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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-1 (2025 — 26)
CLASS- XlI
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
SECTION-A [1x20=20]
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
Select the correct option (Question 1 - Question 18):

Q. No Question Marks
1. If the matrix A is both symmetric and skew symmetric, then 1
(A) A isadiagonal matrix (B) A isazero matrix

(C) A isasqguare matrix (D) None of these
2. If x = e¥ then %is equal to 1
x=y y—x y—x x=y
(A)xlogx (B) logx (C)xlogx (D) logx
3. The rate of change of the surface area of the sphere of radiusr when theradiusis 1
increasing at the rate of 2 cm/sis proportional to
1 1
(A) r* (B) ' ©) (LS
4. . X . .I: a1l . l
The domain of the function defined by f (X) =SIN""X+COSX jg
(A) [1, 1] (8) [-1 n+1] (¢) (=0.) (D) ¢
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5. Matrices A and B will be inverse of each other only if
(A) AB = BA (B)AB=BA =0
(C)AB=0,BA =1 (D) AB=BA =1
6. The function f(x) = [X], where [x] denotes the greatest integer function is continuous
at:
(A)4 (B) -1 (C)2 (D) 1.5
7. cos2x—cos26 . .
J— 5 dxisequalto:
(A)2(sinx + xcosf) + ¢ (B)2(sinx — xcos8) + ¢
(C) 2(sinx + 2xcos6) + ¢ (D) 2(sinx — 2xcosf) + ¢
8 Thevalue of €05 (=1)—sin™(1) js
d 3t _3n
(A) (B) 2 (C) 2 (D) 2
9. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4). Thenkis
(A) 12 (B) -2 (C)-12,-2 (D) 12, -2
10. The solution of differential equation xdy — ydx = 0 represents
(A)arectangular hyperbola (B)Parabolawhose vertex is at origin
(C) Straight line passing through origin (D)acirclewhose centreis at origin
11. Thefunction f : R—>R defined by f(X) =x - 41is.
(A) Bijective (B) Surjective but not Injective
(C) Injective but not Surjective (D) Neither Surjective nor Injective
12. Let@ and b betwo unit vectors and @ is the angle between them.Then@ + b isa
unit vector if
Ro=1 (B)6 =7 (©6=7 (D)6 ==
13. The Corner points of the feasible region determined by a set of constraints are P(0,5),
Q(3,5), R(5,0) and S(4,1) and the objective function is Z=ax+2by where a,b>0. The
condition on aand b such that the maximum Z occursat Q and Sis
(A)a—5b=0 (B)a—3b=0 (Ca—-2b=0 (D)a—8b=0
14. | The maximum value of ( % ) is:
1 1
(A). e (B) e® (C) e (D)(3)e
15. The linear inequalities or equations or restrictions on the variables of alinear
programming problem are called:
(A). a constraint (B). Decision variables
(C). Objective function (D). None of the above
16. The value of u for which the vectors 3i — 6j + k and 2i — 4j + uk arepardld is:
2 3 5 2
(A) 5 (B)3 © s (D) ¢
17. If A and B aretwo events such that P(A) # 0 and P G) = 1,then
(A).A=90 (B)B subset of A (C) A subset of B (D)B=9
18. The function f(x) = x — [X], where [X] denotes the greatest integer function is
(A) continuous at integer points only (B) continuous everywhere
(C) continuous at non-integer points only (D) differentiable everywhere
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Directions: In the following question, each question contains Assertion (A) and 1
Reason (R). Each question has 4 choices (@), (b), (c) and (d) out of which only oneis
correct. The choices are;
A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).
B. Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct
explanation of Assertion (A).
C. Assertion (A) istrue but Reason (R) isfase.
D. Assertion (A) isfalse but Reason (R) istrue.
19 Assertion (A): The relation f: {1,2,3,4} — {X,y, z, p} defined by
' f=1(1,x), (2,y), (3, 2)} isabijective function.
Reason (R): The function f: {1,2,3} — {x,y, z, p} such that
20. | Assertion ( A): The derivative of e*’w.r.t. logx is3x3e*’. 1
Reason ( R): The derivative of e*’w.r.t. logx is3x3e*’ + 2.
SECTION-B [2x5=10]
(This section comprisesof 5 very short answer (VSA) type questions of 2 marks each.)
21, R ~17 7l = 2
Show that |al b+‘b‘ a is perpendicular to |a| b_‘b‘ a , for any two non-zero vectors & and
b,
22, 2 0 1 2
If A= <2 1 3>,then find amatrix X such that A2-5A+41+X=0
1 -1 0 _
23. . (sinx)(sinx) = % dy _ y?cotx 2
If y = (sinx)®"™* , then prove that = (ylogsinm)
(OR)
If y =logtan G + g), then prove that Z—i —secx =0
24. Evaluate [ 0211' |sinx| dx 2
(OR)
Find the area of the region enclosed by the curve y? = x, x = 3 and the x — axis in
the first quadrant.
25. | Find the points on the i nexT+2 = yT“ = ? at adistance of 5 units from the point 2
P(1, 3, 3).
SECTION-C [3x6=18]
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26. A particle moves along the curve 3y = ax3 + 1 such that at a point with x-coordinate | 3

1, y-coordinate is changing twice as fast at x-coordinate. Find the value of a.
(OR)

If x = a(@ —sinf),y = a(1 — cosh), find%
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27.

T

— sinx+cosx
Evaluate f04 9+16sin2x
28. Threevectors @ , b and ¢ satisfy the conditiond + b + ¢ = 0 . Evaluatethe
quantity u = @b + b.¢ + 2.4, if |a|= 3,]b| = 4 and| €| = 2.
29. Find the general solution of the differential equation (xy — x2)dy = y?dx.
(OR)
Find the genera solution of the differential equation
(x? + 1)%+ 2xy = Va2 + 4.
30. Minimize Z = 5x+10y subject to the constraints;
x+2y <120, x+y=>6; x—2y=>0;x,y=>0
3L A bag contains (2n+1) coins. It is known that (n-1) of these coins have a head on both
sides, whereas the rest of the coins are fair. A coin is picked up at random from the
bag and istossed. If the probability that the toss resultsin a head is% , determine the
value of n.
(OR)
Two students Mehul and Rashi are seeking admission in a college. The probability
that Mehul is selected is 0.4 and the probability of selection of exactly one of them is
0.5. Find the chances of selection of Rashi. Also find the probability of selection of at
least one of them.
SECTION-D [5x4 =20]
(Thissection comprises of 4 long answer (LA) type questions of 5 marks each)
32. Find the vector and Cartesian equations of the lines which is perpendicular to the lines
with equations% =3 = % d = % = ? and passes through the point
(1, 1, 1). Also find the angle between the given lines.
33. Solve the system of equations2 + 3+ 2 =4;2-242-1,24,2_2_>
x y z x ¥y z x ¥y z
(OR)
3 -6 -1 1 -2 -1
For two matricesA =2 -5 —-1|andB=|0 -1 —1], find the product
-2 4 1 2 0 3
AB and hence solve the system of equations:
3x—6y—z=3
2x—=5y—z+2=0
—2x+4y+z=5
34. Find the maximum and minimum values of x + sin2x on [0, 27].
35.

Find the area of the region bounded by the eIIipse% + yfj = 1.
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SECTION-E [5x4=20]
(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts.
Thefirst two case study questions have three subparts (i), (ii), (iii) of marks1, 1, 2 respectively.

Thethird case study question has two subparts of 2 marks each).
Case Study-1

36 Consider the mapping f: A — B is defined by f(x) = E such that f isabijection.
Based on the above information, solve the following questions:
(1). Domain of f is:
(A).R-{2} (B).R (C).R-{1,2} (D). R—{0}
(i1). Range of f is: a. R
(A).R (B) R—{1} (C).R-{0} (D).R-{1,2}
(ii). If g: R- {2} — R -{1} isdefined by g(x) = 2f(x) - 1, then g(x) interms of x is:
x+2 x+1 x—2 x
(A)— (B)—; (O (D)=
(OR)
The function g defined above, is:
(A) one-one (B) many-one (C) into (D) None of these
Case Study-2
37 An architecture designs an auditorium for a school for its cultural activities. The floor of

the auditorium is rectangular in shape and has a fixed perimeter P.

Based on the above information, solve the following questions:

()If x and y represents the length and breadth of the rectangular region, then relation
between the variablesis

(A)x+y=p (B)x* +y? = p?

©)2(x+y)=p D)x+2y=p

(i) The area (A) of the rectangular region, as a function of x, can be expressed as
(A)A=px+3 (B)A ==

(C)a=2 (D)A =2 + px?

(ii1)School’s manager is interested in maximizing the area of floor ‘A’ for this to be
happen, the value of x should be:
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(A)p (B) ©Z (D)2
(OR)
(iii) The value of y, for which the area of floor is maximum, is:
P P P P
(A)3 B)3 ©3 D)
Case Study-3

38 There are two antiaircraft guns, name as A and B. The probabilities that the shell fired

from them hits an airplane are 0.3 and 0.2 respectively. Both of them fired one shell at
an airplane at the same time.

Based on the above information, solve the following
Q1. What is the probability that the shell fired from exactly one of them hit the plane?

Q2. If it isknown that the shell fired from exactly one of them hit the plane, then what
isthe probability that it was fired from B?

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-2 (2025 — 26)
CLASS- Xl
SUBJECT: Mathematics (041)
Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.

(ix) Use of calculatorsis not allowed.

SECTION-A [1x20=20]
(This section comprises of multiple choice questions (M CQs) of 1 mark each)
Select the correct option (Question 1 - Question 18):

1 If A= [aij] is an identity matrix, then which of the following is true? 1
a;;j ={0,ifi=jLifi+#]
al-j = 1, Vl,]
a;; = 0,Vi,j
a; ={0,ifi#jlifi=]
2 0 0

0 3 0
0 0 5

0 0

oo w®»

IfA = ,then A7 1is:

o

O NIR
Ll O
Le————

A.Il

[ve)
w
o
(@)
S wlir O

| 1

S wilr
ik O

0
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1

= 0 0]
1 200 1 2 o
C.Eg g g D.5|0 3 0l
[0 0 %J
For any square matrix 4, (A — AT)7 is always :
A. An identity matrix
B. A null matrix
C. A skew symmetric matrix
D. A symmetric matrix
3 00
If A.(adj A) = |0 3 0], thenthe value of |A| + |adj A| is equal to:
0 0 3
A 12
B. 9
C. 3
D. 27

Let A be the area of a triangle having vertices (x4, y;), (x,, y,) and (x3,y3). Which of the

following is correct?

xp y1 1
A. Xy Yo 1| = iA
x3 y3 1
x1 Y1 1
B. xz yz 1| = +2A
x3 y3 1
x; Y1 1 4
C. xZ yz 1 = i E
x3 y3 1
X1 Yy 1|2
D. [x2 vy, 1| =42
X3 Vs 1

The value of k for which the function f(x) = {x?,x > 0 kx,x < 0 is differentiable at
x=0is:

A1

B. 2

C. Anyreal number

D. 0

cosx —sinx day .
|fy =—,,then—|s:
cos x +sinx dx

A. —sec? (E — x)

B. sec? (E — x)
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C. In |Sec G - x) |

D. —lIn |sec G— x) |

[ 2**2 dx is equal to:

A. 2¥*2 4 ¢

B. 2**2[n2 +¢
C

D

2x+2
In2 tc
2)6
. 2. +c
n2

foz V4 — x? dx equals:

A. 2Iln?2
B. —21Iln2

Y

C. -
2

D. I

10

What is the product of the order and degree of the differential equation?

2

3
y . . dy)
— Sinx sin — COS coSs = ./ ?
dx? y+ (dx y y

AN W

A
B.
C.
D.

Not defined

11

xIninx Z—Z+y= 2Inlnx isanexample of a:

A. Variable separable differential equation.

B. Homogeneous differential equation.

C. First order linear differential equation.

D. Differential equation whose degree is not defined.

12

Besides non negativity constraints, the figure given below is subject to which of the

following constraints A

v\\ D(0,4) B(3.1)

A(0,2.5) |
E(5,0)

< 5 i (N\ >

A x+2y<5;x+y <4
B. x+2y>5;x+y<4
C x+2y>25;x+y =>4
D.x+2y <5;x+y=> 4
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13 | InAABC,AB =1 +j+ 2k and AC = 3i —j + 4k. If D is the mid-point of BC, then AD is
equal to:
A. 41+ 6j
B. 2i—2j+2k
C. i—j+k
D. 2i+ 3k
14 | If the point P(a, b, 0) lies on the line xTﬂ = yT+2 = ?, then (a,b) is :
A (1,2)
12
8. (5:3)
11
¢ (33)
D. (0,0)
15 | If a, B and y are the angles which a line makes with positive directions of x, y and z axes
respectively, then which of the following is not true?
A. cos?a + cos?f + cos?y =1
B. sin’a + sin?p + sin’y = 2
C. cos2a +cos 2 +cos2y =-—1
D. cosa +cosf +cosy =1
16 | The restrictions imposed on decision variables involved in an objective function of a
linear programming problem are called:
A. Feasible solutions
B. Constraints
C. Optimal solutions
D. Infeasible solutions
17 -1 n =32 BY. .
IfP(ANB) = . and P(A") = 7 then P (A) is equal to :
A 2
2
B. -
1
C. -
5
D. 3
18 | If A and B are independent events, then which of the following is not true?

A. A’ and B are independent events.
B. A and B' are independent events.
C. A’ and B’ are independent events.
D. None of these

Question number 19 and 20 are Assertion and Reason based question. Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct
answers from the codes 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.
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C. Aistrue and R is false.
D. Aisfalseand R is true.

19

Assertion(A): The relation R = {(1,2)} on the set A = {1, 2, 3} is transitive.
Reasoning (R): A relation R on a non-empty set A is said to be transitive if
(a,b),(b,c) ER = (a,c) ER,foralla,b,c € A.

20

Assertion(A): The function f(x) = (x + 2)e™* is strictly increasing on (—1, ).
Reasoning (R): A function f(x) is strictly increasing if f'(x) > 0.

SECTION-B
21 | Find the principal value of (cos‘1 cos 1%”) .
OR
Find the value of tan™'(v/3) — sec™'(-2)
22 | |fx = a tan®6 and y = a sec38, then find 3—36/ :
23

SeC X
Evaluate : fm

OR

Evaluate [ V1 — sin 2x dx, %< X <§

24

If|a’| =2, |F| =7and@ X b = —3i +j + 2k, find the angle between @ and b.

25

A die, whose faces are marked 1, 2, 3inred and 4, 5, 6 in green is tossed. Let, A be the
event “number obtained is even” and B be the event “number is marked red”. Find
whether the events A and B are independent or not.

SECTION-C
26 | If (cos y)* = (sinx )Y, then find Z—z.
27 | Find the intervals in which the function f(x) = 3x* — 4x3 — 12x? + 5 is
I.  strictly increasing
II.  strictly decreasing
28 | Evaluate : f;w
16+9sin 2x
OR
a a 1
Prove that j f(x)dx = f f(a — x)dx,and hence evaluate f x?(1 — x)"dx.
0 0 0
29 | Find the area of the region {(x,y): y = x2,y < |x|}

OR

2
If the area bounded by the parabola y? = 16ax and the line y = 4mx is % sg. units,
then using integration, find the value of m.
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30

Find the particular solution of the differential equation
Z—z =1+ x? +y? + x%y?, given that y = 0 when x = 1.
OR
Find the particular solution of the differential equation
dy y T

x—= sin (%) +x —ysin (;) =0 ,giventhaty(1) = >

31

Maximize Z = 3x + 9y
Subject to constraints
x+3y <60
x+y=10
X<y
x,y=0
Solve the above L.P.P graphically.

SECTION-D

32

Let N be the set of natural numbers and R be the relation on N X N defined by

(a,b) R (c,d) iffad = bcforalla,b,c,d € N. Show that R is an equivalence relation.
OR

Show that the function f: N = N defined by f(x) = x? + x + 1 is one-one but not onto.

33

1 1 1
0 1 3
1 -2 1

equations:x+y+z=6,y+3z=7andx —2y+z=0.

IfA = then find A~! and hence solve the system of system of linear

OR

Solvethesystemofequalionsz+3+2=4;1—3+5=1; Sy2_2-
x y z X ¥y z x Yy

zZ

34

Evaluate: [ [lx — 1] + [x — 2| + |x — 3[] dx

35

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

SECTION-E

36

Read the following passage and answer the questions given below:
In an Office three employees Jayant, Sonia and Olivia process a calculation in an excel
form. Probability that Jayant, Sonia, Olivia process the calculation respectively is 50%,
20% and 30%. Jayant has a probability of making a mistake as 0.06, Sonia has probability
0.04 to make a mistake and Olivia has a probability 0.03. Based on the above
information, answer the following questions.
I. Find the probability that Sonia processed the calculation and committed a mistake.
Il. Find the total probability of committing a mistake in processing the calculation.
lll. The boss wants to do a good check. During check, he selects a calculation form at
random from all the days. If the form selected at random has a mistake, find the
probability that the form is not processed by Jayant.
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37 | Agirl walks 3 km towards west to reach point A and then

II.  Find the value of x for which cost C is minimum
OR
Check whether the cost function C(x) expressed in terms of x increasing or not,

where x >0.

walks 5 km in a direction 30° east of north and stops at . /S . * 'f .
point B. Let the girl starts from O (origin) and take ! /./; - s
{ along east and j along north. ! ](
! &
Based on the above information, answer the following a8 // :l’
questions. r ) _. "')
— A 3 km o
l. Find the scalar components of AB. 1
Il. Find the unit vector along AB. 1
Il Find the position vector of point B. 2
38 | In order to set up a rain water harvesting system, a tank to collect rain water is to be dug.
The tank should have a square base and a capacity of 250 cubic m. The cost of land is Rs
5000 per sg m and cost of digging increase with depth and for the whole tank it is 40,000
h2, where h is the depth of the tank in metres. x is the side of the square base of the
tank in metres.
RAIMNMWATER HARVESTING SYSTEM
=
Based on the above information answer the following questions:
2
I.  Find the total cost C of digging the tank in terms of x.
2

*k*
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 3 (2025 - 26)
CLASS- XlI
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.

(ix) Use of calculatorsis not allowed.

Sectmn_A ...............................................

Section A consists of 20 questions of 1 mark each.

1. Theareabounded by the parabolay? = 8x and itslatus rectum is

(a) 16/3 sg units

(b) 32/3 sq units

(c) 8/3 sg units

(d) 64/3 sq units
2. Ifd-b=|d|b|,thend,b are

(a) perpendicular

(b) like pardlel

(c) unlike pardl€

(d) coincident
3. Letf(x) = x> +2x% + 3x + 3, then £ (x) is

(a) an even function

(b) an odd function

(c) an increasing function

(d) adecreasing function
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4. |f1D=[1 2 1

1 3 1
(a) 2
(b) -2
()1
(d)0

5 | % isequal to
@ log (555) +¢
)30 (555) + ¢
(c) log (x:;1) +C

(@ 2log (52) +C

x7
6. Thevalueof [ 01
1 1+e
(8 >log (%°)

] and Q = PPT, thenthevalueof |Q]| is

7

d
eX

x .
IS
+e

(b) log (%)
() élog(l +e)

@ tog ()

7. IfA={1357}and B = {1,2,3,4,5,6,7,8}, then the number of one-one function from A into B is
(8 1340
(b) 1860
(c) 1430
(d) 1680

x2+1

8. Therelation cosec™? ( —
@x=>1
(b)x=0
© x| =1
(d) none of these

) = 2cot ' x isvalid for

9. Ifx= ey+ey+e+t+, thenz_z isequal to
(@)=
b Ji‘_x
(b) =
© —

1+x

(d) None of these

10. The points of discontinuity of tan x are
@nm,nel
(b) 2nm,n €1
(o0 (2n+ 1)%,71 €l
(d) None of these
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11. Which of the following function is decreasing on (0, ;”)
(&) sin 2x
(b) cos 3x
(c) Tanx
(d) cos 2x
12. A coin and a six faced die, both unbiased are thrown simultaneously. The probability of getting a
head on the coin and an odd number on the die s,
1
€ 53
(b)
1
©-
2
(d)2
2 2
13. The degree of the differential equation (£2)" + (%) = xsin (£2)
(@1
(b) 3
(c)2
(d) none of these

14. Solution of Z—Z+ysecx =tanxis

(@ y(secx+tanx)=secx+tanx—x+c
(b) y=secx+tanx—x+c

(©) y(secx+tanx)=secx+tanx+ x+cC
(d) none of these

15. The direction cosines of the line joining the points (4, 3, -5) and (-2, 1, -8) are

(d) none of these

16. The projections of aline segment on x, y, z axes are 12, 4, 3. The length and the direction cosines
of the line segment are

@13,<==,>>
19’19’19
11°11°11

12 4 3
By
(b) 19, < 2,2 2
©11,<=,2,2
(d) none of these
17. If A and B are mutually exclusive events with P(B) # 1, then P(4/B) isequal to (here, B isthe

complement of theevent B )
1
@ o)
1

(0) 1-P(B)
18| Page




P(4)
P(4)
(@ 1-P(B)
2
x +y2' is
2xy

18. Equation to the curve through (2, 1) whose slope at the point (x, y) is
(8 2(x* —y?) = 3x
(b) 2(y* —x*) = 6y
©x(x*—y*) =6
(d) none of these
19. Assertion: Therelation R inaset A = {1, 2, 3,4} defined by R = {(x,y):3x —y = 0)} hasthe
domain = {1, 2,3,4} andrange = {3,6,9,12}
Reason: Domain & range of the relation (R) is respectively the set of al first & second entries of
the distinct ordered pair of the relation.
(8) Assertion istrue, Reason istrue; Reason is a correct explanation for Assertion.
(b) Assertion istrue, Reason is true; Reason is not a correct explanation for Assertion.
(c) Assertion istrue; Reason isfalse.
(d) Assertion is false; Reason istrue.

20. Assertion: IfAz[\/§ 1]andB=[x Y Z],thenordersof(A+B)ist3
2 2 a b c

Reason: If [a;;] and [b;;] are two matrices of the same order, then the order of A + B isthe same asthe

order of A or B

(a) Assertion istrue, Reason istrue; Reason is a correct explanation for Assertion.

(b) Assertion istrue, Reason is true; Reason is not a correct explanation for Assertion.
(c) Assertion istrue; Reason is false.

(d) Assertion isfalse; Reason istrue.

Section - B

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

21. A die, whosefacesaremarked 1, 2, 3inred and 4, 5, 6 in green istossed. Let, A be the event
“number obtained is even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.

22. Show that therelation R on RxR defined asR = {(a, b): (a < b)}, isreflexive and transitive but not
symmetric.

23. Writethe value of [

2-3sinx

dx.

cos? x

OR

Write the value of [ sec x(sec x + tan x)dx.

24.1f |@| = 8,|b| = 3 and |@ x b| = 12, then find the angle between @ and b.
OR
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Write the value of 1, so that the vectors @ = 21 + A + k and b = § — 2j + 3k are perpendicular to
each other.

25. Theequation of alineis5x — 3 = 15y + 7 = 3 — 10z Write the direction cosines of the line.

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

26. Prove that tan E + %cos‘1 %} + tan {% - %cos‘1 (%)} = %

27. If [28" i] = [g _32] then write the val ue of x.

28. Show that y = log(1 + x) — %,x > —1 isanincreasing function of x, throughout its domain.

OR
Find the intervalsin which the function given by f(x) = sinx + cosx,0 < x < 2w is
(i) increasing
(ii) decreasing.
29.If y = (sinx)* + sin™* Vx, then find %
(OR)

If (cosy)* = (sinx)Y ,thenfind Z—z.
30. If A isthe angle between two vectors i — 2j + 3k and 31 — 2j + k, find sin 6.

31. Evaluate [ °, |x® — x|dx.
OR

x2
2 145%

dx

Evauate [ *

Section - D
This section comprises of long answer -type questions (LA) of 5 marks each.
32. Solve the following differential equation cosecx log|y| Z—z + x2y% = 0.
OR

. . . . y\dy _ y .
Solve the following differential equation. x cos (;) -, = yeos (;) +xx#0
33. Find the values of p, so that the lines

1-x 7y—14 z-3
3T p T2

7-7x y—5 6-z

dl,:
mdtai g, 1 5

are perpendicular to each other. Also, find the equation of aline passing through a point (3, 2, —4)
and parallel toline L.
34. Maximize Z=5x+3y subject to the constraints:

3x+5y <15,
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S5x+2y<10,
x>0,
y=0.
OR

Minimize Z=3x+5y such that:

x+3y>3,

X+y>2,

X, y=>0.

/2 xsinx cosx

35. Evaluate |

0 sin*x+cos*x

Section - E
Case study based questions are compulsory.

36. Mahesh runs aform processing agency. He collects forms from different offices and then extracts
data and records data on computer. In his office three employees Vikas, Sarita and Ishaan process
incoming copies of aform. Vikas process 50% of the forms. Sarita processes 20% and Ishaan the
remaining 30% of the forms. Vikas has an error rate of 0.06, Sarita has an error rate of 0.04 and
Ishaan has an error rate of 0.03.

Based on the above information answer the following questions.

(i) Thetotal probability of committing an error in processing the form.

(if) The manager of the company wants to do a quality check. During inspection he selects aform at
random from the day’s output of processed forms. If the form selected at random has an error, the
probability that the form is not processed by Vikas.

37. RK Vermais production analyst of a ready-made garment company. He has to maximize the profit of
company using data available. He findsthat P(x) = —6x2 + 120x + 25000 (in Rupee) isthe total
profit function of a company where x denotes the production of the company.
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Based on the above information, answer the following questions.

() Find the profit of the company, when the production is 3 units.

(i) Find P'(5)

(iii) Find the interval in which the profit is strictly increasing.
OR

(iv) Find the production, when the profit is maximum.

38. Two farmers cultivate wheat and rice. Their production is given by the equations:
2x + 4y =20, and 3x + 5y = 29
Where x and y denote the number of fields of the first and second farmer respectively.

Based on the above information answer the following:

(i) Write the above system of equationsin the form AX =B clearly specifying A, X and B. Also find |A|
(i) Solvefor x and y using determinants.

* k%
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 4 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.

This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
SECTION - A
Q. No. Questions Marks
1 E 1M
IfA = i 1| then det (AT)=
3
a) detA (b). —det A (c)o (d) None of these
2 If A= [C?SQ _smg] such that A+AT= | then find the value of 6 M
glne coso ﬂ , -
a) - b) 3 C) — d) —3
3 If y =3log Vsinx ,thenZ—zatngis, %
3 2 3
a) 13 b) 5 C) 3 d)— 5
4 — L dx= M
fsinzx.coszx dx
(@) tanx + cot x + ¢ (b). tan x — cot x + ¢
() cotx=tanx +c (d) —tanx.cotx+c
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(4,4,—7) is

5 The general solution of the differential equation ydx — xdy = 0 (given x,y > 0) 1M
is of the form
axy=c b) x = cy? C)y=cx d) y — cx?
6 If A= [(1) (1)] then A2 isequal to 1M
0 1 1 0 0 1 1 0
@ o Oy of @y 1] @]y ;
7 If A isasquare matrix of order 3and |A| = 6 , then value of |adjA| is 1M
a)6 b) 36 c) 27 d) 216
8 The value of k for which the function f, givenby f(x) = {kx + 1, x < 1M
TCOSX, X>T
iscontinuousat x =1 , IS
2 b) Z 0 -2 d)-Z
a) T 2 T 2
9 The difference of the order and the degree of the differential equation 1M
) N .22 S R
(ﬁ) +(E) +x*=0Is
al b) 2 c)—1 d) 0
10 Let @ and b be two unit vectors and @ is the angle between them, d@ + b is a unit M
vector if:
s s T 21
a)0=5 b)9=§ C)6=Z d)Qz?
11 If [g N E 1] isasingular matrix, then the product of al possible values of x is: M
a6 b)0O c) —6 d)7
12 The magnitude of projection of (2f —j + 2k) on (i + 2 + 2k) 1M
4 12 8 8
(@) 5 (b) = () (d) o1
13 The feasible region for an LPP is shown shaded in thefigure. Let Z = 3x- 4y 1M
be an objective function. Maximum value of Z is
o
x
(@0 (b) 8 (o) 12 (d) -18
14 Unit vector along PQ where coordinates of P and Q respectively are (2,1, —1) and 1M
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a) 21 +3j — 6k b)) —2i —3j+ 6k <)) i— k

NN
Nlo

P+2f—2k d) -

NN
Nlw

J+

Nio

15

The vector equation of the symmetrical form of equation of straight line
x-=5 y+4 zZ—6 .
S o7 -2 8
@7 =@Bi+7j+2k)+u(5i+4j — 6k) (b)7 = (5i +4j — 6k)+u(3i+ 7j + 2k)

(©) 7 = (5i — 4j — 6k)+uBi—7j —2k)  (d)F = (5i — 4j + 6k)+u(3i + 7j + 2k)

1M

16

The corner points of feasible solution region determined by the system of linear
constraints are (0, 10), (5, 5), (15, 15), (0, 20). Let Z = px + qy, where p, g> 0.
Condition on p and g so that the maximum of Z occurs at both the points (15, 15)
and (0, 20) is

P=4 (B) p=2q (Ca=2p (D) a=3p

1M

17

If P(A N B) = 70% and P(B) = 85%, then P(A/B) is equal to:
a 17/14 b. 14/17 c. 7 d. %

1M

18

For what value of A, the projection of vector i +Aj on vector i — j isv2 ?
a -1 b) 1 c)0 d) 3

1M

Questions number 19 and 20 are Assertion and 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 codes (a), (b), (c) and (d)
as given below.
(a) Both Assertion (A) and Reason (R) are true and Reason (R) isthe
correct explanation of the Assertion (A).
(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not the
correct explanation of the Assertion (A).
(c) Assertion (A) istrue, but Reason (R) isfalse.
(d) Assertion (A) isfase, but Reason (R) istrue.

19

Let A ={1, 2, 3, 4,6}.If Ristherdation on A defined by

{(a, b): a beA, bisexactly divisibleby a}.
Assertion: Therelation R in Roster form is{ (6, 3), (6, 2), (4, 2)}.
Reason: The domain and range of Ris{1, 2, 3, 4, 6}.

1M

20

Let C be the circumference and A bethe areaof acircle.
Assertion (A): Therate of change of the area with respect to radiusis equal to C.

Reason ( R) : Therate of change of the area with respect to diameter isg

1M

SECTION-B
(Question nos. 21 to 25 arevery short Answer type questions carrying 2 marks
each)

21

Find the value of [sin‘1 sin (%ﬂ) ]

(OR)

Simplify :tan™! 1 + cos™1(— %) + sin~1(— %)

2M
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22 If the product of two positive numbersis 9, then find the numbers so that the sum 2M
of thelr squaresis minimum.
23 . (pX x 2M
Evaluate: fe ( (1+x)2) dx
24 Show that the function (x) = ~2X — x | is dtrictly decreasing in (E, n) 2M
4+cosx 2
OR
Find the interval in which the function f(x) = x3 + x% , x # 0, isdecreasing.
25 Find the point on the curve y? = 8x for which the abscissa and ordinate change at the | 2M
same rate.
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
If y= e then prove that (1-x?)(2X)2=a?y? 3M
26 dx
27 Find [ e**(x® 4 2x3)dx 3M
28 Find a particular solution of the differential equation Z—Z + vy cotx = 4x cosecx ,x # |3M
0, given that y = 0 when x =§
OR
Find the general solution of the differential equation : % = (1+x%) (1+y?)
29 Solve graphically: Maximize z = 1000x + 600y subject to the constraints, 3M
X+y<200,y-4x20, x>20,x,y=0
OR
Solve the following linear programming problem graphically
Maximize z = 5x + 3y
Subject to the constraints 3x + 5y < 15
5x +2y <10
x,y=0
30 A fair coin and an unbiased die are tossed. Let A be the event, “Head appears on the | 3M
Coin” and B be the event “3comes on the die”. Find whether A and B are independent
events or not.
31 If f(x) = x sin?x, then find the value of f%f(x) dx 3M
2
OR
. 2
Find f (1-x)(1+x2)
SECTION-D

(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each)
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32

Let R bearelation on N x N defined by
R={(x, y) such that (a b) R (c, d) impliesthat ad = bc, and x, y belongs to N}
Then provethat R isan Equivalencerelation on N

OR

Let f:R— {— %} — R beafunction defined as (x) = % . Show that f isaone one
function. Also check whether f is an onto function or not.

5M

33

a

Find the area of the smaller part of the circle x2+ y?= & cut of by the line x =

S

5M

34

Solve the following system of equations by matrix method:
x+2y+3z=6

2x—y+z=2

3x+2y—2z=3

5M

35

Find the foot of the perpendicular drawn from the point (2, 3, —8) to theline

’%4 = _16 = Z;—l . Also, find the perpendicular distance of the given line from the
given point.

OR
Find the vector and the Cartesian equations of aline passing through the point
(1,2,—4) and parallel to the line joining the points A(3, 3, —5) and B(1,0,—11).
Hence find the distance between the two lines.

5M

SECTION-E
(Question nos. 36 to 38 ar e sour ce based/case based/passage based/integrated
units of assessment questions carrying 4 marks each)

37

A player is playing the carrom game, in the above picture suppose the striker is at
point A(1, 1, 3) , awhite coinis at the point B(2, 3, 5) and the black coin at C(4, 5, 7)
Based on the above information answer the following

(i) Write the vector, if the striker hits the white coin?

(i) Find the distance covered by the striker to the white coin?

(iii) a) Find the unit vector in the direction of the vectors AB + BC and AB — BC

OR
b) Using vectors find the area of the triangle formed by the vertices A, B and C.

1M
1M

2M

38

In an agricultura institute, scientists do experiments with varieties of seedsto grow
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) = §x3 —4x2+15x+2 ,0<x<10
where x isthe 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 (x) ?
(if) Using second derivative test, find the minimum value of the function.

2M
2M

* k%
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 5 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
Q. No. QUESTION MARK
SECTION-A
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
1 Let A be 3x3 square matrix such that |adjA| = 64. Then |A| isequalsto 1
A) 8 only B)-8only C)64 D)8or-8
2 If A issguare matrix of order 3x3 and |A| = 4 then the value of |24] is 1
A) 12 B)15 C) 32 D) 16
3 If amatrix has 24 elements, the number of possible ordersit can have, is 1
A) 13 B)3 C) 5 D) 8
4 If [x“’ ] (6 2] thenthevalue of (22 +2)is 1
xy 5 81 x oy
A)7 B)6 C) 8 D) 18
5 _[3 4 . . . 1
If A= [5 ] and 2A +B isnull matrix, then B isequalsto
-8
A 5 A Beloy Do [10 3] D) [ -3
6 Which of the following statementsis true for the function f (x) = 1
{xz +3, x#0,
1, x=0"

28|Page




(A) f(x) is continuous and differentiable V xeR
(B) f(x) iscontinuous V xeR
(C) f(x) is continuous and differentiable V xeR-{ 0}
(D) f(x) is discontinuous at infinitely many points
7 The derivative of cos(x?) w.r.t x, a x=+/m is
(A1 (B) 0 (O-2+vm (D)2 Vn
8 Let f(x) be adifferentiable on (a,b) and continuous on [a,b].Then this function f(x)
isstrictly decreasing in (a,b) if
(A) f1(x) < 0,V xe (a, b)
(B) f{(x) > 0, V xe (a, b)
(C) f{(x) =0, V xe (a, b)
(D) fY(x) > 0,V xe (a, b)
9 If <((x)) = logx, then f(x) equals to
(A)-+c  (B)x(log(x/e) +c (C) x(logx+x) +C (D) - ~+C
10 J§ sec?(x = %) dx isequalsto
AMV3 (B) V3 (O-% (D) %
11 The area bounded by the curvey = x? and thelinesx = 0 and x = 1 and x — axisis
A) 1/3 B)16 C) 1/2 D) Y
12 The integrating factor of the differential equation (1-x?) Z—z Xy =ax,-1< x < 1is
1 1 1 1
Aoz BZ=m O 7= D s
13 The sum of order and d f i i i @213 &Y
egree of the differential equation [1+(dx) ] Tz
respectively are
A) 4 B)3 C) 5 D) 2
14 The value of ‘p’ if the projection of vector i+pj on vector i-j isv2
A)-1 B)0O C) 1 D)3
15 The vector joining two points A(2,-3,5) and B(3,-4,7) is
(A) i-j+2k  (B) i+j+2k (C) -i-j-2k (D) -i+j-2k
16 The number of corner points of the feasible region determined by the constraints
x=0,y=0,x —y = 0, 2y< x+2is
A)0O B)1 C) 2 D) 3
17 A linear programming problem deals with the optimization of a/an
A) logarithmic function
B) linear function
C) quadratic function
D) exponential function
18 If P(A/B) = 0.3, P(A) = 0.4 and P(B) = 0.8, then P(B/A) is equalsto
A) 0.6 B)0.3 C) 006 D) 04
Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other |abelled Reason (R).
Sect the correct answer from the codes (A), (B), (C) and (D) as given below.
A) Both Assertion (A) and Reason (R) is the correct explanation of the Assertion
(A)
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B) Both Assertion (A) and Reason ( R) is not the correct explanation of the
Assertion (A)
C) Assertion (A) istrue, but ( R) isfase
D) Assertion (A) isfase, but (R) istrue
19 Assertion (A) : The range of the function f(x) = 2sin”x +3?” ,
wherexe [-1,1], is[5 =]
Reason (R) : The range of the principal value branch of sinx is[0,r ].
20 Assertion (A): The Principal value of the function
f(x) =sin(s nz?” ) +cos'1(cosz?") Wwherexe [-1, 1] ism
Reason (R): The range of the principal value branch of cosx is[0, w ] and sinx is
[ 5]
SECTION-B
This section comprises very short answers (VSA) type questions of 2 marks each.
21 Check whether the function f(x) = x|x| is differentiable at x = 0 or not.
OR
If y = tanvx , prove that v dy/dx = 1: .
22 If the product of two positive numbersis 9, find the numbers so that the sum of
their squares is minimum.
23 If a, B,y are the angles made by the lines with x,y and z axes then show that cos2a
+cos2f +cos2y =-1
24 Letd = 2§-4j+5k , b = 3i-6j+2k and T’= 3i+j are such that (@ + ub) is
perpendicular to ¢’ ,then find the value of .
OR
If @ and b are two non-zero vectors such that (@ + b) is perpendicular to @ and (2a
+ b) is perpendicular to b then prove that |b| =v2|d
25 Find the principal value of cos(1/2) — 2sini(-1/2).
SECTION-C
This section comprises short answers (SA) type questions of 3 marks each
26 Find the intervalsin which the function f(x) = 2x3-9x2+12x+15 is strictly
increasing or strictly decreasing.
27 The volume of cubeisincreasing at the rate of 9 cm?/sec. How fast is surface area
isincreasing when the length of the edgeis 10 cm.
28 . 1
Find f cos(x—a) cos(x—b)
OR
CoSX
Evaluate f (sinx—1)(sinx—2)
29 Using vectors find the area of triangle with verticesare A (1,1,2), B (2,3,5), C
(1,5,5).
OR
Show that the points A, B, C with position vectors 2i-j+k , i-3j-5k and 3i-4j-4k
respectively, are the vertices of aright-angled triangle. Hence find the area of the
triangle.
30 Solve the following linear programming problem graphically:
Maximise z = 600x+400y,
Subject to constraints
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X+2y< 12,
2x+y < 12,
X+1.25y =5,
x>0 y=>0
31 Two events A and B are independent. If P(A)= 0.6 and P(not B)=0.3 3
Then find the probability that
(1) Both the events A and B occur
(i) Exactly one of the events A or B occurs.
SECTION-D
This section comprises Long answers (LA) type questions of 5 marks each
32 1 -2 0 5
IfA=[2 -1 —1] find A and use it to solve the system of following
1w -2 1
equations:
x-2y =10, 2x-y-z =8, -2y+z =7
OR
-1 a 2 1 -1 1
fA=l1 2 x|andAl== [—8 7 —5], find the value of (atx) — (bty).
3 11 b y 3
33 Using integration, find the area of the region bounded by the curvesy = x2,y = 5
x+2 and X- axis.
34 Find the shortest distance between the following two lines: 5
7 = (41 — J) +A(1+2j-3k), 7 = (i-j+2k) +u(21+4j-5k).
OR
Show that the lines
7 = (3i+2] — 4k) +A(i + 2j+2k), #* = (51-2)) +u(31+2j+6k) are intersecting.
Hence find their point of intersection.
35 If x = a(cost +t sint),y = a(sint-tcost) find &y dx d’y 5
de? ' dt?2’ dx?
OR
- dy 1-y?
If V1 —x2 +/1 - y? =a(x-y), prove that — = /1—_952
SECTION-E
This section comprises 3 case study-based questions of 4 marks each.
36 Case Study-1
An organization conducted bike race under 2 different categories boys and girls. In
all there were 250 participants. Among all of them finally three from category 1
and 2 from category 2 were selected for the final race. Ravi forms two sets B and
G with these participants for his college projects. Let B = {b1, bz bs}, G ={g1, g2}
where B represents for the set of boys selected and G the set of al girlswho were
selected for the final race. Ravi decides to explore these two sets for various types
of relations and functions.
On the basis of the above information, answer the following questions:
(1) Ravi wishesto form all the relations possible from B to G. 4How many
such relations possible?
(i)  Write smallest equivalence relation on G.
1
1
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(iii) (&) Ravi definesarelation from B to B as Ry = {(bs, b2),(b2, b1)} .Write the
minimum ordered pairsto be added to R: so that it becomes (A) reflexive
but not symmetric,(B) reflexive and symmetric but not transitive.

OR

(b) If the track of the final race (for biker b) follows the curve x2 = 4y,

(where 0< x < 20+/2 and 0< y < 200),then state whether the track
represents one-one and onto or not. Justify?

37

Case Study-2
The traffic police have installed Over Speed Violation Detection (OSV D) system
at various locations in acity. These cameras can capture a speeding vehicle from a
distance of 300 m and even function in the dark.
A cameraisinstalled on apole at aheight of 5 m. It detects a car travelling away
from the pole at the speed of 20m/s. At any point ‘x’m away from the base of the
pole, the angle of elevation of the speed camerafrom the car is 6.
On the basis of the above information, answer the following questions:
(1) Express 6 in terms of height of the camerainstalled on the pole and x.
(i) FindZ.
(iif)  Find the rate of change of angle of elevation with respect to time at an
instant when the car is 50 m away from the pole.
OR
If the rate of change of angle of elevation with respect to time of
another car at a distance of 50 m from the base of the poleis 3/101 rad,
then find the speed of the car.

38

Case Study-3

According to the recent research, air turbulence has increased in various regions
around the world due to climate change. Turbulence makes flights bumpy and
often delays the flights.
Assume that, an airplane observes severe turbulence, moderate turbulence or light
turbulence with equal probabilities. Further, the chance of an airplane reaching late
to the destination are 55% , 37% and 17% due to severe, moderate and light
turbulence respectively.
On the basis of the above information, answer the following questions:

() Find the probability that an airplane reached its destination late.

(i)  If thearplane reached its destination late, find the probability that it

was due to moderate turbulence.
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER - 6 (2025 — 26)
CLASS- XlI
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.

(ix) Use of calculatorsis not allowed.

Q. No. Question Marks
SECTION — A (1 x 20 = 20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
1 sSna cosa M
If A= . then the value of the product AAT is
—CO0Sa 9SNao
a) Null matrix b) | c) A? d) A
2 0 0 -1 1M
Let A=| O -1 0 |, thenthe only correct statement about the matrix A is
-1 0 O
a) A1 does not exist. b) AZ=|
c) A'is a zero matrix d) A=(-1) |, where | is identity matrix
3 7 1M
The value of the integral _‘- cos? xsin® xdx
a)n b) 2nt c)0 d) -n
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4 If A and B are invertible matrices of order 3, | A | =2 and | (AB)! | = 6. Find |B]| 1M
1 1
3 b)— 12 d)—
a) ) 3 c) ) 12
5 2 4 2x 4 M
Find x, if 5 1 = 6 x
a)l b) +2 c) +v3 d) +v2
6 The sum of order and degree of differential equation Q + 1 =s8inx is, M
dx dyj
dx
a)1l b) 2 c)3 d) not defined
7 N~ 2 ~ ~ 2 ~ = 1M
" (3| 4 A] +6k)><(2| 2] +yk)=o,thm+u:
a)l b) 2 c)3 d)o
8 dy 1M
If y = (sinx)*, then & =
a) y (xcotx + log sinx ) b) x (sinx)*! c¢)y (xtanx + logsinx)  d) xcotx — logsinx
9 1 1 1 - _ 1M
Let A & B be two events where P(A) =Z' P(B) = E & P(ANB) = g Then, P(ANB) =
7 3 5 1
_ b) — Z d) =
Y g '8 ° 8 '8
10 2 0 -3] 1M
If A=| 4 3 1 |isexpressed asthe sum of a symmetric and skew
_—5 7 2 |
symmetric matrix, then the symmetric matrix is
(2 2 -4] 2 4 -5
a)A=| 2 3 4 b) A=| 0 3 7
_—4 4 2 i -3 1 2
4 2 -4 4 4 -8
c)A=| 2 6 4 d A= 4 6 8
-4 4 4 -8 8 4
11 1-cos4x M
— 2 XF 0 . . .
if f (X) = X is a continuous function at x =0, then k =
k ,X=0
a)2 b) 4 )8 d) 16
12 1M

If disaunitvectorand(d + x).(X —a) = 17, then |)_<| =

a) t4 b) 4 c) £3v2 d) 3v2
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13

The corner points of the shaded

unbounded feasible region of an LPP

are (0, 4), (0.6, 1.6) and (3, 0) as shown

in the figure. The minimum value of the

objective function Z = 4x + 6y occurs at

-l

(a) (0.6, 1.6) only (b) (3, 0) only
(c) at both (0.6, 1.6) and (3, 0)

(d) at every point of the line-segment
joining the points (0.6, 1.6) and (3, 0).

1M

14

The projection of the vector @ = 2i —j+k on b=1- 2)+k is:

@) 2 (b) = () = (@<

1M

15

If a line makes an angle a, B, y with x, y z axis, then sin?a + sin? B+ sin?y =

a)l b) 2 c)0 d)3

1M

16

Corner points of the feasible region determined by the system of linear constraints
are (0, 10), (5, 5), (15, 15) and (0, 20). Let Z = px + qy where
p, g > 0. Condition on p and g so that the maximum of Z occurs at both the
points (15, 15) and (0, 20) is
a)p=2q b)2p=q c)p=q dg=3p

1M

17

Direction cosines of the line joining the points (3, 7, -2) & (1, 4, 4) are

) (2,3,-6) b)(-2-36)  o(2,2,2)  d)(z,3,2)

1M

18

The integrating factor of the differential equation is:
d i
Xv_ 2ytan X =sinx

dx

a) 2 Sec x b) cos?x c) sec?x d) (sec*x)?

1M

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two

ASSERTION-REASON BASED QUESTIONS

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

19 Assertion: The Relation R defined on A = {a, b, c} and given by 1M
R={(a, a), (b, b), (c, c), (a, b), (b, a), (a, ), (c, a)} is an equivalence relation.
Reason: A relation R is said to be equivalence relation if it is Reflexive,
Symmetric and Transitive.
20 Assertion: function f(x) = | x|, has a point of local minima at x=0 1M
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Reason: x = a is called a point of local minima for a function f(x) if there is h>0, such
that f(a — h) > f(a) < f(a + h), irrespective whether the function is differentiable at x =
a or not.

SECTION B (2 x 5 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21 Find the intervals the function y = x? (2 — x)? is increasing. 2M
OR
Find the intervals of increasing for the function f(x) = sinx — cosx , x € [0,m]
22 Find the Principle branch value of cos ‘1{cosl3?n } 2M
23 If y=€"+e™, then show that j—yz y>—4. 2M
X
24 Evaluate [ o OR Evaluate [ = o) dx M
1+tanx (x+5)2
25 The volume of a sphere is increasing at the rate of 3 cm? per second. Find the rate of 2M
increase of its surface area, when the radius is 2cm.
SECTION C (3 x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26 Two students Raju and Ravi are seeking job in a company. The 3M
probability that Raju is selected is 0.4 and the probability of selection of exactly
one of the them is 0.5. Chances of selection of them is independent of each
other. Find the chances of selection of Ravi. Also find the probability of selection
of at least one of them.
OR
Probabilities of solving a specific problem independently by A and B are 1/2 and 1/3,
respectively. If both try to solve problem independently, then find the probability that
(i) problem is solved.
(i) exactly one of them solves the problem.
27 Solve the following Linear Programming Problem graphically: 3M
Objective function Maximize Z = 5x + 10y
Subject to constraints: x+2y <120, x+y260, y<x, x,y=0
28 Find the general solution of the differential equation: 3M

d
% +1)@X+ 2xy = 1+1y2
OR

Find the particular solution of the differential equation Y+ Xéﬂ(%j = X;—di , given

that whenx=2,y=mn/2
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29 Evaluate the following Integral: 3M

5 X2 4

—dx OR I(|x—]j+|x—2|)dx

sl+e 0

30 2X 3M
Evaluate I > > dx
(x*+1)(x*+2)
31 If yN1+ X2 :Iog[\/1+ X2 —x},then show that (1+ xz);ﬂ+ xy+1=0 M
X
SECTION D (5m x 4 = 20m)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32 LetA={1, 2,3, 4,..,9}be the set and R be a relation on A X A defined by: 5M
(a,b)R(c,d) @a+d=b+cforall(a,b),(c,d) e NxN. Show thatRis an
equivalence relation on A X A. Also, find the equivalence class of (2,6).

OR

A function f: [0, ) > [-5, ) be defined by f (X) =3x*+9x—-5

Prove that the function is a one-one and on-to function.
33 Find area enclosed by y = x> the line y = x + 2 and the x-axis. 5M

OR

Find the area of the region given by 4x?+9y?<36and 1<x<2.
34 1 -1 2112 0 1 5M

Usetheproduct |0 2 —-3|| 9 2 —3]tosolvethesystem of equations

3 =2 4 6 1 -2
x+3z2=09; —X+ 2y —2z =4 2x—3y+4z=-3

35 5M

(i) If a= 4 + 5jA - IZ, 6 =1+ 4i - SR , then find another vector a which is
perpendicular to both d and b ,and such that C- d = 21 where
c=3+]-k.

(i) Also find the sine of angle between the vectors:

a=4i+5] -k, b=— +4] -5k

SECTION E (4m x 3 = 12m)

(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)

Case Study-1
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36 Mr. Shashi, who is an architect, designs a building for a small company. The design of
window on the ground floor is proposed to be different than other floors. The window
is in the shape of a rectangle which is surmounted by a semi-circular opening. This
window is having a perimeter of 10m as shown - : _
adjacent. e i
based on the above information answer the e
following 0
i If 2x and 2y represents the length and breadth of the rectangular portion of the 1M
windows, then find the relation between the variables x and y.
i Find the combined area (A) of the rectangular region and semi-circular region of the 1M
window expressed as a function of x.
iii Find the maximum value of area A, of the whole window. M
(OR)
The owner of this small company is interested in maximizing the area of the whole
window so that maximum light input is possible. For this to happen, find the length of
rectangular portion of the window
Case Study-2
37 For Republic Day Parade Fly past, Stunning bird's eye
visuals of the formations and the aircraft flying above the & ‘
clouds will be telecasted. Two aero planes leading the fly- ‘ —
past flying one above the other need to maintain constant
distance between them and have to follow the path given & by
the equation of line :
X—200= y—200 _ z+100 and F :/1(9f—6j—2I2)
90 -60 -20
Based on the following information, answer the following question
i What type of safe path followed by two planes and why? 1M
ii Find unit vector in the direction of the path followed by the planes? 1M
iii Find the shortest distance between the two planes which will be maintained 2M
throughout the journey.
Case Study- 3
38

The members of a consulting firm rent cars from three rental agencies :

Agency X Agency Y Agency Z

50% from agency X, 30% from agency Y and 20% from agency Z.
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From past experience, it is known that 9% of the cars from agency X need a service and
tuning before renting, 12% of cars from agency Y need a service and tuning before
renting and 10% of the cars from agency Z need a service and tuning before renting.
Assume that the rental car delivered to the firm needs service and tuning. For the
information given above, answer the following.

What is the probability that the car needs service and tuning?

2M

Find the probability that the cars need service and tuning, if it came from
agency Z.

2M

kksk

39|Page




KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER- 7 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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

guestions of Section E.

(ix) Use of calculatorsis not allowed.
Q.NO. Question Marks
1 The vaue of f_zz(xcosx+sinx+ 1)dx is 1M
(a) 2
(b) O
(c) -2
(d) 4
2 f‘c'i”—zxxdxisequal to M

sin? x+2cos?
(@ —log(1+ sin?x) + C
(b) log(1 + cos?x) + C
(c) —log(1 + cos?x) + C
(d) log(1 + tan?x) + C
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3 |If|dxb|?+|d-b|> =144 and |d| = 4, then |b| isequal to
(@) 16
(b) 8
(©3
(d) 12

1M

4 If A and B are two equivalence relations defined on set C, then
(a) AU Bisan equivaencerelation

(b) A n B isnot an equivalence relation

(c) An Bisan equivaencerelation

(d) none of the above

1M

5 If x =¢eY thenZ—i’isequal to
CF
1-x
(b) =
©—

1+x

(d) None of these

1M

6 The derivative of log |x| is
1

(a) ;,x >0
1

(b) X #0

(9, x#0

(d) None of these

1M

7 Which of the following function is decreasing on (0,7 /2) ?
(@) sin 2x

(b) cos 3x

(©) tanx

(d) cos 2x

1M

8 The condition that £ (x) = ax® + bx? + cx + d hasno extreme valueis
(@ b? > 3ac
(b) b? = 4ac
(c) b? = 3ac
(d) b? < 3ac

1M

/2 sinx—cosx .

9 fo 1+sin xcos x dx s equal to
@0
T
(b) s
©3
(d)

1M
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10 The areabounded by the curvey = %xz, the x-axisand the ordinate x = 2 is 1M
€)] § sg unit
(b) % sq unit
(c) 1 sq unit
(d) 5 sq unit
. dy _ax+g .
11 The solution of —= = byt f represents a circle, when 1M
(@a=b
(b)a=-b
(©)a=-2b
(d)a=2b
12 If A and B aretwo symmetric matrices of same order. Then, the matrix AB — BA is 1M
equal to
(a) asymmetric matrix
(b) a skew-symmetric matrix
(c) anull matrix
(d) the identity matrix
13 The family of curves y = e*™* where a is an arbitrary constant is represented by 1M
the differential equation
- v
(@ logy =tanx 2
- v
(b) ylogy = tan;c —
— cin
(c) ylogy = sin dé‘
= @&
(d)logy = cosx ™
14 The order of the differential equation whose solutionisy = acos x + bsinx + ce™, | 1M
is
(a3
(b) 1
(c)2
(d) 4
15 | If A& B aretwo independent events such that P(A) = % and P(B) = § then P 1M
(neither A nor B) isequal to
2
@ 51
(b) s
(©) é
COF
16 If the points (x1, y1), (x2, y2) and (x1+x2, y1t+y2) are collinear, then x1y2 is equal to 1M
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(@) x2y1

(b) x1y1
(©) x2y2
(d) x1x2
17 If P(AU B) = 0.83,P(A) = 0.3 and P(B) = 0.6, then the events will be 1M
(a) Not independent
(b) independent
(c) cannot say anything
(d) None of the above
18 If ¥ and y are unit vectorsand X - y = 0, then 1M
@x+yl=1
(b) [ +y| =3
©lx+yl =2
() X+ 5| =v2
19 Let usdefinetan A+ tan ' B = tan™? (ﬂ) 1M
1-AB
Assertion : Thevalue of tan™! (3) + tan™t (1) is™.
4 7 4
Reason : If x > 0,y > 0 then tan™! (5) + tan™! (M) =z
y y+x 4
(a) Assertion istrue, Reason is true, Reason is a correct explanation for
assertion.
(b) Assertion istrue, Reason istrue, Reason is not a correct explanation for
assertion.
(c) Assertion istrue, Reason isfalse.
(d) Assertion isfalse, Reason istrue.
20 Assertion: If A isamatrix of order 2 x 2, then |adjA| = |A| 1M
Reason: |A| = |AT|
(a) Assertion istrue, reason istrue, reason is a correct explanation for assertion.
(b) Assertion istrue, reason istrue, reason is not a correct explanation for assertion.
(c) Assertion istrue, reason isfalse.
(d) Assertion isfalse, reason istrue.
SECTION B
This section comprises of very short answer type questions (VSA) of 2 marks each
21 The cost (in rupees) of producing x itemsin factory, each day is given by 2M

C(x) = 0.00013x3 + 0.002x> + 5x + 2200

Find the marginal cost when 150 items are produced.
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22 | writethevaueof [ ——dx. 2M
1+e2*
23 Write a unit vector in the direction of the sum of the vectors 2M
G=2i"+2j"—5k"andb =2i"+ " —7k".
OR
Ifd=i"—j"+7k"andb = 5i"— "+ Ak ", then find the value of A, sothat @ + b
and d@ — b are perpendicular vectors.
24 Write the vector equation of aline passing through point (1, —1,2) and paralel tothe | 2M
line whose equation is =2 = =1 = 2%,
1 2 -2
25 Two groups are computing for the positions of the Board of Directors of a 2M
corporation. The probabilities that the first and second groups will win are 0.6 and 0.4
respectively. Further, if the first group wins, the probability of introducing a new
product is 0.7 and if second group wins probability of introducing new product is 0.3.
Find the probability that new product is introduced by the second group.
SECTION C
(This section comprises of short answer type questions (SA) of 3 marks each)
26 Consider the following Linear Programming Problem: 3M
MinimiseZ = x +2y
Subjectto 2x+y > 3, x +2y = 6, x ,y=0
Show graphically that the minimum of Z occurs at more than two points
27 Letd=i"+j"+k"b=4i"—2j"+3k"andé=i"—2j"+ k" Findavector of | 3M
magnitude 6 units, which is parallel to the vector 2d — b + 3¢.
28 | Evaluate fon/zxzsin xdx. 3M
OR
Evauate f;r//j cos 2x - log(sin x)dx
29 Solvefor x,cos™ ! x + sin™! (f) =Z 3M
2 6
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30 i 3M
Evaluate [ e
31 | Givend = [_24 _73] compute A~ and show that 24~ = 91 — A. 3M
OR
ifA=[  Joesuchthat 4 = kA, thenfind the value of k.
SECTION D
(This section comprises of long answer-type questions (LA) of 5 marks each)
32 (a) Find the shortest distance between the lines [; and [, whose vector equations are 5M
r=(=i"—j"=k™) + A(7i"—6j"+k")and7 = (3i"+ 5/ "+ 7k") + u(i"—
2]+ k7).
Where 4 and u are parameters
(b) Find the image of the point (1,2, 1) with respect to the Iine? = yTH = Z;—l . Also
find the equation of the line joining the given point and its image.
33 Draw the rough sketch of the curve y =20 cos2 x; (where /6 < x < m/3 5M
using integration, find the area of the region bounded by the curve y = 20 cos2x from
the ordinates x = % tox = g and the x - axis.
34

If A = B _1],3 = [a _11] and (A + B)? = A? + B2 then find the values of a

-1 b
and b
OR
-1 -2 =2
Find the adjoint of the matrix A = [ 2 1 —2] and hence show that A(adj A) =
2 =2 1
Al
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35

. N o - Ty T T
If x =cost+ logtan (2),y = sin t, then find the values of e and > at= "

OR

x> +3x+ax<1

Find the values of a and b, if the function f defined by f(x) = { bx 42 x> 1

isdifferentiableat x = 1.

5M

SECTION E
(This section comprises of 3 case-study/passage-based questions of 4
marks each with two sub-parts. First case study questions have
three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. The second and third
case study questions have two sub parts of 2 marks each)

36

An organization conducted bike race under 2 different categories-boys and girls. In
all, there were 250 participants. Among al of them finally three from Category 1 and
two from Category 2 were selected for the final race. Ravi formstwo sets B and G
with these participants for his college project.

Let B ={by,b,,bs), G={g;.9,) where B represents the set of boys selected
and G the set of girlswho were selected for the final race.

Ravi decides to explore these sets for various types of relations and functions.
On the basis of the above information, answer the following questions:

(i) Ravi wishesto form all the relations possible from B to G. How many such
relations are possible?

(if) Write the smallest equivalence relation on G.

iii) (d) Ravi definesarelation from B to B asR1 ={(b4, b,), (b,, b;)}. Write
the minimum ordered pairs to be added in R1 so that it becomes (A) reflexive
but not symmetric, (B) reflexive and symmetric but not transitive.

OR
(iii) (b) If the track of the final race (for the biker by) follows the curve

x? =4y; (where 0 < x <20v2 & 0 <y <200), then state whether the track
represents a one-one and onto function or not. (Justify).

1M

1M

2M

37

Chemical reaction, a process in which one or more substances, the reactants, are
converted to one or more different substances, the products. Substances are either
chemical elements or compounds. A chemical reaction rearranges the constituent

atoms of the reactantsto create different substances as products.
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ﬁ
In a certain chemical reaction, a substance is converted into another substance at a
rate proportional to the square of the amount of the first substance present at any time
t. Initially (t = 0)50 g of the first substance was present; 1 hr later, only 10 g of it
remained.
() Find an expression that gives the amount of the first substance present at any time

t.
(if) What is the amount present after 2 hr ?

2M

2M

38

An insurance company believes that people can be divided into two classes: those
who are accident prone and those who are not. The company's statistics show that an
accident-prone person will have an accident at sometime within afixed one-year
period with probability 0.6, whereas this probability is 0.2 for a person who is not
accident prone. The company knows that 20% of the population is accident prone.

CA Yave

Life
e

Tusuraue

v \ .

Busineas

House

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

(i) What is the probability that a new policyholder will have an accident within ayear
of purchasing a policy?

(i) Suppose that a new policy holder has an accident within ayear of purchasing a
policy. What is the probability that he or she is accident prone?

2M

2M

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER-8 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours

Maximum Marks: 80

General

Instructions:

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

(i)
(ii)
(iii)

This Question paper isdivided into five Sections- A, B, C, D and E.
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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
Q. No. Question Marks
SECTION — A (1 x 20 = 20)
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
1 \/§ 1M
Thevalueof tan™ 2§n[2cosl7] is
@ = 0 Z ©-%Z oI
3 3 3 6
2 If A isasguare matrix suchthat A2=A ,then(l + A)®-7 A isequal to M
a) A b)1-A o)l d) 3A
3 2 x—3 x—2 1M
IfA=|3 =2 —1 [isasymmetric matrix then x is
4 -1 -5
a) 3 (b) 6 )8 (d)0
4 A is3 x3 matrix such that A (adj A) = 10l then |adj A| M
a1l b) 10 c) 100 d) 1000
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function Minimum of Z occurs at

a) (0,0 b) (O, 8) c) (5,0) d) (4, 10)

5 2x+5 31._. . _ M
If [Sx +2 9 issingular matrix then x =
a)13 b) 9 c) -9 d) -13

6 | If A and B are square matrices of order 3 suchthat |A| = —1 and |B| = 3, then the value M
of the determinant of 3AB is
a)—9 b) —27 c) 81 d) 81

7 Find the value (s) of k so that the following function is continuous at x =0, f(x) = 1M

1-coskx
xsinx if x#0
1 ifx=0
2 )
D1 2)-1 3) 1 4) None of these

8 The amount of pollution content added in air in a city due to x-diesel vehiclesis given by 1M
P(x) = 0.005x3+0.02x?+ 30x. The marginal increase in pollution content when 3 diesel
vehicles are added
a) 30 units b) 30.255 units c) 31 units d) 31.255 units

9 C0S2x—-C0526 , . 1M
) ~cos—cosg dx isequal to

a) 2(sinx + xcosfB) + C b) 2(sinx — xcosfB) + C
¢) 2(sinx + 2xcos0) + C d) 2(sinx — 2xcos@) + C

10 J& cosxe* ™ dx is equal to M
e+1 bye—1 Ce d) —e

11 Area of the region bounded by the curve y = cosx betweenx = 0 and x = m is M
a) 2 sq.units b) 4 sq.units ¢) 3 5. units d) 1 sg. unit

12 The integrating factor of the differential equation y dx — (x + 2y?)dy = 0 is 1M
a) Ux b) e* oy d) Uy

13 . . . dy 2 d?y 3 R AW M
The degree of the differential equation (E) + (ﬁ) = sin (E) is
a)l b) 2 c)3 d) undefined

14 The scalar product of 5i +j — 3k and 3i — 4] + 7k is 1M
a 15 b) — 15 c) 10 d) - 10

15 What is the vector in the direction of the vector i — 2j + 2k that has magnitude 9 is M
Q)i—2j+2k o) ZE g 3@-2j+2k)  d)9(i-2]+2k)

16 Thefeasible solution for aLPP is shown in given figure. Let Z = 3x- 4y be the objective M
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17 The corner points of the feasible region determined by the system of linear inequalities are 1M
(0,0, (4,0), (2,4), and (0,5). If the maximum value of Z = ax+ by, where a, b > 0 occurs at
both (2,4) and (4,0), then

a)a=2b b) 2a=b c)a=bd)3a=Db
18 Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6 and P(A'nB") is 1M
a) 0.9 b) 0.18 c) 0.28 d) 0.1

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) aretrue and (R) isthe correct explanation of (A).
(B) Both (A) and (R) aretrue but (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalse but (R) istrue.

19 Assertion (A): f(x) =[x] not continuous at x = 2 1M
Reason (R): f(x) = [x] not differentiable at x = 2

20 Assertion (A) : Therelation Rontheset N x N defined by (a, b)R(c,d) & M
a+d=>b+c, fordl (a,b),(c,d) € N x Nisan equivalencereation.

Reason (R) : Any relation is an equivalencerelation, if it is reflexive, symmetric and
transitive

SECTION B (2 x 5 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21| Find the domain of the function f (x) =sin™(x*-4). Alsofinditsrange. 2M
22 FindZ—z at x = 1,y=%. If sin?y + cosxy = K 2M
23 Find the values of x for which function f(x)= 2+3x-x3 is decreasing 2M
(OR)
Find the smallest value of the polynomial x*-18x?+96x in [0,9]
24 | Find the angle between the two vectorsd = { — jand b = { + k. 2M
25 |Iifd=i+j+k db=1anddxb=j—Fk, thenfind |p| 2M
(OR)

Find area of parallelogram whose diagonals are 4i — j — 3k and — 21 + j — 2k.

SECTION C (3 x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

4sin6

26 Prove that V=5 o0t

— 6 is an increasing function of 8 in [0,%] 3M

27 A rectangular Sheet of tin 45 cm by 24 cmisto be made into a box without top, by cutting M
off square from each corner and folding up the flaps. What should be the side of the
square to be cut off so that the volume of the box is maximum?

(OR)

Find the maximum slope of the curve y = - x34+3x24+9x-27

28 Find the vector and Cartesian equation of the line passing through the point P(-1,3, M
~2) and perpendicular tothe lines = = 2 = g,x_+32 = yT_l = %
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29 i dx 3M
Find [ =
OR
i % dx
Evaluate: f% W
30 Find graphically, Minimize: z = x + 2y subject to constraints given below. 3M
x + 2y >100,2x —y <0,2x +y <200,x,y >0
31 There are two boxes, namely Box I and Box II. Box I contains 3 red and 6 black balls. 3M
Box II contains 5 red and 5 black balls. One of the two boxes is selected at random and
a ball is drawn at random. The ball drawn is found to be red. Find the probability that
this red ball comes out from box - II.
(OR)
Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, then what is the conditional probability that both are girls?
SECTION D (5 x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
32 2 -3 5 5M
IfA=[3 2 —4|, thenfind A Hence solve the following system of equations: 2x —
1 1 -2
3y+5z=11, 3x +2y—4z=-5x+y—2z= -3
(OR)
1 3 2
IfA=({2 0 —1|,thenshow that A3 —4A4? — 34+ 111 = 0. Hencefind A
1 2 3
33 — x* dy 1 () _y_ 5M
If y = x*, prove that i (dx) -=0
34 o L : X yE _ 5M
Using integration, find the area of the region bounded by theelllpse25 t = 1.
35 Find the shortest distance between the Lines: 5M

7= (31 +2f — 4k) + 2(i + 2j + 2k) and 7 = (51 — ) + (31 + 2f + 6k). Also, find
whether the lines are intersecting or not.

(OR)
Find the image of the point (1,6,3) intheline = = 2= = 2=, Also, find the length of
the segment joining the given point and itsimage

SECTION D (4 x 3 =12)

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

Case Study-1

36

Raja visited the Exhibition along with her family. The Exhibition had a huge swing, which

attracted many children. Rgjafound that the

swing traced the path of a Parabola as given by
2

y =x°.

Based on the above information, answer the following questions.

Let f: N - R bedefined by f(x) = x2. Find the Range of the function f?

M

Check the injectivity of thefunction f: N — N be defined by f(x) = x?

M
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Let f: R — R bedefined by f(x) = x2. Checkif f is one-one or not.
(OR)
Let f: R — R bedefined by f(x) = x2. Check if f isonto or not

2M

Case Study-2

37

A tank formed using a combination of a cylinder and a cone, offers better drainage as
compared to float bottomed tank. A tap is connected to such atank whose

conical part isfull of water, water is dripping out from atap at the bottom at

the uniform rate of 2 cm®/S. The semi vertical angle of conical tank is 45°

Based on the above information, answer the following questions

M

Find the Volume of water in the tank in terms of its radius

M

Find the rate of change of radius at an instant when r = 2v/2cm

2M

Find the rate at which the wet surface of the conical tank is decreasing at an instant when
radiusr = 2v/2 cm

(OR)
Find the rate of change of height ‘h’ at an instant when slant height is 4 cm.

Case Study- 3

38

Tiki has started late for college. She is running towards Laboni bus-stop. To reach
college she has to change buses from either Hidco Crossing or Dharmatala. For that she
would take either bus A or bus B. Probability of getting into bus A, B are 3/7, 4/7
respectively. If she gets on bus A coming from Karunamoyee , she would get bus 1 or
2 from Hidco crossing. Probability of getting bus 1 from Hidco crossing is 2/5,
probability of getting bus 2 from Hidco crossing is 3/5. If she gets on bus B from
Quality crossing and gets bus 1 or bus 3 from Dharmatala. Probability of getting bus 1
from Dharmatalais 1/3, probability of getting bus 3 from Dharmatalais 2/3

. PR . - s_._hu....:h..; ..L-u..l—d‘
Based on the above information, answer the following questions

Tiki reaches college by bus 1. What is the probability that she caught bus B?

2M

What is the probability that she reaches college by bus 2?

2M

% %k %
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 9 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General

Instructions:

Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

This Question paper contains 38 questions. All questions are compulsory.

This Question paper isdivided into five Sections- A, B, C, D and E.

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.

In Section B, Questions no. 21 to 25 are Very Short Answer (V SA)-type questions, carrying 2

marks each.

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

each.

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

each.

In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.

There is no overal 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

guestions of Section E.
Use of calculatorsis not allowed.

SECTION - A (1 x 20 = 20)

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

1 .o (T 1)) . 1
The value of sin (5 — sin™? (— 5)) is m
1 1 1
(A) (B) €3 (D) 1
2 _ . . _(Lwheni=#j 1m
If A= (a;j) is a square matrix of order 2 such that a;; = {O, when i = j
then A is:
1 0 1 1 1 0 0 1
(4) (1 0) (B) (O 0) () (O 1) (D) (1 0)
3 Number of symmetric matrices of order 3x3 with each entry lor-1 is 1m
(A) 256 (B) 64 (C) 512 (D) 4
4 o (3—x 2\.. 5 1m
For what value of x, the matrix (x +1 3) is singular*
7 7 9
(A) 2 (B) 2 ()2 D) :
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dice was less than 6 the probability of getting a sum 3 is

(A) — (B) = ©) < (D) 2

S A matrix A of order 3 x 3 has determinant 8. What is the value of |4A| 1m
(A) 613 (B) 421 (C) 512 (D) 291
6 2 01 lm
The co-factor of asz, in the determinant [5 3 8] is:
3 21
(A) 11 (B) —-11 (C) 12 (D) 10
7 The number of points of discontinuity of f(x)=[x] in [3,7] is 1m
(A) 4 (B) 5 (C) 6 (D) 8
8 The rate of change of the area of a circle with respect to its radius r at 1m
r=6cmis
(A) 10m (B) 12m (C) 8m (D) 11m
0 The value of [%:sin® x dx is: Im
2
(A) 0 (B) 1 () —1 (D) 2
10 If:—x(f(x)) = 5x* — % suchthat (2)=0. Then f(x) is lm
5 4L _129 5 4L 4129 5 4L _ 313 5 4L 4318
(A) x t o (B) x tot (C) x too (D) x tot+t—
11 | The area of the region bounded by y = cosx betweenx=0andx= =« 1m
is
(A) 2sq unit (B) 4sq unit (C) 6sq unit (D) 1sq unit
12 | Integrating factor of the differential equation Z—z + ytanx — secx = 0 is lm
(A) cosx (B) secx (C) ecosx (D) es¢*
13 |If|al=2,|b|=5and|a x b| =8, thena . b is lm
(A) 6 (B) 1 €) 7 (D) O
14 | The projection of the vector @ = 2i —j+k on b=1i- 2] +k is: lm
V5 5 5 V6
(A) < (B) 5 (€) = (D)
15 | The direction ratios of the line % = 1_2& = ? are: Im
(A) 3,2,4 (B) 3, —2,4 © 32,24 D) 3,-%,4
2’3 2’ 3
16 | Which of the following points is not in the feasible region of the 1m
constraints: x + 2y <8,3x + 2y <12,x >0,y > 0.
(A) (0,-1) (B) (0,1) (€ (2, 2) (D) (4,0
17 | Two dice are thrown once. If it is known that the sum of the numbers on the 1lm
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18 | An LPP is one that is concerned with finding of a 1m
linear function called function of several variables (say
x and y), subject to the conditions that the variables are
and satisfy set of linear inequalities called linear constraints.
(A) objective, optimal value, negative.

(B) optimal value, objective, negative.

(C) optimal value, objective, non — negative.

(D) objective, optimal value, non — negative.

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

19 | Let W be the set of words in the English dictionary. A relation R is lm
defined on W as R = {(x, y) EW x W such that x and y have at least one
letter in common}

Assertion (A): R is reflexive.

Reason (R): R is symmetric.

2
20 | Assertion(A): Let y = t10 + 1;x = t® + 1; then % = %Ot. lm
a’y _ al@)

Reason(R): In parametric differentiation = i

dt

SECTION B (2 x 5§ =10)
(This section comprises of S very short answer (VSA) type questions of
2 marks each.)

21 |If cos(tan™'x) = sin (cot‘1 G)), then find the value of x. 2m
(OR)

Simplify: tan™? [2 cos {2 sin™! G)}]

22 |If x2 + 2xy + y® = 42 then find Z—z. 2m
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23

In a competition, a child tries to inflate a huge spherical balloon bearing
slogans against child labour at the rate of 900 cubic centimetre of gas
per second. Find the rate at which the radius of the balloon is
increasing when its radius is 15 cm.

(OR)
The length x of a rectangle is decreasing at the rate of 5 cm/minute and
the width y is increasing at the rate of 4 cm/minute, when x = 8 cm

and y = 6 cm, find the rate of change of the area of rectangle.

2m

24

Find a vector perpendicular to each of the vectors G+b and d—

-

b where d=1+j+konb=1+2j+3k.

2m

25

b| =v3 and d.b = V3 find the angle between @ and b .
(OR)

Find the area of parallelogram, whose adjacent sides are determined

by the vectors d =1—2j+ 3k, b=21+]— 4k

If |al =2,

2m

SECTION C (3 x 6 =18)

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

26 | Prove that the function f given bye ‘;Z’:)L logsinx is strictly increasing 3m
on (O, g) and strictly decreasing on (gn)
27 | Find the maximum profit that a company can make, if the profit 3m
function is given by P(x) = 72 + 42x — x?, where x is the number of
units and P is profit in rupees.
28 Evaluate: f —S:;x;;:j;xx Sm
(OR)
Evaluate: [(vcotx + vtanx)dx
29 | IfG,b,2 are unit vectors such that G+ b + & = 6, find the value of 3m
G.b+b.¢+2.d.
(OR)
Let@ =i+4j+2k b=31—-2j+7kand ©=21— j+4k.Finda
vector d which is perpendicular to both @andb, and ¢.d = 15.
30 | Solve the following Linear Programming Problem by graphical method: 3m

Minimize Z = 20x + 10y subjected to
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x+2y<40;3x+y=>30;4x+3y>60; x,y = 0.

31 In a bilateral cricket series between India and South Africa, the 3m
probability that India wins the first match is 0.6. If India wins any
match, then the probability that it wins the next match is 0.4, otherwise
the probability is 0.3. Also, it is given that there is no tie in any match.
Based on the above information answer the following questions:

(i) What is the probability that India won the second match, if India has
already loose the first match?

(ii) What is the probability that India losing the third match, if India
has already loose the first two matches?

(iii) Find the probability that India is losing the first two matches.

SECTION D (S x 4 =20)

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

32 2 -3 5 Sm
IfA=|3 2 —4)find A~l. Hence solve the given equations
1 1 -2
2x—3y+5z=11; 3x+ 2y —4z=-5;x+y—2z=-3.
(OR)
1 -1 0 2 2 —4
Find the product AB, where A = | 2 3 4|,B=|-4 2 —4|anduseit
0 1 2 2 -1 5
to solve the equations: x —y =3,2x+3y+4z=17,y+ 2z =7,
33 | Find %, if y = (tanx)°™ + (cotx)ten*, Sm
34 | A horse is tied to a peg at one corner of a square- [ 77T Sm

shaped grass field of side 15 m by means of a 5 m
long rope (see Fig.). Find the area of that part of the

field in which the horse can graze by using

integration.
(OR)

An electron is moving in an elliptical orbit defined by the equation

2 2
;—5 + 36/—4 = 1. Find the area enclosed by this orbit using integration.

35 | Find the coordinates of the image of the point (2, 3, 4) with respect to Sm
the line # = (2 + 4k) + y (21 + 4f + k); where y is a scalar. Also, find the

distance of the image from the origin.
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SECTION D (5 x 4 =20)
(This section comprises of 3 case-study/passage-based questions of 4 marks
each with sub parts. The first two case study questions have three sub parts
(i), (ii), (iii) of marks 1, 1, 2 respectively. The third case study question has two
sub parts of 2 marks each)

36 | There are two antiaircraft guns, named as A and B. The probabilities

that the shell fired from them hits an

airplane are 0.3 and 0.2 respectively. Both of & g

them fired one shell at an airplane at the

same time.

(i) What is the probability that the shell
fired?

(ii) What is the probability that the shell fired from exactly one of
them hit the plane? 2m

(iii) If it is known that the shell fired from exactly one of them hit
the plane, then what is the probability that it was fired from B?

(OR)

(iii) If it is known that the shell fired from exactly one of them hit

the plane, then what is the probability that it was fired from A?

1m

1m

2m

37
Read the following passage and answer the questions given below.

A sports stadium is elliptical in shape.
The district sports administration

wants to design a rectangular football
field with the maximum possible area.
The football field is given by the graph

(i) If the length and the breadth of the lm
rectangular field be 2x’ and 2y’ respectively, then find the area

function in terms of «’.

(ii) Find the critical point of the function obtained in (i). lm

(iii) Use first derivative test to find the length 2x’ and width 2y’ of the
soccer field, that will maximize its area. om

OR

(iii) Use second derivative test to find the length 2x’ and width 2y’ of

the soccer field, that will maximize its area. om
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38 | The students of Class 12 of a school planned to plant saplings along
straight lines, parallel to each other to one side of the playground
ensuring that they had enough play area. Let us assume that they
planted one of the rows of the sapling along the liney = 2x + 4 .
Let L be the set of all lines which are parallel to each other in ground
and R be a relation in L.
Let the relations R; and R, are defined on L as follows.

Ry ={(Ly,Ly):Ly | Ly, Where Ly, L, € L}

R, ={(Ly,Ly):L; L Ly, Where Ly, L, € L}
Answer the following questions using the above information:
(i) Verify whether R; satisfies reflexive, symmetric and transitive or

not?

(ii) Verify whether R, satisfies reflexive, symmetric and transitive or

not?

2m

2m

*k*
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 10 (2025 — 26)
CLASS- XlI
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.

(ix) Use of calculatorsis not allowed.
3- Questions Marks
0.
SECTION - A (20 x 1 = 20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
1 Let A = {a, b, c} then the number of reflexive relations on A is ...... 1M
(@) 64 (b) 32
(c) 8 (d) 81
2 If A and B are symmetric matricesthen AB —BA is ..... M
(8 symmetric matrix (b) Skew symmetric matrix
(c) Neither symmetric nor skew (d) Can’t be determined
Symmetric
3 kx . M
—, ifx<O0
If the function f(x) =4lxI f is continuous at x=0, then k=
3, ifx=0
(a -3 (b) 3
(c) -2 (d) 2
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4 A= [1 2] and |2A] = K|A| then k= M
4 4
(a) -4 (b) 8
(c) 4 (d) 2
5 Thefunction f(x) = logx isincreasing on M
(8) (=, ) (b) (1,)
(€ (=1,%) (d) (0,)
6 The value of cos™? (cos 7—”) M
6
T 7T
@ 3 (b) —
51 [
©Z @3
7 |c0515° sin15°| _ 1M
sin75° cos75°
@1 (b) O
(© -1 OF
8 f e* secx(1 + tanx)dx = M
(@ e*secx +C (b) e*tanx +C
(c) e*secx tanx + C (d) e*(1 + tanx) +C
9 The vector equation of aline which passes through the point (2, -4, 5) and is M
. x+3 4-y zZ+8 .
pardlel totheline— = — = —i
3 2 6
(@ 7 = (=20 +4f — 5k) + p(30 + 2j + 6k)
(b) 7 = (21 — 4f + 5k) + u(3¢ — 2 + 6k)
(c) # = (20 — 4 + 5k) + u(37 + 2 + 6k)
(d) # = (=2t + 4 — 5k) + u(31 — 2j + 6k)
10 | The general solution of differential equation x5 Z—z = —y5is M
@ x*+y*=cC b)x*+y*t=cC
€ x*+y*=cC (dx*+y*=cC
11 | Thevectors@ = 2{— j+ kandb = i —3j —5kand € = —3i + 4] + 4k M
represents the sides of
() an equilateral triangle (b) aright angle triangle
(c) an obtuse angled triangle (d) anisoscelestriangle
12 M

f04|x —1|dx =
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@ 4 (b) 3

©1 (d)5

13 The sum of order and degree of the differential equation: 2x? % -3 Z—Z +y=0 M
@ 2 (b) 1
(€0 (d)3

14 Thelinesxé’zz_Tyz fandfzzy/l—_l= - areat right anglesthen thevalueof 4 | 1M
is
@ 2 (b) -4
(c) -2 (d)4

15 The restrictions imposed on decision variables involved in any objective function M
of a linear programming problem are called...

(&) constraints (b) feasible solutions
(c) infeasible solutions (d) optimal solutions
16 If A and B are events such that P(A/B) = P(B/A), then M
(@ AcBbhutA+B (b)A=B
(0ANB=0 (d) P(A) =P(B)
17 Two events A and B will be independent, if M
(& A and B are mutualy (b) P(A'B") = [(1 — P(A)][(1 — P(B)]
exclusive
(c) P(A) =P(B) (d) P(A) +P(B) =1

18 | The corner points of the feasible region determined by the system of linear | 1M
constraints are (O, 3), (1, 1), and (3, 0). Let Z= px + qy, where p, q .condition on p
and q, so that the minimum of Z occurs at (3, 0) and (1,1) is ...

@ p=2q (b) p=0q/2
(©) p=3q (dp=q

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) istruebut (R) isfalse.
(D) (A) isfasebut (R) istrue.

19 | Assertion (A): The principal vaue of cot=*(V/3) is g M
Reason (R): Domain of cot™(x) is R — {—1, 1}.
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20 | Assertion (A): @ = 20— j+ kandb = i+ j— k areperpendicular vectors | 1M
Reason (R): Two vectors are perpendicular iff @.b =0

SECTION B (5 x 2 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21 x%+3x-10 2M
If the function f(x) ={ x-2 if x #2 is continuous at x=2, then find k.
k, if x =2
OR

FindZ—z atx = landy =%, if sin?y + cos(xy) = k.

22 | If@,b and © are three vectors such that [@'| = 7,|b| = 24 and |¢’| = 25 2M
and@ + b + ¢ =0 thenfindthevalueofa.b +b.¢ + ¢.@

23 From alot of 10 bulbs which includes 2 defectives, asamplef 2 bulbsisdrawnat | 2M
random without replacement. Find the probability distribution of the number of

defective bulbs.
2
24 Ify = (sin~!x)?, then show that (1 — x?) ZTZ - xZ—z -2=0 2M
OR
Differentiate x5™*, x > O w.r.t x
25 | Find [(tan®x sec* x) dx 2M
SECTION C (6 x 3 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26 0 —tan= 3M
If A= can @ 0 2| and I is the unit matrix of order 2, then
an—
2

show that + A= (I —A) (COSa —sin a)

sina cosa

27 Find loca maximum and local minimum values of the function f given by | 3M
f(x) =3x* + 4x3 — 12x? + 12

OR
Sand is pouring from a pipe at the rate of 12cm3/s.The falling sand forms a cone
on the ground in such a way that the height of the cone is always one-sixth of
the radius of the base. How fast is the height of the sand cone increasing when
the height is 4cm?

28 Evaluate: f _Sx*3 M
Y Vx2+4x+10 o
R
CoOSXx
Evauate: | (1+sinx)(2+sinx) dx
29 Find a particular solution of the differential equation: 3M

dy
(1+x2)a+2xy= , y=0whenx=1

1+ x2
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30

If @ = {+4f+ 2k and b’ = 3% — 2j + 7k then find another vector d which is
perpendicular toboth @ and b and ¢.d = 15,where © = 2§ — j + 4k .
OR
By using vector method, find the area of the triangle with vertices A (1, 1, 2),
B (2, 3,5) and C(L, 5, 5)

3M

31

Solve the following linear programming problem graphically:
Minimize Z = 3x + 8y
subject to the constraints 3x+4y>8,5x+2y>11,x=>0,y >0

3M

SECTION D (4 x 5 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

Let R beardation ontheset A= N X N, where N isthe set of natural numbers,
defined by (a,b) R (c,d) if and only if ad = bc. Show that R is an equivalence
relation.

OR
Show that f: Rt — [—9,00 ] defined by f(x) = 5x% + 6x — 9 is bijective
function.

SM

33

T x tan x

EvaIuate:f
0 secx+tanx

SM

34

Using integration, find the area of the region bounded by the parabola y? = 4x,

SM

35

thelinesx = 0 and x = 3 and the x-axis
Find the shortest distance between thelinesxT_1 = yTH = z and xT“ = y—IZ
OR

x+1 _y+3 _ z+5 dx—Z .

Show that thelin&T - - - .
the point of intersection.

SM

SECTION E (3 x 4 =12)

respectively. The third case study question has two sub parts of 2 marks each)

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

Case Study-1

36

Two schools decided to award prizes to their teachers for three qualities:
knowledge(x); guidance(y); and motivation (z). School A decided to award a
total of Rs.8700 for three values to 4, 5 and 2 teachers respectively. While
School B decided to award a total of Rs.8500 for three values to 3, 4 and 5
teachers respectively. If all the three prizes together amount to Rs.2200. Based
on this information answer the following questions.
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By using matrix multiplication, write the system of linear equations.

M

By assuming ‘A’ as a coefficient matrix, find adjA

M

What is the award prize in Rupees for knowledge (x), guidance (y), and
motivation (z).

OR
Verify A(adjA) = |A|l ,where I is a unit matrix

2M

Case Study-2

37

A wire of length 28m isto be cut into two pieces. One of the piecesisto be made
into a square and the other into acircle.

Based on thisinformation answer the following by assuming x is the length of the
wire of thefirst part, A is the combined area of the square and the circle, r isthe
radius of thecircle.

What is the combined area A(x)?

M

What is the rate of change of ‘A’ w.r.t x?

M

Find the critical points of A(x) and write the condition for A to be minimum

OR
At which point the combined area A(X) is minimum?

2M

Case Study- 3

38

A doctor is to visit a patient. From the past experience, it is known that the
probabilitiesthat he will come by train, bus, scooter or by other means of transport
arerespectively 3/10, 1/5, 1/10 and 2/5.The probabilitiesthat hewill belate are 1/4,
1/3, and 1/12, if he comes by train, bus and scooter respectively. but if he comes

by other means of transport, then he will not be late.

When the doctor arrives late, what is the probability that he comes by train?

2M

When the doctor arrives late, what is the probability that he comes by scooter?

2M

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER- 11 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
Q.No Question Marks
SECTION - A (1x 20 =20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
1 . [m . 1\1 _ 1M
sin [E —sin™1 (— 5)] =
A) 1l B) ¥ C)-% D)-1
2 | A=(ay) isasquaremarix, if M
A)m<n B) m>n C)m=n D) none of these
3 The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is: iM
A) 27 B) 18 C) 81 D) 512
4 lira=(% ?)and|aP=125thena= M
2 a
A)+3 B)S C) +2 D) 4
5 A isan invertible matrix of order 3 x 3 and |A| = 9, then value of |A™Y| = M
A)9 B) -9 C) 1/9 D) - 1/9
6 Given asguare matrix A of order 3 x 3, such that |A|= 12, then the value of |A.adjA|is M
A) 12 B) 144 C) 1728 D) 72
7 If x2 + y? =5 then dy/dx = 1Y
A) —x? B) — 2x C) x2ly? D) — xly
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8 If x=mtandy=mt? thendy/dx att =1is Y
A) 3 B) 2 C) 1/2 D) /3

9 1 = 1M
fxlogx dx =
A) 1/x B) log x C) log(log x) D) logi

— 1

10 [e* [tan Tx + 1+x2] dx = M
Ae*tan'x+c  B)j+c C) &(1+x?) D) none of these

11 e*(x%+1) _ 1M
/ (x+1)2 dx =
A) (X + 1)%€+c B) (x?— 1)e*+c C) (x — 1)e+c D) ’;—: e* +c

12 L 1M
fx2+2x+2 dx
A)xtan"l(x +1) +c B)tan l(x +1) + ¢ C)
(x+Dtan"tx+¢ D) tan"lx + ¢

13 | Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is M
A) 2 B) 9/4 C) 9/3 D) 9/2

14 | Genera Solution of Z—Z =1 +x)A+y?)is M
A)tan"lx +tan"ly =¢ B)tan‘1x+y+%y3+c=0
C) tan_1y+x+§x3+c=0 D) none of these

15 Degree of the differential equation % + 5 cos (Z—i) =5yis M
A)l B) 2 C) 3 D) not defined

16 | Let d and b be two unit vectors and 0 is the angle between them, then a@ + b isaunit M
vector if =
A) w6 B) n/4 C) 2n/3 D) 1/2

17 | 1f 0 is the angle between two vectors @ and b, then |a. b | = |d x b | when 0 = M
A) 0 B) n/4 C) n/2 D)n

18 | If A and B are two events such that P(A) + P(B) — P(A n B) = P(A), then M
A) P(BIA)=1 B) P(A/B) = 1 C) P(B/A) =0 D) P(A/B) = 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) aretrue and (R) isthe correct explanation of (A).
(B) Both (A) and (R) aretruebut (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalsebut (R) istrue.

19 | Assertion (A):f(x) =(x—1)e*+ 1is strictly increasing function for all x>0 M
Reason (R):f(x)>0,forallx€ (0, o)
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20

Assertion (A): The function f : R—R, given by f(x) = x3 is injective.
Reason (R) : The function f: X — Y is injective, if f(x) = f(y) = x=y for all x,y €X

M

SECTION B (2 x 5 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21

Solve: 2 tan"*(cos x) = tan™1(2 cscx).

2M

22

For what values of A is the function defined by
_(A(x®=2x),ifx<0
flx) = {4x+1, if x>0
Continuous at x = 1?
OR

— = d
If x =+asin™¢t, y= /a7t then show that é =-2

X

2M

23

The total cost C(x) in Rupees, associated with the production of x units of an item is
given by C(x) = 0.005x3>—0.02 x? + 30x + 5000.
Find the marginal cost when 3 units are produced, where by marginal cost we mean the
instantaneous rate of change of total cost at any level of output.

OR
The length x of a rectangle is decreasing at the rate of 5 cm/minute and the width y is

increasing at the rate of 4 cm/minute. When x = 8cm and y = 6cm, find the rates of
change of (a) the perimeter, and (b) the area of the rectangle.

2M

24

Find the unit vector in the direction of the sum of the vectors, @ = 21 + 2j — 5k and
d=2i+j+3k.

2M

25

Find the area of the parallelogram whose adjacent sides are determined by the vectors
Gd=1—j+3kandb =20 — 7] +k.

2M

SECTION C (3 x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26

Find the solution of 2 — 2 + cosec (X) = 0, given that y = 0 when x = 1.
dx x x
OR
d 2
Solve:xlogx.£+y=;logx.

3M

27

Show that log(1 + x) — ;—xx, x > —1is an increasing function of x throughout its
domain.

OR
Find the intervals in which the function f given by f(x) = sin x + cos x, 0 < x < 21t is
increasing or decreasing.

3M

28

Evaluate: [ —

1+sinx

OR

3M

29

Evaluate: [(sin™! x)? dx
1-x _ 7y-14 E 7-7x y—5

Find the values of p so that the lines — and =22 = 222 = 2% 40 at
3 2p 2 3p 1 5

right angles.

3M
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7=(s+1i+ 2s—1)j— (2s + 1)k.

30 Find the maximum value of the function C = 2x + 3y graphically, Subject to the 3M
constraints
x+2y <10, 2x+y <14, x20, y=0
31 Given three identical boxes I, Il and Ill, each containing two coins. In box |, both coins 3M
are gold coins, in box Il, both are silver coins and in the box lll, there is one gold and
one silver coin. A person chooses a box at random and takes out a coin. If the coin is of
gold, what is the probability that the other coin in the box is also of gold?
SECTION D (5 x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
32 1 3 2 5M
If A= <2 0 —1) then show that A% — 4A2—3A + 111 = 0 and hencefind A 2.
1 2 3 _
33| cosy = xcos(a + y),cosa # t1,then prove that Z—z = % M
OR
If y = sin"!x,show that (1 —x%)y" —xy' =0
34 | Find the area bounded by the curve y = cos x, between x = 0 and X =27 oM
OR
. . x2  y?
Find the area enclosed by the ellipse = + Pl 1
35 | Find the shortest distance between thelines# = (1 — t)i + (t — 2)j + (3 — 2t)k and 5M

SECTION D (5 x 4 =20)

third case study question has two sub parts of 2 marks each)

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

Case Study-1

36

A scout master wants to make different groups of students so that they can be given
different tasks. Students started making groups with their friends, then the scout
master interfere and told them to make groups as per a rule “a student will make group
with roll number in such a way that the difference of roll number is divisible by 3.

- - - -
T e A . ;

Write a relation R in set-builder form for the rule told by the scout master.

iM

Which roll number of students will be in the group of students with roll number 2, if
there are 30 students in the class?

iM
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Which roll number of students will be in the group of students with roll number 3, if
there are 30 students in the class?

M

Case Study-2

37 Husband and wife appear in an interview for two vacancies in the same post. The M
probability of husband’s selection is 1/ 7 and that of wife’s selection is 1 /5.
Based on the above information, answer the following questions.
i Both of them will be selected 1M
I Only one of them will be selected. M
i None of them will be selected.
OR
At least one of them will be selected
Case Study- 3
38 | An Aeroplane is flying with a velocity of 300m/sec at an altitude of 1 km from the
Earth’s surface.
[ i) Find an expression for dx /dt in terms of 6, where 8 is the angle of elevation of the 2M
aeroplane from the bottom of the control tower and x is the horizontal distance
between the aero plane and the control tower.
i M

ii) Find the rate at which the angle of elevation of the Aero plane changes from the

control tower at an instant when the horizontal distance of the plane is 500m from it.

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-12 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum Marks: 80

General

Instructions:

Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
QN Questions Marks
SECTION - A (1x 20 =20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
1 Let A be anon-singular matrix of order 3x3 and |A|= 5, then the value of |adjA|is M
(@ 5 (b) 25
(c) 125 (d) -5
2 A relation R is defined on a set of human beings as M
R = {(x,y):x is 5 cm shorter than y} then Ris......
(e) Reflexive only (f) Reflexive & Transitive
(g) Symmetric & transitive (h) Neither reflexive nor symmetric nor transitive
3 x+k ifx<3 1M
If f(x) =14 if x =3 iscontinuous atx =3 then the value of kis:
3x -5 ifx>3
(e) 1 (f) 6
(9 7 (h) 3
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4 If matrices A and B are of order 1x3 and 3x1 respectively. Then the order of A'B’ is.... M
(e) 1X3 (f) 3x1
(9) 1x1 (h)3x3
5 A function f:R —» R defined by f(x) = x?is ..... Y
(e) One-One (f) Onto
(g) Bijective (h) Neither one-one nor onto
6 The solution set of the inequality 3x + 5y < 4is M
(e) An open haf-plane not (f) An open haf-plane containing the origin
containing the origin
(9) Thewhole XY -plane not (h) A closed half plane containing the origin
containing theline 3x + 5y =4
7 . . . d?y dy\2 d?y . . M
The degree of the differential equation oz +3 (E) = x? log(ﬁ) is
(e 2 (f) Not defined
(9)1 (h) 0
8 The integrating factor of differential equation % — 2ytanx = sinx is.... M
(€) 2secx (f) cos’x
(g) sec?x () (sec™tx)?
9 | Theprojectionof 3¢ + 37 + k on 9% — 6] + 2kiis ... M
(a) 4 (b) 2
©1 (d)3
10 | if (Zi+ 6] + 2712)X (i+/1j+u12) = 0 then the value of A + Uis... M
(e 0 (f) 3
33 27
) (h) <
11 | Therate of change of the volume of a spherical bubble with respect to itsradiusr at M
r=3cmis ...
(€) 24mrem3/em (f) 36 tcm?/cm
(9) 36 tcm3/cm (h) 24 mecm?/cm
12 | Thevalue of theintegral [ ————dx is: M
sin“xcos<x
(@ tanx + cotx +C (b) —tanx - cotx +C
(¢) —tanx + cotx +C (d tanx - cotx +C
13 | Thefunction f(x) = x + = has M
(e) A local maximumat x =2 (f) A local minimum at x = 2 and local maximum
and local minimaat x =— 2 ax=-2
(g) Absolutemaximaatx =2and | (h) Absolute minimaat x = 2 and absolute
absolute minimaat x =— 2 maximaat x =— 2
14 | Thevalueof theintegral [ cos?x sin®x dx M
@ =« (b)) 2=n
(¢ O (d -=
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15 | If an LPP admits optimal solution at two consecutive vertices of afeasible region, M
then

(a) The optimal solution (b) The LPP under consideration is not solvable.
occurs at every point on the line
joining these two points.

(¢) Therequired optimal (d) The LPP under consideration must be
solution is at amid-point of the | reconstructed.

line joining two points.

16 | Direction cosines of the line joining the points (3, 7, -2), (1, 4, 4) are M
(a) (2!3!-6) (b) (-21 -31 _6)
2 3 -6 12 3
©;3.3) @ (55.3)
17 | Let A & B betwo eventswhere P(A) = -, P(B) = > and P(ANB) =~ then, ~ P(notA | 1M
and not B) =
© 2 M 3
CF OF
18 | Thevalue of the cofactor of the element of second row and third column in the matrix M
4 3 2
2 -1 0‘
1 2 3
(€) -5 (f) 5
(9) 11 (h) -12

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) aretrueand (R) isthe correct explanation of (A).
(B) Both (A) and (R) aretruebut (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalsebut (R) istrue.

19 | Assertion (A): The vector equation of aline passing through the points A (-1, 0, 2) and M
B(3,4,6)is?=(-1+2k)+ A0 +j+k)

Reason (R): The equation of aline passing through a point with position vector and
pardlel tob is #=d+ Ab

20 | Assertion (A): Two coins are tossed simultaneously. The probability of getting two M
heads, if it is known that at |east one head comes up is%

Reason (R): Let E and F be two events with arandom experiment, then P(F/E) =
P(ENF)
P(E)

SECTION B (5 x 2 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21 3 -2 —4 M
Expressthe matrix A=| 3 —2 —5| asasum of symmetric and skew symmetric
-1 1 2

matrix.
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22

Evauate: tan™? [2 cos (2 sin~?! %)]

2M

23

5—4 0<x<1
Examine the following function f(x) = {4x2 —3x 1<x<2 forcontinuity at
3x +4 X =2
x=2
OR

x*+1, 0<x<1

Check the differentiability of f(x) = {3 —x 1<x<?

2M

24

Find the position vector of a point R which divides the line joining two points P and Q

whose position vectors are 2d + b and @ — 3b externally in the ratio 1:2.
OR

Find the area of the parallelogram whose adjacent sides are determined by the vectors
G=t—j+3k b=21—7j+k

2M

25

Probabilities of solving a specific problem independently by A and B are 1/2 and 2/3
respectively. If both try to solve the problem independently, find the probability that (i)
The problem is solved (ii) exactly one of them solves the problem.

2M

SECTION C (6 x 3 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26

Solve the following Linear Programming Problem graphically:
Maximize Z = 5x + 10y
Subject to constraints: x +2y <120, x +y>60, y<x, X,y=>0

3M

27

. rm/3 dx
Evauate: [ 16 Trvoes

OR

3
Evaluate |

L = 1]+ [x = 2[] dx

3M

28

Evaluate: [ x sin™! x dx

3M

29

Find the general solution of the differential equation: 1+
x2)dy + 2xy dx = cotx dx ,(x # 0)

OR

Xy
x2+y2

Solve the differential equation Z—z =

3M

30

IfG@=20+2j+ 3k b=—i+2]+k andé=31+jaresuchthatd + A bis
perpendicular to ¢, then find the value of A.

3M

31

Find the intervals in which the function
f givenby f(x) = sinx + cosx, 0 < x < 2m, is strictly increasing or decreasing.
OR

3M
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Find the absolute maximum and absolute minimum values of the function f(x) =
2x3 — 15x2 + 36x + 1 on the interval [1, 5]

SECTION D (4 x 5 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

2 2 —4 1 -1 0
-4 2 -4 2 3 4], thenfind BA and use this to solve the

2 -1 5 0o 1 2
system of equationsy + 2z =8,x —y = —5and 2x + 3y + 4z = 18

IfA = and B =

SM

33

If x = a(cost + tsint) and y = a(sint + tcost),

2 2 2
0<t<T™/, then find £ 27 gnd &2 OR

dt2’ dt? dx?

FindZ—z, if (cosx)¥ = (cosy)*

SM

Find the vector and Cartesian equations of the line passing through the point A (1, 2,-
4) and perpendicular to the lines A A e e I A iy
2 3 4 1 -3 5

OR
Find the shortest distance between the lines given by
7= (8+30)i—(9+160)j+ (10 + 7))k and
# = (15i + 29f + 5k) + u(37 + 8f — 5k)

SM

35

Using integration, find the area of the region bounded by the curve % + yTZ =1

SM

SECTION D (3 x 4 =12)

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

Case Study-1

36

An organization ¢ conducted bike race under two different categories — Boys and Girls.
There were 82 participantsin al. Among all of them, finally two from Category 1 and
three from Category 2 were selected for the final race. Ravi formstwo sets B and G
with these participants for his college project.

Let B ={by,b, } and G = {g4, g2, g5 }, where B represents the set of Boys and G
represents set of Girls selected for the fina race.
Based on the above information answer the following questions.

How many relations are possible from B to G?

iM

Among all possible relations from B to G, how many functions can be formed from B to
G?

M
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Let R:B = B be defined by R = {(x,y)/x and y are students of same sex }.
Check whether R is equivalence relation or not.

OR
Let f:G — B be defined by f = {(g41,b1), (g2, b2), (g3, b1)}. Check whether f is
bijective or not. Justify your answer.

2M

Case Study-2

37

A factory makes an open cardboard box for ajewelers shop from a square sheet of size
18 cm by cutting off squares from each corner and folding up the flaps. Based on the
above information answer the following questionsiif x is the length of each square cut
from corners.

Find the volume of the open box in terms of Xx.

iM

Write the condition for volume V to be maximum.

M

What should be the size of square to be cut off so that the volume V is maximum?
OR

Find the maximum volume V of the open box.

2M

Case Study- 3

38

A magician has three bags. 1st bag contains 4 red, 5
green and 6 yellow balls, 2nd bag contains 5 red, 5
green and 5 yellow balls and 3rd bag contains 6 red, 4
green and 5 yellow balls. The magician is showing a
trick to randomly draw aball from abag. The
probability of drawing a ball from 1st bag, 2nd bag
and 3rd bag is 25%, 35% and 40% respectively.

The magician drew ared ball. What is the probability that he drew from 1st bag?

2M

If E1, Eo, E3 are the three mutually exclusive and exhaustive events and E is an event

3
associated with them, thenfind > P(E, / E)

i=1

2M
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER-13 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General

Instructions:

Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.

This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
Q.No. Questions Marks
SECTION - A (1x 20=20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
Select the correct option (Question 1 - Question 18)
1 Let A be anon-singular matrix of order 3x3 and |A|= 5, then the value of |adjA]is 1M
(e 5 (f) 25
(g) 125 (h) -5
2 A relation R is defined on a set of human beings as 1M
R ={(x,y):xis 5 cm shorter than y} then R is......
(i) Reflexiveonly () Reflexive & Transitive
(K) Symmetric & transitive (1) Neither reflexive nor symmetric nor
transitive
3 x+k ifx<3 M
If f(x) =14 if x =3 iscontinuousat x = 3thenthevaueof k is:
3x =5 ifx>3
(i) 1 () 6
(k) 7 () 3
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4 If matrices A and B are of order 1x3 and 3x1 respectively. Then the order of A'B’ is.... M
(i) 1X3 () 3X1
(k) 1X1 () 3X3
5 A function f: R - R defined by f(x) = x? is Y
(i) One-One (j) Onto
(k) Bijective (1) Neither one-one nor onto
6 The solution set of theinequality 3x + 5y < 4is M
(i) An open half-plane not containing the () Anopen half-plane containing the origin
origin
(k) Thewhole XY -plane not containing () A closed half plane containing the origin
theline3x +5y =4
7 . . . g2 dy\? dzx \ . 1M
The degree of the differential equation d—x’; +3 (d—z) = x2 log(d—x’;) is
(i 2 () Not defined
(k) 1 () o
8 Theintegrating factor of differential equation % — 2ytanx = sinx is.... M
(i) 2secx () cos®x
(k) sec?x (1) (sec™'x)?
9 The projection of 3¢ + 37 + k on 9% — 67 + 2kis ... M
(e) 4 (f) 2
91 (h) 3
10 | if (20 + 65+ 27k) X (i + Aj + uk) = O thenthevalueof A + pis.... M
(i) 0 G) 3
W = OFE
11 The rate of change of the volume of a spherical bubble with respect toitsradiusrat  r = M
3cmis ...
(i) 24mcm3/cm () 36mcm?/cm
(k) 36m cm3/cm (1) 24m cm?/cm
12 i — 1 dxis M
Thevalue of theintegral [ —————dx is:
(8 tanx 4+ cotx + ¢ (b) —tanx —cotx +c¢
(c) —tanx + cotx +c (d tanx —cotx+c
13 | Thefunction f(x) = x + % has M
(i) Aloca maximum at x = 2 and local () Aloca minimumat x =2 and local
minimaat X =— 2 maximum at X = — 2
(k) Absolute maximaat x =2 and absolute | (I)  Absolute minimaat x = 2 and absolute
minimaat X =— 2 maximaat X =— 2
14 | Thevalueof theintegral [ cos?x sin®x dx M
@ = (b) 2=
(©0 d -z
15 If an LPP admits optimal solution at two consecutive vertices of afeasible region, then M

(a) The optimal solution occurs at every
point on the line joining these two points.

(b) The LPP under consideration is not
solvable.
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(c) Therequired optimal solutionisat | (d) TheLPP under consideration must be
amid-point of the line joining two points. | reconstructed.

16 Direction cosines of the linejoining the points (3, 7, -2), (1, 4, 4) are 1M
(@ (2,3, -6) (b) (-2, -3, -6)
2 3 -6 1 2 3
CIGETED @ G 2.32)
17| Let A & B betwo eventswhere P(A) = , P(B) = and P(ANB) == then, P(not A and not B) = M
. 7 . 3
@) é ) §
®) 5 D 3
18 | The vaue of the cofactor of the element of second row and third column in the matrix M
4 3 2
2 -1 O]
1 2 3
(i -5 () 5
(k) 11 (I -11

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) aretrue and (R) isthe correct explanation of (A).
(B) Both (A) and (R) aretrue but (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.

(D) (A) isfalse but (R) istrue.

19

Assertion (A): The vector equation of aline passing through the points A (-1, 0, 2) and B (3,
4,6)is?=(=1+2k)+ A0 +]+Fk)

Reason (R): The equation of aline passing through a point with position vector and parallel to b
is #=d+ Ab

M

20

Assertion (A): Two coins are tossed simultaneously. The probability of getting two heads, if
it isknown that at least one head comes up is§
Reason (R): Let E and F be two events with a random experiment, then

P(ENnF
P(F/E) = T

M

SECTION B (5x 2=10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21

3 =2 -4
3 -2 -5
=1 1 2

Expressthe matrix A = as asum of symmetric and skew symmetric matrix.

2M

22

Evaluate: tan~! [2 cos (2 sin~! %)]

2M
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23

5 -4 0<x<1
Examine the following function f(x) = {4x2 —3x 1<x<2 forcontinuity at x=2

3x+4 x =2
OR

x’4+1, 0<x<1

Check the differentiability of f(x) = {3 —x 1<x<?2

2M

24

Find the position vector of apoint R which divides the line joining two points P and Q whose
position vectorsare 2d + b and @ — 3b externaly in theratio 1:2.
OR

Find the area of the parallelogram whose adjacent sides are determined by the vectors d =i —
j4+3k,b=21—-7j+k

2M

25

Probabilities of solving a specific problem independently by A and B are 1/2 and 2/3 respectively.
If both try to solve the praoblem independently, find the probability that (i) The problemis solved
(ii) exactly one of them solves the problem.

2M

SECTION C (6 x 3=18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26

Solve the following Linear Programming Problem graphically:
Maximize Z = 5x + 10y
Subject to constraints: x + 2y < 120, x +y>60, y<x, X,y>0

3M

27

. (m/3 dx
Evaluate: [ 16 T

OR

Evauate [[lx — 1| + |x — 2[] dx

3M

28

Evaluate: [ x sin™! x dx

3M

29

Find the genera solution of the differential equation: 1+ x¥)dy+
2xy dx = cotx dx ,(x # 0)

OR

xy
x2+y?

Solve the differential equation Z—i’ =

3M

30

If @=2{+2j+3k b=—i+2j+k andé@=31+jaresuchthatd + A b isperpendicular to ¢,
then find the value of 1.

3M

31

Find the intervalsin which the function
f givenby f(x) = sinx 4+ cosx, 0 < x < 2m, isstrictly increasing or decreasing.
OR

Find the absol ute maximum and absol ute minimum values of the function f(x) = 2x3 — 15x2 +
36x + 1 ontheinterval [1,5]

3M

SECTION D (4 x 5=20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
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2 2 -4
-4 2 -4 2 3 4

2 -1 5 0 1 2
of equationsy + 2z =8,x —y = —5and 2x + 3y + 4z = 18

32 1 -1 0 5M

If A= and B = , then find BA and use thisto solve the system

33 If x = a(cost +tsint) and y = a(sint + tcost), 5M
0<t<T™/, then find Ex &Y g LY
/2 dt?’ dt? dx?

OR

FindZ—?: , if (cosx)? = (cosy)*

34 Find the vector and Cartesian equations of the line passing through the point 5M
A (1, 2,—4) and perpendicular to the Iinesxzi = yT_Z = ? and
x-1 _y+2 _z-3
1 3 5
OR
Find the shortest distance between the lines given by

F=8+30)i—(9+161)j+ (10+7)k and
7 = (1514 29j + 5k) + u(37 + 8] — 5k)

35 Using integration, find the area of the region bounded by the curve %2 + yf =1 M

SECTION D (3x4=12)
(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)

Case Study-1

36 A school is organizing a debate competition with participants as speakers S = {S;, S, S5, S4}
and these are judged by judges J=/,, /., /5 }. Each speaker can be assigned one judge. Let R
be arelation from set Sto Jdefined as R = {(x, y): speaker x is judged by judge y,x €
S,y €]}

Based on the above, answer the following :

[ How many relations are possible from Sto J? M
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A student identifies a function from S to J as f = {(S1,/1), {(52,/2),{(S3,/2), {(S4,J3)}-

Check if it is bijective.

M

How many one-one functions can be there from set Sto set J?

OR
Another student considersarelation R; = {(51,5,), (5,,5,) } inset S. Write minimum
ordered pairstom beincluded in R, so that R, isreflexive but not symmetric.

2M

Case Study-2

37

A factory makes an open cardboard box for a jeweler’s
shop from a square sheet of size 18 cm by cutting off
sguares from each corner and folding up the flaps. Based
on the above information answer the following questions
if x isthe length of each square cut from corners.

Find the volume of the open box in terms of x.

M

Write the condition for volume V to be maximum.

M

What should be the size of square to be cut off so that the volume V is maximum?
OR
Find the maximum volume V of the open box.

2M

Case Study- 3

38

A magician has three bags. 1st bag contains 4 red, 5 green and 6
yellow balls, 2nd bag contains 5 red, 5 green and 5 yellow balls
and 3rd bag contains 6 red, 4 green and 5 yellow balls. The
magician is showing atrick to randomly draw aball from a bag.
The probability of drawing aball from 1st bag, 2nd bag and 3rd
bag is 25%, 35% and 40% respectively.

The magician drew ared ball. What is the probability that he drew from 1st bag?

2M

If E1, E2, Es arethe three mutually exclusive and exhaustive events and A is an event associated
with them, then find Y3_, P(E;/A)

2M

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-14 (2025 — 26)
CLASS- XlI
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum 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 isdivided 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 (V SA)-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.

(vii)  There is no overal 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
guestions of Section E.

(ix) Use of calculatorsis not allowed.

SECTION - A (1x20=20)
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
1 Which of the following is an example of a One-One and Onto function? Im
(A) f:R >R, f(x) = x? B)f:R->R,f(x)=x+1
O fZ-27Zf(x)=2x (D) None of these
2 Thevaue of sin™?! (— l) is Im
2
s s 51 T
(A) < (B) —< ©— (D) -2
3 If A isamatrix of order 3x2 and B isamatrix of order 2x3, the order of BA is Im
(A)3x2 (B)2x3 (C)2x2 (D)3 x3
4 If A and B are two matrices of the same order, where A is a skew-symmetric matrix 1m
and B isasymmetric matrix, then (4 + B)T is:
(A) A+B (B) A—B (C)-A+B (D) —(A+ B)
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5 If A is a 3x3 matrix and |A|=5, then |kKA| (where k is a constant) is: im
(A) 5 (B) k14l (©) K°1A] (D) k°14]

6 Theinverse of the matrix [z ﬂ existsif and only if m
(A)x=6 (B) x = —6 (C)x =26 (D) x # +6

7 If A isasquare matrix such that A% = A, then det(A) is: im
(A)O (B) 1 (C) Either Oor 1 (D) None of these

8 The derivative of e*? is: im
(A) 2xe*? (B) xe*? (C) eX? (D) None of these

9 Thefunction f(x) = |x| is 1m
(A) Differentiable at x=0
(B) Continuous but not differentiable at x=0
(C) Discontinuous at x=0 (D) Differentiable at all points

10 For afunction f(x), if f'(x) =0and f"(x) < 0,then f(x)has: 1m
(A) A local maximum at that point  (B) A local minimum at that point
(C) A point of inflection at that point (D) None of the above

11 | The value of [sin’*x dx is: im
(A) ;—C — S”fx +C (B) g + S”fx + C(C) cos?x+C (D) x? +
sin2x +C

12 i L is im
Theintegral [ — dxis:
(A) log|1 + x?| +c (B) %logll +x%|+c (C)tan"tx +c (D) %tan‘lx +c

13 The area under the curve y=f(x) between x=a and x=b is given by: Im

b, b b

(A) [ f' (x)dx (B) J, F(x)dx (€) [, fFx)dx (D) [} f(x)dx

14 | The solution of the differential equation Z—z =3x2+2is: im
(A) y=x3+2x+C (B) y=x3+2x>+C
Cy=3x3+2x+C (D) None of the above

15 The order of the differential equation % +3 Z—i +2y=0is 1m
(A) 1 (B) 2 (©3 (D) None

16 |Ifa=31— j+2k and b =41+ j— 3k, thenthecrossproduct @ x b is: im
(Ai—17j—-7k (B)i+17j+7k (C)i—17j+7k (D)i+17]—7k

17 Which of the following represents the feasible region for the constraints x + 2y < 10 1m

andx>0,y=>0

(A) The areaabovethelinex 4+ 2y = 10 in the first quadrant
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(B) The areabelow thelinex 4+ 2y = 10 in the first quadrant
(C) The area above the x-axis and below theliney = 5
(D) The entire first quadrant

18

If an LPP has optimal solution (Maxima) at two corner points of the feasible region,
then

(A) LPP will give unique solution.  (B) LPP will give infinite solutions.

(C) LPP will give two solutions. (D) LPP does not have any solution.

Im

ASSERTION-REASON BASED QUESTIONS

(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) istruebut (R) isfalse.

(D) (A) isfasebut (R) istrue.

(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 fromthe options (A), (B), (C) and (D) as given below.)

19

Assertion (A): Two non-zero vectors @ and b are parallel if andonlyifa x b= 0.
Reason (R): The cross product of two vectors is zero when the vectors are either

paralel or one of them is the zero vector.

Im

20

Assertion (A): If P(§)=P(A), then events A and B are independent.

Reason (R): Two events are independent if the occurrence of one does not affect the
probability of occurrence of the other.

Im

SECTION B (2x 5=10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21

Draw the rough graph of sin~! x and hence find its domain and range.

2m

22

kcosx if x =+ n
Find the value of k so that the function f(x) = "‘Szx y . 2 is continuous at
l X =-
2

T
X ==
2

(OR)
Find the values of a and b such that the function defined by
5 if x<2
f(x) =<ax+b if 2<x<10isacontinuousfunction.
21 if x=>10

2m
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23

The total cost C(x) in Rupees, associated with the production of x units of an item is
givenby C(x) = 0.005x3 — 0.02 x? + 30x + 5000.
Find the marginal cost when 3 units are produced, where by marginal cost we mean the

instantaneous rate of change of total cost at any level of output.

2m

24

Find the projection of the vector —i + 2j + 3k ontothe vector i — j + 2k .

(OR)
lfa=2i+2j+3k,b=—-i+2j+k and ¢ =3i + jaresuchthata + yb
is perpendicular to ¢. Then find the value of y.

2m

25

Find the area of a parallelogram whose adjacent sides are given by the vectors a =
3i+ j+4k and b=i— j+k.

(OR)
If either @ =00r b =0,then @ x b = 0. Is the converse true? Justify your answer
with an example.

m

SECTION C (3x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26

Find the intervals in which the function given by
f(x) =2x3—3x2—36x+7is
(@) strictly increasing (b) strictly decreasing?

3m

27

The volume of a cubeisincreasing at arate of 9 cubic centimetres per
second. How fast is the surface area increasing when the length of an edge is 10

centimetres?

3m

28

Evaluate: | S

x—1)(x—2)(x—3) dx

(OR)
Evaluate: fOZ log(1 + tanx) dx

3m

29

Solve the following linear programming problem graphically:
MaximiseZ = 4x + y subject to the constraints:
x+y <50 3x +y <90,x =20,y = 0.

3m

30

Find the vector and Cartesian equations of the line passing through the point (1, 2, —4)

and perpendicular to the two lines =2 = ¥*12 = 2719

3 -16 7
x—15 _y—29_§
and —= ==——=—
(OR)
Find the values of p so that the lines 1_Tx =7y2—_p14=? and
Tx S 6z o
> -1 =% areright angles.

3m
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31 Probability of solving specific problem independently by A and B are % and é 3m
respectively. If both try to solve the problem independently, find the probability that

(1) the problem is solved

(i)  exactly one of them solves the problem

(OR)

In ahostel, 60% of the students read Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random.
(@) Find the probability that she reads neither Hindi nor English newspapers.
(b) If she reads Hindi newspaper, find the probability that she reads English newspaper.
(c) If shereads English newspaper, find the probability that she reads Hindi newspaper.

SECTION D (5 x 4 =20)

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

32 1 2 =3
2 3 2 ] then find AL Using A solve the system of equations:
3 -3 —4

5m
If A=

X+2y—-32=—-4,2x+3y+22=2,3x -3y —4z=11.

33 Provethat |x — 1| + |x — 2] iscontinuous at x=1,2 but not differentiable at x=1,2. 5m
(OR)

34 | A woman discovered ascratch along a straight line on acircular table top of radius 8 cm. 5m

She divided the table into 4 equal quadrants and discovered the scratch passing through

the origin inclined at an angleg anticlockwise along the positive direction of x — axis,

Find the area of the region enclosed by the x — axis, the scratch and the circular table

top in the first quadrant, using integration.

35 | Find the distance between theline > = 23’4—_6

through the point (4, 0, —5).

=1_—_1Zand another line parallel to it passing Sm

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

SECTION D (5 x 4 =20)

(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)
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36

Sherlin and Dhanju are playing Ludo at
home during Covid-19. While rolling the
dice, Sherlin’s sister Raji observed and
noted the possible outcomes of the throw
every timebelongstoset {1,2, 3,4, 5, 6}.

Let A bethe set of playerswhile B be the set

of al possible outcomes.
A={S}, B={1,23,4,5,6}.
Answer the following questions based on the given information:

(i) Raji wants to know the number of relations possible from A to B. Find the
number of al possible relations.

(ii) Raji wants to know the number of functions from A to B. Find the number of
all possible functions.

(ii) LetR beareationon B definedby R ={ (1,2), (2, 2), (1, 3), (3, 4), (3,1), (4,
3), (5, 5)}. Verify R is symmetric and transitive?

(OR)

Let R: B — B be defined by R = {(x, y): y is divisible by x}. Verify that
whether R is symmetric and transitive.

Im

Im

2m

37

In an office three employees Aman, Aryan and Biswajit process incoming copies of a
certain form. Aman processes 50% of the forms,

Aryan processes 20% and Biswagjit the remaining £ 1
30% of the forms. Aman has an error rate of 0.06, " i
Aryan has an error rate of 0.04 and Biswgjit has an o
error rate of 0.03. i
Based on the above information answer the #

A i

following:

() Find the probability that an error is
committed in processing given that Aryan processed the form.

(i)  Thetotal probability of committing an error in processing the formiis.

(ilf)  The manager of the company wants to do a quality check. During inspection
he selects a form at random from the days output of processed forms. If the
form selected at random has an error, the probability that the form is not
processed by Aman.

(OR)
The manager of the company wants to do a quality check. During inspection
he selects a form at random from the days output of processed forms. If the
form selected at random has an error, the probability that the form is
processed by Aryan.

im

im

2m
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38

An architecture designs an auditorium for a
school for its cultural activities. The floor of the
auditorium is rectangular in shape and has a
fixed perimeter P (Let x and y represents length
and breadth of the rectangular region). Based on
the above information, solve the following
guestions:

(1) Find area of theregion in terms of x.

(i)  Find the maximum area of the floor.

2m
2m

*k*
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-15 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General

Instructions:

Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.

This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
Q.No Question Mark
s
SECTION - A (1x 20=20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)
1 The domain of the function cos ™1 (2x — 1) M
a) [0,1] b) [-1,1] c) (0,1) d) [0,1)
2 The number of all possible matrices of order 3 x 3 witheachentryOor 1 or-1is M
a) 33 b) 3° c) 3* d) 3
3 IfA=G g)andAz—kA—Iz=0,thentheva|ueofkis M
a) 4 b) — 4 c) 8 d) -8
4 If the area of triangle with vertices ( 3,2) (-1, 4) and (6,k) is7 sqmthenk is 1M
a) 3 b) -4 c) 4 d) 3, -4
5 A is3x3 matrix such that |A| = 4 then |4 adj A| = 1M
a) 4 b) 16 c) 64 d) 256
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6 2 0 6 M
In[—l 4 3]minor of element ““ 3 “ and cofactor of ‘as ‘ is
1 5 9
a) 10, -12 b) -10, 12 c) -10, -12 d) 10, 12
7 = [si v, :
If y=,/sinx + y, then ™ isegua to: M
) cosx ) cosx ) sinx ) sinx
1-2y 2y-1 1-2y 2y—-1
8 Theinterva in which the function, f(x) = x? ex'Sstrictly increasing is M
8) (-0, ) b) (-0, 0) ¢) (2, %) d) (0,2
9 X M
J = isequalto
x?  x3 x?  xB
a)x+7+?—log|1+x|+C b)x+7—?—log|1—x|+C
C)x—xz—z—x;—log|1+x|+C d)x—x?2+%3—log|1+x|+(f
10 M
f“ —— isequal to
31 b) 2 03 d) 4
11 | Areaof theregion bounded by the curve y? = 4x,y — axis and the liney = 3 is M
9 9 9
a2 b) " C) 3 d) =
12 . . . . dy 1-y 1M
The solution of the differential equation-—=+ |-—>=0is
ay+sinTly=sintx+c b)sin"ly —sin"lx =c¢
o) sin"ly+sintx=c d)sinty —sin"lx = cxy
13 . : . . dy\3 M
If m and n are the order and degree, respectively of the differential equation y (E) +
2.2
x3 (ZTZ) — xy = sinx, thenthevalue of m + nis:
a5 b) 2 c) 3 d) 4
14 | Theangle between two vectors @ and b with magnitudesv/3 and 4, respectively, anda.b = 2v/3 | 1M
is
T T T 51
15 | A unit vector perpendicular to both the vectors i — 27 + 3k and 7+ 2/ —k is: M
1 . N -~ 1 N A -~
a)i\/—g(l+]+k) b)iﬁ(—1+]+k)
1 . N -~ 1 . ~ -~
) @A+ —k) Vx50 —j+k)
16 Feasible region (shaded) for aLPPis shown in the given figure. The maximum value of the 1M
Z=04x+yis
2 Ny 20, )
a) 32 b) 40 c) 50 d) 41
17 In an LPP, if the objective functionZ = ax + by has the same maximum value on two corner M

points of the feasible region, then the number of points of whichZz,,,,occursis
(@0 (b) 2 (c) finite (d) infinite
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18 If A and B are two independent events such that P(A) = % and P(B) = %, then P(%,) is: M
a); b) % 0 d)1
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) aretrueand (R) isthe correct explanation of (A).
(B) Both (A) and (R) aretrue but (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalsebut (R) istrue.
19 Assertion (A): If x =tan@, y = sec 6 then dy/dx = sinf M
.dy _ dy/de
Reason (R): ax = dx/ab
20 | Assertion (A): The f: R = Rgiven by f(x) = [x] is bijection. M
Reason (R) . A function is said to be bijection, if it is both one-one and onto
SECTION B (2 x 5 =10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)
21 | Evaluate sin! (sin %”) + cos™Y(cosm) + tan"1(1). 2M
22 sin(a+1ix+25inx x< 0 2M
If f(x) = 2, x = 0 iscontinuous at x = 0, then find the value of aand b.
Vi+bx—1
L P x>0
23 Sand is pouring from a pipe at the rate of 12cm3/s. The falling sand forms a cone on the M
ground in such a way that the height of the cone is always one - sixth of the radius of the
base. How fast is the height of the sand cone increasing when the height is 4cm?
(OR)
The surface area of a spherical balloon isincreasing at the rate of 2 cm?/s. At what rate is the
volume of the balloon is increasing when the radius of the balloon is 8 cm?
24 | Find'2’ when the projection of @ = Al + j + 4k on b = 21 + 6§ + 3k is4 units 2M
25 | If d and b aretwo vectors such that |d@ + b| = |b|, then prove that (d@ + 2b) is perpendicular | 2M
tod.
(OR)
Given vectors 21 — j + k, i — 3j — 5k, 31 — 4] — 4k are the position vectors of A, B and C
respectively. Find the area of triangle ABC
SECTION C (3 x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26 Show that y =log (1+x) - % , X > -1is in increasing function of x throughout its domain 3M
27 Find the intervals in which the function f (x) = x; - x3- 5x2+ 24x+12 is M
(a) strictly increasing (b) strictly decreasing
(OR)
Find two positive numbers x and y such that x + y = 60 and xy2 is maximum
28 Find the angle between the pair of lines given below. 3M

x+3 y—-1 z+3x+1 y—-—4 z-5
3 5 =~ 4 1 1 = 2
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29| Find [ 25— dx M
(OR)
Evauate: f
1+sinx
30 Find graphically, the maximum value of Z = 2x + 5y subject to constraints given below. 2x + M
4y<83x+y<6,x+y<4x=>0,y=>0
31 Bag A Contain 3red 2 black balls, while bag B Contains 2 red and 3 black balls. A ball isdrawnat | 3M
random from bag A istransferred to bag B and then one ball is drawn at random from bag B. If
this ball was to be found to be ared ball, find the probability that the ball is drawn from bag A
was red
(OR)
A fair coin and unbiased die are tossed. Let A be the event “Head appears on the coin” and B be
the event “3 comes on the die”. Find whether A and B are independent events or not.
SECTION D (5 x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)
32 1 -1 27[-2 0 1 5M
Use product [0 2 =3 [ 9 2 —3]tosolve the system of equations
3 -2 4 6 1 -2
x+3z2=9,—x+2y—2z=4,2x—-3y+4z= -3
(OR)
Using matrix method, solve the following system of equations
2 3 4 6 5 9 20
~+=+ ——4 ool A —=2,X,y,2 # 0
x y z "x y z "x y
33 dy 1_y2 5M
@ IfV1—xZ+/1—y%=a(x —y), then prove that — = /ﬁ
OR
] . . d%y bud
(b) If x = a(cos O + logtanz) andy = sin 4, then flnd@ ao =
34 Draw arough sketch of y = 2 + |x + 1| Using integration, find the area of the region bounded by | 5M
thecurvey =2+ |x+ 1], x =—4,x=3andy =0
35 | Find the point Q on the line 222 yT“ ~27*° o a distance of 3v/2 from the point P(1,2,3) | 5M
(OR)
Find the value of 4, so that thellnesl—x = 7y;14 = ? d 7;’6 = y—zs = 6%2 are at right
angles. Also, find whether the lines are interesting or not.
SECTION D (4 x 3 =12)
(This section comprises of 3 case-study/passage-based questions of 4 marks each with subparts)
Case Study-1
36 | An organization conducted bike race under two different categories — Boys and Girls. There

were 28 participantsin all. Among all of them, finally three from category 1 and two from
category 2 were selected for the final race. Ravi forms two sets B and G with these
participants for his college project.

Let B ={b,,b,, b3} and G ={g,, g,}, where B represents the set of boys selected and g the set
of girls selected for the final race.
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Based on the above information, answer the following questions.

[ How many relations are possible from B to G? M
i Among all the possible relations from B to G, how many functions can be formed from B to G. 1M
i Let R: B —» B bedefined by R = {(x,y): x and y are students of the same sex}. Check if | 2M

R isan equivalence relation.

(OR)
A function f: B — G bedefined by f = {(by, 1), (b3, g2), (b3, g1)}- Check if f isbijective.
Justify your answer.
Case Study-2

37 In aresidential society comprising of 100 houses there, were 60 children between the age of 10- M

15 years. They were inspired by their teachers to start composting to ensure that biodegradable

waste isrecycled, for this purpose, instead of each child doing it for only his/ her house. Children

convinced the residents welfare association to do it as a society initiative for thisthey identified a

square areain the local park. Local authorities charged amount of Rs.50 per square meter for

space so that there is no misuse of the space and resident welfare association takes it seriously

association hired alaborer for digging out 250 m? and he changed Rs.400 (depth)? association

will like to have minimum cost.

Based on the above information, answer the following questions
i Let side of square plot isx m and its depth is h meters then what is the cost C for the pit? M
1 What isthe value of h (in metre) for which % =0? 2M
—;
i Find TR

(OR)
Find the value of x (in mt) for minimum cost?
Case Study- 3

38 | A factory hasthree machines A, B and C to

manufacture bolts. Machine A manufacture 20%,

machine B manufacture 30% and machine C

manufacture 50% of the total bolts. Out of their

respective outputs 3%, 4% and 2% are defective.

A bolt is drawn at random from total production

and it isfound to be defective.

Based on the above information, answer the

following questions
[ What is the probability that it is manufactured by the machine C? 2M
i What is the probability that it is manufactured by the machine B? 2M

* k%
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-16 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(i)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided 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 (V SA)-type questions, carrying 2

(v)

marks each.

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.

(vii)  There is no overal 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
guestions of Section E.

) Use of calculatorsis not allowed.

Q.No Question Marks
SECTION-A (1x20=20)
(This section comprises of multiple choice questions (MCQs) of 1 mark each)

1 In the set Z of al integers, which of the following relation R is a symmetric relation: M
(@ xRy:ifx<y (b) xRy :if ‘x-y is an even positive integer’
(©) xRy:ifx=y (d) xRy :if x isafactor of y

2 | |f cos(s n'lé +cos’x)=0thenx=___ M
CE (b) = (90 (d)1

3 For the square matrix A of order 2x 2if A x adj(A) = [g g] thenthevaueof |A|is M
(a) 8 (b) 4 (c) 4\2 (d) 64

4 If A isamatrix of order 3 x 4 and whose element is defined by aij = %2 |-3i + ]| then az2 M
is:

3 7 5 -7

@3 (b) 2 © 3 (d —
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(1) 8] then A%°% jsequal to
@l o]  ®f

ifA=|

1 0

© [0 0 (d) [20023 8]

M

If x.¢¥=1then Z—i’atx:-lis
-1 (b)1 (e (d) e*

M

x—4
+k ,ifx<4 . .
The value of “k” so that f(x) = {Ix—4l f iscontinuousat X =4 is
2k ,if x = 4

@1  ©®0 (©1 (@

M

The point on the curve y? = 8x for which the change of abscissais same as the change of
ordinate

(@ (4,2 (b) (2, 4) (© (2,2 (d) (4.4

M

The value of f_llx |x] dx is

CF (b); (9= (d) 0

M

10

If A issymmetrictheBTABis_
(8 symmetric (b) skew-symmetric (c) diagonal matrix (d) Scalar matrix

M

11

The number of total possible matrices of order 3 x 3 with each entry 2 or O:
(@9 (b) 256 (c) 64 (d) 512

M

12

fﬁdxisequal to

@zsn'@)+c @@ e @srE) e @ FsniE) e

M

13

The angle between the two vectors @ and b with |@|= v/3 and |b| = 4 and
d.b=2V3is @7 (b) = ©2 OF

M

14

If |G X b2+ |d . b2 = 144 and |d|=4 then the value of |b| is
@2 (b) 1 ©3 (d)9

X1IM

15

d
The genera solution of edx =x2is
@ y=xlogx —x +k (b) y =2x logx — 2x + k
(c) y = 2xlogx — x>+ Kk (d) None of these

M

16

The number of feasible solutions of the linear programming problem given: maximize Z
= 15x + 30y, subject to the constraints: 3x +y <12, x +2y <10, x>0, y>0 are
@1 (b) 2 ()3 (d) infinite

M

17

The corner points of the feasible region for the linear programming problem are A(15,0)
B(0,40) C(6,12) and D(4,18) of the objective function Z = 20x + 10y then the minimum
Z=___

(a 300 (b) 400 (c) 240 (d) 260

M

18

If A and B are two independent events and P(A) :% P(B) = % then P(A N B) =
@ (b)2 © = (d) 2

M
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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) aretrue and (R) isthe correct explanation of (A).

(b) Both (A) and (R) aretruebut (R) isnot the correct explanation of (A).
(©) (A) istruebut (R) isfalse.

(d) (A) isfalse but (R) istrue.

19

Assertion: The range of the function f(x) = 2 sinx + 37” is [g , 57"] where xe [-1,1]

Reason: The Principal value branch of sin'x is[~~, 7]

M

20

Assertion: The order and degree of the differential equation
S +(Z)?+sin(Z) + 1=0are 2, Not defined respectively.

d 2
Reason: Thef)rder of adifferential equation isthe order of its highest derivative and the
highest integral power of the highest order derivative in polynomial form of differentialsis

called degree of the differentia equation.

1M

SECTION B (2 x 5=10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21

Show that the relation S on the set of real numbers defined as S = { (a,b): a< b, where
a,b € R} isneither reflexive nor symmetric.

(OR)
Let arelation R on the set N of natural numbers defined by
R={ (x,y) : 3x2— 7xy + 4y? = 0, x,y € N}. Check whether R is an equivalence relation
or not?

2M

22

Find the derivative of tan'’x with respect to log x, wherex € (1, o)
(OR)
Check the differentiability of the function f(x) = |x — 2| at x = 2.

2M

23

Find theinterval for which the function f(x) = x* — 4Tx3is strictly increasing?

2M

24

Let @, b and ¢ be three vectors such that |d@|= 1,[b| = 2 |¢|=3, projection of b on d is
same as projection of ¢ ond@ and b is perpendicular to ¢ then find the value of
[3d - 2b + 28

2M

25

Find the unit vector perpendicular to both 37 + 7 + 2k and 27 - 2 + 4k

2M

SECTION C (3x 6 =18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26

Verify whether the function f: Z —» [_71 , %] defined by f(x) = 1+xx2 IS one-one and on-to
or not?

3M

27

_xty

If x =aél(sint + cost) and y = a€(sint - cost) then prove that Z—z —

(OR)

= X @y 1,dyvo ¥ _
If y = x* then prove that o y(dx) x—O

3M
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28

2x+1

Evaluate [ °GD

(OR)

Evaluate f % dx

3M

29

/3 1
Evaluate fn/6 s

(OR)
f03/2 |x cosmx]| dx

3M

30

Solve the Linear programming problem graphically: Objective function Z = 3x +2y
Subject to the constraints; x +2y < 10, 3x + y < 15 and x > 0, y>0. Also determine the
Max Z at which obtained.

3M

31

Two persons A and B speak the truth in 65% and 85% of the cases respectively. In what
percentage of the cases are they likely to contradict each other in stating the same fact?

3M

SECTION D (5 x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32

1 2 0
-2 -1 —2], then find A=1. Hence, solve the system of linear equations

0 -1 1
x—2y=10,2x—y—2z=8,-2y+z=7

(OR)

A furniture workshop produces three types of furniture — chairs, tables and beds each
day. On aparticular 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 then units
produced of each type of furniture, using matrix method.

Given A =

5M

33

Using integration find the area of the region bounded by thelines2x +y =4, 3x — 2y =
6andx -3y +5=0.

SM

Find the equation of the diagonals of the parallelogram PQRS whose vertices are P(4, 2,
—6), Q(5,—3,1), R(12,4,5) and S(11, 9, —2). Use these equations to find the point of
intersection of diagonals.

(OR)
Find the image of the point (—1, 5, 2) inthe Iinezxz—_4 === 2%2 Find the length of the
line segment joining the points (given point and the image point).

N R

SM

35

Solve the diifferential equation (x2-1) 2 + 2xy = ——
(OR)

Solve the differential equation

{x sinz(i)—y}dx +xdy=0,giventhaty =—,x=1

SM

SECTION D (5 x 4 =20)

(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)

Case Study-1
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36 | Read thefollowingtext and answer the
following questions:
Engine displacement is the measure of the
cylinder volume swept by al he pistons of a
piston engine. The piston moves inside the
cylinder bore one complete cycle of afour-
cylinder four stroke engine. The cylinder bore
is i121 the form of circular cylinder open at the top is made from a metal sheet of area 75n
cm-.
Based on the above information answer the following questions:
i If the radius of the cylinder isr cm and height is h cm, then the volume (V) of the M
cylinder in terms of radius ‘r’ is ?
i Find &~ 1M
dr
i Find the radius of the cylinder when its volume is maximum. 2M
(OR)
For maximum volume, h > r. State true or false an justify.
Case Study-2
37 The flight path of two airplanes in aflight simulator game are shown below. The co-ordinates of
theairport Qis (3, 4, -1) and Pis (-2, 1, 3). Airplanel flies directly from P to Q. Airplane2 has a
layover at R and then fliesto Q. The path of Airplane2 from Pto R is represented by the vector 57
+7 -2k
[ Find the vector that represents the flight path of Airplanel. M
ii Write the vector representation of the path of Airplane2 from R to Q M
iii What is the angle between the flight paths of Airplanel and Airplane2 just after takeoff? 2M
(OR)
Consider that Airplanel started the flight with afull fuel tank. Find the position vector of the
point where one third of the fuel runs out if the entire fuel isrequired for the flight.
Case Study- 3
38 A shopkeeper sells three types of flower seeds A1, A2 and A3. They are sold in the form of a
mixture, where the proportions of these seeds are 2:2:1 respectively. The germination rates of the
three type of seeds are 45%, 60% and 35% respectively.
Based on the above information answer the following questions:
[ Calculate the probability that a randomly chosen seed will germinate. 2M
ii Calculate the probability that the seed is of type A2, given that a randomly chosen seed 2M

germinates.

*k*

99 |Page




KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER-17 (2025 — 26)

CLASS- X1
SUBJECT: Mathematics (041)
Time: 3 Hours

General Instructions:
Read the following instructions very carefully and strictly follow them:

Maximum Marks: 80

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

(if) This Question paper isdivided 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 (V SA)-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.

(vii)  There is no overal 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

guestions of Section E.
(ix) Use of calculatorsis not allowed.

(1. No. Question Marks
SECTION — A (1 x 20 = 20)
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
1 tan~ '3 + cot™14/3 = M
T 2m T
2 > M
[%.x* cos x dx =
2
A)O B)1 C2 D)3
3 f elng dx = M
A) elogx B) xelogx C) lelogx
X
4 Number of possible orders of a matrix that contains 6 el ements. M
A) 2 B) 3 C) 4 D)6
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5 x+y 2\ _ (6 2 _ 1M
I (5 +z xy) - (5 8) then (x, y) =
A) (2,4) B) (4, 2) C) both A & B are correct D) both A & B wrong

6 If area of atriangle with vertices (3, 2), (-1, 4) and (6, k) is 7 sg. units, then possible values of k M
iSare
A) 3 B) -4 C) -3,4 D)3 -4

7 2x =1 _|13 0 _ M
'f|4 2 |_|2 1|thenx_
A) 3 B) 2/3 C) 312 D) -1/4

8 3 00 1M
IfA=10 3 0], then |adjA|is

0 0 3

A) 3 B) 3° C) 3 D) 32

9 The derivative of tan™* (g) with respectto X is M

1 2 1 2

A) 1+x2 > B) 1+x2 C) 1—x? D) 1—x2

10 Ify=|ogxthen3—x§= M
A) - 1/x? B) 1/x C)1 D) x

11 General solution of Z—Z =xyis M
A) y=x+y B)logy =x+c¢ C) logy =x32+c D) none of these

12 2 2 M
Sum of the order and degree of the differential equation % -3 (%) + 5y =8is
A 1 B) 2 C) 3 D) 4

13 Area bounded by the curvey = x3, the x-axis and the ordinatesx = — 2and x = 1is M
A) -9 B) -15/4 C) 15/4 D) 17/4

14 Corner points of the feasible region for an LPP are (0, 3), (5, 0), (6, 8), (0, 8). Let Z= 4x — 6y be M
the objective function. The point at which the minimum of Z occursis
A) (0,3 B) (0,8 C) (50 D) (6, 8)

15 1 Shown below is alinear programming problem (LPP). M
Maximise Z = x + y subject to the constraints: x +y<l, -3x+y=>3, x>0, y=>0
Which of the following istrue about the feasible region of the above L PP?
A) It is bounded B) It is unbounded
C) Thereisno feasible region for the given LPP D) Cannot conclude anything from the
given LPP

16 1| et the vectors @ and b be such that |d| = 3 and |b| = \/?E then @ x b is aunit vector, then the M
angle between @ and b is
A) /6 B) n/4 C) n/3 D) n/2

17 | Thevalueof i. G x k) +J.(ix k) + k. (I x )).is Y
A) O B) -1 C) 1 D) 3

18 If A and B are tw3o0 events such that P(A) # 0 and P(B/A) = 1 then M
A) AcB B)Bc A C) B# @ D) A=®
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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, onelabelled 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) aretrue and (R) isthe correct explanation of (A). dx
(B) Both (A) and (R) aretrue but (R) isnot the correct explanation of (A).
(C) (A) istruebut (R) isfalse.
(D) (A) isfalse but (R) istrue.

19 Assertion ( A) : Therate of changeinthe areaof a circle with respectiver is 2rr M
Reason ( R) : dy /dx represents the rate of change of y with respective x

20 Assertion (A): If Ristherelation definedinset {1, 2, 3,4,5,6} asR={(a b) :b=a+ 1} , then M
Risreflexive
Reason (R) :no integer is equal to it’s successor.

SECTION B (2x5=10)
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21 122 2M

Write tan™? (%) in the simplest form.
22 Find the value of k for which the function defined by 2M

kcosx if X % s
(x) = {7 2% ’ 2
! 3,if x =~
is continuous at x = 7/2
OR

Find %C (sec(tan\/}))
23 A stoneisdropped into a quiet lake and waves movein circles at a speed of 4cm per second. At 2M

the instant, when the radius of the circular wave is 10 cm, how fast is the enclosed area

increasing?

OR

A ladder 5 mlongisleaning against awall. The bottom of the ladder is pulled along the ground,

away from the wall, at the rate of 2cm/s. How fast isits height on the wall decreasing when the

foot of the ladder is 4 m away from the wall ?
24 | Find avector in the direction of vector @ = 1 — 2J that has magnitude 7 units. 2M
25 | Find the projection of the vector i + 3] + 7k on the vector 71 — j + 8k. 2M

SECTION C (3x 6=18)
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26 | Show that the differential equation (x? + xy)dy = (x? + y?)dx is homogeneous and solve it. 3M

OR
Solve:xZ—z+y—x+xycotx =0,x #0.

27 | Find theintervalsin which the function f given by f (x) = 4x3 - 6x2 - 72x + 30is () 3M
increasing (b) decreasing.

OR
Show that log|1 + x| — 2% x > —1 isanincreasing function of x throughout its domain.
28 . 1 3M
Evaluate: [ g r—— dx
OR

Find: fOZ x(2 — x)°dx
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29 Findthevaluesofpsothatthelin%ﬂzwzﬂand7x_7=y—_5=Eareatright M
3 2p 2 3p 1 5

angles.

30 Find the maximum value of the function C = 2x + 3y graphically, Subject to the constraints 3M
X+2y<10, 2x+y<l4, x>0, y>0

31 Given that the two numbers appearing on throwing two dice are different. Find the probability 3M

of the event ‘the sum of numbers on the dice is 4’.

SECTION D (5 x 4 =20)
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32 1 -1 0 2 2 -4 5M

Find the product (2 3 4) <—4 2 —4) and hence solve the equations

0o 1 2 2 -1 5

X—-y=32X+3y+4z=17andy +2z=7
33 _1 (V1i¥sinx++Vi-sinx . dy b 5M

If y = tan™! (\/me_ \/1—sinx) thenfind —=. wherex € [0,7]

OR
Find 22, if y* + x” + x* = a’
dx’ y
34 | Sketch the graph of y = [x+3| and evaluate f_06 |x + 3| dx M
OR
2 2

Find the area enclosed by the ellipse > + > = 1

35 Find the vector equation of the line passing through the point (1, 2, — 4) and perpendicular to the 5M

two lines:;
x—8  y+19  z-10 x—=15 y-29  z-5

3 -16 7 3 g ~— -s

SECTION D (5 x 4 =20)

(Thissection comprises of 3 case-study/passage-based questions of 4 marks each with subparts. Thefirst 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)

Case Study-1

36

In class 6, the teacher conducted a survey on the fruits and vegetables the students like most.
The class leader is asked to record the data. from the data it was found that the top most 3 fruits
liked by most of them are Apple, Orange, Mango whereas the 3 vegetables most of them like
are Tomatoes, Carrot, Cucumber. Theteacher put it in 2 sets F={ Apple, Orange, Mango } and
V ={ Tomatoes, Carrot, Cucumber}

.3(' S l' h "?ILLLS)_
\¥+@ ~@FH 0

[ How many relations are possible from F to V? M
i How many functions are possible from F to V? M
iii How many one to one functions are possible from Fto V? 2M

OR
How many bijections are possible from F to V?
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Case Study-2

37 In asurvey at Vande Bharat Train, IRCTC asked passengers to rate and review the food served M
intrain. IRCTC asked 500 passengers selected at random to rate food according to price ( low,
medium ,or high) and food (1,2,3,0r 4 stars). The results of this survey are presented in the
two-way, or contingency, table below. The numbers in this table represent frequencies. For
example, in the third row and fourth column, 40people rated the prices high and the food 4
StsrrISCdRa“ng * ** *k%* *kk*k *kkk*
Low 20 30 90 10 150
Medium 50 80 90 30 250
High 20 10 30 40 100
Tota 90 120 210 80 500
i Find the probability that the passenger rates the prices medium? M
ii Find the probability that the passenger rates the food 2 stars. M
iii Suppose the passenger selected rates the price high. What is the probability that he rates the 2M
restaurant 1 star?
OR
Suppose the passenger selected does not rate the food 4 stars. What is the probability that she
rates the prices high?
Case Study- 3
38 Rain Water Harvesting pits are very essentia to conserve water and use it for further use. An
engineer was asked to design a cuboidal pit with afixed volume of 256m? and with a square
base
i What will be the value of edge of base so that total surface is minimum? 2M
ii Find the height of tank and also the total surface area? 2M

* k%
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER-18 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
(1. No. QUESTION MARK
SECTION-A 1
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
1 2025 0 0 1
If for asquare matrix A, A.(adjA) =[ 0 2025 0 |thenthevaueof |A|
0 0 2025
+|ladjA| isequal to
A)1l B) 2025+1 C) (2025)? +45 D) 2025+(2025)?
2 If A issguare matrix of order 3x3 and |A| = 4 then the value of |34| is 1
A) 12 B)15 C) 108 D) 16
3 If amatrix has 36 elements, the number of possible ordersit can have, is 1
A) 13 B)3 C) 5 D) 9
4 x+y 21_16 2 24 24, . 1
If [ 5 xy] = [5 8],thenthevalueof( ~ +y )is
A)7 B)6 C) 8 D) 18
5 _[3 4 . . . 1
If A= [5 2] and 2A +B is null matrix, then B isequalsto
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A) [160 4 B)[ 10 :] © [10 3] D) [ 10 —3

6.Which of the following statementsis true for the function flx) =
{xz +3, x#0,
1, x=0"
(A) f(x) is continuous and differentiable V xeR
(B) f(x) iscontinuous V xeR
(C) f(x) is continuous and differentiable v xeR-{ 0}
(D) f x) isdiscontinuous at infinitely many points

The derivative of sin(x?) w.rt x, at x =+m is
A1 B) -1 © -2+Vrm (D)2 Vr

Let f(x) be adifferentiable on (a, b) and continuous on [a,b]. Then this function f(x) is
strictly increasing in (a,b) if

(A) fi(x) <OV x € (a, b)

(B) fi(x) > 0,V x € (a, b)

(C) fY(x) =0, V x € (a, b)

(D) f{(x) = 0,V x € (a,b)

If %(f(x)) = logy, then f(x) equalsto
(A)z+c  (B)x (logx -1) +c (C) x (logx +x) +C (D) - = +c

10

f(?secz(x - %) dx isequalsto
AWV3 (B V3 (O % (0)- =

11

The area bounded by the curvey = x 2 and the lines x = 1 and x — axisis
A) 1/3 B)1U6 C) 1/2 D) Y%

12

Thelntegratl ng factor of the differential equation (1- x ) Ty =ax, l<x<lis
B)

5 9 7= D=

13

The order and degree of the differential equation [1+(dy )2]3 respectlvely are
A)12 B)23 C) 21 D) 26

14

The value of ‘p’ for which the vectors 2i+pj+k and -4i-6j+26k are perpendicular to
each other, is
A)3 B)-3 C) -17/3 D) 17/3

15

The vector joining two points A (2, -3,5) and B (3, -4,7) is
(A) i-j+2k  (B) i+j+2k (C) -i-j-2k (D) -i+j-2k

16

The number of corner points of the feasible region determined by the constraints
x=>0y=0,x+y=>4is
A)0O B)1 C) 2 D) 3

17

A linear programming problem deals with the optimization of a/an
A) logarithmic function

B) linear function

C) quadratic function

D) exponential function

18

If P(A/B) = 0.3, P(A) = 0.4 and P(B) = 0.8, then P(B/A) is equalsto
A) 0.6 B)0.3 C) 0.06 D) 04
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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 R is the correct explanation of the
Assertion (A)

B) Both Assertion (A) and Reason (R) are true and R is not the correct explanation
of the Assertion (A)

C) Assertion (A) istrue, but (R) isfalse

D) Assertion (A) isfalse, but (R) istrue

OR
Show that the points A, B, C with position vectors 2i-j+k , i-3j-5k and 3i-4j-4k
respectively, are the vertices of aright-angled triangle. Hence find the area of the
triangle.

19 Assertion (A) : The range of the function f(x) = 2sin™ x +37" Wherex €[-1,1], is 1
w 5w
55 ]
Reason (R) : The range of the principal value branch of sin’x is[0,r ].
20 Assertion (A): The Principal value of the function 1
f(x) = siml(sin" ) +cos(cos™) wherex € [-1,1], is
Reason (R) : The range of the principal value branch of cos?® x is[0,7 ] and sint x is
T T
[ 5]
SECTION-B
This section comprises very short answers (VSA) type questions of 2 marks each.
21 Check whether the function f(x)=|x| is differentiable at x = 0 or not. 2
OR
If y =+/tanvx , prove that vx dy/dx = 1:;’ .
22 Show that the function f(x) = x 3+ x 2+ x +1 has neither maxima nor minima. 2
23 If a, 5,y arethe angles made by the lines with x,y and z axes then show that sin? a 2
+sin? § +sin2y =2
24 Find the area of a parallelogram whose adjacent sides are 2i-4j+5k and 3i-6j+2k. 2
OR
If @ and b are two non-zero vectors such that (@ + b) is perpendicular to @ and (2a +
b) is perpendicular to b then prove that |b|=v2|d|
25 Find the principal value of tan’’y/3 — sec’!(-2). 2
SECTION-C
This section comprises short answers (SA) type questions of 3 marks each
26 Find the intervals in which the function f(x) = x 3-12x >+36x +17 is strictly 3
increasing or strictly decreasing.
27 The volume of sphereisincreasing at the rate of 8 cm®/sec. Find the rate at which the | 3
surface areais increasing when the radius of the sphereis 12 cm.
28 i L 3
Find f cos(x—a) cos(x—b)
OR
1
Evduate f m dx
29 Using vectors find the area of triangle with verticesare A (1,1,2), B (2,3,5), C(1,5,5). | 3
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30

Solve the following linear programming problem graphically:
Maximise z = 500x+300y,
Subject to constraints
X+2y< 12,
2x+y < 12,
4x+5y >20,
x>0 )y=>0.

31

E and F are independent events such that P (E) = 0.6 and P EU F) = 0.6. Find P(F)
and P (E N F).

SECTION-D
This section comprises Long answers (LA) type questions of 5 marks each

32

Solve the system of equations by matrix method:
x+2y+3z =62x—y+z =23x+2y—2z =3
OR
1 2 =3
3 2 =2
2 -1 1
32=63x+2y—2z2=32x—y+z=2

If A= find A and useit to solve the following equations x + 2y —

33

Using integration, find the area of theellipse% + yTz = 1, included between the lines x
=-2andx =2.

34

Find the shortest distance between the following two lines:
7 = (1+2)+k) +A(i-j+k), 7 = (21-]-k) +u(21+j+2k).
OR
Show that the lines
7 = (3i+2] — 4k) +A(0 + 2j+2k), 7 = (51-2)) +u(31+2j+6k) are intersecting. Hence
find their point of intersection.

35

logx

y: xX=y -
If x¥Y =e*™Y, prove that dy/dx Lt logn)?

OR
If y =(tan"x)? prove that (x?+1)? %J,zx (2412 = 2

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

36

Case Study-1
Q.36.An organization conducted bike race under 2 different categories boys and girls.
In all there were 250 participants. Among al of them finally three from category 1
and 2 from category 2 were selected for the final race. Ravi formstwo sets B and G
with these participants for his college projects. Let B ={ b1, b2, b3}, G ={ g1, g2} where
B represents for the set of boys selected and G the set of al girls who were selected
for the final race. Ravi decidesto explore these two sets for various types of relations
and functions.
On the basis of the above information, answer the following questions:
(i) Ravi wishes to form all the relations possible from B to G. How many such
relations possible? [ 1 mark]
(i)  Writesmallest equivalence relation on G. [1 mark]
(ili)  (a) Ravi definesarelation from B to B as R1 = { (b, b2),
(b2, b1)}. Write the minimum ordered pairs to be added to R: so that it
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becomes (A) reflexive but not symmetric, (B) reflexive and symmetric. [ 2
marks]
OR

(b) If the track of the final race (for biker bs) follows the curve x2 =

4y, (Where 0< x < 20+/2 and 0< y < 200),then state whether the track
represents one-one and onto or not. Justify? [2 marks]

37 Case Study-2
A tank isformed using combination of a cylinder and a cone, offers better drainage
as compared to aflat-bottomed tank. A tap is connected to such atank whose conical
part isfull of water. Water is dripping out from atop at the bottom at the uniform rate
of 2 cm®/s. The semi vertical angleis 45°.
On the basis of the above information, answer the following questions:
(1) Find the volume of water tank in terms of itsradiusr. [1mark]
(i)  Find the rate of change of radius at an instant when r = 2v/2 cm.[1 mark]
(i)  Find the rate at which the wet surface area of the conical tank is
decreasing at an instant when radiusr = 2v/2 cm. [2 marks]
OR
Find the rate of change of height ‘h’ at an instant when slant height is 4
cm. [2marks]
38 Case Study-3

According to the recent research, air turbulence has increased in various regions
around the world due to climate change. Turbulence makes flights bumpy and often
delaystheflights.
Assume that, an airplane observes severe turbulence, moderate turbulence or light
turbulence with equal probabilities. Further, the chance of an airplane reaching late to
the destination are 55% , 37% and 17% due to severe, moderate and light turbulence
respectively.
On the basis of the above information, answer the following questions:

() Find the probability that an airplane reached its destination late. [ 2

marks]
(i) If the airplane reached its destination late, find the probability that it was
due to moderate turbulence. [ 2 marks]

**k*
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Time: 3 Hours

KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION

MODEL QUESTION PAPER-19 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
SECTION-A [1 x 20 =20]
(This section comprises of multiple-choice questions (MCQs) of 1 mark each)
Select the correct option (Question 1 - Question 18):
Q.No. Question Marks
1. 3 -1 2 1
Givenmatrix A =4 5 9], thenthevaueof 3a,, — 4as3 is
1 3 4
(A) -1 (B) 8 (©) 11 (D)3
2. If x =e* Y then Z—zis equal to 1
x-1 1-x 1-x x-1
(A)T (B)logx (C)T (D)logx
3. The maximum value of x3 — 3x is 1
(A).0 (B) 1 (C)-2 (D) 2
4, The domain of sin™(2x) is 1
(A) [0, 1] (B)[-1,1] (€)[-1/2,1/2] (D) [-2, 2]
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If A = [COSCX —Sina

: ]andA+A':I,thenvalueofais
Sinax cosx

A)= (B) > ©73 (D)~
6. The function f(x) = [x] where [x] is greatest integer less than or equal to x is
continuous at
(A)4 (B)15 (C)-2 (D)1
7. f 1 doc i It
oX + e X LS equat to
(A)tan™te* + ¢ (B)tan™'e™ + ¢
(C)log(e* +e™) + C (D)log(e* —e™) + C
8. The principal value of tan™![tan (3?”)]
(A) 2m/5 (B) -2x/5 (C) 3n/5 (D) -3w/5
9. Given that A isasquare matrix of order 3 and |A|= -4, then |adj A|isequal to
(A)4 (B)-4 (C)16 (D)-16
10. If p and g are the degree and order of the differential equation
2 42
[ZTZ + 33—3{' + 33733’ = 4, then the value of 2p-3q is
(A)7 (B) -7 (©)3 (D)-3
11. The number of relationsontheset A = {1, 2,3} are
(A)9 (B) 28 ©3 (D) 2°
12. The value of a for which the vectors 2i+j+3k and i- a j+4k are orthogonal is
(A) 12 (B) - 14 (C) 14 (D)-12
13. Corner points of the feasible region for an LPP are (0,2), (3,0), (6,0), (6,8) and (0,5).
Let Z=4x + 6y
be the objective function. Then, Maximum of Z — Minimum of Z =
(A) 60 (B) 48 (C) 42 (D) 18
14. Thesign of f '(x) changes from positive to negative as x increases through x = athen
(A) x =aisapoint of local minimum (B) x = aisapoint of local maximum
(C) x = aisnot apoint of inflection (D) None of these
15. The linear inequalities or equations or restrictions on the variables of alinear
programming problem are called:
(A). constraints (B). Decision variables
(C). Objective function (D). None of the above
16. Given PQ = 2i + j — 3k and position vector of Pis 3j-2k, then the position vector of
Qis
(A)2i-2j-k (B)2i+4j-5k (C) 2i+4j-k (D) 2i-2j-5k
17. Out of 30 consecutive integers, 2 are chosen at random. The probability that their
sumisodd, is
(A) 14/29 (B) 16/29 (C) 15/29 (D) 10/29
18. The number of points of discontinuity of f(x) = |x| — |x — 1| is

(A)2 (B)1 (C)0 (D) 3

Directions:. In the following gquestion, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only oneis
correct. The choices are:
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A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

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

C. Assertion (A) istrue but Reason (R) isfalse.

D. Assertion (A) isfalse but Reason (R) istrue.

19. Assertion (A): TherelationRinaset A ={1, 2, 3, 4} defined by
R={(x, y): 3x —y=0} have the Domain= {1, 2, 3, 4} and Range = {3, 6,9, 12}.
Reason (R): Domain and range of the relation (R) is respectively the set of all first
and second entries of the distinct ordered pair of the relation.

20. Assertion (A): |sin x | is a continuous function. 1
Reason ( R): if f(x) and g(x) both are continuous functions, then gof(x) isalso a
continuous function

SECTION-B [2 x5 =10]
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

21. Using vectors, find the area of triangle ABC, with verticesA(1, 2, 3), B(2,-1,4)and | 2
C(4, 5, -1).

22. | GivenA = [i ﬂ and A = 2¥A then find k. 2

23. If y = 5cosx — 3sinx, then prove thaIZZTZ +y=0 2

-3

24. Evauate [ e* ((;_1)2) dx 2

25. Find the points on theli nexT+2 = yTH = ? at adistance of 5 units from the point 2
P(1,3,3).

SECTION-C [3x6=18]
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

26. Gasis escaping from aspherical balloon at the rate of 900cm?®/s. How fast is the 3
surface area, radius of balloon shrinking when the radius of the balloon is 30cm?

21. Evauate fOZ |x2 + 2x — 3|dx

28. Find avector of magnitude 6, perpendicular to each of the vectors d + bandd — b
,whered =i+ j+kandb =i+ 2j + 3k.

29. Find the particular solution of the differential equation (x+y) dy + (x- y) dx=0, 3
given that when x=1, y=1.

(OR)
Find the general solution of the differential equation cos?x Z—i + y = tanx.
30. Maximize Z = 8x + 9y subject to the constraints, 3

2x+3y<6;3x—2y=<6;y<1;x,y=20
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31. Often it istaken that atruthful person commands, more respect in the society. A 3
man is known to speak the truth 4 out of 5 times. He throws adie and reports that it
isasix. Find the probability that it is actually a six.

SECTION-D [5x4 =20]
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

32. Find the vector and Cartesian equations of the lines which is perpendicular to 5
x+2 y-=3 z+1 x-1 y_2 z—-3

thelmeswﬂhequaﬂons—-—- L and — == =—andpa%
through the point (1, 1, 1) Alsoflnd the angle between the glvenllnes

1 -1 0 2 2 -4
2 3 4] andB=[—4 2 —4
0o 1 2 2 -1 5
result to solve the system of linear equations

x—y=3;2x+3y+4z=17, y+2z=17.
34. Show that the right circular cone of least curved surface area and given volume | 5
has an dtitude equal to v2 times the radius of the base.

33.

Given A = verify that BA=6I, use the

35.

Find the area of the region bounded by the eIIipse% + y; = 1.

SECTION-E [5 x 4 = 20]
(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).

Case Study-1

36 Students of Grade 12, planned to plant saplings along straight lines,
parallel to each other to one side of the playground ensuring that they had
enough play area. Let us assume that they planted one of the rows of the
saplings along the line

y =x — 4. Let L be the set of all lines which are parallel on the ground and
R be arelation on L.

Answer the following using the above information.

(i) Let relation R be defined by R = {(L1, L2): L1|| L2 where L1, L2 € L} then

Ris relation

(A) Equivalence (B) Only reflexive 4
(C) Not reflexive (D)Symmetric but not transitive

(ii). Let R = {(L1, L2) : Li-LL> where L1, L2 € L} which of the following is

true?

(A) R is Symmetric but neither reflexive nor transitive
(B) R is Reflexive and transitive but not symmetric
(C) R is Reflexive but neither symmetric nor transitive
(D). R is an Equivalence relation
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(iii). The function f: R—R defined by f(x) =x - 4 is

(A). Bijective (B). Surjective but not injective
(C) . Injective but not Surjective (D). Neither Surjective nor Injective
(OR)

(iii). Let f: R — R be defined by (x) = x — 4. Then the range of f(x) is

(A) R (B) Z ©w (D) Q

Case Study-2

37

The Government declare that farmers can get Rs. 300 per quintal for their onions
on 1% July and after that, the price will be dropped by Rs. 3 per quintal per extra
day. Shyam’s father has 80 quintal of onion in the field on 1% July and he
estimates that crop isincreasing at the rate of 1 quintal per day.

Based on the above information, answer the following question

(i)If x isthe number of days after 1 July, then price and quantity of onion
respectively can be expressed as

(A)Rs (300-3x), (80+x) quintals (B)Rs (300-3x), (80-x) quintals
(C)Rs (300+x), 80 quintals (D)None of these

(i)Revenue R as afunction of x can be represented as
(A)R(X)=3x2-60x-24000 (B)R(X)= -3x%+60x+24000
(C)R(X)=3x?+40x-16000 (D) R(x)=3x2-60x-14000

(111)Find the number of days afterlst July, when Shyam’s father attain maximum
revenue.
(A)10 (B)20 (©)12 (D)22

(OR)
On which day should Shyam’s father harvest the onions to maximize his revenue.
(A)22" July (B)20™" July (C) 121" July (D) 11™ July

Case Study-3

38

A husband and a wife appear in an interview for two vacancies for the same post.
The probability of husband’s selection is % and that of wife’s selection is %

On the basis of the above information, answer the following question.
()P (only one selected)
(if)P(none selected)

NN
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KENDRIYA VIDYALAYA SANGATHAN: HYDERABAD REGION
MODEL QUESTION PAPER- 20 (2025 — 26)
CLASS- X
SUBJECT: Mathematics (041)

Time: 3 Hours Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i)
(ii)
(iii)

This Question paper contains 38 questions. All questions are compulsory.
This Question paper isdivided into five Sections- A, B, C, D and E.

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 (V SA)-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.
(vii)  There is no overal 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
guestions of Section E.
(ix) Use of calculatorsis not allowed.
SECTION - A
Q.NO Question Marks
1 The number of all matrices of order 2 X 2 with each entry 2 or 3is | 1M
a)4 b) 8 c)16 d)32
2 lifa= [g i] and IAI® =27 then the value of  is 1M
a)+1  b)+2 A+Vs A V7
3 The angle betweeni—j andj—k is 1M
T 21 T 5
4 : _(3x—8, x <5 . . 1M
If the function f(x) = { 2k x> 5 is continuous, then the value
of k is
2 7 3 4
5 1M
f e* <log\/§+—) dx =
2x
X
a)e*logx + ¢ b) e*logVx + ¢ c) Z—x +c d)e*logx? +c
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The order and the degree of the differential equation
3 3.7\ 3
(d—y) + (—d y) + 5x =0 are

dx dx3

a)3; 6 b)3;3 c) 3;9 d) 6;3

1M

The graph of the inequality 2x + 3y > 6 is

a) Half plane that contains the origin

b) Half plane that neither contains the origin nor the points of the line
2x+3y =6

c)Whole XOY-plane excluding the points on the line 2x + 3y = 6

d)Entire XOY-plane

1M

Ifd,b and & are the position vectors of the points A(2,3,—4),
B(3,—4,-5) and C (3,2, —3) respectively then |07 +b+ 5|=
a)Vv113 b)Vi85 ¢)v209  d)+203

T

1M

2

j dx p
— x —_—
J 1+ +/cotx

T T

1M

10

47 . : :
1]isa singular matrix

a) 1 b) -1 0)2 d)—2

For what value of x the matrix [g : i

1M

11

Based on the given shaded region as the feasible region in the graph,
at which point(s) is the objective function z = 3x + 9y maximum

— e
(4.10)~ 5 Bi5.5) S—_ (600)
N g -ttt et~ \
Wl 5 = 20 35 50 o
o | N A
3 on
L1000y \:- : ) !
rhp=1n

a) PointB b)PointC c)PointD d)every point on the line
segment CD

1M

12

2 4] _ |12x 4 .
If|5 1 _|6 x|,thenx—
a) +1 b) +2 0)+V2 d) +V3

1M

13

IfA = B _13], then the value of |adj A| is

a) 11 b)—11 c)9 d)—9

1M
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14 If A and B are two independent events such that P(A) = %and P(B) = | IM
~, Find P(A"/B")
1 2 1 5
15 The integrating factor of the differential equation x% —y = x?cosx 1M
is
a)log x b) —logx c¢)x d) %
16 |ife* +e¥ = e*  then 2 = IM
! dx
a)e”™  b)e™”  c)—e’* d)2e*7
17 | The value of p for which p(i + j + k) is a unit vector is 1M
1
a)o b) == c)1 d)v3
18 The coordinates of the foot of the perpendicular drawn from the point | 1M
(2,—3,4) on the y —axis is
a)(2,3,4) b)(—2,—3,—4) c)(0,—-3,0) d)(2,0,4)
ASSERTION-REASON BASED QUSETIONS
In the following questions, a statement of assertion (A) is followed by
as statement of Reason (R). Choose the correct answer out of the
following choices.
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) Aistrue butRis false.
d) Ais false but R is true.
19 | Assertion (A): The number of onto functions from a set P 1M
containing 5 elements to a set Q containing 2 elements is 30.
Reason(R): Number of onto functions from a set containing m
elements to a set containing n elements is n™.
20 Assertion(A): d=1+]+ 2k is perpendicular to b=-1i +j 1M
Reason (R): Two vectors d and b are perpendicular to each other
ifd.b =0
SECTION B
This section comprises of very short answer type questions (VSA) of 2 marks
each
21 Show that the signum function f: R = R given by 2M
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1,ifx>0
f(x)=<0,if x=0 Is neither one-one nor onto
—-1,if x<0
OR

Find the value of sin™? [Sin (13771)]

22

2
If x = at?, y = 2at then find d—i
dx

2M

23

The radius of a right circular cylinder is increasing at the rate of
2cm/s and its height is decreasing at the rate of 8cm/s. Find the
rate of change of its volume, when the radius is 3 cm and height is
6cm.

2M

24

Using vectors, find the area of triangle ABC with vertices
A(1,1,1)B(1,2,3) and C(2,3,1).

2M

25

Find the angle between the lines 7 = (Zj — 3]2) + /1(2 + 2] + 2]2)
and 7 = (21 + 6] + 3k) + A(21 + 3] — 6k)
OR
Find the value of k so that the linesx =-y = kz
and x-2 = 2y + 1 =-z + 1 are perpendicular to each other

2M

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

26

Find [ sin™! x dx.

3M

27

Evaluate f_44|x + 2| dx.
OR

Evaluate [~ L — dx

3M

28

1 Vx+Va—x
Find [

2x
> dx
X“+3x+2

3M

29

Find the general solution of the following differential equation
4 4
2xexdy + (x — 2ye§) dx =0
OR
Find a particular solution of the differential equation
dy

-, Tycotx = 4x cosecx ,x # 0, giventhat y = 0 when x = %

3M

30

Solve the following linear programming problem graphically
Maximize z = 5x + 3y
Subject to the constraints 3x + 5y < 15

3M
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5x+2y <10
x,y =0

31

A bag contains 19 tickets, numbered 1 to 19. A ticket is drawn at
random and then another ticket is drawn without replacing the first
one in the bag. Find the Probability that both tickets will show even
numbers

OR
A fair coin and an unbiased die are tossed. Let A be the event, “Head
appears on the coin “and B be the event “3comes on the die”.
Find whether A and B are independent events or not.

3M

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

32

3 4 2

0 2 —3] :Find A™1

1 -2 6

Hence, solve the following system of equations
3x+4y+2z=8 , 2y—3z=3 ,x—2y+6z=-2

IfA =

5M

33

Let N be the set of natural numbers and R be the relation on N x N
defined by (a, b) R (c, d) iff ad = bc for all a, b, ¢, d € N. Show that R is
an equivalence relation.

OR
Show that the relation R on the set Z of all integers defined by
(x,y) € R = (x - y) isdivisible by 3 is an equivalence relation.

5M

34

If the area between the curves x = y? and x = 4 divided into two
equal parts by the line = a, then find the value of a using
integration.

5M

35

Find the foot of the perpendicular drawn from the point (2,3, —8)

to the line 962;4 = _16 = Z;—l . Also, find the perpendicular distance of

the given line from the given point.

OR
Find the vector and the Cartesian equations of a line passing
through the point (1,2, —4) and parallel to the line joining the
points A(3,3,—5) and B(1,0,—11). Hence find the distance between

the two lines.

5M

SECTION E
(This section comprises of 3 case-study/passage-based questions of 4
marks each with two sub-parts. First two case study questions have
three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. The third
case study question has two sub parts of 2 marks each)
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36 Case-study 1
Read the following passage and answer the questions given below (2x and 2y
are length and breadth of rectangular part)
The windows of a newly constructed building are in the form of a rectangle 1M
surmounted by a semi-circle. The perimeter of each window is 40m.
(i) Find the relation between x and y 1M
(ii)What is the area of the window in terms of x 2M
(iii)Find the value of x for which area of window will be maximum?
OR
Find the value of y for which area of window will be maximum?
37 Case Study -2
The total profit function of a company is given by 1M
P(x) = —5x2 + 125x + 37500 where x is the production of the company? 1M
(i) Find the critical point of the function?
(ii) Find the interval in which the function is strictly increasing? 2M
(i) If P(x) = —5x2 + mx + 37500 and 14 is the critical point, then find the
value of m
OR
Find the absolute maximum for this value of m in [0, 16]
38 Case Study -3
An insurance company believes that people can
be divided into two classes: those who are
accident prone and those who are not. The
company’s statistics show that an accident-prone
person will have an accident at sometime within
a fixed one-year period with probability 0.6, whereas this probability is 0.2 for | 2M
a person who is not accident prone. The company knows that 20 percent of the
population is accident prone. Based on the given information, answer the
following questions.
(i) What is the probability that a new policyholder will have an accident
within a year of purchasing a policy?
(ii) Suppose that a new policyholder has an accident within a year of 2M

purchasing a policy. What is the probability that he or she is accident
prone?

*** ALL THE BEST **
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