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Sample Paper -01, SESSION 2024-25
CLASS: XII MATHEMATICS (Code-041)

BLUE — PRINT
UNITS NAME OF CHAPTERS | SECTIONA | SECTION| SECTION | SECTION | SECTION | TOTAL
(Objective B C D E
Type) (VSA) (SA) (LA) (CBQ)
(LMEACH) |(2Ms (3MS (5 (4 MS
MCQ | ARQ | EACH) | EACH) | MARKS | EACH)
EACH)
UNIT-I | RELATIONS AND 2(1) 5%(1)
(Relations FUNCTIONS 8(3)
& INVERSE 1(1)
Functions) TRIGONOMETRY
FUNCTION
UNIT-II MATRICES 2(2)
(Algebra) DETERMINANT 3(3) 5(1) 10(6)
UNIT-11I CONTINUITY & 2(2) 2%(1) 3(1)
(calculus) | DIFFERENTIABILITY
APPLICATION  OF| 2(2) 4*(1)
DERIVATIVE
- " 35(17)
INTEGRATION 2(2) 2(1) 3%(1) 5%(1)
APPLICATION OF 2%(1) 3(1)
INTEGRATION
DIFFERENTIAL 2(2) 3%(1)
EQUATION
UNIT-IV VECTORS 1(1) 2(1)
(Vectors & THREE- 11) | 1) 5(1) 4%(1)
3D) DIMENSIONAL 14(6)
GEOMETRY
UNIT-V LPP 2(2) 3(1) 5(3)
(LPP)
UNIT-VI PROBABILITY 1(2) 3%(1) 4(1) 8(3)
(Probability)
TOTAL 18(18) | 2(2) | 10(5) 18(6) 20(4) 12(3) | 80(38)

(*) represents question with internal choice. Marks are mentioned outside brackets. No. of
questions - within the brackets.
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SAMPLE QUESTION PAPER-01
SESSION 2024-25
CLASS: XII
SUBJECT: -MATHEMATICS (041)
Time: - 3 Hours Max Marks: - 80

General Instructions:

Read the following instructions very carefully and strictly follow them:

(1) This Question paper contains 38 questions. All questions are compulsory.

(i) This Question paper is divided into five Sections - A, B, C, D and E.

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no.
19 and 20 are Assertion-Reason based questions of 1 mark each.

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying
2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks
each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type gquestions, carrying 5
marks each.

(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions
of Section E.

(ix) Use of calculator is not allowed.

Q. SECTION A Marks
No (This section comprises of multiple choice questions (MCQs) of 1 mark each) Select the
correct option (Question 1 - Question 18):
1 IfA=[Cosa _,Sma],thenA+A’=I, if the value of « is 1
cosa sina
(a) = (b) 3 (©) OFS
2 If A =1 ajj] is a symmetric matrix of order n, then 1
(8) ay== forallij (b) a;£0 for all i,]
ij
(c) aij=aj foralli,j (d) aj=0 foralli,j
3 Let A be a non-singular square matrix of order 3 x 3 and |adj A| = 8 then |A| is equal to 1
(@) +64 (b) £16 (c) 8 (d) none of the these
4| For what value of X, matrix [g : ; ﬂ IS a singular matrix? 1
(@)1 (b) 2 (c)-1 (d) -2
5 If A and B are invertible matrices, then which of the following is not correct? 1
(@) adj A=A A (b) det(A) ! = [det (A)]?
(c) (AB)1=B1Al (d(A+B)t=B1+Al
6 | The function f (x) = [x], where [x] denotes the greatest integer function, is continuous at 1
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(@) 4 (b) 2 (€)1 d) 15

7 | Derivative of sec (tan1x) w.r.t. x is
x x 2 1
(@) F e  @Oxi+x @) e
8 | The rate of change of the area of a circle with respect to its radius r, at r =6 cm is
@10m (b)12 (c)8m (1l m
9 | On which of the following intervals is the function f given by f (x) = x'%° + sin x -1
decreasing?
(a) (0,1) (b)( g, ) (c)( o,g) (d) None of these
10 J‘ dx ] It
sin?xcos2x o CAUALO
(@)tanx + cotx + ¢ (b) sinx + cosx + ¢
(c) tanx —cotx + ¢ (d) sinx —cosx + ¢
11 | The value of [ sin®x dx is
(@) a (b) a/3 (c 1 (d) o
12 | The sum of the order and degree of the differential equation
d?y 3 dy\* dy
<W> + (a) +a+1 =0is
(a) 3 (b) 2 (€1 (d)>5
13 | Integrating factor of the differential equation x2 % +xy =x3is:
(8) %2 (b) x (c)e* (d) ™
14 | If d is nonzero vector of magnitude ‘a’ and A is a nonzero scalar, then Aa is unit vector if
@1 =1 ()1 =-1 ©a=|21] (d)a:ﬁ
15 | The coordinates of the foot of the perpendicular drawn from the point (2, 5, 7) on the x-axis
are given by
(a) (2,0,0) (b) (5,0,0) () (7,0,0) (d) (0,5,7)
16 | The feasible solution for a LPP is shown R '
in given figure. Let Z = 3x-4y be the (4,410)
objective function. Minimum of Z occurs at ©,8) 4 6, 8)
a) (0,0 oo
b) (0,8)
c) (5,0)
d) (4,10) (0.0) (5,0)
17 | Inequation y —x <0 represents

(@ The half plane that contains the positive x-axis

(b) Closed half plane above the line y = x, which contains positive y-axis
(c) Half plane that contains the negative x-axis

(d) None of these
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18 | If A and B are two events such that P(A) + P(B) - P(A and B) = P(A), then 1
(@ P(B/A) =1 (b) P(A/B) =1 (c) P(A/B) =0 (d) P(B/A) =0

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

Both A and R are true and R is the correct explanation of A.

(a) Both A and R are true but R is not the correct explanation of A.

(b)  Aistrue but R is false.

(c) A is false but R is true.

19 | A: The Principal value of cos™? (— %) + 2 sin™? (%) is equal to %’T 1

R: Domain of cos~1 x and sin~! x are respectively (0, ) and [—%%]

20 | A: The following straight lines L; & L are perpendicular to each other. 1
x+1 y—-2 z+3 d 1-x y+2 3-z
2 5 4 T T2 T3
R: Let line L1 passes through the point (x, ¥4, z;,) and parallel to the vector whose
direction ratios are a4, b1, and c;, and let line L passes through the point (x,, y,, z,,) and
parallel to the vector whose direction ratios are a,, b,, and c,, - Then the lines L1 & L, are
perpendicular if ay.a, + by.b, +c1.c; =0

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

21 | Check whether the relation R in the set R of real numbers, defined as R = {(a, b) :a < b?} |2
is transitive.

22 | Find % of the function y* = x 2
OR
Find the values of k so that the function f is continuous at the indicated point
kx+1, ifx<m
flx) = { atx =1

COS X, ifx>m

23

sin(tan~1x) 2
+x2

Find primitive of the function:

24 | Using integration find the area of the region in the first quadrant enclosed by the circle x2 + | 2
y? =25.

OR
Using integration find the area of the region in the first quadrant enclosed by the ellipse

2 2
X y
il =1,
25 16

25 | If @, b, ¢ are non-zero vectors such that [@] = 2,[b] = 3,[¢] = 5and d@ + b + & = 0. find 2
the value of @.b + b.¢+C.d .

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

26 | If y =3 cos (log x) + 4 sin (log x), show that x2y, + xy, + y = 0 3
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27

Evaluate: [ —2* _ gy

sin(x—a)
OR

sinx+cosx

Vs
Evaluate: [+ ——————
0 94+16sin2 x

28 | Find the area of the region bounded by the parabolay = x2 and y = |x]| .
- i ion &¥ _ *y
29 Solve the differential equation it
OR

Solve the differential equation x% +2y=x? ;(x #0)
30 | Solve the following Linear Programming Problem graphically:

Maximize Z = 5x + 2y,

subject to the constraints:

X-2y<2,

3x+2y<12,

-3x +2y <3,

x>0, y>0.

31 | Two numbers are selected at random (without replacement) from the first six positive

integers. Let X denote the larger of the two numbers obtained. Find E(X).

OR
The random variable X has a probability distribution P(X) of the following form, where k is
some number:
k, if x=0
2k, ifx=1
P(X)= 3k, if x=2
0, otherwise

(a) Determine the value of k.

(b) Find P (X < 2),

(c) Find P (X>2),

SECTION D

(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

LetA=R-{3},B=R-{1}. Letf: A—> Bbe deﬁnedbyf(x)=g VX €A.Then
show that f is bijective.
OR

Let n be a fixed positive integer. Define a relation R in Z as follows: Va, b €Z, aRb if and
only if a— b is divisible by n . Show that R is an equivalence relation.
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33 -4 4 47111 -1 1 5
Determine the product |-7 1 3 ‘ [1 -2 —2] and use it to solve the system of
_ 5 -3 —-1ll2 1 3
equations —4x + 4y + 4z = 16,
—7x+y+3z=4
5x -3y —z=—4.
34 Evaluate f\/m[log(x2+1)—210gx] dx 5

x4

OR

Evaluate f2logcosx dx.

35 | Find the vector equation & cartesian equations of the line which is perpendicular to the lines | 5
with equations

x+2 y—-3 z+1 x—1 y—-2 z-3

1 2 7 = 3 4
and passes through the point (1,1,1). Also find the angle between the given lines.
SECTION E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case
study question has two subparts of 2 marks each)

36 | The Government declare that farmers can get Rs 300 per quintal for their Tomatoes on 1st
July and after that, the price will be dropped by Rs 3 per quintal per extra day. Raman's
father has 80 quintal of Tomatoes in the field on 1st July and he estimates that crop is
increasing at the rate of 1 quintal per day.

Based on the above information, answer the following questions.

(i) If x is the number of days after 1st July, then write price and quantity of Tomato

in terms of x. 1
(i)  Find the Revenue in terms of x. 1
(iii)  Find the number of days after 1st July, when Raman's father attains maximum 2

revenue.

OR
On which day should Raman's father harvest the tomatoes to maximise his
revenue?
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37

In a diamond exhibition, a diamond is covered in cubical glass box having coordinates O(0,
0, 0), A(1, 0, 0), B(1, 2,0), C(0, 2,0),0’(0, 0, 3), A’ (1,0, 3), B’ (1, 2, 3) and C’ (0, 2, 3).

010, 0, 3)

(0,2, 3)

C(0,2,0)

Based on the above information, answer the following questions.
(i)Find the Direction ratios of OA

(i1) find the Equation of diagonal OB’

(iil) find the Equation of Line O’B’

[EEN

38

Husband and wife appear in an interview for
two vacancies in the same post. The probability

of husband’s selection is % and that of wife’s

selection is§ .

Based on the above information, answer the
following questions.

(i) Both of them will be selected.

(i) Only one of them will be selected.
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MARKING SCHEME

SQP-01, 2024-25

CLASS: XllI
SUBJECT: MATHEMATICS (041)

Q. SECTION-A Marks
No
20
1 (b) 6 (d) 11 (d) 16 (b)
2 (c) 7 (@) 12 (d) 17 (@)
3 (d) 8 (b) 13 (b) 18 (b)
4 (b) 9 (d) 14 (d) 19 (c)
5 (d) 10 (c) 15 (@) 20 (@)
SECTION-B
21 | Given a correct example 1
~ R is not transitive. 1
22 | Taking logarithm on both sides 1
Differentiating both sides with respect to x 1
go W _ y—xlogy)
dx x(x—ylogx)
OR
f(x) is continousatx = m
LHL = RHL = f(r) 1
—2
k = ? 1
23 | Lettan x =t Y
Primitive = - cos (tan™1x) + ¢ 1%
24 | For correct diagram Yo
=V5T—aZ, Y
. 25m .
required area ==, square units.
OR 1
: Y
For correct diagram 1
4 2
y = z [52 _ 42
required area =57 square units. 1
25 | a,b,c are unit vectors
~1d1=2,1b1=3,1¢1=5 1
d+ b+ ¢ =0 (given)
- 2
“(@+b+¢) =0
~dP+bIP+E2 +2 (@.b + b.¢+Td) = 0
4+9+25+2 (@.b + b.¢ +¢.d) = 0
~d.b+b.¢+cd=—-19 1
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SECTION C

26 | y=3cos (log x) + 4 sin (log x)

Y 3sinClogx) = + 4 cos(log x)~

%~ 3sin(logx) — cos(logx) . 1
d

xd—y = —3sin(logx) + 4 cos(log x)
d a7y dy 1 ) 1 1
X3 >+ e —3 cos(logx) Z- 4 sin(log x) <

4%y | dy :

x? axZ >+ x Fv —{3 cos(logx) + 4 sin(logx)}

2y, +xy;+y=0 1

27 Yo

Put t =x-a
sin(t+a) &
1
S f sint dt
So ans is sina log|sin(x —a)| + xcosa + ¢ 2
OR
Let sinx—cosx=t i
0
f dt 1
9+ 16(1 —t?2
-1 ( ) 1%
Ans is —£= log9
28 | For correct diagram Ya
— 1 _ 1 2 1
A 2_f0xdx 2, x d)_c Ly
Required area = 1/3 sq. unit
It is a homogenous differential equation,

29 | Put y=vx 1
Then dv = dx/x .
=~ =logcx

1

y

x = kex
OR

9 Y ”
dx X
ILF. = x? 1
yx? = “te

4 1.5
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30 | correct graph 1
correct corner points 1
Hence, Z is maximum at X = % y= %and maximum value = 19 1

31 | X can take values 2, 3, 4,5, 6 1
(+1 cannot be greater than the other selected number)

X 2 |3 4 5 6
P(X) 2 4 6 8 10
30 30 30 30 30 1
X.P(X) 4 12 24 40 60
30| 30 30 30 30
. _ _ 4+12+24+40+60 _ 140 _ 14 1
Mean of X=E(X)=) X P(X) = ———— =57 =3
OR
The random variable X has a probability distribution P(X) of the following form, where k is
some number :
X 0 1 2 OTHERWISE
P(X) K | 2K 3K 0
@ As Sum of all probabilities should be 1
=>k+2k+3k=1 =k=1/6
(b)  P(x<2)=p(x=0)+p(x=1)=k+2k=3()=> .
(©)  P(x>2)=3k+0=3()+0 =~
SECTION D
32 | For ONE -ONE 2.5
For Onto: 2.5
OR
Reflexivity: 1.5
R is reflexive.
Symmetry: 15
R is symmetric
Transitivity: 2
R is transitive
~R is Equivalence Relation.
33 —4 4 4711 -1 1 8 0 0 1
[—7 1 3”1 -2 —2]=[0 8 O]
5 -3 -—-1l12 1 3 0 0 8
B~l= L F _% 12]
82 1 3 L
Matrix form of equations
1
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2
X=B~1C
Hencex=1,y=2andz=3.
34 x2+1 x2+1, 1 1
J = log(7)  dx
3
x2+1 . _ 1[x%+1]2 x%+1 2
Put / —— = t ,Required answer = —5[ = ] [log = g] +c 1
OR
Let 1= [2logcosx dx -—(i) 3
Then, using P-4
_ (3 T _ . .
| = [2logcos(5 — x) dx = [Zlogsinx dx --(ii)
s
Z
21 = flog(sinxcos x) dx 1
0
2] = —mlog?2 2
= ——log2
= > og 5
35 | Find drs of required line where a=-4, b=4 & c=-1 1
Equation of required line in vector equation & cartesian equations: x—;l = yT_l = %
- A A T A A N - - 1
&r=0+]+k)+A(—41+ 4] —k) 1
' — cos— 122
And find angle 8 = cos NG 2
SECTION E
36 (i) (300 —3x) & (80 + x) 1
(i) -3x2 + 60x + 24000 1
(iii) 10 2
OR
11" July
37 (i) Direction ratios of OA =1,0,0 1
(i)  the Equation of diagonal OB’zf = % =2 1
(iil)  Equation of Lineis 0’8" =X =2 =22 2
38 242

i)z ()2
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SAMPLE QUESTION PAPER -02, 2024-25

BLUEPRINT
CLASS: XII MATHEMATICS (Code-041)

UNITS NAME OF CHAPTERS SECTION A SECTION SECTION SECTION SECTION E TOTAL
(Objective Type) B C D (CBQ)
(1 MARK EACH) (VSA) (SA) (LA) (4 MARKS
(2 MARKS | (3 MARKS | (5 MARKS | EACH)
MCQ ARQ | EACH) EACH) EACH)
UNIT-I RELATIONS AND 2(1) 5%(1)
(Relations & FUNCTIONS 8(3)
Functions) INVERSE 1(1)
TRIGONOMETRY
FUNCTION
UNIT-II MATRICES 2(2)
(Algebra) 10(6)
DETERMINANT 3(3) 5(1)
UNIT-1 CONTINUITY & 2(2) 2%(1) 3(1)
(calculus) DIFFERENTIABILITY
APPLICATION OF 2(2) 4*(1)
DERIVATIVE 35(17)
INTEGRATION 2(2) 2(1) 3%(1) 5%(1)
APPLICATION OF 2%(1) 3(1)
INTEGRATION
DIFFERENTIAL 2(2) 3%(1)
EQUATION
UNIT-IV VECTORS 1(1) 2(1)
(Vectors &
3D) THREE-DIMENSIONAL 1(1) 1(1) 5(1) 4%(1) 14(6)
GEOMETRY
UNIT-V LPP 2(2) 3(1) 5(3)
(LPP)
UNIT-VI PROBABILITY 1(1) 3%(1) 4(1) 8(3)
(Probability)
TOTAL 18(18) 2(2) 10(5) 18(6) 20(4) 12(3) 80(38)

(*) represents question with internal choice. Marks are mentioned outside brackets. No. of questions - within the
brackets.

Time: - 3 Hours

General Instructions:

SAMPLE QUESTION PAPER-02

2024-25
CLASS: XlIlI
SUBJECT: -MATHEMATICS (041)

Read the following instructions very carefully and strictly follow them:
(1) This Question paper contains 38 questions. All questions are compulsory.

(i) This Question paper is divided into five Sections - A, B, C, D and E.

Max Marks: - 80
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(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no.
19 and 20 are Assertion-Reason based questions of 1 mark each.

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying
2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks
each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type gquestions, carrying 5
marks each.

(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions
of Section E.

(ix) Use of calculator is not allowed.

Q. SECTION-A Marks
No (This section comprises of multiple choice questions (MCQs) of 1 mark each) Select the
correct option (Question 1 - Question 18):
1 x—y 21_[2 2 . 1
If [ N e = [3 5] , then value of y is
(@)1 (b) 3 (c) 2 (d 5
2 | The A=Y 1] , then A 2 is equal to 1
1 0
0 1 1 0 0 1 1 0
@[ of ®f o ©f; @[y 3
3 | Let A be a non-singular square matrix of order 3 x 3 and |adj A| = 64 then |A| is equal to 1
(@) +64 (b) £16 (c) 8 (d) none of the these
4 2 A -3 1
IfA=|0 2 5 [,then Alexists, if
1 1 3
@A=2 (b)A #2 A # =2 (d) None of these
5 If A is a square matrix of order 3 x 3 such that |A| = 2, then the value of |adj(adj A)| is 1
(a)-16 (b) 16 (c)0 (d) 2
6 | The functiony = |x — 5] is 1
(@) Continuous at x =5
(b) Differentiable at x = 5
(c) Both continuous and differentiable at x = 5
(d) Neither continuous nor differentiable at x = 5
7 | Derivative of sec (tan™x) w.r.t. x is 1
X X 1
®) Fee b  @xvi+x O 5=
8 | The function f(x)=x* is decreasing in the interval:
@) (0,e) (b) (0,2) (9 (0,1) (d) none of these
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9 | For the function y=x3+21,the value of x, when y increases 75 times as fast as x ,is
(a)+3 (b)£5V3 ()5 (d)none of these
10 |if [(sin2x — cos2x)dx = %sin(Zx —a)+c thena=
(a)% -2 ©F (d) None of these
11 etan™'x
f 1 + x? dx =
1 an 1x
@)% ——+c () x%e T e (el 4 (df e
12 | The order of the differential equation 2x3 y 36 ~ty= 0is
@ 2 (b) 1 (©0 (d) not deflned
13 | The general solution of % + ytanx = secx is
(@ ysecx =tanx + C (b) ytanx = secx + C
(ctanx = ytanx + C (d)xsecx =tany + C
14 11fd =7i+j + 4k and b = 2i — 6] + 3k, then the projection of d@ on b is
(@)= (b)> (© ==  (d) None of these
15 | The equation of line passing through the point (—2,4, —5) and parallel to the line ’%3 =
y—4 Z+8 .
—="—1s
5 6
X2 _y-4_ 275 x_+2 - _4 _Z5
(a) 3 5 6 (0) - T 6
x+3 y—4 zZ+8 x+2 y—4 zZ+5
©5 === @ 5 ="r=2
16 | A linear programming problem is one that is concerned with
(@) finding the optimal value (maximum or minimum) of a linear function of several
variables.
(b) finding the limiting values of a linear function of several variables
(c) finding the lower limit of a linear function of several variables
(d) finding the upper limits of a linear function of several variables.
17 | Inequation y — x <0 represents
(@) The half plane that contains the positive x-axis
(b) Closed half plane above the line y = x, which contains positive y-axis
(c) Half plane that contains the negative x-axis
(d) None of these
18 | If A and B are two events such that: P(A) = 0.40, P(B) = 0.35 and P(A U B) = 0.55, find

P(B/A) is
(a) 5 (b)> (c)2 (d) None of the above
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ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two
statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.)

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) A'is true but R is false.

(d)  Alisfalse but Ris true.

19 | Assertion (A): The principal value branch of function cos™! x is [0, 7] 1
Reason (R): The value of cos™?! (cos 37") is 37"

20 | Assertion (A): Vector equation of a line which passes through two points whose position 1
vectorare dand bis 7 = d + A(b — @).

Reason (R): Vector equation of a line passing through the given point whose position
vector is @ and parallel to a given vector b is # = d + Ab.

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

21 | If the relation R is defined on a set A of people living in a Town by aRb, if and only if b 2
lives within one kilometre from a, then check if the relation is reflexive, symmetric.
22 | Find Derivative of f(x) = tan~*(V1 + x2 + x) with respect to x. 2
OR
x%-25 +5
If f(x) = { % % is continuous at x = 5, find the value of k.
k ,x =5
23 | Integrate ——. 2
x“+3x+2
24 | Find the smaller area enclosed by the circle x? + y2 = 4 and line x +y = 2. 2
OR
Find the area of the ellipse x? + 9y? = 36 using integration.
25 | If @ and b are vectors such that |d@| = 2, |b| = 3 and d.b = 4 then find |d — b|. ?
SECTIONC
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
d 1
26 Ifx\/l +y+yVvl+x=0andx # y,prove that d—i =~ G 3
27 | Integrate Vx2 + 4x + 6 3
OR

T sin?
Prove that [z ———

sinx+cosx

dx = \/%log(\/f +1)

Find the area of the minor segment of the circle x? + y? = a? cut off by the line x =

Nil=
w

28

Solve the differential equation (tan™'y — x)dy = (1 + y?)dx
29 OR 3

Solve the differential equation Z—z +3y=e %
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30 | Solve the following problem graphically: 3
Maximize Z = 3x+9y subject to x+3y < 60,x +y > 10,x <y, x =20,y = 0

31 | Two numbers are selected at random (without replacement) from the first six positive 3
integers. Let X denote the larger of the two numbers obtained. Find E(X).
OR

Probability of solving specific problem independently by A and B are % andg respectively.

If both try to solve the problem independently then find the probability that
(@) The problem is solved
(b) Exactly one of them solve the problem.

SECTION D
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32 |LetA = R- {Z},B = R-{3} Let f: A — B be defined by f (x) = — ¥ x € A. Then |5
show that f is bijective,

OR
Let n be a fixed positive integer. Define a relation R in Z as follows: Va, b €Z, aRb if and
only if a— b is divisible by 4 . Show that R is an equivalence relation.

33 1 -2 017 2 -6 5
Find the the product [2 1 3| [-2 1 —3]andusing it solve the system of equations
0 -2 111-4 2 5
x-2y =10, 2x + y +3z =8, -2y + z = 7.
34 R 5
Evaluate:] = fx(l_Zx) dx
OR
Evaluate: J2(2 logsin x — logsin 2 x)dx.
35 | Find the shortest distance between == = 2= = Z and *= = 22 = 27, 5
SECTION E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case
study question has two subparts of 2 marks each)

36 | A student of class XII wants to construct a rectangular
tank for his house that can hold 80 cubic feet of water.
The top of the tank is open. The width of tank will be
5 ft but length and heights are variables. Building the
tank cost Rs 20 per sq. ft for the base and Rs. 10 per
square ft for the side.

Based on above information, answer the following: e o
(i) Represent Total cost of tank as a function of h? setnsto o sacc sl

(if) What is the value of h at which the cost of tank is 1
minimum? 1
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(iii) Find the least cost of tank? 2
OR
Find the total cost building the wall of tank.
37 | Ifay, by, c1 and ay, by, c2 are direction ratios of two lines L, L,
say L1 and L respectively. Also, If 11, m1, ny and Iz, my, 7\ :’"
n2 are direction cosines of two lines say L1 and ; f;" /
L respectively. \ﬁ \Z " - /
Based on the above information, answer the following " <
questions Z
(@) What is the relation between the direction cosines of I | 1
lines L1 and L, if Ly is perpendicular to L»?
(b) What is the relation between the direction cosines of lines L1 and Ly, if L1 is parallel to 1
Lo?
(c) Find the coordinates of the foot of the perpendicular drawn from the point A(1, 2, 1) to )
the line joining B(1, 4, 6) and C(5, 4, 4)?
OR
Find the direction ratios of the line which is perpendicular to the lines with direction ratios
proportional to 4, -3, 5 and 3, 4,5.
38 | In an office 3 employees Vinay, Sonia and Igbal process
incoming copies of a certain form. Vinay process 50 % of the a
forms. Sonia processes 20% and Igbal the remaining 30% of Q L \,‘!Z ,
the forms. Vinay has an error rate of 0.06. Sonia hasan error | {8 | A K
rate of 0.04 and Igbal has an error rate of 0.03 @ -/
(i) What is the conditional probability that Sonia processes the i “Iﬁ:‘ -
form and an error is committed in processing? 2
(if) What is the total probability of committing an error in processing the form? 2
SAMPLE QUESTION PAPER- 02
2024-25
CLASS: XIlI
SUBJECT: MATHEMATICS (041)
MARKING SCHEME
Q. Question Marks
No SECTION - A
20
1 @) 6 @ 11 (© 16 (a)
2 (d) 7 (@) 12 (@) 17 (b)
3 (c) 8 (b) 13 (@ 18 (@)
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4 (d) 9 (© 14 (d) 19 (©)
5 (b) 10 (b) 15 (b) 20 (a)
SECTION-B
21 | To show R is Reflexive. 1
To show R is symmetric 1
22 | f(x) = tan " '(V1 +x2 +x)
Simplest form of f(x) = % + %tan‘1 x 1
fe = 2(1+x2) 1
23 2x _ 2x 1
fx2+3x+2 Ldx = f(x+1)(x+2) dx, 1/2
B S T 2
(x+1)(x+2) T x+1  x+2’
1] [x+1 m dx = —2log(x + 1) + 4log(x + 2) + c. 1
24 | For correct Figure 1
For finding Shaded Area = — 2. 1
OR
For correct Figure 1
For finding Shaded Area = 121. 1
- -2 -
25 |1a—p —(a—b) @2+ |b| —2d.b=4+9-8=5. 1+1/2
I 1/2
| —b| =
SECTION C
26 xJ1+y=-yvl+x 1
On squaring and simplification 1
Correct derivative .
27 1+1/2
f x2+4x+6dx=f (x+2)2+2dx
42 1+1/2
= \/x2+4x+6+log|x+2+\/x2+4x+6|
28 | For correct Figure 1
For finding Shaded Area = &2 2. 2
For correct Integrating Factor
29 | For correct solution x = tan"1y — 1 4 ce~tan 'Y 1
OR 5
For correct Integrating Factor
For correct solution e3*y = e* + c. 1
2
30 | Correct figure 1
Shading correct feasible Region 1
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For Maximum value of Z.

1

31 | For correct table 2
For correct E (x) = 13—4 1
OR
(8) P(Problem will be solved) =2 _1&/12’21
(b) P(Exactly one of them solve the problem) = %
SECTION D
32 | For ONE -ONE 2.5
For Onto:- 2.5
OR
Reflexivity: 1.5
R is reflexive.
Symmetry: 1.5
R is symmetric
Transitivity: 2
R is transitive
~R is Equivalence Relation.
33 | For correct multiplication of matrices 1
For correct inverse of coefficient matrix 2
For correct solution (x = 4,y = =3,z = 1). 2
34 1-x> . . . :
m is an improper rational function, which can be rewritten as
1-x2 1 —2+1

x(1-2x) - 2 T x(1-2x)

X
_E+1 :é B
x(1-2x) x (1-2x)

X—2=A(1—2x) +Bx

On comparing of coefficient of x and constant, we get A=—2 and B=—3

X
ot 2 -3
x(1-2x) x (1-2x)

—-X

[ —dx=[Zdx+ [

x(1-2x)

-3
(1-2x)

dx

log(i;Zx) I

I = —2logx —3
3
I = —2logx +§log(1—2x) +c

x 3
I=2—— 2logx +Elog(1—2x) +c
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OR

T
2
f (2logsinx — logsin 2 x)dx
0
I—fgl sin® x 4
B 0 °9 2sinxcosx x

g tanx
=f log( )dx
0 2
T

: :
2l :Ilog(tan x}(cotxjdxzj-
0 2 2 0

1 =i0g ()

35 | Correct formula 1
Correct Answer 4
SECTION E
36 | (a) C(h) = 100 h + 320 + 16% 1
(b) For h = 4 ;
(c) 1120
OR
720
37 @ LI, +mm,+nn,=1 1
(b) L_m_m 1
Iy my ny 2
(©) 3,4,5)
OR
The direction ratios of the line perpendicular to the lines with direction ratios proportional
to4,-3,5and 3,4,5are -5, -7, 7.
38 (i) 0.04 2
(i)  0.045 2
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SAMPLE PAPER 03 (2024-25)

BLUE PRINT
CLASS- XII SUBJECT- MATHEMATICS (041)
Time Allowed: - 3:00 Hours Maximum marks: - 80
(Case
S.NO | Name of (MCQs VSA SA LA study- UNIT
Chapter & (2 Marks | (3Marks | 5Marks | based | TOTAL | WISE
Assertion- | questions) | questions) | questions | question) TOTAL
Reason (4
based) Marks)
(1 mark)
1 Relations and ) 1*(5) | ----- 2 (6)
Functions | | -
2 Inverse 1*2) |- || e 1(2) 3(8)
Trigonometric
Functions
3 Matrices 1(1) 12 | - e ] 2(3)
4 Determinants 1)+ |- | 1(5) |- 3(7) 6 (10)
1(AS-
R)(1)
5 Continuity and | 2 (2) 1*(2) 13 |- |- 4 (7)
Differentiability
6 Applications of | 2(2) 12 |- |- 1(4) 4(8)
Derivatives (1+1+2)
7 | Integrals 20) 12 16 | — | — 5(10) | 16(35)
+1*(3)
8 Applications of | ----- |- | ---e- 1(5) |- 1(5)
Integrals
9 Differential 2(2) |- 1*@Q3) |- | - 3(5)
equations
10 Vector Algebra | 2(2) |- |- | - 1(4) 3 (6)
(1+1+2%)
11 | Three- 2(2) + — | 1*(5) |- 4(8) 7 (1)
Dimensional 1(AS-
Geometry R)(1)
12 Linear 2(2) |- 13 | - | - 3(5)
Programming
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13 | Probability 1) [ 1*@3) |- 1(4) 3(8) 6 (13)
(1+1+2%)
TOTAL 20(20) | 5 (10) 6 (18) 4 (20) 3(12) 38(80)
38 (80)

* Internal Choice Questions,

AS-R = Assertion-Reason

# No. of questions (Marks)

SAMPLE QUESTION PAPER-03 (2024-25)
SUBJECT: MATHEMATICS (041)
CLASS: Xl

Time: - 3 Hours Max Marks: - 80
General Instructions:

Read the following instructions very carefully and strictly follow them:

(1) This Question paper contains 38 questions. All questions are compulsory.

(i) This Question paper is divided into five Sections - A, B, C, D and E.

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no.
19 and 20 are Assertion-Reason based questions of 1 mark each.

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying
2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks
each.

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type guestions, carrying 5
marks each.

(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions
of Section E.

(ix) Use of calculator is not allowed.

(@) (1.2) (b) (4,1) (©) (0.2) (d) (-3.2)

Q SECTION A Ms
No (This section comprises of multiple choice questions (MCQs) of 1 mark each) Select the
correct option (Question 1 - Question 18):
1 | Set A has 3 elements and Set B has 5 elements. Then the number of injective functions that | 1
can be defined from set A to set B are
(@ 15 (b) 64 (c) 60 (d) 20
2 . . . (d%y 2 dy\?> _ . [(d?y 1
The degree of the differential equatlon.(ﬁ) + (E) = xsin (ﬁ)
(@1 (b)2 (©)3 (d)Not defined
3 | The unit vector perpendicular to the vectors 7 + jand { — j forming a right-handed 1
system is :
~ =~ k k
(a) & (b) —k (©)5 () -
4 | The point which does not lie in the half plane x — 2y —1 <0 is 1
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The angle between the lines passing through the points of first line (6,7,8), (4,3,4)
and points of second line (—2,—-2,1),(0,2,5) is

@ > O ©0 (@ =
6 1
vz o dx
f is equal to
0 2 — x2
Vs Vs Vs T
(@) 3 (b) 3 (c) P (d) 7
7 | If the matrix A is both symmetric and skew symmetric, then
(a) A is a diagonal matrix (b) A is a zero matrix (c) A is a scalar matrix (d) None of these
8 litpe)=2, P (g) =-and P(AUB) == then P(A N B)'=
(a) 3/10 (b) 7/10 (c)2/5 (d) None of these
9 | The difference between Max. Z and Min. Z, where Z = 5x — 3y and corner points of feasible
solution region are (5,5), (0,10), (0,20), (15,15) :
(@) -30 (b) 10 (c) 90 (d) 30
10 | The solution of the differential equation Z—i = % satisfying the condition is
(@) y = xlogx + Cx (b)y =logx+x+C
(c)y = xlogx +x*+C dy=xe*1+C
11 | Find the area of a parallelogram whose diagonals are given by 2 and 5j
(@5 (b) 10 (c)20 (d)2.5
12 | If lines xT_Z = y_—_: = % and xk;l = yT_3 = Z;—S are mutually perpendicular then k is equal to
@ = () ©> (=
13 | The point(s) on the curve y=x2,at which y- coordinate is changing 5 times as fast as x-
coordinate is/are
(@)(5:25) ®(3.2) ©(57) ENER
@i 2’4 “\2'2 (d)(3.9)
14 NG
The value of ],ﬂdx is
SInxcosx
(a) 2vtanx + C (b) 2vVsinx + C (c)2vsecx +C (d)2tanx + C
15 | The equation of line passing through (-7, 8) and (5, 2) is
@x+2y-9=0 (b)5x-y-27 =0
©x-2y+9 =0 d5x +y-27=0
16 | The interval on which the function f(x) = 2x3 + 9x% + 12x — 1 decreasing is
(@) [-2,-1] (b) [-1, 0] (c)[—o0,—2] (D[-11]
17 | If f(x) = log(logx), then derivative of f(x) at x = e is:

(@) 1 (b) e () 0 (d) /e
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18 SinX 20 1
If f(x)= { 2x is continuous at x = 0, then the value of Kis:
k,x=0
(8 1 (b) 3 COF (d)0

ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two
statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.)
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
® A'is true but R is false.
(d) A is false but R is true.

19 | Assertion (A) : If a line makes an angle of 30°, 60°, 90° with the positive direction of 1
V31
2

X, y, z axes respectively , then its direction cosines are < 5 0 >,

Reason (R) : Angle between the two lines ’63;2 = y_—+21,z = 2 and xT_l = yT” = Z;—S is 90°.

8 -1 -1
Assertion(A) : The matrix [3 1 2 ] is singular.
1 4 7

Reason(R) : The value of determinant of matrix A is zero.

20

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

21 | Find: [ X2 dx 2

x2

22 | Find The value of cos™*(cos 5—ﬂ) + sin~1(sin 5—”) . 2
3 3
OR

Find the domain of cos~1[x]. Where [x] denotes the greatest integer function.

23 | On the occasion of Deepawali a child lightens the rocket which is moving in a straight line in | 2
such a way that its distance in meter from a fixed point on the line after t second is given by
3t3 + 2t + 7.Find the velocity at the end of 5 seconds.

24 Z, osx<1 2

If the function f(x) =1 —1, 1 < x < +/2 iscontinuous in[0,c0), then find the value

k2b2;4b’ \/7 <x <o
X
ofaandb
OR

Differentiate log,(log.x) with respect to x

25 If A= [_22 _22] and A% = kA then write the value of k 2
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SECTIONC
(This section comprises of 6 short answer type questions (SA) of 3 marks each)

26 | Find the general solution of differential equation: (x + 2y*) Z—z =
OR
Solve the differential equation: x dy —y dx = /x? — y?2 dx.
27 | A die is thrown twice and the sum of the numbers appearing is observed to be 6. what is the
conditional probability that the number 4 has appeared at least once.
28 | Maximize Z=8x+9y subject to the constraints given below:
2x+3y <6, 3x —2y <6, y <landx,y =0
29 X
Evaluate | =% OR
dx
Evaluate: | ——
vaiuare f V3x2+6X+12
30 | If x = aef(sinb + cos ) and y = ae?(sinf — cos 6), prove that Z—z = %
31 cos5x + cos4x
Evaluate f dx
1 —2cos3x
OR
Evaluate fon xlogsinx dx
SECTIOND
(This section comprises of 4 long answer (LA) type questions of 5 marks each
32 | Find the area of the region included between the parabola 2y = 3x2 and the line
x—2y+10=0
33
An insect is crawling along the line 7 = 61 + 2j + 2K + A(f -2 j +2 k) and another insect is
crawling along the line 7" = —47 — K + u(31-2j +2 k). At what points on the lines should
they reach so that the distance between them is the shortest? Find the shortest possible
distance between them.
OR
The equations of motion of a rocket are : x = 2t,y = —4t, z = 4t, where the time t is given
in seconds, and the coordinates of a moving point in km. What is the path of the rocket? At
what distances will the rocket be from the starting point 0(0, 0, 0) and from the following
line in 10 seconds? 7 = 207 — 10f + 40K + u(107-20j +10K).
34 x

Prove that the function f(x) = = such that f: R— [_71,%] is one- one and onto function.

Find the images of 3 and 4 and pre-image of -1 .
OR
Show that the relation R defined in the set of natural numbers is defined by (a,b)

R(c,d) if % + % = % + %.Show that R is and equivalence relation .Also find the equivalence
class of (3,4) .
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35 1 -1 1 4 2 2 5

IfA=12 1 —3] and B= [—5 0 5] ,find AB Hence,
1 1 1 1 -2 3
solve the system of equations: 2 i4l 242 S0andiei+i=n
X Yy z xX Yy z X Yy z
SECTION E
(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts.
The first two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively.
The third case study question has two subparts of 2 marks each)

36 | Solar Panels have to be installed carefully so that the tilt of the roof, and the direction to the | 1
sun, produce the largest possible electrical power in the solar panels. A surveyor uses his | 1
instrument to determine the coordinates of the four corners of a roof where solar panels are to | 2
be mounted. In the picture, suppose the points are labelled the roof corner nearest to the camera
in units of meters P, (6,8,4), P, (21,8,4), P; (21,16,10) and P, (6,16,10).

(i) What are the components to the two edge vectors defined by A=PVof P, —PV of P; and
position vector B =PV of P, — PV of P,? (where PV stands for position vector)
(i) What are the magnitudes of the vectors A and B.
(iii) What are the components to the vector N (where |N| = 150), perpendicularto 4 and B
and the surface of the roof?
OR
The sun is located along the unit vector S =1%i- 6/7] + 1/7 K. If the flow of solar energy
is given by the vector F =910 S in units of watts/meter 2, what is the dot product of vectors
F with N.

37 | P(x) = —5x2 + 125x + 37500 is the total profit 1
function of a company, where X is the production 1
of the company. 2

Based on given information, answer the following questions:
0] What will be the production when the profit is maximum?
OR
What will be the maximum profit?
(i) When the production is 2 units, what will be the profit of the company
(iii)  What will be production of the company when the profit is Rs. 38250
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38

Aditya, Bhaskar & Ravi graduated from [IM
and the chances of being selected as the,
manager of a firm is 4:1:2 respectively. The
respective probability for them to introduce a
change in marketing strategy are 0.3, 0.8 & 0.5
respectively. Let E1, E2 & E3 be the event that
Aditya, Bhaskar & Ravi be selected and A be
the event change does takes place. Based on
above information, answer the following:

(1) Write the probability of selection of Aditya.

(2) Write the probability that the change took place due to appointment of Bhaskar.

Sample Paper 03
Marking scheme 2024-25

Class: XII Subject: Mathematics
Section: A (MCQs of 1 Mark each)
1 (© 6 (© 11 (b) 16 @)
2 (d) 7 (b) 12 (b) 17 (d)
3 @) 8 (b) 13 (b) 18 (b)
4 (b) 9 (© 14 @ 19 (b)
5 (©) 10 @) 15 @) 20 @)
Section: B (VSA of 2 Marks each)

21 xe*—e* _ 11 1

J=—F—dx=[e*(s —5)dx

= iex 1

22 = cos~*(cos(2m — 5?”) + sin~!(sin(2m — 5?”) &

— -1 i i1 _cin(®

= ios 7T(cos(3) + sin™( 51n(3) 1

=3= 370 ”

OR
—1<[x]<1 2-1<x<2 =2xe[-12). 1+1

23 y=3t3+2t+7 Y

Velocity, v = % =9t? + 2 11

Velocity after 5 seconds 227 metre/sec &
24 Since f(x) is continuous in [0,00), the 1

lim* =1

x—1 a

=a=-1
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2_
And lim 2= =
x->V2 X

2_
= lim 222
x-V2Z 2
= 2b?—4b = -2
= 2b% —4b + 2=0
= 2(b—1)%=0
=>b=1
OR
Y=log,(log.x)
_loge(logex)
a loge 7
dy _ 1 1
"dx  (loge 7)x(loge x) xloge(7x)

-1

25

AZ:[_SS _g]
=% 5]
=44

K=4

Section: C (SA of 3 Marks each)

26

dx

X503
o -r=2y*(LDE)

1
LF.= e 7% =

1
y
Solution is: x% = f2y3.%dy
X _ 2,3
5 =37 +C

OR

dy _ y+Jx?-y?

dx X

Homogeneous diff. Equation
Let y = vx then
v+ x% =v+V1-v?
dv _ dx
Vivz  x
sin"'v=1logx +C
1

sin™ Y logx + C
X

Yo
Yo

27

Total events =36
E=getting sum of numbers on both dice is 6
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F=number 4 had appeared at least once
E={(1,5)(5.1)(2,4)(4,2)(3,3)}
F={(1,4)(2,4)(3.4)(4,1)(4,2)(4.3)(4,4)(4,5)(4,6)(5,4)(6,4)}
EnF={(2,4)(4,2)} 2
P(ENF)=2/36;P(E)=11/36 1
Ey_ P(E) _
(F)_P(EnF)_lel
28 Correct feasible region 15
Solving equations and correct corner points 1.5
29 LetvVx+1=t¢t
=>Jx=t—-1
=>x=(t — 1)?
=>dx=2(t-1) 1
_ x _r2(t-1)3
=> fmdx = f—t dt
=[2(t? -+ — 3t +3)dt 1
¢3 3t? 1
:2(? -Iogt- — +3t) +C
=[D Iog(\/— 1) - 25 43(yx - 1)] +C
OR
1 dx 1 dx 1 dx
SO|.|=—f—=—f =_f—
\/§ VX2+2X+4’ \/§ (X+1)2+(\/§)2 \/§ ’(t)2+(\/§)2
(put x+1=t => dx=dt)
=\/i§ log[t+Vt2+3|+c
1
== log [(x+ 1) +Vx2+2x+ 4| +c
30 x = aef(sinf + cosf) = Z—: = 2ae? cos 6 and 1
y = aef(sinf — cos) = Z—: = 2ae?sin@
dy _ 2aesin0 _ dy _ ____ 1
dx  2aefcos@ dx tant (D
x+y aee(sin9+cos 0) + aee(sine—cos 0
and x-y aef(sinB+cos @) — aef(sinf—cos 0) tand (2) 1
dy _ x4y
From (1) & (2) proiabt
31
_ [ cos5x+cos4x
I_f 1-2cos3x 1
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9x X
2c0S—cCcoSs=

=[—2—Z dx

3—40052(7)
.. . 3
Divide and multiply by cos;x
Zcos cos—cos3

I=f 2 dx

3cos——4co 3 ( X

ZCOS—COS—COS—
= [EEO
2

=— [(cos2x + cosx)dx

Ao
= S”; X _sinx +C

OR
Let I:fon xlogsinx dx...... (1)
Using P4
(T .
1=/, (m — x))logsinx dx.....(2)
Adding 1 and 2
21=r fon logsinx dx
Using P6
T2 .
1=2.- [ logsinx dx

1= [ logsinx dx
|=r(—Z log2)

I:—%Z log2

Section: D (LA of 5 Marks each)

32 Graph of curve and line
Intersecting points (-5/3 , 25/6) and (2,6
Correct integral and limit
Solving integral == ‘

Actual answer \ |
\ /

33 u—3A=4and17u—31=20=> u=1land 1 = — 2.5
PV of the points at which they meet so that the distance between them is the
shortest are 5 + 4j and -7 — 2] — 3K 1
PQ = —61— 6] — 3k 1
SD = 9 units 0.5

OR
Equation of PathZ= =X =2 drs. 2-4,4
2 -4 4 15
When t=10 sec ,x = 20,y = —40,z = 40 1

So the rocket will be at the point P(20,-40,40) , OP = 60 km
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Distance = 10v3

34

For one-one
Let f(x,)=f(x,)
X1 X2

%1241 - x32+1

(1 — x2)(1 — x1%2)=0
X1 =Xy

Therefore f(x) is one-one
For onto

Let y_x2+1

= y(x? + 1)=x

= yx? —x+1=0

For real roots D> 0

1-4y2 >0

yE [—— —] =Codomain. Therefore, function is onto also

Images of 3 are f(3)=3/10 and f(4)=4/17
Preimage of -1

X

X711
x2+x+1=0 which gives non-real roots. Therefore, no preimage of -1 exists
OR

@b)REd) if Z+5 =2

For reflexive (a,b) R(a,b)
1 1 1 1

atr=ats

For symmetric (c,d) R(a,b)
1 1 1 1

ata=y

For transitive

(ab) Rc.d) if =+ =

it
Let (CA)R(e, f) if -+ =

Addlng (1) and (2) we get
1
Which |mpI|es (a,b) R (e,f)
Therefore, transitive also
Above relation is a n equivalence relation

Equivalence class of (3,4) is (4,3)

41
a

35

AB=

1 -1 1 4 2 2
2 135 0 s
1 1 1 1 -2 3
=>AB=10 1

= A=
SA)=]
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> A 1=—
10
(4 2 2
= A 1l= B|:_5 0 5]
1 -2 3 1.5
1
1 -1 1 |[’1f]| 4
= [2 1 —3] H:H
1 1 1l|7] 12
Z
=x=1/2;y=—-landz =1 L5
Section: E (CS Based of 4Marks each)

36 (i) 150,0; 0,8,6 1
(i) Answer : 00v152 =15unit, & V82 + 62 = /64 + 36 =100 = |1
10 unit

~ L i j k 2
(i) N=AxB = N= |15 0 0|=-15(6j-8k)=-90j+120k; O, -
0 8 6
90,120 & Here [N|=+902 + 1207 =+22500 = 150
OR
F = 910 (1/2i — 6/7j + 1/7K) = 455i- 780j + 130k.
The dot product is just # - N = 455 x (0) — 780 x (—=90) + 130 x 120 = | *
85,800 watts.
From the definition of dot product: F-N = |17" | N |cos® Then since | F | = 1
910and | N |=150 and F - N = 85,800. )

37 Q) P'(x) =—-10x+125=0

x=12.5 1
OR

P(12.5) = Rs. 38281.25

(i) P(2)=37730 1
(iii) 38250 = —5x% 4+ 125x + 37500

5x2 —125x + 750 =0
x=15 or x=10 2
38 (1) 47 2
(2) 4/15 2
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SAMPLE QESTION PAPER -04 (2024-25)
SUBJECT: MATHEMATICS (041)

Time: - 3 Hours CLASS: XIl1 Max Marks: - 80
General Instructions:
Read the following instructions very carefully and strictly follow them:
(i) This Question paper contains 38 questions. All questions are compulsory.
(i) This Question paper is divided into five Sections - A, B, C, D and E.
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no.
19 and 20 are Assertion-Reason based questions of 1 mark each.
(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying
2 marks each.
(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks
each.
(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type guestions, carrying 5
marks each.
(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions
of Section E.
(ix) Use of calculator is not allowed.

Q. SECTION A Marks

No (This section comprises of multiple choice questions (MCQs) of 1 mark each) Select the

. correct option (Question 1 - Question 18):

1 | The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is: 1
(@) 27 (b) 18 (c)81 (d) 512

2 | If A =T ajj] is a symmetric matrix of order n, then 1

(@) aij = 1/ajj for alli,j (b) aj#0 foralli,j
(c) ajj=a; foralli, (d) aj=0 foralli,j

3 | Let A be a nonsingular square matrix of order 3 x 3. Then |adj A| is equal to 1
(@) |A] (b) IAP ) | AP (d) 3|A|

4 | The area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sq. units. The value of k will | 1
be
(@9 (b) 3 (©-9 (d) 6

5 If A and B are invertible matrices, then which of the following is not correct? 1
(@) adj A =|A|. A (b) det(A)™ = [det (A)]*
(c) (AB)1=B1A'l (dA+B)1=B1+Al

6 | The function f (x) = [x], where [x] denotes the greatest integer function, is continuous at 1
(@4 (b)-2 (©1 (d) 15

7 Differential coefficient of sec (tan™x) w.r.t. x is 1
(8) == (b) Z5(0) xV1 + 7 () =

8 | The rate of change of the area of a circle with respect to its radius rat r =6 cmis 1
@10m (b)12 (c)8m ()N 4
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9 | On which of the following intervals is the function f given by f (x) = x'% + sin x -1
decreasing?
(a) (0,1) (b) (g, 1) () (0, %) (d) None of these
10 J‘ dx ) It
sin?xcos2x o CAUATEO
(@tanx + cotx + ¢ (b) sinx 4+ cosx + ¢
(c) tanx — cotx + ¢ (d) sinx —cosx + ¢
11 | The value of fa_a sin®x dx is
(@ a (b) &/3 (c 1 (d)o
12 | The degree of the differential equation
d?y\’  (dy\* . qdy .
<E> + (a) +Sln(a) +1=0is
(@3 (b) 2 (1 (d) not defined
XN homogeneous differential equation of the from % =h (i)x can be solved by making the
substitution.
(@ y=vx (b) v =yx () x=wvy d)x=v
14 | If is d@ nonzero vector of magnitude ‘a’ and A a nonzero scalar, then Aa is unit vector if
@1 =1 ()2 =-1 ©a=|1| (d)a:ﬁ
15 | The coordinates of the foot of the perpendicular drawn from the point (2, 5, 7) on the x-axis
are given by
16 | The feasible solution for a LPP is shown A
in given figure. Let Z=3x-4y be the (4,410)
objective function. Minimum of Z occurs at 0, 8) 4 6, 8)
e) (00) e o
f) (0.8)
g) (5,0)
h) (4,10) (0.0) (5,0)
17 | Region represented by x=0,y= 0 is:
(@) First quadrant (b)  Second quadrant
(c) Third quadrant (d) Fourth quadrant
18 | If A and B are two events such that P(A)+P(B)- P(A and B)=P(A), then
(b) P(B/A) =1 (b) P(A/B) =1 (c) P(A/B)=0  (d) P(B/A) =0
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ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two
statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.)

(d) Both A and R are true and R is the correct explanation of A.

(e) Both A and R are true but R is not the correct explanation of A.

(f) A is true but R is false.

(@ Alsfalse but R is true.

19 | A: The Principal value of cos™? (— %) + 2 sin™? (%) is equal to %’T 1

R: If domain of cos~* x and sin~! x are respectively (0, ) and [—gg]

20 | A: The following straight lines are perpendicular to each other. 1
x+1 y—2 z+3 d 1-x y+2 3-z
2 5 4 M1 T2 T3
R: Let line L-I passes through the point (x,, y;, z;,) and parallel to the vector whose
direction ratios are a4, b;, and c;, and let line L- 2 passes through the point (x,, v,, z,,)
and parallel to the vector whose direction ratios are a,, b,, and c,, - Then the lines L-1 and
L-2 are perpendicular if a;.a, + by.b, +c¢;.c; =0

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

21 | Check whether the relation R in the set R of real numbers, defined as R = {(a, b): a < b?} |2

Is transitive.
22 | Find % of the function y* = x¥ 2
OR
Find the values of k so that the function f is continuous at the indicated point
()_{kx+1, ifx<m fy =
fx_cosx, ifx>mn atx=m
. X
23 Evaluate: fmdx 2
24 | Find the area of the region in the first quadrant enclosed by the circle x + y? = 16 .. 2
OR
Find the area of the region in the first quadrant enclosed by the eIIipseg + ’1’—:’ =1.
25 | If @, b,  are unit vectors such that @ + b + & = 0 , find the value of @.b + b.¢ + ¢.d 2
SECTION C
(This section comprises of 6 short answer type questions (SA) of 3 marks each)
26 | If y =3 cos (log x) + 4 sin (log X), show that x2y, + xy; + y = 0 3
27 3

Evaluate: [ V1 + 3x — x2dx
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OR
Evaluate: [ (xe* + sin =) dx

28

Find the area of the region bounded by the parabolay = x? andy = |x| .

29

Solve the differential equation dy _ %

dx
OR
Solve the differential equation x% + 2y =x? ;(x #0)

30

Solve the following Linear Programming Problem graphically:
Maximize Z = 5x + 2y subject to the constraints:
X-2y<2, 3x +2y <12, -3x +2y <3, x>0, y=0.

31

Two numbers are selected at random (without replacement) from the first six positive
integers. Let X denote the larger of the two numbers obtained. Find E(X).
OR
The random variable X has a probability distribution P(X) of the following form, where k is
some number:
k, if x=0
2k, if x=1
3k, if x=2
0, otherwise
(a) Determine the value of k. (b) Find P (X < 2), (c) Find P (X>2),

P(X)=

SECTIOND
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

Show that the function f : R—R defined by f(x) :x2x+1, VX€ER is neither one-one nor onto.
OR
n—1,ifnis odd

e . Show that f is one-one and onto .
n+ 1,ifnis even

Let f: W — W be defined by : f(n) = {

33

Solve the following system of equations by matrix method.
3Xx—2y+32=8

2x+y—-z=1

4x -3y+21=4

34

2 2 _
Evaluate [ VxZ+1 [log(x*+1)-2logx]

dx

x4

OR

Evaluate [2logsinx dx

35

Prove that the linesx=py+q,z=ry+sandx=p’y+¢’,z=r’y + s are perpendicular if
pp +rr+1=0.

OR
Find the angle between the lines whose direction cosines are given by the
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\ equations |+ m+n=0, ’+m?-n?=0. |

SECTION E
(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case
study question has two subparts of 2 marks each)

36 | Read the following text and answer the following questions, on the basis
of the same:
The relation between the heights of the plant (y in cm) with respect to exposure to sunlight

Is governed by the equation y = 4x — %xz where X is the number of days exposed to
sunlight.

(1) Find the rate of growth of the plant with respect to sunlight.
(i) Is this function satisfy the condition of second order derivative?

(i)  What is the number of days it will take for the plant to grow to the maximum 1
height? 1
OR 2

What is the maximum height of the plant?
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37

Consider the following diagram, where the forces in the cable are given.

Based on the above information, answer the following questions.
(i) Find The vector of Direction Ratios of a Line ED

(i) The length of the cable EB is
(iii) Find The sum of all vectors of Direction Ratios along the cables.
OR

Find The cartesian equation of line along EA

[EEN

38

One day, a sangeet mahotsav is to be organised in an open area of Rajasthan. In recent
years, it has rained only 6 days each year. Also, it is given that when it actually rains, the
weatherman correctly forecasts rain 80% of the time. When it doesn’t rain, he incorrectly
forecasts rain 20% of the time. If leap year is considered, then answer the following
questions.

(1) Find the probability that the weatherman brdict rain.
(i) Find The probability that it will rain on the chosen day, if weatherman predict
rain for that day,
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SAMPLE PAPER-04 (2024-25)

CLASS XII MATHEMATICS

BLUE PRINT
Name of the 1M 2 3 M(SA) | 5 M(LA) | 4 M(Case | Total
Chapter (MCQ) M(VSA) Based)
Section Section | Section | Section | Section
A B C D E
Unit- | Relation and 1(5)
Function
Inverse 3(8)
Trigonometric (1) 1(2)
: AR
Functions
Unit - Il Matrices 2(2)
Determinant 3(3) 1(5) 6(10)
Unit - Il | Continuity and
Differentiability 2(2) 1)
Application of
Derivative 1) 2(8)
Integrals 2(2) 3(9) 15(35)
Application of 1(5)
Integrals
Differential
Equations 2(2) 1)
Unit - IV | Vector Algebra 3(3) 1(2)
3-Dimensional 1(2) 1(2) 1(5) 8(14)
Geometry 1(1)AR
Unit—V | Linear
Programming 2(2) 1(3) 3(5)
Problems
Unit -VI | Probability 1(2) 1(3) 1(4) 3(8)
Total 20(20) | 5(10) 6(18) | 20 | 3(12) | 38(80)

Note: Numeral outside the bracket denote the number of questions and numeral
inside the bracket denotes the marks.
AR: Assertive Reasoning Based.
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SAMPLE PAPER- 04 (2024-25)
SUBJECT: MATHEMATICS (041)

Time: - 3 Hours CLASS: XIlI Max Marks: - 80
MARKING SCHEME
Q. SECTION-A Marks
No.
1 (d) 512 1
2 (c)aj=a; forallij 1
3 (b) |AP? 1
4 (b) 3 1
5 (dA+B1=B1+Al 1
6 (d) 1.5 1
X
! @ = 1
8 (b) 12 1
9 (d) None of these 1
10 (c)tanx — cotx + ¢ 1
11 d) o 1
12 | (d) not defined 1
13 (c)x=vy 1
1

W lda=g 1
15 @ (2,0,0) 1
16 (b) (0,8) 1
17 (@) First quadrant 1
18 (b) P(A/B) =1 1
19 (c) Ais true but R is false. 1
20 (a) Both A and R are true and R is the correct explanation of 1

A

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

21 3,2),(2,15 €R 1

(as3<22=4and2<(1.5)*=225)

But, 3> (1.5)>=2.25, ~(3,15) ¢ R

~ R is not transitive. 1
22 Taking logarithm on both sides

x logy =Yy log x

Differentiating both sides with respect to x

xd d

;d—i’+logy=¥+logx% 1

(g— logx);l—i: = (%— logy)
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dy _ y(y—xlogy) 1
S0 dx x(x—ylogx)
OR
f(x) is continousatx =
lim f(x) = f(m)
x> 1
lim f(x) =lim f(x)=krn+1
x-mt xX-m”
lim cosx =lim (kx+1) =km+1
x> X-T
—1=kmr+1
-2 1
k= —
Y4
23 Consider
X B A " B
(x+1)(x+2) (x+1) (x+2)
We get
x=A(x+2)+B(x+1)
Now by equating the coefficients of x and constant term, we ge
A+B=1
2A+B=0
By solving the equations we get
A=-landB=2 1
Substituting the valuesof Aand B
x = -1 N 2
(x+1)(x+2) (x+1) (x+2)
By integrating both sides wrtx
X = T ol
.‘-"'".,., NGea) I(\- oVl 7T
So we get
=-loglx+1|+2logix+2]+c
We can write 1t as
=log(x+2)y -loglx+1|+c 1
- (x+ ZA
e (x+1)
24 the circle equation x? + y? = 16 .------- 0)
From equation (i)
X%+ y? = 42
>y = +V42 — x?
Since sector AOBA lies in 1st Quadrant, the value of y is positive 1
y =+/42 — x2
Area of Region AOBA =f04y dx = f:\/42 —x2dx

”
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4
5 4 x
x4y 42 — x2 + —sin 2

0
=[0 +8sin"11-0—-10] = 8§ =4n
Final answer:
Therefore, required area =4z square units.

OR
the ellipse Equation x + b
p q 25 16
from equation —(i)

Il
—_
1
1
1
1
1
|
=)
~

Y=z 52 — x? ) L
Area of Region AOBA A

Final answer:
Therefore, required area =5x square units.

25 a,b,c are unit vectors
+lal=1bl=l¢1=1
d+ b+ ¢ = 0 (given)
2(@+b5+¢) =0
a1d12+b12+1812 +2 (d.b + b, ¢ + &d) = 0
1+1+1+2 (d.b + b,é + ¢d) = 0
+d.b+b,¢+éd=—2
SECTION C
(This section comprises of short answer type questions (SA) of 3 marks each)
26 | y=3cos (logx) + 4 sin (log x)
dy _ 1 1
i —3sin(log x) o + 4 cos(log x) "
xd—z = —3sin(logx) + 4 cos(log x)
2
x% + d—z =-3 cos(logx)% —4 sin(logx)%
x? @ + x—y = —{3 cos(logx) + 4 sin(logx)}
dx? dx
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X2y, +xy; +y=0

27
Let I = f1/1+3:r:—:t:2dw
9
f\/l— z? —32:-1—— E)dﬂ?
f\/ (1+2)-(+-2)a
2
:f\/ vy E) dx 1
2
2
Weknowthat[ﬁa —;z:d:t:—; a® -z +a—31n1(f)+(" 1
a
z—3 5 z—3
. _ 2 — 32 R | 2
I = 5 1+ 3z a:—l—gsm N +C
2
2z — 3 2r—3
_ 1+3:1:—m2+Es;m—1(L )+C‘ 1
4 8 V13
f (ze*) +3111 )dm
Here, we will do mtegratmn by parts,
f(:rez] = ze* — [e=d$
(ze®) = ze® — " +c
Now, fsm( )dx = E1:-:)Sr(ﬂ—$) +C
4 s 4 .
! 4
[ (ze™) —I—Sin(ﬁ—m)dm = [ze* — e*]y + [— —COB(E)]
0 4 m 4 0
4 fcosw
=—.—0—0—_( - D)
e 94 (1 e ) -\ cos
A
\va
Sy
™\ V2
Curve y = x? is a parabola whose vertex is (0, 0) and is symmetric about y-axis.
28 Equation y = | x | represents two lines When x > 0, then 'y = x

When x <0, then y = -x
Intersection points of y = x and parabola y = x? are O (0, 0) and A (1, 1).
Intersection points of y = — x and parabola'y = x?> and O (0, 0) and B (- 1, 1).
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The region bounded by lines y = x and y = — x and parabola y = x? is shown in the
following figure.
Required area = Area of BLOMA

=2 x Area of OMA Y4
=2 Area of (AOQA — Area of OMAQQO)
] B i-=1. 1) A1 1)
= Iy(farime;x=x)dx: - W&
- fy (for parabola y = x2 } dx - M
R T BT TR

2 37
{22
2 'D' 3 G Y'¥

t
b3
| i |
| —
|
=
| I
[
b2
|
I
=
—

= 2x1—2x1= I—%
2
I :
:5 54. unit
dy x+y
29 dx  «x

It is a homogenous differential equation,
b_ e
Put y = vx and o &
. the equation becomes,

dv 1+v)x
vex® _xew (AW
x X

= ]—{-v

IEI- =l+v-v=1
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&

X
On integration
dx
fav = |5
v = logx+logc
Now, replace

v = =

X

=Y. logx+logc
X

Y = logex (o1) ex = e*
X

™
R

x =

" =

K

i
6 |-

OR

We are given

d
$£y+2y=m2

dy y
_ 2+ _—
ikda:jL - T

d
This is of the form Ey + Py=0@Q

2
IF = el s — 2logx _ glog

General solution is:
yr? = f$-3:2d$+c

=y’ =" +¢

4
4

= I

2

30
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CORNER Z =5X+ 2y

POINTS _ Yiaxis
(0,0 0 il
ax+2y23
(2,0) 10

(7 3) 19
2°4 (MAXIMUM)

<3 15) 15
2’ 4

0. 3

. . 7 3 .
Hence, Z is maximum at x = > y= " and maximum value =19

31

X can take values 2, 3, 4,5, 6
(~+1 cannot be greater than the other selected number)

X 2 |3 4 5 6

P(X) 2 | 4 6 8 10
30| 30 | 30 | 30 | 30
XP(X) | 4| 12 | 24 | 40 | 60
30| 30 | 30 | 30 | 30

4+12+24+40+60 140 14
Mean of X:E(X):ZX P(X) = 20 = ETY = 3
OR

The random variable X has a probability distribution P(X) of the following form, where k
is some number:

X 0 1 2 OTHERWISE

P(X) K | 2K 3K 0
@ As Sum of all probabilities should be

sk+2k+3k=1 =k=1/6
(b)  P(x<2) =p(x=0) + p(x:]_):k+2k=3(%)=%
(©  P(x>2)=3k+0=3()+0 =~

2

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

32

ONE -ONE
For x4, x, € R, consider

f(x1) =1 (x2)

xq X,
:x2+1=x2+1
1 2
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= xX5 +x; = %% + x,

= X1X5 + X — X%f —x, =0

= x1%5 (X — %) —1(x2 — %) =0

= (X1 — D(x; —x1) =0

= (0x = 1) or (x; = x1)

We note that there are point, x; and x, with x; # x, and f (x;) = f (x;), for instance, if
we take x; =2 and x, = %

, then we have f (x,) :E and f x) :E

But 2 # % . Hence f is not one-one.
Onto:

Also, fis not onto for if sothenfor1e R3x € R suchthatf(x)=1
which gives x2x+1 = 1. But there is no such x in the domain R, since the equation
x? —x + 1 = 0 does not give any real value of x.

OR

The given function :W—W is defined by,
f(n) = {n - 1,.ifn.is odd

n+ 1,if nis even
one one :-
Consider that f(n)=f(m).
Case -1 If nis odd and m is even,
then,
n—1=m+1
=>n—m=2
This cannot be possible.
Case :- 2 If both n and m are odd, then,
n—1=m-—1
=n=m
Case-3 If both n and m are even,
then,
n+l1=m+1
=n=m
Thus, f is one-one.
Onto
It can be observed that any odd number 2k+1 in the co-domain W is the image of 2k in
domain W. Also, any even number 2k in the co-domain W is the image of 2k+1 in domain
W.
SO Range = co-domain
Thus, f is onto.

2.5

2.5

2.5

2.5

33

3x—-2y+3z=8
2x+y—-z=1
4x -3y +22=4
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The system of equations can be written in the form AX = B, where

3 =2 x 8
A=12 1 = [y] , and B = |1
4 -3 z 4

We see that
|A|=3@2-3)+2(4+4)+3(-6-4)=—17%0

Hence, A is non-singular and so its inverse exists. Now
A =-1, A2 =-8, A13=-10

Az =-5, Az =—6, Ax=1

Az =1, A3 =9, Axz=7
) -1 -5 -1
Therefore A1 = -=|[-8 -6 9
—-10 1

7
S e -1 -5 -—-17[I8
0X=A"B=—-— —8 —6 9 |1

RN

Hencex=1,y= 2andz—

34

Vx2+1 [log(x? +1)—210gx]
J =
2 + 1[log(=? + 1) — 2 log x|

— da
ad

f vEZ F 1 lc:rg( =41 ) .

ot

a:2+1 a:2+1 1
—/\/ lo( )x;dx
putf ;"3:2+1 $2+l=t2

"
=

— 2¢dt

1
o

— ft. log t2( — #)dt

- —ft2><log{t2) s A

+3 2 &3
— — |log#® - — = — o)
[o-g >< 3 3>< 3:|—|—
1 2 1 2
— — —#3logt? + =t + O — — —#2|1 2 — = | -«
3" 98 3 3 o8 3
=2
1 [ax2 +17= xZ + 1 2
_ == = lo = — - — = +
3[ a2 ] [g( a2 ) 3]

OR

Let 1= [2logsinx dx --(i)
Then, using P-4
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| = [2log sin(g— x) dx = [?logcosx dx --(ii)
Adding the two values of I, we get

= E(lo sinx + log cosx ) dx
g g
f (l sin Zx

s
2

log sin 2x dx — f log 2 dx

0
Put 2x =t in the first integral. Then 2 dx = dt, when x = 0, t = 0 and when x =

Therefore
T

2] =

CtY——wna°

,t

N|:|
I
=

—1f1 intdt — ~log?2
=5 | logsin 5 log

0
Now in the first integral we use P-6
i

—Zfl intdt — ~log?2
=5 | logsin 5 log

Now in the first integral we use P-0

log sin x dx — Elogz

l\)
O\Nl;l

21 =1 7Tl 2
= —_ E og
[ = —Elo 2
2 g
We have, x = py+q = y=—+ = @)
And z = ry+s = :$ ...(ii)
[Usmg Eqgs. (|) and (i)]
-9 _y_
= T =17 (1))
Similarly,
x=q'_ Yy _z—s .
ﬁT— Pl ....(1v)

if these given lines are perpendicular to each other, then
= a,a, + biby +cic, =0
=>pp+1+rr'=0
=>pp'+rr'+1=0
Which is the required condition.
OR

Givenegs.l+m+n=0..(i)
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12+ m?—n?=0...(ii)
Eliminating n from both the equations, we have
sP+m’—(-1-m)2=0
= P+m?-PP-m?+2lm=0
= 2Im=0
= [=0or m=0
Now when =0
Thenbyeq. (i) m+n=0
=1=0orm=-n
= so dr of 1% line (0, - n, n)
Now when m =0
Thenbyeq.(i)I+n=0
=>m=0orl=-n
= so dr of 2" line (- n, 0, n)
Thus, Dr’s two lines are proportional to (0, —n, n) and (-n,0, n) i.e., (0, —1,1) and
(—1,0,1).
So, the vectors parallel to these given linesare @ = —j + kand b = —i + k

ab 1 1
— —— =0 ==1/3
] Vava 2 /

now cosf = =cosf =

SECTION E

36

(iv)y = 4x — %xz

(iv)  yes
(v) 4
OR 8

[EEN

37

(i) Dis (-8, -6, 0) and that of E is (0, 0, 24)
= Vector ED'is (~8-0)i+(-6-0)j+(0-24)k i.e., —8i-6j—24k

(it) Bis (8, 6, 0) and that of E are (0, 0, 24), therefore length of cable
EB= /(B—0)2+ (6—0)2+ (0 —24)? = V676= 26 units

(i) Ais (8,-6,0),Bis(8,6,0) Cis(-8,6,0), Dis (-8, -6, 0) and that of E are (0, 0, 24).
SOEA + EB + EC + ED = (8i-6]—24k)+ (81+6]—24k)+ (—8i+6j—24k)+ (—8i-6j—24k)
EA +EB +EC + ED = —96k
OR
The coordinates of A are (8, -6, 0) and that of E are (0, 0, 24).

So cartesian equation of line along EA=
x—0 y—-0 z-24
8—0 —6-0 0-24

X
- —_— =
-4 3 12

38

Let E be the event that it rains on chosen
day, Fbe the event that it does not rain on chosen

50 | 66




day and A be the event the weatherman predict rain.
Then we have, P(E) = %, P(F) :%,

P(A|E)=—andP(A|F)=—

10
. 2
(i) P(A)=P(E)P(A|E)+P(F)P(A|F)
-5 8 360, 2 _ 768 _ 64
366 10 366 10 3660 305 2
Gy p(H)= o r@ras
A P(E) P(A|E) +P(F) P(A| F)
8
366 10 _1
6 8 360 _ 2 16
366 <10 T 366 X 10

SAMPLE QUESTION PAPER -05 (2024-25)
SUBJECT: MATHEMATICS (041)

Time: - 3 Hours CLASS: XlI Max Marks: - 80
General Instructions:
Read the following instructions very carefully and strictly follow them:
(i) This Question paper contains 38 questions. All questions are compulsory.
(if) This Question paper is divided into five Sections - A, B, C, D and E.
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19
and 20 are Assertion-Reason based questions of 1 mark each.
(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2
marks each.
(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.
(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks
each.
(vii) In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section B, 3 questions in Section C, 2 questions in Section D and one subpart each in 2 questions of
Section E.
(ix) Use of calculator is not allowed.

SECTION A
(This section comprises of multiple choice questions (MCQs) of 1 mark each) Select the correct option
(Question 1 - Question 18):

1. If A is matrix of order m x n and B is a matrix such that AB’ and B’A are both | 1
defined, then order of matrix B is

(a) mxm (b) nxn (c)n xm (d)mxn
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If A is any square matrix of order 3 x3 suchthat |A|=3, Then the value of
ladjA| is

(a) 3 (b) § (c) 9 (d) 27

If |al =10, |B| =2 and @.b = 12, then the value of |Ei X E| is

(@) 5 (b) 10 (c) 14 (d) 16

4 —x?
4x —x3

The function f(x) = is
(a) Discontinuous at only one point
(b) Discontinuous at exactly two points

(c) Discontinuous at exactly three points

(d) None of these

[log x dx isequal to
(@) xlogx +x + C

(b) xlogx —x + C
(c) xlogx —1 +C

(d) 1/x +C

. . . . . d . .
The integrating factor of differential equation cosx ﬁ +ysinx=1 is

(a) cosx (b) tanx (c) sec x (d) sin x

The point which does not lie in the half plane 2x+3y—-12<0 is

@ (1.2) (b) (2.1) (©) (2,3) d(-3,2)

If 6 isthe angle between any two vectors @ and b , then |c_i.3| =

|@ x B| when 8 is equal to

(@) o (b) = (c) (d)
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T
4 dx .
is equal to
_m  1l4cos2x
4

(a) 1 (b) 2 (c) 3 (d) 4

10.

X 2]

Let Abe singular matrix then find the value of x where A= [x 2o o4

(a). 2 (b) 4 (c) =2 (d) 0

11.

The corner points of the feasible region determined by the system of linear
constraints are (0,0), (0,40), (20,40), (60,20),(60,0). The objective function is

Z = 4x + 3y. Compare the quantity in Column A and Column B

Column A Column B

Maximum of Z 325

(@) The quantity in Column A is greater.
(b) The quantity in Column B is greater.
(c) The two quantities are equal

(d) The relationship cannot be determined on the basis of the information
supplied.

12.

If A isasquare matrix suchthat |A| =5, Then the value of |4 AT]| is

(a) 25 (b) %25 (c) 5 (d) 5

13.

If A isa 3x3 skewsymmetric matrix, then the value of |[A]is
(a) Any real number (b) positive real number

()0 (d) negative real number

14.

If P(A)=%,P(B)=O,then P(A|B) is
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(a) O (b) % (c) not defined (d) 1

15. The general solution of e* cosydx — e*sinydy = 0is 1
(@Q)e*cosy = k (b)e*siny = k
(c)e*=kcosy (d) e* =ksiny
16. If x =t?>andy = t> then ﬁz 1
dx
3 3 3
(@). - (b) — () = (d)
17. The magnitude of projection (2% — J + k) on (i—2j+2k) is 1
(a) 1 unit (b) 2 units (c) 3 units (d) 4 unit
18. If a line makes angles «a,f,y with the positive direction of co —ordinate 1
axes, then the value of sin?a +sin?f +sin?y is.
(@ .o (b) 1 (c) 2 (d)3
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1
mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the options (A), (B), (C) and
(D) as given below.)
(@) Both (A) and (R) are true and (R) is the correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not the correct explanation of(A).
(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.
19. Assertion (A): Range of cot™' x is (0,n) 1
Reason (R): Domain of tan™!x is R.
20. Assertion (A): The acute angle betweentheline 7 =1+j + 2R+ 0(1 -7J)and 1

the x— axisis m/4
Reason (R): The acute angle 8 between the lines
P=x, 14y, j + R + 1 (211 +b; j+ ¢, k) and

P=x, 1+y, ] + 2R + u(azi +by j+ ¢, k)

aiay +b1b2 +c1Cp

is given by cos 6 =J

a§+b§+cf.Jag+bg+c22

SECTION B
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)
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21. | Write the principal value of tan™'(v/3) + cot™*(—v3).
OR
IfA={1,2,3} B={4,56,7}and f={(1,4), (2,5), (3,6)} is a function from A to
B. State whether f is one — one or not.
22. The radius of a ccircle is increasing at the rate of 5 cm/min. Find the rate of
increasing of its area when its radius is 10 cm.
23. Find a vector in the direction of @ = i — 2j + 3k that has magnitude 10 units.
OR
If a line makes angles 90°, 60° and @ with X, y and z axis respectively, where
6 is acute, then find 6
24. Write the derivative of sinx with respectto cos x.
25. Find the area of triangle with vertices A (0,1,-1), B(1,0,-1) and C(0,1,2)
Section C
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26.
Find: [ sin™'(2x) dx.
217.
.o x
Find: fm dx
28. A and B throw a pair of dice alternately. A wins the game if he gets a total of 9
and B wins if he gets a total of 7. If A starts the game, find the probability of
winning the game by B.
OR
A problem in Mathematics is given to 4 students A, B, C. Their chances of
solving the problem are %, i and % respectively. What is the probability
that the problem will be solved?
29, Evaluate : [*log[1 + tanx]dx
OR
Evaluate : fflx2 — 2x| dx
30. i i ion- w_, _ Y
Solve the differential equation: X ——=y — xtan (x)
OR
Find the particular solution of the differential equation
2 d_y —_1 i = =
(1+x )dx +2xy = — given thaty = 0 when x = 1.
31. Solve the following Linear Programming Problem graphically:

Minimize: Z =5x+ 10y
subject to
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x+y >60,
x-2y >0,
x+2y <120,

x20,y20

SECTION D
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32.

Let A={x€Z:0< x<12}.Showthat R={(a,b):a,b€A, |a- b| isdivisible
by 4 } Is an equivalence relation . Also write the equivalence class [2].

OR
4 4 . . 4x .
Letf: R — {— —} — R — {=} be a function defined as f(x) = —— . Show that fis a
3 3 3x+4

one one function. Also check whether f is an onto function or not

33.

Find the shortest distance between the lines :
F=(t+1)i+(2-t)f+(1+t)k
P=(2s+2)l—(1-s)f+(2s-1)k.

OR
Find the co-ordinates of the foot of perpendicular drawn from the point
A (1,8,4)to the line joining the points B (0, -1, 3) and C (2, -3, -1).

34.

1 1 1
10 2], find A1. Use A to solve the following system of

31 1

If A=

equations
x+y+z =6 x+2z=7,3x+y+z =12

35.

Using method of integration, find the area of the region x? + y? =4 and x =
3y with x-axis in first quadrant

SECTION E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts.
The first two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively.
The third case study question has two subparts of 2 marks each)

36.

Read the following passage and answer the questions given below.

1+1
+2
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Sonam wants to prepare a sweet box for Diwali at home. For making lower part

of box, she takes a square piece of card board of side 18cm.

(i) If xcm be the length of each side of the square cardboard which is to be
cut off from corner of the square piece of side 18 cm, then x must lie in
which interval ?

(ii) What would be the volume of the box (in terms of x) ?

(iii) (a)The values of x for which Z—Z =0, are

OR
(b). What is the value of maximum volume ?

37.

Read the following passage and answer the questions given below.
In a group activity class, there are 10 students whose ages are 16, 17, 15, 14, 19,
17, 16, 19, 16 and 15 years. One student is selected at random such that each has
equal chance of being chosen and age of the student is recorded.

—e—

Al
(i)Find the probability that the age of the selected student is a
composite humber.
(i) Let X be the age of the selected student. What can be the value of X ?
(iii) (a) Find the probability distribution of random variable X and hence find the
mean age.
OR
(iii) (b) A student was selected at random and his age was found to be greater than
15 years. Find the probability that his age is a prime number.

1+1
+2
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38. In an agricultural institute, scientists do experiments with varieties of seeds to grow | 2+2
them in different environments to produce healthy plants and get more yield.
A scientist observed that a particular seed grew very fast after germination. He had
recorded growth of plant since germination and he said that its growth can be
defined by the function
f(x) = 2% 4x? + 15x + 2,0 < x < 10
where X is the number of days the plant is exposed to sunlight.
On the basis of the above information, answer the following questions :
(i) What are the critical points of the function f(x) ?
(i) Using second derivative test, find the minimum value of the
function.
SAMPLE QUESTION PAPER -05, 2024-25
BLUEPRINT
CLASS: XIl MATHEMATICS (Code-041)
UNITS NAME OF CHAPTERS SECTION A SECTION | SECTION | SECTION | SECTION | TOTAL
(Objective Type) B C D E
(1 MARK EACH) | (VSA) (SA) (LA) (CBQ)
@ 3 (5 MARKS | (4 MARKS
MCQ ARQ | MARKS | MARKS | EACH) EACH)
EACH) | EACH)
UNIT-I RELATIONS AND 2(1) 5%(1)
(Relatic_)ns & FUNCTIONS 8(3)
Functions) | |INVERSE TRIGONOMETRY 1(1)
FUNCTION
UNIT-I MATRICES 2(2)
(Algebra) 10(6)
DETERMINANT 33) 5(1)
UNIT-I1I CONTINUITY & 2(2) 2*(1) 3(1)
(calculus) DIFFERENTIABILITY
APPLICATION OF| 2(2) 4%(1)
DERIVATIVE 35(17)
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INTEGRATION 2(2) 2(1) 3*(1) 5*(1)
APPLICATION OF 2%(1) 3(1)
INTEGRATION
DIFFERENTIAL EQUATION 2(2) 3*(1)
UNIT-IV VECTORS 1(1) 2(1)
(Vectors &
3D) THREE-DIMENSIONAL 1(1) 1(1) 5(1) 4*(1) 14(6)
GEOMETRY
UNIT-V LPP 2(2) 3(1) 5(3)
(LPP)
UNIT-VI PROBABILITY 1(1) 3*(1) 4(1) 8(3)
(Probability)
TOTAL 18(18) 2(2) 10(5) 18(6) 20(4) 12(3) 80(38)
(*) represents question with internal choice. Marks are mentioned outside brackets. No. of questions - within the
brackets.
SAMPLE PAPER-05
MATHEMATICS CLASS XI1 2024-25
MARKING SCHEME
Class X11 Sub: Mathematics

ﬁlrd Answers and steps Marks

1 (d)mxn 1

2. (©9 1

3 (d) 16 1

4 (a) Discontinuous at exactly three points 1

5. (e) xlogx +x + C 1

6. (c) sec x 1

7. (©) (2,3) 1

s

8. (b) ~ 1

9. (@ 1 1

10. (c) —2 1

11 (b)The quantity in Column B is greater 1

12. (@)25 1

13. ()0 1

14. (c) not defined 1

15 (a) e*cosy =k 1
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16. 3 1
(b) —
17. (b) 2 units 1
18 (c) 2
19 (b) Both (A) and (R) are true but (R) is not the correct explanation 1
of (A).
20 (a) Both (A) and (R) are true and (R) is the correct explanation of (A) 1
21 ™ 5T 1Y%
T 7
6
OR
1,2,3 have different images in B 1
There is no element left which has image in B 1
22 dr . _
P cm/min
A = mr? 7]
a4 _ oy 1
dt dt 14
2m 10.5 =20m sq cm/ min
23 . . . = _ 7 oa ~. 6i-2j+3k 1%
Unit vector in direction of ci— 61— 2]+ 3kis e 1
Required vector is 10(s1-2j+3k)
OR .
cos?a + cos?p + cos?y =1 1;2
c0s%90 + c0s260 + cos?6 =1 1/2
0+ % +c0s%0=1 cos 0=++/3/2
_m 5w %)
6’6
24 y=sinx, y = c0s X
d(sci?;x) = cos x, d(cosx) — —sinx 1 +1%
o = —cotx 1
dz —sinx
25. AB = (i - /) AC = 3k 2
N | A A7
AB x AC =-|1 -1 0|=Br-3]) 1
0 0 3
3 3 3 Y2
Area= |()? + () :E\/E $q units.
26 Applying correct formula
dx = d oy 17
fuv x—uf{v x—f(afvx)}x 1%,

sin™1(2x) [1dx — dx

2x
f\/mf

60 | 66




sinT!(2x).x — V1 — 4x7 +¢

X Ax+B Cc

27. = 1
(x2+1)(x—1) ~(x%2+1)  (x—1)
Fmdmg A, B anld C 1,
A=—,B=:,C=
f— d f—z—x“ dx + [ 1%
@2 D-1 X727 Z(x i)
- 1 1
—Zlog(x1 +1) +tan™ x +§log(x -1) +c
28. P(A) =1/36, P(B) = 1/36 P(A’)=35/36 , P(B’)=35/36 1
P(winning of A) =P(A)+P(ABA) +P(ABABA)+..........
ENENE CT Py o .
36 36 \36° _35%
36
P(winning of B) =P(AB)+P(ABAB) +P(ABABAB) +......
1 35,14 1 ,35.3 _
372G kGt ———=3/71
7]
OR 1,
1
P(A) =2 P(B)—Z P(C) 1,
P(4) ==, P(B)=- P(C) = 1
Problem will be if anyone of these three solve the problem Y
P(atleast one of them ) = 1-P(ABC)
23 1
1-3.3-375/6
29 Applying property foa f(x) dx foa fla—x)dx Yo
%1 1+ 1 — tanx 1
- 1
I= f 0g( 1+ tanx) dx /2
0 1
s V3
Z z
= f log2dx — f log(1 + tanx) dx 1
0 0
[ = log 2 .g 1
OR
—(x? —2x)if1<x<2 1

Redefining the function |x? —2x|= {( 2 _9y) if2<x<3
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3 2 3
f |x% — 2x| dx =f —(x? —2x)dx +J (x? —2x)dx
1 1 2

2 x3]2 [ 2 %3713
x2——| +|-x +—]=
[ 31y 3],72

o dv Y
30 Puty =vx VX A
dv
x(v+xa): VX — xtanv "
tanv =~ x 1
dv —dx
J =]
tanv x
logsinv = logc/x
sinz = ¢/x
X
OR
compare with % +Py =Q
P(X)=— X) =(—)2
( )_1+X2 Q( )_(1+x2) 1
. F :ef%dx: 1+ x2
Solution of equations is 1
Y.IF=[Q XIFdx
(1+x%) = d 1
y-(+x%) jl T xz
y.(1+x?) =tan"1x+c
Using condition x=0, y =1, c==*
I
y.(1+x?) =tan"1x — 2
31 ‘K\: 2
_‘:: (60, 30)
30
10
. 1

;0 10 20 30 40 S0 6ONJO 80 90 100 110 120
(0.0) .

Coorect image
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Z(60,0)=300

Z(120,0)=600

Z(60,30)= 600

Z(40,20) = 400 MAXIMUM AT LINE X+2Y=120

32 let A={x€Z:0< x<12}.Showthat R={(a,b):a,bEA,
|a - b| is divisible by 4 } Is an equivalence relation . Also write the 1
equivalence class [2].
R is reflexive relation iff |a - a| = 0 is divisible by 4 which is true i
R is symmetric :
LetaRb < |a - b| isdivisible by 4 & |b - a| is divisible by 4<bRa 2
R is transitive :
Let aRb& |a - b| isdivisibleby4=a—b = +4m 1
bRc & |b - c| is divisibleby 4 © b — c = +4n
a—c=14m+ 4n
aRc
Equivalance class of [1]={1,5,9} 2
OR
To prove one one by taking f(x1)=f(x2)
4-X1 _ 4X2 _

3x1+4 3xp+4 =X17X2 1
€(x) = 4x _
0 =57a=Y
3Xy+4y =4x 2
X(3y-4) =-4y

_ Y
x= 3y —4
fis not onto as every element of y has preimage in x such that f(x) =y

33. @a,=0+2j+k a,=20—-j—k

by=0—j+k b,=20+j+2k 1
@ —a;=0 —3j — 2k i
b, Xxb,=—30+0]+3k
1b; X b,I =32

_I(az—a;).(bg xb)l _ 9
R RN .
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(b). Equation of line £ = 2% =22 2
2 -2 4 1
X y+1 z-3 _
put; =" ==K 1
find co ordinates of any poin on line BC ( 2k,-2k-1,4k+3)
find the dr’s of perpendicular from A
(( 2k-1,-2k-1-8,4k+3-4)
Condition of perpendicular
2(2k-1)-2(-2k-9)+4(4k-1))=0
Value of k=1
Point (2,-3,7)
34 Find 1Al = 4 1
-2 0 2 1
Find adj(A)=[ 5 -2 -1 Yo
1 2 -1 1
. -2 0 2
. 1
Find A =5 -2 -1 1
1 2 -1
The solution of system of equation is X = (A™1)B y
2
) -2 0 2 6
X :Z 5 -2 -1 7
1 2 —11112
x1 [3
[yl= 1{lx=3,y=1andz=2
z4 12
35 L 1
/ 1
' 1
Rough sketch T 5

Point of intersection in 15t quadrant by putting y =x in equation of

circle , we have (1v3,)

foﬁ%dx +fj§V4—x2dx=

2
x2 +x\/4—x2 +4sin‘1%
2V3, 2 2 3

On solving

Yo
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V3/2 +2§ —/3/2 +2 sin‘“/Z—E

T

T-o= 2m/3
36 1
() (0.9) 1
(i) v = x(18 — 2x)? 2
(iii) (@)Find dv/dx ,
X=3
OR
(iii) Check maximum by second derivative testy or first derivative
test on v
Maximum volume= 432 cube cm
37
(i) 3/5 1
(ii) X=14,15,16,17,19 1
(iii) (a). 2
X 14 15 16 17
P(X) 0.1 0.2 0.3 0.2
Mean =1.4+3.0+4.8+3.4+3.8=16.4
OR
(iii)(b) P(greater than 15)= 7/10
P(number greater than 15 which are composite)= 3/10
Reqiured probablity = 3/7
38 (1) F(x)= x* — 8x + 15 2
2

Critical points 3,5
(1) F”(x)= 2x-8, minimum value exist at x=5

(it) Minimum value 56/3 cm @ F
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