > N oA A DA A A .
If vector a =31 +2) — k and vector b =1 —j + k, then which of the
following is correct ?
- - o
A allb B) alb
— — — —
©) I bl>]al M) | al=]b |
Ans - -
B) a Llb '
Qs. 1 x|
J. 1 dx, x # 0 1s equal to
-1 x
A -1 B) 0
© 1 D) 2
Ans | (B) O 1
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Q4. Which of the following 1s not a homogeneous function of x and y ?
A) y*—ay (B) x—3y
(C) sin2 X+ (D) tanx—secy
X x
Ans | (D) tanx—secy !
Q5. Iff(x)=1] x| + | x—1 |, then which of the following 1s correct ?
(A) f(x) is both continuous and differentiable, at x =0 and x = 1.
(B) f(x) is differentiable but not continuous, at x =0 and x = 1.
(C) f(x) is continuous but not differentiable, at x =0 and x = 1.
(D) f(x) is neither continuous nor differentiable, at x =0 and x = 1.
Ans (C) f(x) is continuous but not differentiable, at x=0andx=1.| 1
Q6. . : :
If A is a square matrix of order 2 such that det (A) = 4, then det (4 adj A)
1s equal to :
(A) 16 (B) 64
(C) 256 (D) 512
1
Ans | (B) 64
Q7. . 9 !
If E and F are two independent events such that P(E) = 3’ P(F) = rL then
P(E/F) is equal to :
1 1
A — B) —
(A) 5 (B) 5
2 7
C) = D) —
(®) 3 (D) 9
Ans 2 1
© -
3
8. The absolute maximum value of function f(x) = x* — 3x + 21in [0, 2] is :
(A) O (B) 2
€) 4 (D) 5
Ans 1
(C) 4
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Qo.

1 -2 -1 -2
Let A=] 0 4 —1|,B=|-5|, C=[9 8 7], which of the following is
-3 2 1 —7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA

Ans

(A) Only AB 1

Q10.

1

2% L .

If j_o dx=k -2* + C, then k 1s equal to
2

—1
log 2

(A) (B) —log 2

1
€ -1 (D) 3

Ans

—1
log 2

(A)

Q11.

—» —> —> —» o o o
Ifa+b+c=0,a]|=+37,| b |=3and | ¢ | =4, then angle

— .
between b and c¢ 1is

(A) (B)

(©) (D)

wla o|a
b a &3

Ans

(©) 3

Q12.

The integrating factor of differential equation (x + 2y?) ji = 2y 18
x

2
W

- 1
(A 2 (B) ——
) e 5

_1

2

(©) D) e

1
FJ

Ans

B 1

Jy
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Q13.

x
0| 1s a scalar matrix, then y* is equal to
}'.'

A 0 B) 1

C 7 D) =7

7
IfA=|0
0

o 1 o

Ans

B) 1

Q14.

The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then

(A) Z1s maximum at (2, 72), minimum at (15, 20)

(B) Z1s maximum at (15, 20) minimum at (40, 15)

(C) Z1s maximum at (40, 15), minimum at (15, 20)

(D) Z1s maximum at (40, 15), minimum at (2, 72)

Ans

(C) Z1s maximum at (40, 15), minimum at (15, 20)

Q15.

If A and B are invertible matrices, then which of the following is not correct ?
A A+B1=B1+A" (B) (ABy'=B1A"!
(C) adj(A)=]A| Al D [Al7t=]A1]

Ans

A A+B1t1=B1+A"!

Q16.

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It will have both maximum and minimum values.

(D) It will have neither maximum nor minimum value.

Ans

(C) It will have both maximum and minimum values.

Q17.

The area of the shaded region bounded by the curves y2 = x, x = 4 and the
x-axis 1s given by

4
@ [xd ® [y*dy
0

4 4
(€) zjﬁdx (D) j&dx
0 0

Ans

4
(D) IJE d
0
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Q18. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?
Y
T
il S, B
AT Sl
1 11
(A) (B)
— /2 0 /2 — /2 0, /2
=1 11
(©) (D)
Ans
(©) n 1
Assertion — Reason Based Questions
Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based guestions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) 1s false, but Reason (R) 1s true.
Q19. | Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.
Reason (R) : A function is a bijective if it is both surjective and
injiective.
Ans | (D) Assertion (A) is false, but Reason (R) is true. 1
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Q20.

3x—8, x<5
Assertion (A) : f(x)z{ T8 X=9

2k x>0

¥

. . 3 5
1s continuous atx =5 fork = —.

2
Reason (R) : For a function f to be continuous at x = a,
Ay = M ) = ).
Ans | (D) Assertion (A) is false. but Reason (R) is true.
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
Q2l. | (a) Differentiate 2°°5°* w.r.t cos? x.

OR
(b) Iftan~! (x2 + y?) = a2, then find dy

dx
Ans(a)

Letu= 2" *= gu =2"*(=2cos xsin x)log 2
X

dv )
Letv=cos* Xx=>—=— 2c0s XSin X

dx
[duj
NOWdu dx

— 2cos2 X loa 2
.
dx

Yo

Yo

OR
Ans(b)

tan‘l(x2 + y2)=a2:>x2 +y*=tana’

Differentiatebothsideswrt X,

2x+2y9x=0
dx
dy X
:>dx_ y

Yo

Yo
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Q22.

Evaluate : tan™! [2 sin [2 cos ! gﬂ

Ans

tan™ [Zsin(Zcos1 gﬂ

=tan™ 23in(2 X E) =tan™ [Zsin E]
] 6 3

=tan™ 2x£ —tant/3==
i 2 3

Q23.

N A A A
The diagonals of a parallelogram are given by a = 21 — j + k and
— A A A

b =1 +3j — k. Find the area of the parallelogram.

Ans

] K
ixb=2 -1 1|=—2i+3]j+7k
1 3 -1

Areaof parallelogram =%‘§x 6‘

J62

_L oy 3272202
—(-2) + 3472

Q24.

5

3 5
Find the intervals in which function f(x) = 5x2 — 3x2 is (i) increasing (ii)
decreasing.

Ans

f(x) =5 352 /()= (1- %)
Forincreasing/decreasing,put f'(x)=0

= x=0,1

(i)Whenxe[0,1], f'(x)20.So, f isincreasingwhen xe[0,1]
(Theintervals(0,1),[0,1)or(0,1]canalsobeconsidered.)
(ii)When xe[1,»), f'(x)<0.So, f isdecreasingwhen xe[1,)

(Theinterval(l,oo)can alsobeconsidered.)

Y2

Yo
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Q25.

(a) Two friends while flying kites from different locations, find the

strings of their kites crossing each other. The strings can be
A A A A A

— — A
represented by vectors a = 31 + j + 2k and b =21 — 25 + 4k.
Determine the angle formed between the kite strings. Assume there
1s no slack in the strings.

OR
(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, —1, 0)

respectively.
Ans(a) | Let the required angle between the kite strings be 8.
Then,cos@= *'ki
b
(37+J+2k)(2l-2]+4k) 1o 3
=>C0Sf== = = 1%
Jo9+1+44+4+16 /336 21
:>9—cos‘1[ij orcos‘l(ij 7
J336 J21 2
OR
Ans(b) | BA=—6i +2] + 3K 1

Requiredunit vector of magnitude21

21 —61 +2j+ 3k
J36+4+9

=3(—6i‘+2j+312) or—18i +6] + 9k

Yo

Yo

SECTIONC

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

Q26.

The side of an equilateral triangle is increasing at the rate of 3 cm/s. At
what rate its area increasing when the side of the triangle is 15 cm ?

Ans

Let'a’bethesideof thetriangle,soz—?=3cm/s

J3

Nowareaof anequilateral triangle, A=Ta2

dA \/§a da
=>—=—Xx—
dt 2 dt
d—A} =\/§X15x3=45\/§cm2/s
dt a=15cm 2 2

Yo

1%
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Q27.

Solve the following linear programming problem graphically :
Maximise Z = x + 2y

Subject to the constraints :

x—y=20
x— 2y =22
x>20,vy20
Ans Y-axis
For
correct
graph
and
shading
1%
X-axis
v
Corner Point Valueof Z=X+2 y -
or
correct
O(0,0) 0 table
A(2.2) 6 !
Since feasible region is unbounded. Plot x + 2y > 6 which has common region
with feasible region, thus Z has no maximum value. &
. X +sinx
A 1@ Find: [T20F da
1+cosx
OR

dx

(b) Evaluate :
cos’x /2 sin 2x
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Ans(a) J- X +sin X
1+ cosx

dx

. X X
X + 2SIN—C0S—
= 224y
20052 >

2

=Ix 1sec25 dx+jtan§dx
2 2 2

=xtan§—jtan§dx+_|'tan§dx
2 2 2

=xtan5+C
2

Yo

Yo

OR

Ans(b) | = dx

'! cos® X+/2sin2x

1 rl4 dX

2 ;[ cos’ x+/tan x

=1”’4(1+ tan? x)sec2 X i

29 Jtan x

Puttan x=t=sec® xdx=dt

1jl+t2

==

29t
1e( 1 )
=—|| —=+t7 |dt
)

dt

Yo

Yo

Yo

Yo

MS XII Mathematics 041 65/1/1 2024-25

Page 12




Q29. | () Verify that lines given by ? =1 - ?u)il\ + (A — 2)? + (3 — 2%)1; and
> A A A
r =+ 11+ 2u—-1)) — (2n + 1)k are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper
—> A A
and the leg slip fielder are in a line given by B = 21 + 8j ,
> A A —> A A
W =61 +12j and F =121 + 18; respectively. Calculate the ratio
in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.
Ans(a) | Rewriting the lines, we get
F=(f—2j+3l2)+/1(—f+ ]—212) and Fz(f— i—ﬁ)+y(f+2j—2l€) 72
Letd =i —2j+3K,a,=1—)—K,b=—i+]j—2k,b,=1 +2] -2k
Note that the dr'sof given lines are not proportional so, they are not parallel lines.
The lines will be skew if they do not intersect each other also.
i ]k
Hered, —-&,=] -4k, b, xb,=|-1 1 —2/=21 —4] -3k Vot
1 2 =2
Consider (4, —51).(61 x 52)
=(7-4Kk).(27 - 4] - 3k)=8=0
Hence lines will not intersect. So the lines are skew. s
_ (a,-4,) (b, xb,)
Shortest Distance= ——
6, xb,|
B 8 _ 8 .
VJA+16+9 /29
OR
Ans(b) | Letthe wicket keeper divides the line segment in ratiok : 1
o kF +1.B 1
~W= K+1 B(2,8,0) W(6,12,0) F(12,18,0)
:>6i\+12]\= 12k + 2 i\+ 18k +8 )~ 1
kK+1 k+1
:>k=z
3
Hence, the required ratio is2:3 1
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Q30. | (a) The probability distribution for the number of students being absent
in a class on a Saturday is as follows :
X 0 2 4 5
PX) | p | 2p | 3p | p
Where X is the number of students absent.
(1) Calculate p. 1
(11) Calculate the mean of the number of absent students on
Saturday. 2
OR
(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction 1s 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.
Ans(@) | (i)Since Y P(X)=1=>p+2p+3p+p=1 Y
1 1
— Z
= pD=—
P 7
(ii)Mean=>_ X.P(X)=0(p)+2(2p)+4(3p)+5(p) 1
1
=21p=21(_)=3 1
7
OR
Ans(b) | LetE, :Theapplicantisamale
E, :Theapplicantisafemale &
A :The candidate chosen will have distinction in the written test.
1 2
P(E1)=§,P(E2)=§,P(A|E1)=O.4,P(A|E2)=O.35 1
~.P(A)=P(E,)P(A|E,)+P(E,)P(AIE,)
1 2
=—x0.44+—-x0.35 1
3 3
11
S — 1
30 &
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Q31. | Sketch the graph of y = | x + 3 | and find the area of the region enclosed

by the curve, x-axis, between x = —6 and x = 0, using integration.

Ans

Required Area
0
=I y dx
-6
0
=2](x +3)dx
-3

=2[(x +3)° }0
2 -3

=9

For

correct
graph:
1 mark

Yo

Yo

Yo

Yo

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

2

Q32. _
(a) If vi—x? + 1}1—y = a(x — y), then prove that d_y= 1 yz )

dx 1—x

OR

d2y

dx?

(b) Ifx=a [cos 0 + log tan %] and y = sin 0, then find —= at 6 =

T
1 .

Ans(@) | Letx=sinA,y=sinB = A=sin™ x, B=sin™y
1= X 41—y =a(x-y)

= c0S A+CO0S B=a(sin A—sin B)

A+ B A-B A+B)Y. (A-B
= 2C0S cos = 2acos sin
2 2 2 2

:cot(%}a = A—B=2cot™a

=sin™ x—sin y=2cot ™ a
differentiatebothsideswrt x,

1 1 Ay,
J1- %2 \/1—y2dX
_ y2
o[y
dx V1-x

Yo

1%

OR
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Ans(b)

X = a(cosa+ logtan g)

dx )
:@=a —-sSin@+ 9
tanE

. 1 1-sin’ @
=al —sin@ +— =a -
sin@ sin@

d—X=acot0c030
dée

xseczgx1
2 2

Also, y=sin@ :>d—y=cosa
dé

.dy tané

Tdx a

Differetiatingwrt X,

d’y_sec’6 do

dx*  a  dx

_sec’ftané
a2

d? y} _ 22
atg== i

dx? a

Yo

Yo

Yo

Yo

Q33.

Find the absolute maximum and absolute minimum of

function f(x) = 2x3 — 1542 + 36x + 1 on [1, 5].

Ans

f(x)=2x°—15x*+36x +1

= f’(x)=6(x2 —5X+ 6) =6(x-2)(x-3)

f'(x)=0=>x=2,3¢[1,5]

Now f (1)=24, f (2)=29, f (3)=28, f (5)=56

Hence, theabsolute maximum value is 56 and the absolute minimum value is 24.

Q34.

(a) Find the image A' of the point A(1, 6, 3) in the line %: y;l _ Z;2 '

Also, find the equation of the line joining A and A'.

OR
(b) Find a point P on the line X+ _Y ;: 5 _Z _96 such that 1ts distance
from point Q(2, 4, —1) 1s 7 units. Also, find the equation of line joining

P and Q.
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Ans(a)

Theequationof givenline is? _y-1l_z=2 ; 2.2 A

Any arbitrary point on the line isM (4,24 +1,31 +2) & 1
dr'sof AMare<A-1,24-5,34-1> )
Here1(A—1)+2(24-5)+3(34-1)=0 | 1
=>A1=1 e Yo
- M (1, 3, 5) isthefoot perpendicular of the point A to the given line.

Let image of point A in the line be A'(a, B, 7)

Since M is the mid-point of AA’,so M (1205 , GJ;'B , 3;7)= M (1,3,5) Y
= A'(1,0,7)is the image of A. 1
Also, Equation of pnigX=1_y=6_z-3 1

0 -3 2
OR
Ans(b -
(b) The given line is X+S _ y13 =z 96=/1 and Q(2,4,-1)

Any random point on the line will be given by P(4-5,41-3,-91+6) 1
Since PQ =7=,(1—7) +(42=7) +(-94+7)’ =7 1
=98(4*-24+1)=0=>4=1 1
Hence, the required point is P (—4,1,-3) 1
The equation of line PQis x+4_y-1_z+43  x=2_y-4_z+1 1

3 2 6 3 2

Q35.

A school wants to allocate students into three clubs : Sports, Music and

Drama, under following conditions :

. The number of students in Sports club should be equal to the sum of

the number of students in Music and Drama club.

. The number of students in Music club should be 20 more than half

the number of students in Sports club.

. The total number of students to be allocated in all three clubs are

180.

Find the number of students allocated to different clubs, using matrix

method.
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Ans

Let x, y and z be the no. of students allocated to Sports, Music
and Drama clubs respectively.

Here,x=y+z,y=§+20,x+y+z=180

=>X-y-2=0,Xx-2y=-40,x+y+2z=180
Givenequationscanbewrittenas AX = B

1 -1 -1 0 X
where,A=|1 -2 0 [,B=|-40|,X=]Yy
1 1 1 180 z
|Al=-420= A exists.
-2 0 -2
adjA=|-1 2 -1
3 -2 -1
2 0 2
A-1=i><ade=l 1 =21
AT 4 2

2 0 2|0 90
=l 1 -2 1||-40(=|65
4 -3 2 1180 25
~x=90,y=65,z=25
Number of students allocated in sports, music and drama are
90, 65 and 25 respectively .

1%

Yo

Yo

Yo

SECTION E

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

Q36.

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.
Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be y metres.
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Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the

boundary and parallel to the partition in terms of x and y. 1
(1)) Write the area of the solar panel as a function of x. 1
(i11) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area. 2
OR
(111) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition. 2
Ans | (i)2x+3y=300 !
1

(i) A= xy=§(300—2x)

(iii)(a)A:%(300—2x)=%(300x—2x2)

dA 1

= —=—(300-4x
dx 3( )
. . dA
For critical points, put& =0=>x=75

d?A 4

Also,— =——-<0. So, Aismaximumat x=75
dx 3

Also, maximumareais A= 7—35(300— 150) =3750m?
OR
X 1
(iif)(b) A= 2 (300~ 2x)=§(300x— 2x?)

dA 1

:>&=§(300—4X)

For critical points, putg—i‘ =0=>x=75

dA o . :
Asd—changes its sign from positive to negative as x passes through
X

x =75 from left to right, whichmeans x =75 is the point of maximum.

Also,maximumareais A= 7—;(300 - 150) =3750m?

Note : Full credit to be givenif thestudent takes equation as
2X +2y =300 or 2x +4y =300 or 4x+4y =300 or 4x+ 3y =300
Thesolutions of sub-parts will differ and marks may be given accordingly.

Ya

Yo

Yo

Yo

Yo

Yo

Yo

Ya
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Q37. | A class-room teacher is keen to assess the learning of her students the

relations each defined on the set A ={1, 2, 3} :

R, =12, 3), (3, 2)}

R, =1(1,2), (1, 3), (3, 2)}

Ry ={(1,2), 21,1, D}

R,=1{1, 1), (1, 2), (3, 3), (2, 2);

R; =11, 1), (1, 2), (3, 3), (2, 2), 2, 1), (2, 3), 3, 2)}

relations :

transitive.

nor transitive.

OR

equivalence relation ?

concept of “relations” taught to them. She writes the following five

The students are asked to answer the following questions about the above

(1) Identify the relation which is reflexive, transitive but not symmetric.

(1) Identify the relation which is reflexive and symmetric but not

(i) (a) Identify the relations which are symmetric but neither reflexive

(i) (b) What pairs should be added to the relation R, to make it an

Ans (i)R4

(iii)(a)R,and R,
OR
(iii)(b) Required pairstobeadded to make the relation R, asanequivalencerelation are:

(11).(2,2).(3.3).(2,1),(3,1)and(2,3)

1+1
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Q38.

A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable

rate 1s 5%, 3% and 1% respectively.
Based on the above information, answer the following :

(1) What is the probability that a customer after availing the loan will

default on the loan repayment ? 2

(i1)) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of

interest ? 2
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Ans

E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate

A:the person defaults on the loan

1 2 7
P(El):E’P(Ez)zﬁ'P(Es):E

P(A| El)=%,P(A| E2)=%,P(A| E3)=ﬁ
(i)P(A)=P(E,).P(AIE,)+P(E,).P(A|E,)+P(E;).P(AIE;)
1 5 2 3 7 1

=X — X ——F — X —— 1
10 100 10 100 10 100
_18 9 1
1000 500
B P(E3).P(A|E3)
n)P(E.| A)=
(i)P(Es1A) P(E,).P(AIE,)+P(E,).P(A|E,)+P(E,).P(AIE,)
7 1
LAV
_10 100
18 L
1000
_1 1
18
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT NAME MATHEMATICS (Q.P. CODE -65/1/2)
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.

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 (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') 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 a student 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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MARKING SCHEME
SENIOR SECONDARY EXAMINATION 2024-25
MATHEMATICS (Code-041)

[ Paper Code: 65/1/2]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
QL | If E and F are two independent events such that P(E) = % P(F) = % then
P(E!f) 1s equal to :
1 1
A) — B) —
(A) 5 (B) 5
2 7
o =2 L
(©) 3 (D) 9
Ans. 1
© =
) 3
Q2 > A M M — M Y A
Ifa=1—-—43+ 9k and p =21 — 8j + Lk are two mutually parallel
vectors, then A 1s equal to :
(A) —18 (B) 18
—34 34
C) —— D) —
©) 3 (D) 5
Ans. (B) 18 1
Q3. 1—2si 4
J% dx 1s equal to :
cos“ x
(A) tanx—2secx+ C (B) —tanx+2secx+C
(C) —tanx—2secx+C (D) tanx+2secx+C
Ans. | (A) tanx—2secx+ C 1
— - — —
Qh |Ifa+b+c=0.]al=+37.1Db |=3and | ¢ | =4, then angle
— -
between b and ¢ 1is
s T
A — B —
(A) 5 (B) 1
I Tt
c — D) —
©) 3 (D) >
Ans 18
© = 1
3
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Q5. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?
R
/‘\ .
LE \__ﬂ_
11 11
(A) (B)
- /2 0 /2 — /2 0 w2
_‘1 E _1 -
(C) (D)
Ans
(C) i 1
9
-1 10 1
6.
Q If A is a square matrix of order 3 such that det(A) = 9, then det(9 A1) is
equal to
A) 9 (B) 97
(C) 9° (D) 94
A6 2 1
-1 (B) 9
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Qr: Iff(x) =] x| + | x—1 ], then which of the following 1s correct ?

(A) f(x) 1s both continuous and differentiable, at x =0 and x = 1.
(B) f(x) 1s differentiable but not continuous, at x =0 and x = 1.
(C) f(x) is continuous but not differentiable, at x = 0 and x = 1.

(D) f(x) is neither continuous nor differentiable, at x = 0 and x = 1.

Ans | (C) f(x) is continuous but not differentiable, at x =0 and x = 1. 1

08. | Which of the following is not a homogeneous function of x and y ?

(A) y*—uxy (B) x—3y
(C) sin2 X+ (D) tanx—secy
x X
Ans 1

(D) tanx—secy

Qo. Let A be a matrix of order m x n and B is a matrix such that ATB and BAT
are defined. Then, the order of B is :

(A) mxm (B:] nxn
(C() mxn (D) nxm
Ans | (C) mxn 1

Q10. If the feasible region of a linear programming problem with objective

funetion Z = ax + by, 1s bounded, then which of the following is correct ?
(A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It will have both maximum and minimum values.

(D) It will have neither maximum nor minimum value.

ans | (C) Tt will have both maximum and minimum values. 1
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Q11. 1 0 0
IfA=|0 1 0|, thenAlis
0 0 1
-1 0 0 1 0 0
(A) 0 -1 0 (B) [0 -1 0
00 -1 0o 0 -1
-1 0 0 -1 0 0
C) |0 -1 0 M |0 1 0
0 0 1] 0 0 1
ANS -1 0 0
(D) 0 1 0 1
0 0 1]
. . : . . dy l1+y .
Q12. | The integrating factor of the differential equation T +vy= 18
x X
o
(A)  xe” B —
X
x l
(C) — (D) xe=x
eI
X
Ans e 1
B —
X
Q3. | Let A = [a;] be a square matrix of order 3 such that a; = ? — 2?. Then
which of the following is true ?
(A) a,,>0 (B) alla,; <0
(€) a;3+ag =-6 (D) ag3>ag,
Ans | (D) agy > ay, !
Ql4. | The absolute maximum value of function f(x) = x3 — 3x + 21in [0, 2] is :
(A) 0 (B) 2
€ 4 M) 5
Ans (C) 4 1
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Q15.

x 1
Isz— dx=k -2% + (C, then k 1s equal to

x2
-1
(A) (B) —log 2
log 2
1
C) -1 D) =
Ans —1
(A) 1
log 2
Q16. | If A and B are invertible matrices, then which of the following is not correct ?
(A) A+B1=B1+A" (B) (AB)1=B1A"!
(C) adjA)=]A]A" M [A[|7=]A1
AnS | (A) (A+B)y'=B1+A"! L
Q1l7. | The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then
(A) Zis maximum at (2, 72), minimum at (15, 20)
(B) Z1s maximum at (15, 20) minimum at (40, 15)
(C) Zis maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)
Ans | (C) Zis maximum at (40, 15), minimum at (15, 20) 1
Q18. | The area of the shaded region bounded by the curves y? = x, x = 4 and the
x-axis 1s given by
2 -
1 x=4
5 6
4 2
@A) [xd ®) [y?dy
0 0
4 4
© 2[Vx dx @ [V dx
0 0
Ans 4
(D) I Jx dx 1
0
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Assertion — Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) 1s false.
(D) Assertion (A) is false, but Reason (R) is true.
Q19. | Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z 1s a bijective.
Reason (R) : A function 1s a bijective if 1t 1s both surjective and
injective.
Ans | (D) Assertion (A) is false, but Reason (R) is true. 1
20. 3x—8, x<b
° Assertion (A) : f(x) = e X
2k , x>5
1s continuous at x =5 for k = %
Reason (R) : For a function f to be continuous at x = a,
Ay = 0 ) = f(a).
Ans | (D) Assertion (A) is false, but Reason (R) is true. 1

SECTION B

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

Q21.

(a) Two friends while flying kites from different locations, find the

strings of their kites crossing each other. The strings can be
M M A M M

- - -
represented by vectors a = 31 + j + 2k and b =21 — 2j + 4k.
Determine the angle formed between the kite strings. Assume there
1s no slack in the strings.

OR

(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, —1, 0)
respectively.
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Ans (a)

Let the required angle between the kite strings be 6.

Qy
(=N

Then,cos@= S

Qv

(3T +i+2k)(27-2]+4k) 10 3

= C0S@== = =
J9+1+4/4+4+16 J336 /21

:>0=cos‘1( 12

ﬁj orcos‘l(%j

1%

Yo

OR

Ans(b)

BA=—6i +2]+ 3K
Requiredunit vector of magnitude21

=21>([—6| +2] +3k)

J36+4+9

=3(—6f+2j+3ﬁ)or—18f+6i+9ﬁ

Yo

Yo

Q22.

Find the values of ‘a’ for which f(x) = x? — 2ax + b is an increasing function

for x > 0.

A22.

f'(x)=2x-2a
0<Xx<oo=>-2a<2x-2a<w=-2a< f'(x)<owo
f (x) is increasing iff f'(x) 20

= -2ae [O,oo):> a e(—oo,O] or (—oo,O)

Yo

Yo

Q23.

(a) Differentiate 2°°5°* w.r.t cos?

OR

X.

(b) TIftan~! (x2 + y?) = a2, then find ?
x

Ans(a)

Letu= 2% ::—i =2"*(=2cos xsin x)log 2

dv )
Letv=c0s?> Xx=>—=—2¢0S XSin X

dx
du
du_\ dx

Now —

" (&)
dx

_ 20052 X IOg 2

Yo

Yo
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OR

Ans(b) 2

tan‘l(x2 + y2)=a2:>x2 +y* =tana
Differentiatebothsideswrt x,

@,

dx

dy X

:>_ _——
dx y

2X+2y

Ya

Yo

Q24. . . 31
Evaluate : sin™! (sm ?]

]
o)

Yo

Yo

Q25. 2

—> M A M
b =1 +3; — k. Find the area of the parallelogram.

A A

A
The diagonals of a parallelogram are given by a = 21 — j + k and

A

Ans I“ ]
ixb=2 -1 1|=—2i+3j+7k
1 3 -1

Areaof parallelogram=%‘§x 6‘

LN g V82
—2\/( 2) +3+7%= >

SECTIONC
This section comprises short answer (SA) type questions of 3 marks each.
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Q26. | (a) Verify that lines given by ¥ = (1 — )i + (A —2)j + (3 — 20k and
—3 A A A
r =(u+ 1)1+ 2u—17j —(2u+ 1)k are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper
—> A A
and the leg slip fielder are in a line given by B = 21 + 8,
— A A — A A ) .
W =61 +12j and F =121 + 18] respectively. Calculate the ratio
in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.
Ans(a) | Rewriting the lines, we get
Fz(f— 2] + 3I2)+/1(—f + ]— 212) and Fz(f— i— 12)+,u(f + Zj - 2I2) 72
Letd =i —2j+3K,a,=1—)—K,b=—i+]j—2k,b,=1 +2] -2k
Note that the dr'sof given lines are not proportional so, they are not parallel lines.
The lines will be skew if they do not intersect each other also.
i ]k
Hered, —-&,=] -4k, b, xb,=|-1 1 —2/=21 —4] -3k Vot
1 2 =2
Consider (4, —él).(k*)1 x 52)
=(7-4Kk).(27 - 4] - 3k)=8=0
Hence lines will not intersect. So the lines are skew. 1y
_ a,-4,).(b,xb,)
Shortest Distance= ———
b, x b,
B 8 8 .
NJA+16+9 /29
OR
Ans(b) | Letthe wicket keeper divides the line segment in ratiok : 1
o kF +1.B 1
~W= K+1 B(2,8,0) W(6,12,0) F(12,18,0)
:>6i\+12]\= 12k + 2 i\+ 18k +8 )~ 1
kK+1 k+1
:>k=z
3
Hence, the required ratio is2:3 1
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Q27.

Solve the following linear programming problem graphically :
Maximise Z = 20x + 30y

Subject to the constraints :

x+y<80
2x+ 3y = 100
x=14
y=>14
Ans 120
Yy — aris For
100 correct
|- 14 o
shading
80 1]/2
2z + 3y = 100 .A(M'GG)
60 i
z+y =80
40
B(14.24)s
20 . D(66,14)
c(29,14) ¥ =14
-40 1—20_ - ”,0 20 40 60 80
Corner Point Value of
Z =20x+30y
A(14,66 2260 For
( ! ) correct
1000 table
B(14,24) 1
C(66,14) 1740
D(29,14) 1000
Max(Z) = 2260 &
Q28. | The area of an expanding rectangle is increasing at the rate of 48 cm?/s.
The length of the rectangle is always square of its breadth. At what rate
the length of rectangle increasing at an instant, when breadth =4.5cm ?
Ans Let the length and breadth of the expanding rectangle at any time be ‘x’ and ‘y’

respectively.

3
Then, x=y*, A(Area)= xy = x2
dA 3 —dx
— =X —
dt 2\/_ dt
—ag=3 4.5)° X X84 s
2 dt d 9
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Q29.

(a)

(b)

The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 4 )

P(X) p 2p | 3p p

Where X is the number of students absent.
(1) Calculate p.
(i) Calculate the mean of the number of absent students on

Saturday.

OR

For the wvacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.

Ans (a) | (i)Since Y P(X)=1=>p+2p+3p+p=1 Y
= p=% ez
(ii)Mean=>)_ X.P(X)=0(p)+2(2p)+4(3p)+5(p) 1

=21p=21(%)=3 !
OR

Ans(b) | LetE, :Theapplicantisamale
E, :Theapplicantisafemale 2
A :The candidate chosen will have distinction in the written test.
P(E1)=%,P(E2)=§,P(A| E,)=0.4,P(A|E,)=0.35 1
~P(A)=P(E,)P(A|E,)+P(E,)P(AIE,)

=£x0.4+zx0.35 1
3 3
11
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30. . cos 2x
Q (a) E&nd.:! 3 dx
(sin x + cos x)
OR
P
Ssinx +3cosx
(b) Evaluate : I : dx
sIn X + CO8 X
Ans (a 2 v —sin?
(@) j _cost _d :J‘cc_)sx smxzdx .
(sin x+cos x) (sin x+cos x)
ICOSX smx 1
sin X 4 cos x
= log|sin x+cos x|+ C 1
OR
Ans(b 72 5 sj
(b) [ J- SS!nx+3cosde )
> sin X+CoS X
. T T
55m(—x)+3005[—x) .
72 /2
| = I 2 2 dx = J~ 5005x+3_smx (i) 1%
o sin| T—x |+cos| £ -x o COSX+SINX
2 2
Adding (i) and (ii), we get
/2 z
21 = jsdx:>|_4x] =2z 1%,
Q31. | Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.
A31. correct

Required Area
0
=I y dx
-6
0
=2[(x +3)dx
-3

0
5 (x+3)’
2

-3

graph:
1 mark

Yo

Yo

Yo

Yo
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SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q32. 1 )
pp : vli—x [ 1
(a) Differentiate tan”! ———— w.r.t. cos™! (2xV1— x2 ), x € [
X
OR
.. dy . , x?+1
(b) Find —, if y=xtan*+ ———
dx 2
Ans (a) | Put x=cos@=>6=cos™ x Yy
— 2 1
Let u=tan" Y2=X _tan (ﬂ) =tan'(tan§) =@ =cos ™ x 1%
X cosé@
du 1 1
dx 1-x? i
Let v=cos™ (Zxxll— x? ) =cos™(sin26) =cos™ (cos(% - 20]] = %— 2cos™ x 1%
W2 ,
dx 1-x2 ’
du
.. d—u = —dAX — —1 ]/2
\/ 2
dv Ax
OR
Ans (b) 2
Let y=u+v:>ﬂ=d—u+d—v,where u=x""" v= X +1 1
dx dx dx 2
u=Xx""=logu=tan xlog x, differentiating with respect to ‘x’, we get
ldu_ tanX | sec? x log x 1%
u dx X
:>d_u=u(tanx+sec2xlog x]=xtanx(taﬂ+sec2xlog x) Y
dx X X
VX*+1  dv 2X X
—_ = —= =
2 dX  4x?+1 24/x2+1 1%
dy  anx( tanx ) X
=>——==X ——+sec” xlog X |+ ——— L
dx X 2x2 +1 2
Page 15



Q33. | Find the absolute maximum and absolute minimum of
function f(x) = 2x% — 15x% + 36x + 1 on [1, 5].
A33. | f(x)=2x*-15x"+36x+1
:>f’(x)=6(x2—5x+6)=6(x—2)(x—3) 1
f'(x)=0=>x=2,3¢[1,5] !
Now f (1)=24, f (2)=29, f(3)=28, f (5)=56 2
Hence, theabsolute maximum value is 56 and the absolute minimum value is 24. 1
Q34. A school wants to allocate students into three clubs : Sports, Musiec and
Drama, under following conditions :
o The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.
. The number of students in Music club should be 20 more than half
the number of students in Sports club.
o The total number of students to be allocated in all three clubs are
180.
Find the number of students allocated to different clubs, using matrix
method.
Ans Let x, y and z be the no. of students allocated to Sports, Music

and Drama clubs respectively.
Here,x=y+z, y=§+20,x+ y+z=180

=>X-y-2=0,Xx-2y=-40,x+ y+2z=180
Givenequationscanbewrittenas AX = B

1 -1 -1 0 X
where,A=|1 -2 0 (,B=|-40|,X=]y
1 1 1 180 z
|Al=-420= A exists.
-2 0 =2
adjA=|-1 2 -1
3 -2 -1
2 0 2
A*:ixade:l 1 =21
|A| -3 2 1
X=A"B

2 0 2|0 90
M1 o a)-a0|=|es
4 -3 2 1(/180 25
~x=90,y=65,z=25
Number of students allocated in sports, music and drama are
90, 65 and 25 respectively .

1%

Yo

Yo

Yo
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Q35 | (a) Find the image A’ of the point A(1, 6, 3) in the line %:%: Z;‘z
Also, find the equation of the line joining A and A'.
OR
(b) Find a point P on the line >—2 = Y;FB _Z _96 such that its distance
from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining
P and Q.
A - - oA(l,6,°
ns(@) Theequation of givenlineis%=y71=z—32=/1 AL
Any arbitrary point on the line isM (4,24 +1,31 +2) & 1
dr'sof AMare<A-1,24-534—-1> ) )
Here1(4-1)+2(24-5)+3(34-1)=0 l 1
:}l:l (v, 3.7 1/2
- M (1, 3, 5) isthefoot perpendicular of the point A to the given line.
Let image of point A in the line be A'(a, 8, 7)
Since M is the mid-point of AA’,so M (120! , 6;'3 , 3;7)= M(1,3,5) Ys
= A'(1,0,7)is the image of A. 1
Also, Equation of AnisX=1_Y=6_2-3 1
0 -3 2
OR
Ans(b -
(b) The given line is XIS = yZS =L 96=l and Q(2,4,-1)
Any random point on the line will be given by P(4-5,41—3,-91+6) 1
SincePQ =7=>\(A-7)" +(44—7) +(-94+7)" =7 1
=98(A*-24+1)=0=>4=1 1
Hence, the required point is P (—4,1,-3) 1
The equation of line PQis x+4_y-1_z43  x=2_y-4_z+1 1

3 2 6 3 2
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SECTION E

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

Q36.
A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. FFrom the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate 1s 5%, 3% and 1% respectively.
Based on the above information, answer the following :
(1) What is the probability that a customer after availing the loan will
default on the loan repayment ? 2
(11) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of
interest ? 2
Ans E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate
A:the person defaults on the loan
7
p(A|E) o P(AIE) =1 P(AIE) =15
(i )P(A)zP(El).P(Al El)+P(E2).P(A| E,)+P(E;).P(A|E,)
1 5 2 3 7 1 1
=X —F—X——F —X——
10 100 10 100 10 100
18 9
= or— 1
1000 500
y P(E,).P(AIE,)
(ii)P(Es1A)=
P(E,).P(A|E,)+P(E,).P(AIE,)+P(E,;).P(AIlE,)
7 1
VLI
_10 100
- 18 1
1000
7 1
18
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Q37.

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.

Let the length of the side perpendicular to the partition be x metres and

with parallel to the partition be y metres.

Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the

boundary and parallel to the partition in terms of x and y.

(11) Write the area of the solar panel as a function of x.

(111) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area.

OR

(i11)) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the narallel partition.

Ans | (i)2x+3y=300
(i) A= xy=§(300—2x)

(iii)(a) A= %(300—2x)=%(300x—2x2)

dA 1

= —=—(300-4x
dx 3( )
. . dA
For critical points, put& =0=>x=75

d’A 4

Also,— =——-<0. So, Aismaximumat x=75
dx 3

Also, maximumareais A= 7—35(300— 150) =3750m?
OR
X 1
(iif)(b) A= 2 (300~ 2x)=§(300x— 2x?)

dA 1

:>&=§(300—4X)

For critical points, putg—ﬁ =0=>x=75

dA o - :
Asd—changes its sign from positive to negative as x passes through
X
x =75 from left to right,whichmeans x =75 is the point of maximum.

Also,maximumareais A= 7—;(300 - 150) =3750m?

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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Note : Full credit to be givenif thestudent takes equation as
2X +2y =300 or 2x +4y =300 or 4x+4y =300 or 4x+ 3y =300
Thesolutions of sub-parts will differ and marks may be given accordingly.

Q38. | A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A ={1, 2, 3} :

R, ={(2, 3), (3, 2)}

R, =1(1, 2), (1, 3), (3, )}

R, =11, 2), (2, 1), 1, )}

R, =11, 1), (1, 2), (3, 3), (2, 2);

R;=1{(1, 1), (1, 2), (3, 3), (2, 2), (2, 1), (2, 3), (3, 2)}

The students are asked to answer the following questions about the above
relations :

(1) Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which 1s reflexive and symmetric but not
transitive.

(i11) (a) Identify the relations which are symmetric but neither reflexive

nor transitive.

OR
(i11) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?

Ans | (i)R,
(i) R, 1
(iii)(a)R,and R, 1+1

OR
(iii)(b) Required pairs tobe added tomake the relation R, asan equivalence relation are:

(11).(2,2).(3,3).(2,1),(3.1)and(2,3) 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT NAME MATHEMATICS (Q.P. CODE -65/1/3)
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 (\) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (') 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 a student 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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MARKING SCHEME
SENIOR SECONDARY EXAMINATION 2024-25
MATHEMATICS (Code-041)

[ Paper Code: 65/1/3]

Q. No.

EXPECTED ANSWER / VALUE POINTS Marks

SECTION - A

Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.

QL

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?

(A) It will only have a maximum value.
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values.

(D) It will have neither maximum nor minimum value.

AnSs.

(C) It will have both maximum and minimum values. 1

Q2.

M M M A
The unit vector perpendicular to the vectors i —jand 1 + jis

Z
e
=
|
=
_|_
-]

AnSs.

Q3.

1 5 1 X

Ifj C  dx= o, then Ie—z
1+x D(1+:vc:)

dx 1s equal to

e e
A a—1+= B) a+1-2
(A) a 5 (B) o 5

e e
0 a—1-— D) at+1+—
C) « > D) « 5

AnSs.

B) a+l—=

2
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Q4. ox 1
Ifj—2 dx=k -2% + C, then k is equal to
x
-1
(A) (B) —log 2
log 2
1
C) -1 D)y =
(©) (D) )
Ans (A) —1 1
log 2
Q5. ~1 0 0
IfA=|0 1 O0},thenAlis
0 0 1
-1 0 0 1 0 0
(A) 0O -1 0 B) (0 -1 0
U 0o 0 -1
-1 0 0 —1 0 0
© |0 -1 0 M |0 1 0
0 0 1 0 0 1
Ans -1 0 0O
M |0 1 0 1
0O 0 1
o 3 9 4
3 A YTV then (x—y)=?
3x x+3 x+6 y
(A) -7 B) -3
(C) 3 (D) 7
as. | B) =3 1
Q7. Let M and N be two events such that P(M) = 0.6, P(N) = 0.2 and
P(M A N) = 0.5, then POM'/N") is
7 2
A — B) =
(A) 5 (B) s
1 2
C) -— D) =
(®) 5 (D) 3
Ans (A) Z 1
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Qs. Which of the following is not a homogeneous function of x and y ?

(A) y?—xy (B) x—3y
(C) sin? AR (D) tanx—secy
x X
A
" (D) tanx—secy 1
RN
Q. |Ifa+b+c=0,|al|=v37.| b |=3and | ¢ | =4, then angle
between E and T 18
T T
A) — B) -
(A) S (B) 7
: T T
C) — D) —
(®) 3 (D) 5
- X
Ans | (C) = 1
3

Q10. Iff(x) =] x| + | x—1 |, then which of the following is correct ?
(A) f(x) 1s both continuous and differentiable, at x = 0 and x = 1.
(B) f(x) 1s differentiable but not continuous, at x = 0 and x = 1.
(C) {(x) 1s continuous but not differentiable, at x = 0 and x = 1.

(D) f(x) is neither continuous nor differentiable, at x =0 and x = 1.

Ans | (€) f(x) is continuous but not differentiable, at x = 0 and x = 1. 1

Qll. | A system of linear equations is represented as AX = B, where A is
coefficient matrix, X 1s variable matrix and B 1s the constant matrix. Then
the system of equations is

(A) Consistent, if | A | # 0, solution is given by X = BAL.

(B) Inconsistentif | A| =0and(adjA) B=0

(C) Inconsistentif | A | #0

(D) May or may not be consistent if | A | =0 and (adj A) B=0

Ans | (D) May or may not be consistentif | A | =0and (adjA) B=0 1

Q12. The absolute maximum value of function f(x) = x* — 3x + 21in [0, 2] is :

(A O (B) 2
(C) 4 (D) 5
Ans ©) 4 1
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Q13.

2717 9
The order and degree of differential function {1 + [d_yj ] :H are

(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 1 (D) order 2, degree 2

Ans

(C) order 2, degree 1 1

Q14.

The graph of a trigonometric function is as shown. Which of the following
will represent graph of its invers%‘?

(A) (B)
— w2 i 72 “ w2 0 /2

(C)

Ans

(€)

=1

Q15.

The corner points of the feasible region in graphical representation of a

L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then

(A) Zis maximum at (2, 72), minimum at (15, 20)
(B) Zis maximum at (15, 20) minimum at (40, 15)
(C) Zi1s maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)

Ans

(C) Zis maximum at (40, 15), minimum at (15, 20) 1
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Q16. 1 -2 -1 —2
LetA=|0 4 —1|,B=|-5]|, C=1[9 8 7], which of the following is

-3 2 1 —7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA
Ans | (A) Only AB 1
Q17. | If A and B are invertible matrices, then which of the following is not correct ?
(A) A+B1=B1+A1 (B) (AB)l=B1A-1
(C©) adj(A)=|A]|A? M |A[1=]AT]|
Ans | (A) (A+Byl=B1l+Al 1
Q18. | The area of the shaded region bounded by the curves y2 = x, x = 4 and the
x-axis 1s given by
2 -
1 x=4
5 6
4 2
(A) I x dx (B) j}"z dy
0 0
4 4
©) 2]3/5 dx (D) jJE dx
4] 0
Ans 4
D) [Vx dx 1
0

Assertion — Reason Based Questions
Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s 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.
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19. 2 _8 p
N Assertion (A) : f(x) = {33‘3 5, X<9
2k , x>5

1s continuous at x =5 for k = —.

Reason (R) : For a function f to be continuous at x = a,

xlgna_ f(x) = xli_;.ma+ f(x) = f(a).

Ans | (D) Assertion (A) is false, but Reason (R) is true. 1

Q20. | Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.

Reason (R) : A function 1s a biective if 1t 1s both surjective and
injective.
Ans | (D) Assertion (A) is false, but Reason (R) is true. 1
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
—5 ey A A
Q2L | The diagonals of a parallelogram are given by a = 21 — j + k and

— M A M

b =1 +3j — k. Find the area of the parallelogram.

Ans f ] >
ixb=2 -1 1|=—2i+3j+7k .
1 3 -1

Areaof parallelogram =%‘§x 5‘
_L oy 2_@ 1
—2\/( 2) +3+7%= >

Q22. | Find the values of ‘a’ for which f(x) = J3 sin x — cos x — 2ax + b is

decreasing on[R.

A22. | «f>js a decreasing function iff f'(x) <0 = +/3cosx+sinx—2a<0 1

:>sin(x+§JSa Y

Weknowthatforall xeR ,—1$in(x+%)$1

=ae[1,0) or(1,) 1,
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Q23.

(a)

(b)

Two friends while flying kites from different locations, find the

strings of their kites crossing each other. The strings can be
M M A A A

> - A
represented by vectors a = 31 + j + 2k and b =21 — 2 + 4k.
Determine the angle formed between the kite strings. Assume there
1s no slack in the strings.

OR

Find a vector of magnitude 21 units in the direction opposite to that
—>
of AB where A and B are the points A(2, 1, 3) and B(8, —1, 0)

respectively.

Ans(a)

Let the required angle between the kite strings be 6.

Then,cos@=

= C0Sf==

= 0=cos™ (ij orcos™ (ij
J336 J21

V
(=N

b

QD

a
(3T+J+2k)(2l-2]+4k) 1o 3
Jorl+4a+4+16 /336 421

1%

Yo

OR

Ans(b)

BA=—6i +2]+ 3K
Requiredunit vector of magnitude21

=21><(—6| +2] +3k)

=3(—6f+2j+3§)or—18f+6i+9ﬁ

J36+4+9

Ya

Yo

Q24.

Solve for x,

2 tan~! x + sin! ( 2362] =4~/§
1+x

Ans

2tan™ x+sin‘1(

=tan?x = \/5;5(—3 E)

SX =tan(\/§)which has no solution.

2X
1+X

]= 443 = 2tan™ x+ 2tan x =443

2

2'2
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Q25. | (a) Differentiate 2°95°* w.r.t cos? x.

OR

(b) Iftan~! (x2 + y?) = a2, then find j_V
x

Ans(a 2
(@) d_u=2cos *(~2cos xsin x)log 2

Letu= 2" *=
dx

dv )
Letv=cos* x:>d—=— 2C0S XSin X

X
d7u
du \dx

Now —=

" (&)
dx

=2cos2 X IOg 2

Yo

Y2

OR

Ans(b) tan‘l(x2 + y2)=a2:> x? + y? =tana’

Differentiatebothsideswrt X,

2x+2y9x=0

dx
_dy__x
dx vy

Yo

Y2

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

Q26. | Solve the following linear programming problem graphically :
Maximize Z = 8x + 9y
Subject to the constraints :

2x+ 3y <6

3x—2y <6

y<1

xz20,y=20
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Ans

I 3

Yy — aris

1.5

For
correct

R "
shading
os| 1k
i 1 -05 0 . D..ﬁ . 1l j..ﬁ ] 2" 2.5 3 35 4 ™
0(0,0) D(2,0)
-0.5
-1
v
Corner Point | Value of Z=8x+9y
A(0,1) 9
B(g l) 21 For
2’ correct
table
NE 2 1
13'13 13
D(2,0) 16
0(0,0) 0
Ya
Max(Z) = 294
13
27. . 2x —1
Q (a) Find: j u
(x—1)(x+2)(x—3)
OR
5]
(b) Evaluate: [ (Jx—11+]x=2]+]|x—5])da
0
A o Bl g Lpdog dpl g dp g 1
(x=1)(x+2)(x-3) 6 x-1 39 x+2 29 x-3 1%2
(Using Partial Fraction)
1 1 1
=—glog|x—1|—glog|x+2|+Elog|x—3|+C 1Y%
OR
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Ans(b)

| = (|x—1|+|x—2|+|x—5|)dx

© Sy (51

|:H(x_l)dx+j(x_1)dx}+H(x_z)dx{(x_z)dXH_i(x_s)dx}

Required Area
0
=I y dx
-6
0
=2[(x +3)dx
-3

0
_, (x+3)’
2

-3

=9

1%
1 5 2 5 5
(=1 |, =0 | (=2) |, (x=2) | _(x=5)°
= — + —_ + — 1
2 2 2 2 2
0 1 0 2 0
17 13 25 55
=—+—+—=— L
2 2 2 2 72
Q28. | A spherical medicine ball when dropped in water dissolves in such a way
that the rate of decrease of volume at any instant is proportional to its
surface area. Calculate the rate of decrease of its radius.
Ans Let ‘V’ and ‘S’ be the volume and surface area of the spherical medicine ball with
radius ‘r’.
N ks, k>0 1
dt
Vel s N amr X ks = aarr E L+
3 dt dt dt
:>—k(4ﬂ'r2)=4ﬂl’2£:>£=—k
dt dt 1y
~.Radius decreases at a constant rate.
Q29. | Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.
For
Ans

correct
graph:
1 mark

Yo

Yo

Yo

Yo
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30 : : . > A ~ 4
Q30. (a) Verify that lines givenby r =(1 —A)1 + (A —-2)7 + (3 — 20k and
— I A M
r =(u+ 11+ @2u—-—1)j —(2u + 1)k are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper
—> A A
and the leg slip fielder are in a line given by B = 21 + 8,
—> A A — A A .
W =61 +12j and F =121 + 18 respectively. Calculate the ratio
in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.
Ans (a) | Rewriting the lines, we get
Fz(f— 2] + 3I2)+/1(—f + ]— 212) and Fz(f— i— 12)+,u(f + Zj - 2I2) 72
Letd =i —2j+3K,a,=1-]—K,b=—1+]—2k,b,=1 +2] -2k
Note that the dr'sof given lines are not proportional so, they are not parallel lines.
The lines will be skew if they do not intersect each other also.
i ]k
Hered, —-&,=] -4k, b, xb,=|-1 1 —2/=21 —4] -3k Vot
1 2 =2
Consider (4, —él).(k*)1 x 52)
=(7-4Kk).(27 - 4] - 3k)=8=0
Hence lines will not intersect. So the lines are skew. 1y
_ a,-4,).(b,xb,)
Shortest Distance= ———
b, x b,
B 8 8 1
NJA+16+9 /29
OR
Ans(b) | Letthe wicket keeper divides the line segment in ratiok : 1
o kF +1.B 1
~W= K+1 B(2,8,0) W(6,12,0) F(12,18,0)
n a 12k + 2 \» 18k +8 )~
=61 +12)= I+ 1
: (k+1] (k+1)J
:>k=z
3
Hence, the required ratio is2:3 1
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Q31. | (a) The probability distribution for the number of students being absent
in a class on a Saturday 1s as follows :
X 0 2 4 5
PX) | p | 2p | 3p | p
Where X is the number of students absent.
(1) Calculate p. 1
(11) Calculate the mean of the number of absent students on
Saturday. 2
OR
(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test 1s 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.
Ans(a) | (i)Sinced P(X)=1=p+2p+3p+p=1 Y
1 .
=>p== /2
P 7
(ii)Mean=>"X.P(X)=0(p)+2(2p)+4(3p)+5(p) 1
1
=21p=21(—)=3 1
7
OR
Ans(b) | LetE, :Theapplicantisamale
E, :Theapplicantisafemale 7
A :The candidate chosen will have distinction in the written test.
1 2
p(El)=§,p(E2)=§,P(A|El)=o.4,P(A|E2)=0.35 1
~P(A)=P(E,)P(A|E,)+P(E,)P(AIE,)
1 2
=—x0.4+—-x%0.35
3 3 1
_u
30 Yo
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SECTION D
This section comprises long answer (LA) type questions of 5 marks each.

Q32.

A school wants to allocate students into three clubs : Sports, Music and

Drama, under following conditions :

o The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.

. The number of students in Music club should be 20 more than half
the number of students in Sports club.

. The total number of students to be allocated in all three clubs are

180.

Find the number of students allocated to different clubs, using matrix

method.

Ans

Let x, y and z be the no. of students allocated to Sports, Music

and Drama clubs respectively.
Here,x=y+z, y=§+20,x+ y+z=180

=>X-y-2=0,Xx-2y=-40,x+y+2z=180
Givenequationscanbewrittenas AX = B
1 -1 -1 0 X
where,A=|1 -2 0 [,B=|-40|,X=]y
1 1 1 180 z
|Al=-4#0= A exists.
-2 0 =2
adjA=|-1 2 -1
3 -2 -1
2 0 2
A=t sada=il1 2 1
1A 4—3 2 1
X=A"B
2 0 2|l O 90
=1 1 -2 1|/ -40|=|65
-3 2 1]|180 25
S x=90,y=65,2=25

Number of students allocated in sports, music and drama are

90, 65 and 25 respectively .

1%

Yo

Yo

Yo
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Q33. .

dx.

Find : _‘-sin_l
a+x

A33. | Put x=atan’#@, dx=2atan@sec’ 6 d@

2
jsin‘1 ,/de = 2a_|‘sin‘l \ /M(tan 6-sec’? 6)d6
a+ X l1+tan® @

= 2a_[9-(tan @sec? H)de
_ (tan 0)2 1 2
= 2a[0—2 2j(tan 6)°do

= a[é?tan2 0—(tan0—0)]+C

= a[tan‘l[ ] \/§+tan‘1[\/§ﬂ+c
or (a+ x)tan—l(\E]—\/&H:

X

a

X

a

Yo

Yo

Q34.

(a) If \/] —x2 + \/] —y2 = a(x —y), then prove that

OR

(b) Ifx=a [cose +log tan gj and vy = sin 0, then find

dy

1—3;2

1—x

5

d%y

i
dac? 4

Ans(@) | Letx=sinA,y=sinB = A=sin™ x, B=sin™"y
1= X 41—y =a(x-y)

= c0S A+CO0S B=a(sin A-sinB)

+B A-B A+B) .
jcos( ): 2acos( > )sm(

)za = A-B=2cot’a

A-B
2

:>2cos(A

)

:>C0t(

=sin~ x—sin y=2cot'a
differentiatebothsideswrt x,
1 1 dy
— 2 -0
J1-x2 \/1— y? dx

Lo

dx

Yo

1%

OR

MS XII Mathematics 041 65/1/3 2024-25

Page 16




Ans(b
(b) x=a(cos€+logtan§)
:>d—x=a —sin@+ xseczgx1 Y
dg tang 2
( . 1 ) (1—sin20]
=al —sin@ +— =a - 1y
sin@ sin@
dx
— =acotécosé 1
d6 %
Also y=sin¢9:>ﬂ=cos€ 1
’ da 2
. dy _tané 1
Tdx a
Differetiatingwrt X,
d’y sec’d d@
= X —
dx? a dx
sec’ ftané 1
a2
d?y 22 .
dXz at0=£_ az
. ) ) . . -1 z-2
Q35. (a) Find the image A' of the point A(1, 6, 3) in the line %zyT: - T

Also, find the equation of the line joining A and A"

OR
(b) Find a point P on the line Xro_ 3:3 = z—9 such that its distance
from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining

P and Q.
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Ans(a - - yA(1, 6,
@) Theequation of givenlineis%:yTl:Z—sZ:/l pALOD
Any arbitrary point on the line isM (4,24 +1,31 +2) & 1
dr'sof AMare< A-1,24-531-1> ) )
Here1(A—1)+2(24-5)+3(34-1)=0 l 1
=>1=1 et "

- M (1, 3, 5) isthefoot perpendicular of the point A to the given line.
Let image of point A in the line be A'(a, B, 7)

Since M is the mid-point of AA’,so M (1205 , 6J;'B , 3;7)= M (1,3,5) Y
= A'(1,0,7)is the image of A. 1
Also, Equation of pnigX=1_y=6_z-3 1
0 -3 2
OR
Ans(b -
(b) The given line is XIS = y13 =L 96=ﬂ and Q(2,4,-1)
Any random point on the line will be given by P(1—5,44—3,-91 +6) 1
Since PQ=7=5(A—7) +(42=7) +(-94+7)" =7 1
=98(4*-24+1)=0=>4=1 1
Hence, the required point is P (—4,1,-3) 1
The equation of line PQis x+4_y-1_z+43  x=2_y-4_z+1 1
3 2 6 3 2
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SECTION E
This section comprises 3 case study-based questions of 4 marks each.

Q36. | A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A =1{1, 2, 3} :
R, =12, 3), 3, 2);
R2 = {(15 2): (15 3)! (35 2)}
R3 = {(1! 2)! (21 1)! (13 1)}
R4 = {(1: 1)> (1: 2): (3: 3): (2: 2)}
R;=1{(1, 1), (1,2),(3,3), (2, 2),(21), (2, 3), (3, 2);
The students are asked to answer the following questions about the above
relations :
(i) Identify the relation which is reflexive, transitive but not symmetric.
(11) Identify the relation which is reflexive and symmetric but not transitive.
(111) (a) Identify the relations which are symmetric but neither reflexive

nor transitive.

OR

(111) (b) What pairs should be added to the relation R, to make it an
equivalence relation ?

Ans | (i)R, 1
(i) R,
(iii)(a)R,and R, 1+1
OR

(iii)(b) Required pairs tobe added tomake therelation R, asan equivalence relationare:

(11).(2,2).(3,3).(2,1).(3.1)and(2,3) 2

Q37.
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A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate is 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(1) What 1s the probability that a customer after availing the loan will

default on the loan repayment ? 2
(11) A customer after availing the loan, defaults on loan repayment. What is
the probability that he availed the loan at a variable rate of interest ? 2

Ans E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate
A:the person defaults on the loan

1 2 7
P(E1)=E,P(E2)=E,P(E3)=E

5 3 1
P(A| El)=m,P(A| E2)=E,P(A| E3)=m
(i))P(A)=P(E,).P(A|E,)+P(E,).P(A|E,)+P(E;).P(AlE;)
165 2 3 7 1

=—X—F+—X—+—X—— 1
10 100 10 100 10 100
18 9
= or— 1
1000 500
) P(E;)P(AIE,)
P(E.|A)=
(i)P(E.14) P(E,).P(AIE,)+P(E,).P(A|E,)+P(E,) P(A|E,)
7 1
AV
_ 10" 100
ST 1
1000
1

Q38.

A technical company 1s designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into

two sections.
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Let the length of the side perpendicular to the partition be x metres and

with parallel to the partition be y metres.

Based on this information, answer the following questions :

(1)  Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and y.

(11) Write the area of the solar panel as a function of x.

(111) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum

area. Also, find the maximum area.

OR

(111) (b) Using first derivative test, calculate the maximum area the

company can enclose with the 300 metres of boundary material,

considering the parallel partition.

Ans

(i)2x+3y=300
(i) A= xy=§(300—2x)

(iii)(a) A= %(300—2x)=%(300x—2x2)

dA 1

:>d—x=§(3oo—4x)

For critical points, putg—i‘ =0=>x=75
d’A 4

$0,—5 =——<0. So, Aismaximumat x=75
dx 3

Also,maximumareais A= 7—35(300 —150) =3750m?

Al

OR
(iii)(b) A= 2(300— 2x)=%(300x— 2x?)

dA 1

:>&=§(300—4X)

For critical points, putg—i‘ =0=>x=75

dA o . :
Asd—changes its sign from positive to negative as x passes through
X

x =75 from left to right, whichmeans x =75 is the point of maximum.

Also,maximumareais A= 7—353(300 - 150) =3750m?

Note : Full credit to be givenif thestudenttakes equation as
2X +2y =300 or 2x +4y =300 or 4x+4y =300 or 4x+ 3y =300
Thesolutions of sub-parts will differ and marks may be given accordingly.

Yo

Yo

Yo

Yo

Yo

Yo
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