Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE - 65/5/1)

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 (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 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”.

MS_XI1_Mathematics_041_65/5/1_2024-25 1



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
awarded.

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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Marks

Q.No. EXPECTED ANSWER / VALUE POINTS
SECTION-A
This section comprises multiple choice questions (MCQs) of 1 mark each.
L 5 0 0
IfA=|0 5 0|, then A3is:
0 0 5
5 0 0 [1256 0 0O
(A) 30 5 0 (B) 0 125 0
0 05 |0 0 125
15 0 0 53 0 0
(C) 0 15 0 (D) 0 5 0
0 0 15 i 0 0 5
125 0 0
Ans (B) 0 125 0 1
0 0 125
2. _ _
If PFAUB)=09 and PIAN B)=0-4, then P(A)+ P(B)is:
(A) 0-3 (B) 1
(C) 1-3 (D) 07
Ans | (D) 0.7 1
3. ‘
1 2 3 =
IfA = { 43 :J and B=| -1 2|, then the correct statement is :
0 5
(A) Only AB is defined.
(B) Only BA is defined.
(C) AB and BA, both are defined.
(D) AB and BA, both are not defined.
Ans | (C) AB and BA, both are defined. 1
4,
If 2x 5 = 6 -5 , then the value of x is :
12 x 4
(A 3 (B) 7
(C) +7 Dy =3
Ans | (C) +7 1
3
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"ain2 ax

If =] 2 ' 70

1\ 3 B x=0

is continuous at x = 0, then the value of a is:
(A 1 (B -1
(C) +1 (D) 0O

Ans | (C) +1

If A= [aij] is a 3 x 3 diagonal matrix such that a;; = 1, agy = 5 and

(A) 0 (B =10
(C) 10 (D) 1
Ans | (B)-10
7- 1
The principal value of cot—1 [— —] is :
P P JE
7 2n
@\ = (B) ——=
) 3 3
L 2n
C - D —
(C) 3 (D) 3
Ans 2
D)5
8. 4+x x-1] . ) ) .
If 9 is a singular matrix, then the value of x is :
(A) 0 (B 1
(c) =2 (D) -4
Ans | (C)-2
9. : : g
If fix) = {[x], x € R} is the greatest integer function, then the correct
statement is :
(A) f1s continuous but not differentiable at x = 2.
(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.
Ans

(B) fis neither continuous nor differentiable at x=2.
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10.

The slope of the curve y = —x3 + 3x2 + 8x — 20 is maximum at :

(A (1,-10) (B) (1, 10)
(C) (10,1) (D) (=10, 1)
Ans | (A) (1, -10)
11.
.[.,,‘1 +sinx dx is equal to:
(A) 2[—sin§- + cosi{-] +C (B) E(Sini—msz{-) +C
2 2 ; 2 2
(c) - 2[5&1‘1E + UDSEJ +C (D) E(sin-}E + CUS-}-{-] +C
2 2 2 2
ANS 1 (B) 2 (sin - cos?) + C
12. /2
-[ cosx.eS ¥ dx is equal to :
0
(A) 0 (B) 1-e
(C) e—1 (D) e
Ans | (C)e-1
13. The area of the region enclosed between the curve y = x|x|, x-axis, x = — 2
and x =2 is:
8 16
(A) 3 (B) 3
< o0 (D) 8
Ans 16
(B) 3
14. The integrating factor of the differential equation
ey Jax _,
Jx o Wx |dy
(A) e—lf\l’}: (B) eZ!‘J}:
© e D) e 2
AnS (C) ez&
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15.

The sum of the order and degree of the differential equation

3
2 2
1+(d—y] = d7y is :
dx dx?

A 2 ® 2 © 3 D) 4
Ans | (C)3
16. For a Linear Programming Problem (LPP), the given objective function
Z = 8x + 2y 1s subject to constraints :
%+ 2v =10
Jx+y=15
x5, v=0
3
(0,1 53 B

- 0 (5, 0) (10, 0) ¥
x+2v=10
‘:,:’ dx+y=1H
The correct feasible region is
(A)  ABC iB) AOEC
iC) CED (D) Open unbounded region BCD

Ans | (B) AOEC

17.

—> i i, : -2 —
Let a be a position vector whose tip is the point (2, — 3). If AB=a ,
where coordinates of A are (— 4, 5), then the coordinates of B are :

(A (-2,-2) (B) (2,-2) (C) (-2,2) (D) (2, 2)

Ans | (C)(-2,2)

18. The respective values of | a | and | b |, if given

(2 =B).(3 + B)=512 and |E>|=3|E)|, are :
(A) 48 and 16 (B) 3andl

(C) 24and8 (D) 6and?2

Ans | (C) 24and8
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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) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Min Z = 50x + 70y

subject to constraints

2x +y =8, x+2y=210, x,y=0

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

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

explanation of the Assertion (A).

20.
Assertion (A): Let A={xeR:-1<x<1}L Iff: A > A be defined as

f(x) = x2, then fis not an onto function.

Reason (R) : Ify==1e A, thenx=+ /-1 ¢ A.

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

explanation of the Assertion (A).
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SECTION-B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.
Find the domain of the function f(x) = cos™! (x2 — 4).

Ans | Domain of cos™x is [—-1,1]

> —-1<x(-4<1> 3<x*2<35

= x € [-V5,-V3] U [V3, V5]

Y2

Y2

22. _
Surface area of a balloon (spherical), when air is blown into it, increases

at a rate of 5 mm?%/s. When the radius of the balloon is 8 mm, find the

rate at which the volume of the balloon is increasing.

Ans | dS _ 2 (d_v) =2
m 5 mm*“/s, pry M

ds dr dr 5
S=4nr2 = —=8nr.— =2 —=—
dt dt dt 8nr

4 av dr av 5
V=—nr3 = —=4nr?.— = —=2r
3 dt dt dt 2

= (ccll—‘t’)rzs =20 mm3/s

Ya

Ya

23. )
with respect to x.

(a) Differentiate FRE
Jeosx

OR
d2
(b) If y=5cosx—3sinx, prove that d—z +y=0.
X

AN @) Let y =7

. —sinx
COSX.COSX—SlnX.( )
dy 2+/cosx

dx CcOSX

dy  2cos®x+sin®x 1+cos?x
- = or
dx 2(cosx)3/2 2(cosx)3/2

OR

(b) y = 5cosx — 3sinx, then % = —5.sinx — 3. cosx

d? .
= d—XZ = —5.cosx + 3.sinx = -y

dzy

1%

Yo

Yo

Yo
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24,

(a)  Find a vector of magnitude 5 which is perpendicular to both the
A A A A A A
vectors 31 —2j + kand4i +3j —2k.

OR

be three vectors such that ?B) — E)_E) and
,a # 0. Show that bP="C.

—

,b an
-
a

(b) Let

d<
— —)
a C

ol o],

X X

Ans

axb=

LetZ=3i—2j+k b=4i+3j-2k
i j§ k

-2 1
4 3 -2
|a x b| = V12 + 10% + 172 = /390

Unit vector n = éi—gl = \/%( i+ 10j+17k)

-

= i+ 10§+ 17k

. 5 a A )
-~ Required vector = 50 1+ 10§+ 17k)
OR
(b) db=d.¢=>d(b—-27) =0

= either b =¢ord L (b—¢),sinced =0

!

—

Also,dxb=dx ¢ 2dx (b—¢)=0
= either b =¢ord Il (b—¢),sinced # 0
Since vectors @ and (b — ¢) cannot be || and L simultaneously

—

Hence b =

Ya

Ya

Ya

Ya

Yo

Yo

25.

A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.

Ans

A
(4=i$'2) (6,2,-3)

¢ U
(Ve
0

Let P and Q trisect the wire AB.
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SECTION-C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. Find the value of ‘a’ for which f(x) = /3 sin x — cos x — 2ax + 6 is decreasing
in R.
Ans | Since f(x) is a decreasing function = f'(x) <0
=+/3.cosx+sinx—2a <0 1
= 2(\;—§.cosx+%sinx) —2a<0
= COS (X — 3) <a 1
Since,—lScos(x—g)Sl = a=>1ie ae€[l,0)or(1,x) 1
27. (a) Find :
2x
dx
J-(xz +3)(x2 —5)
OR
(b) Evaluate :
4
J-([ x—2 ] +| x—4 |) dx
1
2
Ans (a) Let] = fmdx
Putx? =t> 2x.dx = dt 1
= 1= f(t+3)(t—5)
1 1
= (_ 8 (t+3) + 8(t—5)) dt !
=%[log|t—5|—log|t+3|]+c 1
1
_Elo | 2+3|+c 1
OR
4
(b) J;(x—2|+|x—4] dx
= [l@2-xdx+ [ (x—2)dx — [ (x — 4) dx 1%
(2-x)* (x-2)* (x-4)*
- [ [ - e, 1

= E+2+E:7

Yo
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28.

Find the particular solution of the differential equation

[x sinz(zJ—y} dx +xdy =0

X

given that y = %, when x = 1.

Ans [x.sinzi—y].dx+x. dy =10
Y _Y_ gin2?
dx  x sin X
— dy _ v
Puty—vx=>dx_xdx+v 1
» x4 v =v— sin?v
dx
_ 2 — (X
= —[cosec’vdv= [ 1
= cotv =log |x| + ¢
y _
= cotx—log|x|+c 1,
x=1y= E =c=1
= cot§=10g|x|+1 1
29. : . . . ..
In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y
subject to constraints
X+ 2y <120
X +y = 60
x—2y=0
X,y=0
Ans
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1Y for

correct
graph
50 and
i A = (60, 309 correct
» D= (40, 2 feasible
i region
0=(0 10 | | B = (120, 0) £
50 40 30 20 10 10 20 a0 40 EC | {% To a0 a0 100 110 1w
~pRep! 20
Corner Points Value of Z
A (60, 30) 600
B (120, 0) 600
C (60, 0) 300 1
D (40, 20) 400
Since Z is maximum on points A and B
Hence all points lying on segment AB give maximum Z. Yy
30.
(a) IfE>+E>+_c>=6)suchthat|E>|=3,|F>|=5,|?|=7,then
find the angle between 2 and .
OR
(b) If a and b are unit vectors inclined with each other at an angle
0, then prove that % | a-b |= sing.
Ans | Givena+b+¢é=0 = |da+b|=|-¢ 1
=g 2 - 2 -
= |a+Db| =[¢? = |32+ |b| +23a.b=¢?
—9+25+23.b=49 1
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= 2/3|| b|cos 6 = 15
1 T
=cosf = 0=2 1
OR
(b) [@l = || =1 ¥
|d—b| =1al>+|b| —2d.b 1
=1+1-2|d||b| cos 6 1
=2—-2cos0
=2 (Zsin2 9) = 4 sin?? &
2 2
= sin2=1|a-p Y
2 2
3L. (a)  The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find
the probability that the student :
(1) Buys both the colouring book and the box of colours.
(ii)  Buys a box of colours given that she buys the colouring book.
OR
(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing
the previous one in the box. Find :
(i) The probability distribution of the number of oranges he
draws.
(ii)  The expectation of the random variable (number of oranges).
Ans (@) Let A be the event of buying colouring book and
1
B be the event of buying coloured box. &
P(A)=0.7, P(B)=0.2, P(A/B)=0.3 Yo
. A\ _ P(ANB) __ P(ANB)
@i P (E) = e 0.3 ==12
= P(ANB) = 0.06 or _- 1
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(i) P(7)="52

A P(A)
006 _ 3 1
=37 —350r0.086
OR
(b) Let X be random variable for number of oranges.
X=0,123 Yy
Let A be the event that orange is drawn.
4 2 - 2 3
P(A)_l_O_E' P(A)—l—g—g 15
(i)
X 0 1 2
P(X) 27 54 36 8 .
125 125 125 125
(i) EX) =Xpixi=0Xoc+1Xo +2X+3 X Y
_ 150 .6 Y
= 12595 ?
SECTION-D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.
32. Sketch a graph of y = x2. Using integration, find the area of the region
bounded by y =9, x = 0 and y = x2.
"
Ans 10
y=9
8
7
6 1% for
5 correct
4 figure
3 and
2 shading
y=x\ 1
9 B 7 £ B 4 3 2 -1 0 1 2 3 4 g [} T g
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Required area = f:ﬁ dy 17
_ 27.3/21° 1
3 [y ]0
=18 1
Note: If area is found in second quadrant, may be considered.
33. A furniture workshop produces three types of furniture — chairs, tables
and beds each day. On a particular day the total number of furniture
pieces produced is 45. It was also found that production of beds exceeds
that of chairs by 8, while the total production of beds and chairs together
is twice the production of tables. Determine the units produced of each
type of furniture, using matrix method.
Ans | Let the numbers of chairs, tables and beds produced be x, y and z respectively.
~x+y+z=45 —x+0.y+z=8, x-—-2y+z=0 1%
1 1 1 X 45
LetA=|-1 0 1|, X= [yl,B= 8
1 -2 1 Y/ 0
Al=1(0+2)-1(-1-1)+1(2-0)=6*0
1
~ A1 exists &
AX=B=X=A"1B 1
2 -3 1
adj(A) =2 0 -2
2 3 1
. [2 -3 1 ]
Al=2{2 0 -2
6 1Y
2 3 1 ’
S 2 -3 11][45 11
g yl=32 0 -2||8]|=]15
zZ 2 3 1110 19 1
So,x=11,y=15,z=19
Hence the numbers of chairs, tables and beds produced are 11, 15 and 19
respectively.
34. g4l
(a) For a positive constant ‘a’, differentiate a ' with respect to
a
[t } ;:‘] , where t is a non-zero real number.
OR
(b) Find 3—3 if y* +x¥ +x*= ab, where a and b are constants.
X
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Ans _ ot du _ ¢4l 1 2
(@Let u=a't = ik t.loga.(l—t—z)
1\2 dv 1\21 1
v=(t+3) = g=a(t+y) (1-7) 2
du _ du/dt _ at+%.loga
dv  dv/dt a(H})a‘l 1
t
OR
(b) Letu=y*, v=x¥Y and w=x*
du  dv  dw _ i 1
P ot T o = 0 e 0))
—y* = logu = x logy >~ 0 _X IV,
u=y ogu = x.logy wdx y dx ogy
du _ x dy - -14y
:dx—y"(y.dx+logy)— xy* dx+y"logy 1
v=x'=logv=y.logx > L =Y} |ogx ¥
g y.-1og vidx x g " dx
v _ y (¥ dy) _ y—1 y dy 1
= =X (X+logx.dx) =yx’ " + x¥ log x o
w =x* = logw = x.logx = I™_q14 logx
w dx
dw
> —=x%1+1 1
i x*. (1 + logx)
=~ From (i), we get
1 dy 1 dy
xy* . —+y*logy + yx¥ " + x¥.logx.—+ x*. (1 + logx) = 0
dx dx
dy  x*.(1+logx) + y*logy + yx¥ ! 1
dx x.y*~1 + x¥.logx
35. (a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on
the line it el T8 '*-4.
5 2 -3
OR
. . . x—1 yv+1 z—4 .
(b) Find the point on the line 5 = : 5 = at a distance of
ZJE units from the point (-1, -1, 2).
Ans X#2 _y+1 _z-4
(a) Let s T, T3 =2
Coordinate of general point on the given lineare M (54— 2,24 — 1,31+ 4) 1
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P(1,1,4)

.
= -

M (5A-2 , 2A-1, 3A+4)

Direction Ratios of PM vector are < 5A — 3,24 — 2,34 > 1
Since, PM L 1
= 5(50—3)+2(2A—2)+3(30) =0 1
= A= % 1
Hence, coordinates of M are G 0, %) 1
OR

(b) Equation of given linebe = =% === A (say)

Coordinate of any general point on the lineare P (3A+ 1,24 — 1,31+ 4). 1

Let distance of point P from (—1,—1,2) is 2V2.

= JBA+2)2+ (202 + (321 +2)2 =2V2

1%
= 22A%2 +241 =0
> A=0o0r A= -2 1
11
Hence, coordinates of point P are (1,—1,4) or (— % — i—i%) 1%
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SECTION-E
This section comprises 3 case study-based questions of 4 marks each

36. Case Study - 1

A carpenter needs to make a wooden cuboidal box, closed from all sides,

which has a square base and fixed volume. Since he is short of the paint

required to paint the box on completion, he wants the surface area to be
minimurmn.

On the basis of the above information, answer the following questions :

(i) Taking length = breadth = x m and height = v m, express the surface
area (S) of the box in terms of x and its volume (V), which is
constant.

Us : dS

( Find .

1) in =

(1ii) (a) Find a relation between x and v such that the surface area (S)
1S minimum.

OR

(i11)  (b) If surface area (S) is constant, the volume (V) = i{Sx — 2,
% being the edge of base. Show that volume (V) is maximum
forx = ,JE

Ans

. \% .
(i) V=x’y = Y=g ()
Hence, S=2x2+4xy=2x2+% 1
. s _ A
) 5=4(x-5) '
(i) (@T=0=V=x® > x%y=x* 5 y=x 1
a’s _ 2V S — 1
@—4(1+X—3)>O:>S|sm|n|mum|fy—x.
OR
—liox —2x3) = WV _ 1 (g _ gx2
(iii) (b)V—4(Sx 2x):>dx—4(S 6x°) 1
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dv S
Put&—o ﬁX—\/;

dzv S . . S
(—2) s = —3_|>< 0= Volume is maximum forx = |-
dx x=\/; 6 6

Y2

Y2

37.
Case Study - 2
Let A be the set of 30 students of class XII in a school. Let f: A - N, Nisa
set of natural numbers such that function fix) = Roll Number of student x.
On the basis of the given information, answer the following :
(i) Is fa bijective function ?
(ii)  Give reasons to support your answer to (i),
(iii) (a} Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where
R = {(x, ¥) : x, v are Roll Numbers of students such that y = 3x}.
List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer.
OR
(iti) (b) Let R be a relation defined by
R = {(x, ¥) : x, v are Roll Numbers of students such that y = x3].
List the elements of R. Is R a funection ? Justify your answer.
Ans 0] No, f is not bijective function 1
(i) Range = {1,2,3,4,................ ,30} and codomain= N Yo
Since, Range # codomain = f is not onto and hence f is not bijective. Yo
@iy  (a)
R = {(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21),(8,24),(9,27),(10,30)} 1
Since (1,1) ¢ R = R is not reflexive.
(1,3) e Rbut(3,1) € R = R is not symmetric 1
(1,3) €eR,(3,9) e Rbut (1,9) ¢ R = R is not transitive.
OR
 elements 4, 5, 6 ... 30 do not have an image. Hence the above relation
is not a function. 1
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38.

Case Study - 3

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal

Based upon the above information, answer the following questions :

(i) Calculate the probability of a randomly chosen seed to germinate.

(i1) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ?

Ans

Let A: Event that chosen seed germinates.
B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

_ 1o, _ 12, _8.
A) _ 25, 4y _ 35, 4) _ 40
P(E) ~ 100’ P(c) ~ 100’ P(R) ~ 100
) A A A
() P =PB).P(5)+PC).P(3)+P®.P(5)
_110 25 12 35 8 40
=30 X100 T 30 X 100 T 30 % 100
_ 9% . 33
" 3000 100 1
N ¢\ _ P(0).P(3)
(i) (P (A) — PB).P(5)+P(C).P(2)+P(R).P(S)
12 35
_ 30°100 1
= %0
3000
— 42 14 1
99 = 33
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE -65/5/2)

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 (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 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
awarded.

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

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

1- . 2
"sm ax g
l B x=0
18 continuous at x = 0, then the value of a is :
(A) 1 (B) -1
(C) =+1 (D) 0
Ans | (C) +1 1
2. 1
The principal value of cot™! (— —] is :
P P JE
7 2n
@& - B) --F
) 3 3
n 2m
C — D) —
(C) 3 (D) 3
Ans (D) 23_" 1
3. If A and B are two square matrices of the same order, then
(A+B)(A-B)isequal to:
(A) AZ2-AB+BA-B2 (B) A2+ AB-BA- B2
(C) AZ-AB-BA-B? (D) A2-B2+AB+BA
ANs | (A) A2_ AB + BA — B2 1
4 IfA-= [aij] is a 3 x 3 diagonal matrix such that a;; = 1, as5 = 5 and
333 = - 2, then | Al is :
(A 0 (B) =10
(C) 10 (D) 1
Ans | () -10 1
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5 0 0
IfA=|0 5 0|, then A3is:
0 0 5
5 0 0 125 0 0
(A) 3|0 5 0 (B) 0 125 0
005 0 0 125
15 0 0 52 0 0
(C) 0 15 0 (D) 0 5 0
0 0 15 L'U 0 5
126 0 0
Ans |\ @) | 0 125 0
0 0 125
6.
If Zx 5 = ‘6 - , then the value of xis :
12 x 4 :
(A) (B)
Cc =+=7 (D) +3
Ans (C) +7
7. _ _
If PAUB)=09 and P(AN B) =04, then P(A)+ P(B)is:
(A) 03 (B) 1
(C) 13 (D) 07
Ans (D) 0.7
8. If a matrix A is both symmetric and skew-symmetric, then Ais a:
(A) diagonal matrix (B) zero matrix
(C)  non-singular matrix (D) scalar matrix
ANs | (B) zero matrix
9.
The slope of the curve y = —x? + 3x2 + 8x — 20 is maximum at :
(A)  (1,-10) (B) (1, 10)
(C) (10,1) (D) (=10,1)
ANS | (A) (L,-10)
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10.

The area of the region enclosed between the curve y = x| x|, x-axis, x = — 2
andx=21s:
8 16
O (B) —
) 3 3
c) 0 (D) 8
Ans 16
(B8) X
11.
cos 2x )
J.ﬁ dx is equal to:
sin“ x cos“ x
(A) cotx+tanx+ C (B) —(cotx+tanx)+C
(C) —cotx+tanx+C (D) cotx—tanx+C

ANs | (B) —(cot x + tan x) + C

12. a
If J.% dx = = , then the value of ‘a’ 1s :
1+ 4x 8
1 1
A — B —
(A) 1 (B) >
1
(© — (D) 4
8
Ans 1
B =
(B) 2
13.
If fix) = {[x], x € R} is the greatest integer function, then the correct

statement 1s :

(A)  fis continuous but not differentiable at x = 2.

(B)  fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D)  fis not continuous but differentiable at x = 2.

Ans | (B) fis neither continuous nor differentiable at x=2.
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14. The integrating factor of the differential equation

dx  xlogx .

— = is:
dy 2 logx—y
X
(A) 1 (B) e
8x
(C) elogx (D) logx
ANs | (D) log x
15. - " i : - o
Let a be a position vector whose tip is the point (2, — 3). If AB=a ,
where coordinates of A are (-4, 5), then the coordinates of B are :
(A (-2,-2) (B (2,-2) € (-2,2) (D) (2,2)
AnS 1(C) (-2,2)
16. The respective values of | a | and | b |, if given
(a —=b).(a + b )=512 and |E>|=3|E) |, are:
(A) 48 and 16 (B) 3andl1
(C) 24and8 (D) 6and?2
ANs | (C) 24and 8
17. For a Linear Programming Problem (LPP), the given objective function

# = 3x + 2v 1s subject to constraints :
= + 2y = 10
3x + v = 15
=, v =0
"

4

(0,1 53! B

> M

X g 5, O) (10, 0) ~~—_,
x + Z2v = 10

e

Y' 3= I-:',,frlﬁ

The correct feasible region is
(B A EC

(A ABC
() CEIY (T O pen unbounded region BODY
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Ans

(B) AOEC
18. . 3 :
The sum of the order and degree of the differential equation
a2
1+[—] =25 s
dx dx?
A 2 (B) ‘2‘ © 3 (D) 4
Ans | (C)3
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) 1s true.
19.

Assertion (A) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Min Z = 50x + 70y
subject to constraints

2x +y =8, x+2y=10, x,y=20
Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R) : The region representing 50x + 70y < 380 does not have

any point common with the feasible region.
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Ans

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

explanation of the Assertion (A).

20.

Assertion (A): Let A={xe R:-1<x<1}.Iff: A > A be defined as
f(x) = x2, then fis not an onto function.

Reason (R): Ify=-1¢ A thenx=+ /-1 ¢ A.

Ans

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

explanation of the Assertion (A).

SECTION-B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.

Find the domain of sec1(2x + 1).

Ans

Domain of sect xis (—o0,— 1] U [1, ©)
>2x+1 <—-1or2x+1>1=>x < -—-1orx =20

= Domain = (—o,— 1] U [0, ©)

Ya

Ya

22.

The radius of a cylinder is decreasing at a rate of 2 em/s and the altitude
is increasing at the rate of 3 cm/s. Find the rate of change of volume of

this cylinder when its radius is 4 cm and altitude is 6 cm.

Ans

dr dh dv
—=—2cm/s, —=3cm/s,(—) =?
dt dt dt/r=4h=6

- 2 av dr 5 dh
V=ar‘h= E—an.z.hﬂrr -
Whenr=4cmandh=6cm,

W — 2m(4)(~2)(6) + n (47 (3) = - 48w cmYs

Volume is decreasing at the rate of 48 — cm®/s

Yo

Yo
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23.

A A A A A A

vectors 31 —2j + kand4i +3j —2k.
OR

b

(b)  Let

—
a

an
—
a

d
?, 2 # 0. Show that F=¢.

X

(a)  Find a vector of magnitude 5 which is perpendicular to both the

? be three vectors such that E}F} — E)_E) and

Ans | Letda=31-2j+k b=4i+3j-2k

a

IO D .
axb=|3 —2 1|=1+10j+17k
4 3 -2

|a xb| = V12 + 102 + 172 =+/390

>

Ya

Ya

. ~ __axb _ 1 . A 3
Unit vector n = axb] ~ 7390 (I+10j+ 17k) 1,
. 5 . < 2
- Required vector = 750 1+ 10§+ 17k) 1
OR
(b) db=d.¢ =>d(b—-27) =0
= either b =¢ord L (b—¢),sinced =0 !
Also,dxb=dx ¢ 2dx (b—¢)=0
= eitherb =¢ord |l (b—¢),sinced # 0 1
Since vectors @ and (b — ¢) cannot be || and L simultaneously
Hence b = ¢ 1
24. A man needs to hang two lanterns on a straight wire whose end points

have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the

points where he hangs the lanterns such that these points trisect the

wire AB.

Ans
A P Q B
(4,1,-2) (6,2,-3)
Let P and Q trisect the wire AB.
P divides AB in the ratio 1:2 then, coordinate of point P = (13—4,2, — g) 1
. . . . . 16 5 8

Q divides AB in the ratio 2:1 then, coordinate of point Q = (?,5, — 5) 1
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25.

with respect to x.

(a) Differentiate s
Jeosx
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OR
dzy
(b) If y=5cosx—3sinx, provethat —% +y=0.
dx?
AnS _ sinx
(@) Let y= —
- —sinx
dy COSX.COSX—SlnX.(Z‘/m)
- = 1Y%
dx cosx
d_y _ 2cos?x+sin%x 1+cos?x
dx  2(cosx)3/2 or 2(cosx)3/2 Y2
OR
(b) y = 5cosx — 3sinx, then % = —5.sinx — 3. cosx 1
% _ . _
>z 5.cosx + 3.sinx = —y "
dzy _
= ﬁ + y= 0 1,
SECTION-C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.
26.
Show that f(x) = tan—! (sin x + cos x) is an increasing function in [O, Z}
Ans , 1 .
f'(x) = e e—" (cos x — sinx) 1%
m . 1
Forx € [0,—], COS X = sIn X
4
= f'(x) =0, fisanincreasing function in [O,E] Y
10




27.

{a)

{b)

The probability that a student buwvs a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of eolours, is 0-3. Find

the probability that the student :
(i) Buys both the colouring book and the box of colours.

(ii) Buys a box of colours given that she buys the colouring book.

OR

A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(i) The probability distribution of the number of oranges he

draws.

(ii) The expectation of the random variable (number of oranges).

Ans

(@)

Let A be the event of buying colouring book and
B be the event of buying coloured box.

P(A)=0.7, P(B)=0.2, P(A/B)=0.3

. A\ _ P(ANB) __P(ANB)
() P(B)_ P(B) = 0.3= 0.2

= P(ANB) = 0.06 or _-

i) P

=2% _3 4r0.086
0.7 35

OR

(b) Let X be random variable for number of oranges.

X=0,1,23

Let A be the event that orange is drawn.
4 _2 Ay—1_2_3

P(A)_m_s' P(a)=1 5 5

Ya

Yo

Yo

Yo
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(i)

X 0 1 2
P(X) 27 54 36 8 1
125 125 125 125
.. 27 54 36 8
(i) E(X)—Zpixi—OxE+1x—+2XE+3XE 1
125 5 2
28. Find the particular solution of the differential equation
d_y — Z + cosec (Z] = 0, glvcn that y = 0, WhCl’l x=1.
dx b4 b
Ans |dy y y
— == — cosec —
dx x X
Puty = vx
v _ dv
= dx v+ de 1
dv
= V+X—=V— cosecv
dx
. dx
= —[sinvdv= [— 1
= cosv =log |x| +c
= cos§=10g|x|+c Ya
x=1L,y=0=c=1
y _
= cos;—log|x|+1 Yy
12
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29.

(a) Find :

2x
: - dx
J-(xz +3)(x% —5)

OR

(b) Evaluate :

(|X—2|+|x—4|) dx

e L

Ans

2x

Putx? =t = 2x.dx = dt

dt

= 1= f(t+3)(t—5)

=] (_ 8 (t1+3) + 8(t1—5)) dt

R | =

[log |t—5| —log|t+3|]+ ¢

1 x2—

= Elog

X +3|

OR
(b) [H(lx— 2]+ [x — 4] dx
= P2 -0 dx+ [J(x—2)dx - [}(x— 4) dx
212 w221} w214
= [55H], + 57, - 1%,

1 9
= E+2+E_7

Y2

Yo

1%

Yo
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30.

In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y

subject to constraints
x + 2y <120
x+yz=60
x—2y=>0

x,y20

Ans

A =((60, 309
» D = (40, 2
o 1% for
0=(0,0) B = (120, 0) ¥ correct
50 40 30 20 10 i 10 20 a0 40 EC | (EE;?B To a0 a0 100 110 1w graph
b and
¥x-2y=0
correct
feasible
. region
Corner Points Value of Z
A (60, 30) 600
B (120, 0) 600 1
C (60, 0) 300
D (40, 20) 400
Since Z is maximum on points A and B
Hence all points lying on segment AB give maximum Z. y
2
MS_XI1_Mathematics_041_65/5/2_2024-25 14




31.

E) _c>= 6> such that

+b +

|2 | =3, |b| =5 |¢]| =17 then

find the angle between a and b .

OR

(b) If Py and I are unit vectors

0, then prove that % | 2 -b

inclined with each other at an angle

|=sin9.
2

Ans

0 | [ |

Givena+b+¢=0 =

= [a+b|" =& = (@ +[b] +2a.b = &

—=9+25+23b=49
— 2|3|| b|cos 6 = 15

= Q0==1

= cos 0 = 3

N | =

(b) ldl = |p| =1

“=|@2+|p -2da.p

|a - b|
=1+1—2[d||b| cos 6
=2-2cos0

=2 (2sin2 g) = 4 sin?2

ja-b|

N | =

, 0
= smE=

OR

Yo

Yo

Yo

Yo

SECTION-D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32.

Draw a rough sketch of the curve

y = Jx . Using integration, find the

area of the region bounded by the curve y = Jx , X = 4 and x-axis, in the

first quadrant.
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Ans

2 marks
for
correct
figure
and
shading
Required area = f:\/i dx 1
2 4
= [x3/2]0 1
2 16
—5 X 8= ? 1
33. An amount of T 10,000 is put into three investments at the rate of 10%,
12% and 15% per annum. The combined annual income of all three
investments is ¥ 1,310, however the combined annual income of the first
and the second investments is ¥ 190 short of the income from the third.
Use matrix method and find the investment amount in each at the
beginning of the year.
Ans | Let x, y and z (in ) be three investment amounts.
Thenx+y+2z=10,000
10 12 15
mX‘Fm)"FEZ— 1310 1%
10 12 15
—mx—my+mz—190 —_—
1 1 1 X 10,000
LetA= | 10 12 15|, X= [y],B= [1,31,000]
-10 —-12 15 z 19,000
|Al = 60 0 Y2
~ A1 exists 72

MS_XI1_Mathematics 041 65/5/2_2024-25
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AX=B=X=A"1B

360 —-27 3
adj(A) =|-300 25 -5

0 2 2

1 360 -27 3
Al= =0 | =300 25 -5

1%
0 2 2
X 1 360 27 10,000 2000 1
lyl o | 300 25 —5 1,31,000 3000
zZ 0 2 19,000 5000
Hence the investments are X 2000,3 3000 and X 5000 respectively.
34. (a)  Find the foot of the perpendicular drawn from the point (1, 1, 4) on
the line i =& o = 0 '1-4.
2 -3
OR
. . . x-1 v+1 z—4 .
(b) Find the point on the line Sk : > == at a distance of
242 units from the point (-1, -1, 2).
Ans x#2 _y+1_z-4 _
(a) Let s =, T =A
Coordinate of general point on the given lineare M (54— 2,2A — 1,31+ 4) 1
P(1,1,4)
h M (5A-2, 2M-1, 3A+4)
Direction ratios of PM vector are < 5A — 3,2A — 2,3 > 1
Since, PM 11
= 5(5A—3)+2(2A-2)+3(30)=0 1
-1
= A= 5 1
Hence, coordinates of M are (1, 0, E)
2 2 1

OR
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(b) Equation of given line be %1 = y;—l = % = A (say)
Coordinate of any general point on the lineare P (3A+ 1,24 — 1,31+ 4). 1
Let distance of point P from (—1,—1,2) is 2V2.
= J(BA+2)2+ (202 + (31 +2)2 =2V2 1%
= 2222 +242 =0
> A=0or A= —22 1
11
Hence, coordinates of point P are (1,—1,4) or (— B _ E,i) 1%
11’ 11’11
(a)  For a positive constant ‘a’, differentiate a ' with respect to
Fia a
tt ; -t-] , where t is a non-zero real number.
OR
(b) Find 3—} if y* +x¥ + x*= aP, where a and b are constants.
X
Ans L t4t du _ ¢4l 1 2
(@Let u=a't = k) t.loga.(l—t—z)
_ 1\2 av 1\271 1 2
v=(t+]) = a=a(t+d) (1-3)
1
du _ du/dt _ a'*tloga
dv  dv/dt a(t +_)a 1 1
t
OR
(b) Letu=y*, v=x¥ and w=x*
>+ + =0 @ 1
» il
1 1 1 du x dy +
=y*=> = > — =—.—
u = y* = logu = x.logy uwdx  ydx ogy
d
:>d—2:y (yd+logy)— ny1y + y*logy 1
v—xY:>logV—ylogx:> . +logx—
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d d _ d
=>d—:=xy(§+logx.d—i)=yxy 1+ logx =~ 1
w =Xx* = logw = x.logx = %.3—: =1 +logx

S WY (1 4+ logw) 1
x - X 0ogx
~ From (i), we get
x—1 dy X -1 dy X =
xy* L. —+y*logy + yx¥ " + x¥.logx.— + x*. (1 + logx) = 0
dx dx
dy  x*(1+logx) + y*.logy + yx¥! L
dx x.y*1 4+ xV.logx
SECTION-E

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

Case Study - 1

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
36. plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
(1) Calculate the probability of a randomly chosen seed to germinate. 2
(i1) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2
Ans Let A: Event that chosen seed germinates.

B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.
R: Event that Radish seed is chosen.
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(i)

(i)

P(B) =% PO =;—-

PE) =i PO =w P(R)=mw

P(4) = P(B).P(4) + P(C).P (2) + P(R).P (%)

(a) P (g) 3 P(C).P(%)

10 2 8

P(R) =30’

30’ 0’

A

10 25 12 35
=—X— 4+ —X—
30 100 30 100

990 33

3000 ~ 100

8 40
+ —x —
30

~ PB).P(5)+P(C).P(%)+P(R).P(S)

1235

— 30100

= 7 9%
3000

42 14
=—=or—
99 33

37.

Case Study — 2

A carpenter needs to make a wooden cuboidal box, closed from all sides,

which has a square base and fixed volume. Since he is short of the paint

required to paint the box on completion, he wants the surface area to be

minimum.

On the basis of the above information, answer the following questions :

(i)

(i1)

(111)

Taking length = breadth = x m and height = v m, express the surface

area

(S) of the box in terms of x and its volume (V), which is

constant.

Find
dx

Ca)

(b)

dS

Find a relation between x and ¥ such that the surface area (S)
is minimum.

OR
If surface area (S) is constant, the volume (V) = i{Sx — 2x3),

® being the edge of base. Show that volume (V) is maximum

for x = E
G

Ans
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(i)

(i)
(iii)

(iii)

v .
V=x’y >y =X—2..............(1)
Hence, S = 2x? + 4xy = 2x? + %

w=t(x-2)

(a)$=0 >V=x3 = x’y=x3 = y=x

d?s
dx?

OR
(b) V=i(Sx—2x3):>3—Z=i(S—6x2)

dv S
Put —=0 > x= |-
dx 6

d’v S . : S
(—2) s=—-3[-<0=> Volume is maximum forx = |-
dx x=\/; 6 6

—=4(1+i—‘3’)=12>0:Sisminimumify=x.

Ya

Ya

38.

Let A be the set of 30 students of class XII in a school. Let f: A — N, Nis a
set of natural numbers such that function fix) = Roll Number of student x.

On the basis of the given information, answer the following :

(i)
(ii)

(i11)

(iii)

Case Study — 3

Is f a bijective function ?

Give reasons to support your answer to (i).

(a) Let R be a relation defined by the teacher to plan the seating

arrangement of students in pairs, where

R = {{x, ¥v) : x, v are Roll Numbers of students such that v = 3x}.

List the elements of R. Is the relation R reflexive, symmetric

and transitive ? Justify yvour answer.
OR

(b} Let R be a relation defined by

R = {(x, ¥) : x, v are Roll Numbers of students such that y = x3}.

List the elements of R. Is R a function ? Justify vour answer.

Ans

(i)

No, f is not bijective function
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(ii)

(iii)

(iii)

Range = {1,2,3,4,................ ,30} and codomain= N

Since, Range # codomain = f is not onto and hence f is not bijective.

(a)
R ={(1,3),(2,6),(3,9), (4,12),(5,15),(6,18), (7,21), (8,24), (9,27), (10,30)}
Since (1,1) € R = R is not reflexive.
(1,3) e Rbut(3,1) ¢ R = R is not symmetric
(1,3) €eR,(3,9) e Rbut (1,9) ¢ R = R is not transitive.
OR
(b)R = {(1,1),(2,8),(3,27)}
 elements 4, 5, 6 ... 30 do not have an image. Hence the above relation is

not a function.

Y2
Y2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT: MATHEMATICS (Q.P. CODE -65/5/3)

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 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
awarded.

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

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

1.
1
The principal value of cot‘l[— —] is:
P p Na)
: 27
A _x B -
(A) 3 (B) 3
T 2n
ke Dy ==
(C) 3 (D) 3
Ans | (D) 2?" 1
2. If A = layl is a 3 x 3 diagonal matrix such that a;; =1, agy = 5 and
ags =—2,then |A] is:
(A) 0 (B) -10
(C) 10 D) 1
Ans | (B)-10 1
3. If A = kB, where A and B are two square matrices of order n and k 1s a
scalar, then :
(A)  |A| =k|B| (B) |A| =k"|B]
(C) |A|=k+ |B| (D) |A|=|B|k
Ans | (B) |A| =k"|B| 1
4. .
[sin'3 ax o
If fix)=+¢ 2 ° '
1\ 1, x=0
is continuous at x = 0, then the value of a is :
(A) 1 (B) -1
(Cy =+1 (D) 0
Ans | (C) +1 1
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If 2x 5 = 6 =5 , then the value of x is :
12 x 4 3
(A) 3 (B)
(cC) +7 (D) +3
Ans | (C) £7
6. _ _
If PPAUB) =09 and PIAN B) =04, then P(A)+ P(B)is:
(A) 0-3 (B) 1
(C) 1-3 (D) 07
Ans | (D) 0.7
7. 5 0 0
IfA=|0 5 0|, then A3is:
0 0 5
5 0 0 [125 0O 0
{A) 310 5 0 (B) 0 125 0
005 0 0 125
15 0 0 52 0 0
(C) 0 15 0 (D) 0 5 0
0 0 15 L'[] 0O 5
Ans 125 0 0
(B) 0 125 0
0 0 125
8.

Let A and B be two matrices of suitable orders. Then, which of the
following is not correct ?
A) A=A (B) (kA)'=kA', kis a scalar

(C) (A +B)Y=A+B (D) (AB) =A'B

Ans | (D) (ABY = A/ B/

The area of the region enclosed between the curve y = x|x|, x-axis, x = — 2

andx=21s:

8 16
A - B) —
(A) 3 (B) 3
) o (D) 8
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Ans 16
B 3

10.
If fix) = {[x], x € R} is the greatest integer function, then the correct

statement 1s :

(A)  fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D)  fis not continuous but differentiable at x = 2.

Ans | (B) fis neither continuous nor differentiable at x=2.

11. oo
ICOS2X cos 26 dx is equal to:

cosx—cos0

(A) 2(sinx +xcos ) + C (B) 2(sinx—xcos8)+C
(C) 2sinx+sin®)+C (D) 2(sinx—xsin0)+C

ANs | (A) 2 (sin x + x cos 8) + C

12. 1
J. 2; dx is equal to:
5x“ +1
0
: 1 1
(A) 5 log 6 (B) 5 log 5
1 1
(©) 2 log 6 (D) 3 log 5
Ans (A) Llog6
13.
The slope of the curve y=—x3 + 3x2 + 8x — 20 is maximum at :
(A)  (1,-10) (B) (1,10

(€ (10,1 (D) (=10, 1)

ANS | (A) (1, -10)
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14. . . . . .
The integrating factor of the differential equation

E _ —(1+sinx) i
dy x+ycosx

(A) log cos x (B) 1+sinx

Q) e(1 + sin x) (D) glog cos x

ANs | (B) 1+ sin x

15.

For a Linear Programming Problem (LPP), the given objective function
7 = 3x + 2y is subject to constraints :

E+2v=10
dx+v=15

%, vz0
Y

&

(0,1 E'btl

N (5, 0) ﬂu.n?\\ £
x+2v=10

L' 3x+y=15
The correct feasible region is ;
(A} ABC (B)  AOEC
i) CED i Open unbounded region BCD

Ans | (B) AOEC

16. The sum of the order and degree of the differential equation
1+(ﬁ]13= ﬁ is:
dx. dx?
@ 2 ® 2 © 3 D) 4
Ans | (C) 3
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17.

The respective values of | a | and | b |, if given

(& =B ).(a + b)=512 and |E>|=3|E>| are :

(A) 48 and 16 (B) 3andl1
(C) 24and8 (D) 6and2
Ans | (C) 24and8
18. =
8 Let a be a position vector whose tip is the point (2, — 3). If AB:?,
where coordinates of A are (— 4, 5), then the coordinates of B are :
(A (-2,-2) (B) (2,-2) (C) (=2,2) (D) (2,2)
ANS 1 (C) (-2,2)

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) 1s 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.
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19.

Assertion (A) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Min Z = 50x + 70y

subject to constraints

2x+y=28, x+2y=210, x,y=20

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct .
explanation of the Assertion (A).
20. .
Assertion (A): Let A={xe R:-1<x<1). Iff: A — A be defined as
f(x) = x2, then fis not an onto function.
Reason (R): Ify=-1¢ A thenx=+ /-1 ¢ A.
Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct .
explanation of the Assertion (A).
SECTION-B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.
21. ) . .
Find the domain of sin—1 (x2 — 3).
Ans | Domain of sin x is [— 1,1] 1

—1<x2-3 <1 =2 <x*(< 4

= Domain = [-2,—v2] U [V2,2]

Yo

Yo
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22. Let the volume of a metallic hollow sphere be constant. If the inner

radius increases at the rate of 2 cm/s, find the rate of increase of the

outer radius when the radii are 2 cm and 4 cm respectively.

Ans | dr _ dr =2
= 2em/s, (dt)R=4,r=z '
_4 3 _ .3 av _ 4 2 AR, odr
V—37T(R r)=>dt—31t(3R.dt 3rdt) 1
When R=4cmandr=2cm,
0 = :m[3 (4)%.55 —3(22(2)] Y
drR _ 1
= E = E cm/s 1
23. 5 . :
A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.
Ans
A P Q B
(4s1!'2) (6,2,'3)
Let P and Q trisect the wire AB.
P divides AB in the ratio 1:2 then, coordinate of point P = (13—4,2, — g) 1
Q divides AB in the ratio 2:1 then, coordinate of point Q = (13—62 — g) 1
24. : . sinx .
(a) Differentiate ———= with respect to x.
Jeosx
OR
d2
(b) If y=5cosx—3sinx, prove that —g +y=0.
X
Ans __ sinx
(@) Let y= =
dy cosx.cosx—sinx.(z_\/scio%) 1Y
& - COSsX
ﬂ _ 2cos2x+sin®x 1+cos2x 1,
dx 2(cosx)3/2 2(cosx)3/2 2
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OR

dy

(b) y = 5cosx — 3sinx, then == —5.sinx — 3. cosx 1
= ey _ -5 3.sinx = —
o2 = 2 CoSX + 3.sInX = —y 1,
dy o Y
= 2ty= 0
25 (a)  Find a vector of magnitude 5 which is perpendicular to both the
A A A A A A
vectors 31 —2j + kand4i +3j —2k.
OR
(b) Let ™ , B} and e be three vectors such that a F) = E) '5’ and
axb= ?x?, Py # 0. Show that F=qd.
Ans |Leta=3i—-2j+k b=4i+3j-2k
I O B A
axb=[3 —2 1|=1+10j+17k 1,
4 3 -2
|a x b| = V12 + 10% + 172 =+/390 &
. ~ axb _ 1 N o 1
Unit vector il = Tb] 755 (1 + 10§ + 17k) /2
. i - 5 % i Y,
=~ Required vector = W(l + 10j + 17k) 2
OR
(b) db=d.¢=>d(b—-27) =0
= either b =¢ord L (b—¢),sinced =0 1
Also,dxb=dx ¢ 2dx (b—¢)=0
= either b = ¢ord |l (b—¢),sinced # 0 7
Since vectors @ and (5 —¢) cannot be | and L simultaneously
Hence b = ¢ &
SECTION-C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.
26.

Find the interval/intervals in which the function f(x) = sin 3x — cos 3x,

0<x< % is strictly increasing.
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Ans | f'(x) = 3 cos 3x + 3 sin 3x 1
f’(x)=0=>sin3x=—0083x=>x:E Ya
For x E(O,E),3cos3x+3sin3x>0 1
= f'(x) > 0, fis strictly increasing function in (0, ) or (0, ;] 1,
27.
(a Ifa+b+c=0 suchthat |[a | =3, |B|=5|¢| =7 then
find the angle between 2 and b .
OR
- - : A ;
(b) If a and b are unit vectors inclined with each other at an angle
0, then prove that % | 2 -b | = sing.
Ans | Givena+b+¢é=0 = |a+b|=|-¢ 1
N - ,2 5 N > 2 2 >
= |[a+b| =é? = |a|> +|b| +2a.b=|¢>?
= 9+25+23.b=49 1
— 2|3|| b|cos 8 = 15
—cosO =~ = @9=21 1
2 3
OR
(b) 1@l = [b] =1 %
|d—b| =d*+|b| —2d.b 1

=1+1-2[d||b| cos 6
=2—-2cos0
=2 (2sin2 g) = 4 sin?2

= sing == |d-b|

N | =

Yo

Yo

Yo
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Solve the differential equation

X COS (X] d_y =y cos(lJ + X.
x ) dx X

d
Ans :—y=§+ sec

Puty = vx
y dv Y
- — = X—
dx v+ dx
dv 1
= V+X_—=V+ secv o
dx
= [cosvdv= [— 1

= sinv =log |x| + ¢ Y,

y

= sin;=10g|x|+c 1

(a) The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2, The probability that she buys
a colouring book, given that she buys a box of colours, is 0-3. Find

the probability that the student :
(i) Buys both the colouring book and the box of colours.

(ii) Buys a box of colours given that she buys the colouring book.

OR

(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(i) The probability distribution of the number of oranges he

draws.

(ii) The expectation of the random variable (number of oranges).

Ans (@) Let A be the event of buying colouring book and

B be the event of buying coloured box. Y2
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P(A)=0.7, P(B)=0.2, P(A/B)=0.3
) A\ _ P(ANB) __ P(ANB)
() P(E) = m 0.3==03

= P(ANB) =0.06 or _-

@ P()="

=29 _ 3 45r0.086
0.7 35

OR

(b) Let X be random variable for number of oranges.
X=0,1,23
Let A be the event that orange is drawn.

4 2 ~ 2 3
P(A)=1—O=E, P(A)=1—E=E
(i)
X 0 1 2
P(X) 27 54 36 8
125 125 125 125

150

125

6

or -

5

125

125

(i) EX) =3piXi=0Xet1X-o42x243x2

125

125

Y2

Ya

Ya

Yo
Yo

30.

(a) Find :
2x
dx
J.(:«:2 +3)(x2 -5)
OR
(b) Evaluate :
4
J‘([x—2‘+‘x—4‘) dx
1
Ans Y R S
(@ LetlI=/ s X

Putx? =t= 2x.dx = dt

Yo
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dt

= 1= f(t+3)(t—5)
_ _ 1 1 1
- f( 8 (t+3) + 8(t—5)) dt
=%[log|t—5|—log|t+3|]+c 1
1 x2—
=§log 2+3|+c i3
OR
4
(b) J,(x—=2|+|x—4] dx
= [[2-xdx+ [ (x—2)dx— [, (x— 4) dx 1%
- [ - )
-2 Ih 2 Iz 2 Ih 1
1 9
=3 + 2+ 2= 7 1,
31. _ . . . -
In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y
subject to constraints
X+ 2y <120
X +y =60
x—2y=20
Xx,y=20
Ans
1% for
% correct
“ sedpmases graph
= D = (40, 2 and
" correct
O =(0, ) B = (120, 0) ¥ 1
50 40 30 20 10 10 20 30 40 60 6i To 80 S0 100 110 120 (130 140 160 180 feas' b I e
oo
region

C={60, B
10
20
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Corner Points Value of Z
A (60, 30) 600 1
B (120, 0) 600
C (60, 0) 300
D (40, 20) 400
Since Z is maximum on points A and B
Y
Hence all points lying on segment AB give maximum Z. ?
SECTION-D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.
32 In a rough sketch, mark the region bounded by y=1+ |x+ 1|, x = - 2,
x =2 and y = 0. Using integration, find the area of the marked region.
Yiaxis
Ans
2 marks
for
correct
graph
and
shading
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Required area = f__zl(— x) dx + f_zl( x+2)dx

1%
— _ 12711 1.2 2
= ~3 [X ]_2 + [EX +ZX]_1 1
=9 Ya
33. . )
Three students run on a racing track such that their speeds add up to
6 km/h. However, double the speed of the third runner added to the speed
of the first results in 7 km/h. If thrice the speed of the first runner is
added to the original speeds of the other two, the result is 12 km/h. Using
matrix method, find the original speed of each runner.
Ans | Let original speed of three runners be x, y and z respectively.
Thenx+y+z=6;x+22=7;3x+y+z=12 1Y%
1 1 1 X 6
LetA= |1 0 2|, X= M,Bz 7
311 Z 12
g Yy
Al =4 #0 = A" exists
AX=B=X=A"1B Y2
-2 0 2
adj(A)=|5 -2 -1
1 2 -1
) -2 0 2
A7l = 2 5 -2 -1 1Y%
1 2 -1
X ) -2 0 2 6 3
& Yl =215 -2 -1{|7]|=1
y/ 1 2 11112 2 1

Hence the original speed of three runners are 3km/h, 1km/h and 2 km/h

respectively.

MS_XI1_Mathematics_041_65/5/3_2024-25 16




34, :

t4—=
(a) For a positive constant ‘a’, differentiate a ' with respect to

Fs a
tt +—| , where t is a non-zero real number.
t

OR

gon O o e w
(b) Find <X it y* + x¥ + xX = aP, where a and b are constants.
X

Ans du g4+l 1
ik t.loga. (1 _t_Z)

= () = (e oY

1
du _ du/dt _ a"*tloga

dv  dv/dt a(t+%)a‘1

1
(@) Let u=a""t =

OR

(b) Letu=y*, v=x¥ and w=x*

:d—+&+a=0 ............... (1)
—y*slogu=xlogy>—. X,
u=y ogu = x.logy wdx y dx ogy

d d _1d
:ﬁzyx(§.£+logy)= xy* 1d—z+yxlogy
v=xy:>logv=y.logx:»%.%=§+logx.g—i

dv y dy) -1 dy
—~ =xY(Z ) = y y patA
==X (X+logx. o) =YY tx log x ™

— X — 1 dw _
w =X :>logW—x.logx:>w.dX—1+logx

:>dw_ X, (1+ logx)
b ogx

=~ From (i), we get
dy dy
xy"‘l.& + y*.logy + yx¥~1 + xV, logx.& +x%.(1+logx) =0

dy x*. (1 +logx) + y*.logy + yx'1!
= —=—
dx x.y*1 4+ xV.logx
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35.

(a)  Find the foot of the perpendicular drawn from the point (1, 1, 4) on

x+2 y+l1 -z+4

the line =
2 -3

OR
x-1 y+1 z—4

(h) Find the point on the line 3 = = at a distance of

2 3
21,,@ units from the point (-1, =1, 2).

Ans

x+2 _yt1_z-4
(a) Let s =, T

=2A
Coordinate of general point on the given lineare M (54— 2,24 — 1,31+ 4)

P(1,1,4)

.
= -

M (5A-2 , 2A-1, 3A+4)

Direction Ratios of PM vector are < 54— 3,2A— 2,31 >
Since, PM L1
=>5(5A-3)+2(2A—-2)+3(30) =0

1
> A==
2

Hence, coordinates of M are G 0, %)

OR

(b) Equation of given line be X;—l = y;r—l = % = A (say)

Coordinate of any general point on the lineare P (3A+ 1,24 — 1,31+ 4).

Let distance of point P from (—1,—1,2) is 2V2.

= J(BA+2)2+ (202 + (31 +2)2 =2V2

= 2222 +242 =0

S A=0or A= — 22
11

1%
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Hence, coordinates of point P are (1,—1,4) or (— % - %18—1) 1%

SECTION-E

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

Case Study -1

Let A be the set of 30 students of class XII in a school. Let f: A —- N, Nisa

36. set of natural numbers such that function f(x) = Roll Number of student x.
On the basis of the given information, answer the following :
(1) Is f a bijective function ? 1
(ii) Give reasons to support your answer to (i). 1
(iii) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where
R ={(x, y) : x, y are Roll Numbers of students such that y = 3x}.
List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer. 2
OR
(iii) (b) Let R be a relation defined by
R = {(%, ¥) : X, y are Roll Numbers of students such that y = x3}.
List the elements of R. Is R a function ? Justify your answer. 2
Ans 0] No, f is not bijective function 1
(i) Range = {1,2,3,4,................ ,30} and codomain= N Yo
Since, Range # codomain = f is not onto and hence f is not bijective. Yo
@)  (a)
R ={(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21),(8,24),(9,27),(10,30)} 1
Since (1,1) ¢ R = R is not reflexive.
. . 1
(1,3) e Rbut(3,1) € R = R is not symmetric
(1,3) €ER,(3,9) e Rbut(1,9) ¢ R = R is not transitive.
OR
1
@iy ()R = {(1,1),(2,8),(3,27)}
 elements 4, 5, 6 ... 30 do not have an image. Hence the above relation is
1

not a function.
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Case Study - 2

37 A gardener wanted to plant vegetables in his garden. Hence he bought

10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal

Based upon the above information, answer the following questions :
(1) Calculate the probability of a randomly chosen seed to germinate. 2

(11) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2

Ans Let A: Event that chosen seed germinates.
B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

P(B) =3 P(C)=1; P(R) =;
P(3) =25 P(5) =15 P(2)=1m0

A

()  P4)=P(B).P(3)+P(C).P(3)+PR).P ()

10 25 12 35 8 40
=X X — X —
30 100 30 100 30 100

_ 990 33
" 3000 ~ 100

i @P(%)= P©#(g)

— PB).P(5)+P©).P(5)+P(R).P(%)

12 35
— 30 100
- 990

3000

42 14
=—or—
99 33
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Case Study - 3

A carpenter needs to make a wooden cuboidal box, closed from all sides,

which has a square base and fixed volume. Since he is short of the paint

38.

required to paint the box on completion, he wants the surface area to be

minimum.

On the basis of the above information, answer the following questions :

(1) Taking length = breadth = x m and height = y m, express the surface
area (S) of the box in terms of x and its volume (V), which is
constant.

(ii) Find @ .

dx
(iii) (a) Find a relation between x and y such that the surface area (S)
is minimum.
OR
(1ii) (b)) If surface area (S) is constant, the volume (V) = i(Sx — 2x3),
x being the edge of base. Show that volume (V) is maximum
for x = S .
6
Ans
¥
. ) _V .
Q) V = x“%y =>y—X—2..............(1)

(

Hence, S = 2x? + 4xy = 2x? + 4X_v

iy S=4(x-3)

x2

(i) @S=0=V=x} > xXy=x3 > y=x

2
§=4(1+i—‘3’)= 12 > 0 = Sisminimumify = x.
OR
(i) (b)) V=2(Sx—2x%) = =1(S-6x?)

dv S
Put —=0 = X:\F
dx 6
d2v

S . . S

— = —3 |=< 0 = Volume is maximum forx = |-

dx2 _J§ 6 6
=6

Yo

Yo
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