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SAMPLE PAPER TEST 03 FOR BOARD EXAM 2025

SUBJECT: MATHEMATICS (041) MAX. MARKS : 80
CLASS : Xii DURATION: 3 HRS

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory.
However, there are internal choices in some questions.
2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of assessment (4
marks each) with sub parts.
SECTION - A
Questions 1 to 20 carry 1 mark each.
1. If (;l_y = ysin2x, y(0) = 1, then solution is
X

(a) y = e (b) y = sin?x (C) y = cos?x (d)y = e
2. Ais a skew-symmetric matrix and a matrix B such that B’AB is defined, then B’AB is a:

(a) symmetric matrix (b) skew-symmetric matrix

(c) Diagonal matrix (d) upper triangular symmetric
3. If f'(x)=x2%" then f(x) is

1 s 1 1 1 .

a) =e" +C b) =e* +C c) —e* +C d) =e* +C

@ - O © @ 3
4. If (i+ 3] +8I2) X (3?— l] + ulz) = 0, then A and p are respectively:

(@ 27,-9 () 9,9 (c) -9, 18 d-1,1
5 If m and n are the order and degree, respectively of the differential equation

2 2
5X (d_y] —d—¥—6y =log x, then write the value of m + n.
dx dx

(@1 (b) 2 (c)3 (d) 4
6. Inan LPP, the objective function is always:

(@) linear (b) quadratic (c) cubic (d) biquadratic

L dx
7. The value of is :
J; X\ x2 -1

(a) /3 (b) m/2 (c) n/4 (d) n/6
8. If Alisa3x 3 matrix and |A| = - 2 then value of |A(adjA)| is

(@) -2 (b) 2 (c) -8 (d) 8
9. The value of the expression |axb[? +|ab [?is

(a) ab (b) |al.|b| ) |al|bP (d) none of these
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2x+1; ifx<2

10. For what value of k the function f(x)=< Kk, x =2 iscontinuousatx=2,
3x-1, x>2
(@) Any real value (b) No real value (©5 (d) 1/5

11. For any matrix A = [ajj], if cij denotes its cofactors then find the value of a11C12 + a12C22 + a13Cao.
@1 (b) -1 ()0 (d) none of these

12. For an L.P.P. the objective function is Z = 4x + 3y, and the feasible region determined by a set of
constraints (linear inequations) is shown in the graph.

| u‘s R

140
JIRFLY |

v | 20?410
! (40, 0)

Which one of the following statements is true?
(a) Maximum value of Z is at R. (b) Maximum value of Z is at Q.
(c) Value of Z at R is less than the value at P.  (d) Value of Z at Q is less than the value at R.

1311 ‘4 j :‘3 2
2 1 X
() 6 (b) 3 ()7 (d)1

X 3 .
—‘ 1t then the value of x is:

14. The projection of a on b, if ab=8and b=2i +6] +3k

8 2 2 4
a) — b) = c) — d) —
@ 7 (b) 3 (©) 5 (d) c
15. If A and B are square matrices of order 3 such that |[A| = 1 and |B| = 3, then the value of |[3AB| is:
(@3 (b) 9 (c) 27 (d) 81
16. 1ty = tan* [F="X then value of dy/dx at x = /6 is:
1+sinx
(@) 1/2 (b) —1/2 (©1 (d) -1
17. The straight line X=3_ yIZ = z;l is:
(a) parallel to x-axis (b) parallel to y-axis
(c) parallel to z-axis (d) perpendicular to z-axis
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18. If P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6 then P(A U B) is equal to
(@) 0.24 (b) 0.3 (c)0.48 (d) 0.96

ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of assertion (A) is followed by a 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) Ais true but R is false.
(d) Ais false but R is true.

+1 y-2 7+3

19. Assertion (A) : The angle between the straight lines X2 c 1 and

x-1 y+2 z-3 ic
1 2 -3
Reason (R) : Skew lines are lines in different planes which are parallel and intersecting.

90°.

20. Assertion (A): Domain of f(x) = sin™x + cosx is [-1, 1]
Reason (R): Domain of a function is the set of all possible values for which function will be
defined.

SECTION-B

Questions 21 to 25 carry 2 marks each.
21. If |axb [’ +(ab)? =144 and |a|=4, then find the value of |b|.

22. Show that the modulus function f : R — R given by f (x) = [x|, is neither one-0ne nor onto, where
[X| is X, if X is positive or 0 and |x| is =X, if X is negative.
OR

2

Find the value of the tanl Sin_li2+COS_l 1- y2 Xl <1,y>0andxy<1.
2 1+x 1+y

23. An edge of a variable cube is increasing at the rate of 5cm per second. How fast is the volume
increasing when the side is 15 cm.

A

24. Given, p=3i+2j+4k,a=i+j,b=j+kc=i+kand p=xa+yb+zc, then find the value of X,
y, Z.

A

OR
Using vectors, find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).

25. If y = log(cos &), then find %
X

SECTION-C

Questions 26 to 31 carry 3 marks each.

26. In a hostel, 60% of the students read Hindi newspaper, 40% read English newspaper and 20%
read both Hindi and English newspaper. A student is selected at random.
(a) Find the probability that the student reads neither Hindi nor English newspaper.
(b) If she reads Hindi newspaper, find the probability that she reads English newspaper.
(c) If she reads English newspaper, find the probability that she reads Hindi newspaper.
OR
The random variable X has a probability distribution P(X) of the following form, where Kk is
some number:
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27.

28.

29.

30.

31.

32.

33.

34.

k, if x=0

2k, if x=1

3k, if x=2
0, if otherwise

(a) Determine the value of k.
(b) Find P(X < 2), P(X <2), P(X > 2).

P(X)=

Find the particular solution of the differential equation (1— y?)(1+ log x)dx + 2xydy =0, given
thaty =0when x=1
OR
Solve the differential equation xdy — ydx = /x> + y*dx
2
Find the value of J'Lz
1 X(L+log x)
OR
Evaluate: j ﬂdx
5 SEC X.COS eCX
2 f—
Evaluate: J' _( =3
(x=1(x-2)
X2 +1
Evaluate: J' 5 ——— X
(X" +2)(x“ +3)
Solve the following Linear Programming Problem graphically:

Maximise Z = x + 2y subject to the constraints: x + 2y > 100; 2x -y < 0; 2x +y <200; x, y >0

SECTION-D

Questions 32 to 35 carry 5 marks each.
Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and C(6, 2).

Find the vector equation of the line through the point (1, 2, —4) and perpendicular to the two lines
r=(81—-19j+10k)+ A(3i—16 + 7k) and r = (15i + 29 +5k) + x(3i +8 — 5K)

OR
Find the shortest distance between the following lines :

r= (f+]—|2)+s(2i+]+|2) and r= (f+]+2l2)+t(4?+2]+212)

Show that the relation R on the set Z of all integers, given by R = {(a, b) : 2 divides (a—b)} is an
equivalence relation.
OR

-2
Let A=R— {3} and B =R — {1} . Prove that the function f : A— B defined by f(x) = ();—3j IS

f one-one and onto ? Justify your answer.
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2 -3 5

35.1fA=|3 2 -4/, find A" and hence solve the system of linear equations: 2x — 3y + 5z = 11,

1 1 -2
3X+2y—-4z=-5x+y-2z2=-3.

SECTION — E(Case Study Based Questions

Questions 36 to 38 carry 4 marks each.

36. Case-Study 1: Read the following passage and answer the questions given below.

37.

£

The temperature of a person during an intestinal illness is given by
f(x) =—-0.1x2 + mx + 98.6,0 < x < 12, m being a constant, where f(x) is the temperature in °F at
X days.
(1) Is the function differentiable in the interval (0, 12)? Justify your answer.
(ii) I 6 is the critical point of the function, then find the value of the constant
(iii) Find the intervals in which the function is strictly increasing/strictly decreasing.

OR
(iii) Find the points of local maximum/local minimum, if any, in the interval (0, 12) as well as
the points of absolute maximum/absolute minimum in the interval [0, 12]. Also, find the
corresponding local maximum/local minimum and the absolute maximum/absolute minimum
values of the function.

Case-Study 2: An owner of a car rental company have determined that if they charge customers
Rs x per day to rent a car, where 50 < x <200, then number of cars (n), they rent per day can be

shown by linear function n(x) = 1000 — 5x. If they charge Rs. 50 per day or less they will rent all
their cars. If they charge Rs. 200 or more per day they will not rent any car.

GAR RENTAL SERVIGES

Based on the above information, answer the following question.
(i) If R(x) denote the revenue, then find the value of x at which R(x) has maximum value.
(i1) Find the Maximum revenue collected by company
OR
Find the number of cars rented per day, if x = 75.
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38. Case Study 3: On one day, Maths teacher is conducted Mental Ability test. Anand, Sanjay and
Aditya are trying to solve a given Mental ability problem in Mathematics whose respective

probabilities of solving it are %% and % . They were asked to solve it independently.

Based on the above data, answer any four of the following questions.
(i) Find the probability that Anand alone solves it.
(i) Find the probability that exactly one of them solves it.
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SAMPLE PAPER TEST 03 FOR BOARD EXAM 2025
(ANSWERS)

SUBJECT: MATHEMATICS (041) MAX. MARKS : 80
CLASS : Xl DURATION: 3 HRS

General Instructions:

1.

SEORFARN

This Question paper contains - five sections A, B, C, D and E. Each section is compulsory.
However, there are internal choices in some questions.

Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

Section C has 6 Short Answer (SA)-type questions of 3 marks each.

Section D has 4 Long Answer (LA)-type questions of 5 marks each.

Section E has 3 source based/case based/passage based/integrated units of assessment (4
marks each) with sub parts.

=

SECTION-A

Questions 1 to 20 carry 1 mark each.

If (;l_y = ysin2x, y(0) = 1, then solution is
X
@y=e""  (b)y=sin’x (c) y = cos’ (d)y= e~
Ans:
We have % =y sin 2x
% =sin2xdx = logy = - CO;Z\ +c

Sincey(0) =1 = x=0,y=1 = c=1/2

1 2 s
Now, logy= 5(1 -cos2x) = logy=sin"x = y= g

A is a skew-symmetric matrix and a matrix B such that B’AB is defined, then B’AB is a:
(a) symmetric matrix (b) skew-symmetric matrix
(c) Diagonal matrix (d) upper triangular symmetric

Ans: (b) skew-symmetric matrix

A is a skew-symmetric matrix

=>A’=-A

Consider (B’AB)’ = (AB)'(B’)’ =B’A'(B’)’
=B’A’B=B'(-A)B =-B’AB

As (B’AB) = -B’AB

Hence, B’AB is a skew-symmetric matrix.

If f'(x)=x%* then f(x) is

1 1 . 1 1 .
a) —e* +C b) =e* +C c) —e* +C d) =e¢* +C
(@) 3 (b) 3 © 3 (@) 2

Ans: (a) %exg +C

If (i+ 3] +8I2) X (3?— l] + ulz) =0, then A and p are respectively:
(@ 27,-9 (b) 9,9 (c) -9, 18 (d)-1,1
Ans: (a) 27, -9
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Given, (7 + 37 + 9k) x (37 — Aj + k) = 0

iy k)
13 9|=0
3 =2 u

33+ 9A) — j(u—27) + k(—A—9) = 0% + 07 + Ok
On comparing the coefficients of %,'} and k we get,
3U+9A=0,-u+27=0and-A-9=0
M=27and-A=9
orpg=27and A =-9
5 If m and n are the order and degree, respectively of the differential equation
2
5X (:—i] —d—2y—6y =log x, then write the value of m + n.
(@)1 (b) 2 ()3 (d) 4
Ans: (c) 3
Here, m=2andn=1thenm+n=2+1=3

6. Inan LPP, the objective function is always:
(@) linear (b) quadratic (c) cubic (d) biquadratic
Ans: (a) linear

2
] dx
7. The value of is :
J; Xy x2 -1
(a) /3 (b) m/2 (c) m/4 (d) /6

Ans: (a) n/3
i n

dx 2
Letl = = = = Ml I -1 =£_ -
!m [sec x| =sec? 2-sec1 5703

8. If Alisa3x 3 matrix and |A| = - 2 then value of |A(adjA)| is
(a) -2 (b) 2 (c) -8 (d) 8
Ans: (c) -8

9. The value of the expression |axb[? +|ab [ is
(a) ab (b) |al.|b| ) |al|bP (d) none of these
Ans: (c) |al|bP
2x+1; ifx<2

10. For what value of k the function f(x)=< Kk, x =2 iscontinuousatx=2,
3x-1, x>2
(a) Any real value (b) No real value ()5 (d) 1/5
Ans: (c) 5
11. For any matrix A = [ajj], if cij denotes its cofactors then find the value of ai1C12 + a12C22 + a13Cs2.
@1 (b) -1 ()0 (d) none of these
Ans: Zero

12. For an L.P.P. the objective function is Z = 4x + 3y, and the feasible region determined by a set of
constraints (linear inequations) is shown in the graph.

® | SMART ACHIEVERS 2

JEE | NEET | FOUNDATION



B
Pa

S o0 100
| (40, 0)
Which one of the following statements is true?
(a) Maximum value of Z is at R.
(b) Maximum value of Z is at Q.
(c) Value of Z at R is less than the value at P.
(d) Value of Z at Q is less than the value at R.
Ans: (b) Maximum value of Z is at Q.
Z=4x+ 3y
at P (0, 40), Z = 4(0) + 3(40) = 120
at Q (30, 20), Z = 4(30) + 3(20) = 180
at R (40, 0), Z = 4(40) + 3(0) = 160
~ Zmax = 180 at Q (30, 20)
4 1 B2 [x 3
13.If = - , then the value of x is:
2 1 x -2 1
(a) 6 (b) 3 ()7 (d1
Ans: (a) 6
4 1 B2 [x 3
= — = (4-22=3x-2)-(x+6
‘Zjlx_Zl‘()()()
=254=3X-2-X-6=>2Xx=12=>Xx=6
14. The projection of a on b, if ab=8and b=2i +6] +3k
8 2 2 4
a) — b) = c) — d) —
(a) Z (b) 3 (c) 5 (d) c
Ans: (a) g
15. If A and B are square matrices of order 3 such that |[A| = 1 and |B| = 3, then the value of |[3AB] is:
(@3 (b) 9 (c) 27 (d) 81
Ans: (d) 81
As AB is of order 3 and
|3AB| = 33AB|

=27|A|B| =27 x1x3=81
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—
16. Ify = tan™ |~ X then value of dy/dx at x = /6 is:
1+sinx

(@) 1/2 (b) —1/2 (©) 1 (d) -1

Ans: (b) —1/2
’1 —cos[ . x]
_\2 )

1-sinx 1T N ~ parL
1+cos Ehx -

= tan
1+sinx \

Given: y = tan™} tan| Z-X{ _dy_-1
y 4 2

Xx-3 y-2 z-1

17. The straight line 1 5 IS:
(a) parallel to x-axis (b) parallel to y-axis
(c) parallel to z-axis (d) perpendicular to z-axis

Ans: (c) parallel to z-axis

18. If P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6 then P(A U B) is equal to

(@) 0.24 (b) 0.3 (c) 0.48 (d) 0.96
Ans: (d) 0.96
(E] _ P(AnB) GE = P(A N B)
A P(A) 0.4

PANnB)=0.6%0.4=0.24
P(Au B) =P(A) + P(B)-P(An B)
=04+08-0.24=120-024=0.96

ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of assertion (A) is followed by a 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) Ais true but R is false.
(d) Ais false but R is true.

X+1 y-2 z7+3 3
5 4

19. Assertion (A) : The angle between the straight lines nd

x-1_ y+2 _ z-3 is 90°.

1 2 -3
Reason (R) : Skew lines are lines in different planes which are parallel and intersecting.
Ans: (c) Ais true but R is false.
Assertion is correct.
x+1: y—-2 _ z+3 and x—lz y+2 _ z-3

5 4 1 2 -3
Direction ratios of lines are
a;=2,6,=5,¢c,=4and a,=1,b,=2,¢c,=-3
As we know, the angle between the lines is given by

Give that

aa, +bby +ciey

cos B =
(\/alz +h]2 +c12 )(\/ag +.~’:'22 +c§)
o 2x1+5x2+4x(=3) 0
(V22 452 + 42 ).(\}12 +22+(=3))
6= 90°

Reason (R) is wrong.

® | SMART ACHIEVERS

JEE | NEET | FOUNDATION



20. Assertion (A): Domain of f(x) = sin™x + cosx is [-1, 1]

21.

22,

23.

Reason (R): Domain of a function is the set of all possible values for which function will be
defined.
Ans: (a) Both A and R are true and R is the correct explanation of A.

SECTION-B

Questions 21 to 25 carry 2 marks each.

If |axb|? +(ab)? =144 and |a|=4, then find the value of |b|.
We know that, |2 x B| + @ B)” =|2|?| B

= 144=(4P|b)?

= 1B =220
16

. |B|=3

Show that the modulus function f : R — R given by f (x) = [x], is neither one-one nor onto, where
[X| is X, if X is positive or 0 and |x| is =X, if X is negative.
X, if x>0

Ans: f(x)9x|= )

{—x, if x<0
One-one: Let x1 =1, x2 =-1 be two elements belongs to R
f(x1) =f(1) = |1 and f(x2) = f(-1) =-(-1) =1
= f(xy) = f(x2) for x1 # x2
= f(x) is not one-one.
Onto: Let f(x) = -1 = |x| =-1 € R, which is not possible.
= f(x) is not onto.
Hence, f is neither one-one nor onto function.

OR
2
Find the value of the tanl sin” 2X +cos‘11 y ,Ix] <1,y>0andxy<1.
2 1+ %2 1+y?
Ans:
1| 2x L=y S 4
tani = sin! 5 +cos ! = =tan{5(2tan x+ 2tan y)}
2\ 1L+ 1+y
1 £ ' i oof 4 " R a <
= tan ExZ(tan x+tan"y) wosin - — = 2an pandcos > =2tan™"y
1+% 1+y
x + x+y
= tan tan'l( 4 )] = .
1-2xy [ 1-xy

An edge of a variable cube is increasing at the rate of 5cm per second. How fast is the volume
increasing when the side is 15 cm.
Ans: Let x be the edge of the cube and I be the volume of the cube at any time ¢. Given,

d—X:5cm/s, x =15cm

dt
Since we know the volume of cube = ( side )® i.e., V = x=.
_dv_
dt O dt
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24,

25.

26.

v 5
= 3-(15)* X 5 = 3375 cm®sec

dt
Given, p=3i+2j+4k,a=i+j,b=j+kc=i+kand p=xa+yb+zc, then find the value of X,
Y, Z.
Ans:

We have, p=xd+ yb +z¢
= 3§+2}+4}2:x(;'+})+y(}+lz)+z(;+lz)
=5 3§+2}‘+412:(x+z)?+(x+y)}+(y+z)f€

=¥ X+E=3 seskBll X+y=2
and y +z=4 ..(iii) 1 3 5
On solving (i), (ii) and (iii), we get x = E,y = E,z = E

OR
Using vectors, find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).
Ans:
Given, AABC with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5)
Now, AB(2-1)i+(3-1)j+(5-2)k =1+ 2] + 3k,

and AC(1-1)i+(5-1)j+(5-2)k = 4] + 3k.

(4B x AC) = ~ b i el

) = ™

I
2
4

o W mS

Hence, area of AABC =

Elﬁ x AC| = %J(~6)2 +(-3)2 +4% = %Jﬁ sq. units

If y = log(cos €*), then find %
X

Ans:
y =log (cos ¢*)

dy d

% 1 —e” sin(e”)
== (log(cose”)) = =
cos

x (—sin(e ))Xf?:m—-e tan(e”)

X

dx ~ dx
dy

. ——=-—¢"tan(e")

dx

SECTION-C

Questions 26 to 31 carry 3 marks each.

In a hostel, 60% of the students read Hindi newspaper, 40% read English newspaper and 20%
read both Hindi and English newspaper. A student is selected at random.

(a) Find the probability that the student reads neither Hindi nor English newspaper.

(b) If she reads Hindi newspaper, find the probability that she reads English newspaper.

(c) If she reads English newspaper, find the probability that she reads Hindi newspaper.

Ans: Let A be the event that a student reads Hindi newspaper and B be the event that a student
reads English newspaper.

P(A) = 60/100 = 0.6, P(B)=40/100 = 0.4 and P(A N B) =20/100=0.2

(a) Now P(A U B) = P(A) + P(B) — P(A N B)

=06+04-0.2=08

Probability that she reads neither Hindi nor English newspaper
=1-P(AUB)=1-08=02=1/5
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P(ANB) 02 1

(b) P(B/ A) = 5m) 06 3
_P(AnB)_02 1
(©) P(ATB) = P(B) 04 2

OR

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

k, if x=0

2k, if x=1

3k, if x=2

0, if otherwise
(a) Determine the value of k.
(b) Find P(X < 2), P(X <2), P(X >2).
Ans: (@) k+ 2k +3k =1 [vpr+p2+p3+..+pn=1]
=>6k=1=>k=1/6
1 1

(b)F’(X<2)=k+2k:3k::),XE:E

P(X)=

P(X<2)=3k+2k+k=6k= 6><%:1

P (X >2)=3k = 3x

o
N |~

27. Find the particular solution of the differential equation (1— y?)(1+ log x)dx + 2xydy = 0, given

thaty =0when x=1

Ans: (L— y?)(L+ log x)dx + 2xydy = 0 = L+109X)dx __2ydy

X (@-y)
. (1+log x)dx 2ydy
Integrating we get, =
J X I(1—y2)
Let logx =t, so o =dt
X
Also, let y> ='s, so 2ydy = ds
ds t?
1+t)dt=|— =t+—=-log(l-s)+c
:>I(+) I1_8:>+2 g(d-s)+
When y=0,x=1,weget0+0=0+c=>c=0
2
:>Iogx+@:—log(1—y2)
OR

Solve the differential equation xdy — ydx = /x> + y*dx

Ans: xdy — ydx = /x* + y*dx

:ﬂ_«/x2+y2+y
dx X
It is a homogeneous differential Equation
Puty = vx :ﬂ:v+x%
dx dx
dv. _dx

=
Vi+v: o X

Integrated on both sides, we get

X#=0
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log|v++1+V?® |=log| x| +logC
= Cx|= (y++/X2 +Y?)? =C*X

d_
"~ X(L+log x)?

2
:>1+ 1+y—2
X

28. Find the value of I

Ans:
dx

Letl= | ————
'[ L x(1 +log x)*

dx
Putl+logx=t = Zoar
x

Whenx=1,t=1and whenx=2,t=1+log 2

I=1+1-(f82£=|:__1]]+1082=_ 1 Al 1—1—1082 B logz
2 Ltk 1+log2 1+log2 1+log2

OR
Evaluate: j ﬂdx
0 SeC X.Cosecx
Ans:
siny
Iz xtanx o x'cosx
bet I_JO secx.cosecx o _L 1 il i
COSX “sinx
I= Lﬁx sin® xdx = J‘D1T (1t — x) sin’ (0 — x) dx [ Lﬂ f(x)dx = _[)a fla—x)dx]
R e D T .2 : il e i B
I—L msin xdx—L xsin“xdx = 21 —EJD 2sin” x dx
= . _ sin2
= Ej‘; (1-cos2x)dx = %Jo dx — %J'Dr cos2xdx = %[x] & %’ %11; £ L
n? 2
= 2= 2(7[ 0)—— (S]l'lZT[—bll‘lO) = 2]-7-0 =) I=T
29. Evaluate: j (€39
(x=1(x-2)
AnS:
(% —3%) (x> —’51)
let I=|————4 —dx
% g s
2
x*—-3x+2-2 2dx
X . X d1'=_fdx_fz—1
x =-3x+2 X" =3x+2
— dx _ —2J' dx
X—2) 21_'_2 2+2x 32 /12
¥Rt 5] -I5)
3 1
X————=
. 2 2 L dx 1 xX-a
_.1_210g 3 1 +C [. "12_92 2ﬂ10glx+ﬂ”
x—t
2 2
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x—2
X

e

=X~ 210g|

x2+1
2 2 X
(X" +2)(x“ +3)

30. Evaluate: I
AnNs:

Put x* = y to make partial fractions
x2+1 B y+1
(P +2)(x2+3)  (y+2)(y+3)
y+1  _ A B
(y+2)(y+3) y+2 y+3
= y+1=A(y + 3) + B(y + 2)..4)
Comparing coefficients of y and constant
terms on both sides of (1) we get
A+B=1 ...(ii)
and 3A + 2B=1 ..(iii)

Solving equation (ii) and (iii), we get A=-1, B=2

Iﬁ—dx =j = dx+2j : dx

(x2 + 2)(:1:2 +3) x* 42 e

1 -1 X 2 10 X
ﬁtan (ﬁ}+ﬁtan (\@]+C
31. Solve the following Linear Programming Problem graphically:
Maximise Z = x + 2y subject to the constraints: x + 2y > 100; 2x —y < 0; 2x +y <200; x, y >0
Ans: Maximise Z = x + 2y
Subject to constraints : X + 2y > 100, 2x -y <0, 2x + y <200 and x, y > 0.

Converting the inequations into equations, we obtain the lines
l1:x+2y=100...(i)

l2:2x -y =0..(ii)
I3 :2x +y =200 ...(iii)
l4:x=0..(v)
andls:y =0...(v)
— 1 T T T > X
020 40 60 80 '
I
5
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. X Yy
By intercept form, we get —+—=1

y P g 100 50
= The line 11 meets the coordinate axes at (100, 0) and (0, 50).

I>: 2x =y = The line |2 passes through origin and (50, 100), (100, 200)

Is :%+2—go =1 = The line I3 meets the coordinates axes at (100, 0) and (0, 200).

l4: x = 0is the y-axis, Is : y = 0 is the x-axis

Now, plotting the above points on the graph, we get the feasible region of the LPP as shaded
region ABCD. The coordinates of the corner points of the feasible region ABCD are A(20, 40),
B(50, 100), C(0, 200), D(0, 50).

Now, Za =20+ 2 x40 =100

Zg =50+ 2 x 100 = 250,

Zc=0+2x200 =400

Zp=0+2x50=100

Hence, Z is maximum at C(0, 200) and having value 400.

SECTION-D

Questions 32 to 35 carry 5 marks each.

32. Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and C(6, 2).
Ans:

From the given points, Y
Equationof AB : ¥ = x+3 i B(4,7)
—5x Al
Equationof BC : y = —+17 g
: 3x 13 4T
Equationof AC : ¥ = ~, 77, g E C62)
Required Area of AABC A ! > X
4 6 6 i 67
=j(x+3)dx+j(_—5x+17]dx-j[_—x+5]dx
2 AN R
6 2 6 2 6
=[(x+3) ] +l-5x +17x] _[-3:: +13_::]
2 L 4 A 8 2 .
= (%—%JHW—‘&S)—(S—;—%) =12+9-14 =21-14 =7 sq.units

33. Find the vector equation of the line through the point (1, 2, —4) and perpendicular to the two lines

r=(81-19]+10K) + A(3i—16 ] + 7k) and r = (15i + 29 +5Kk) + 1(3i +8 ] —5K)
Ans:

The given lines are

7 =(8i—19j+10k)+ A(3i—16j+7k) and 7 = (15i+ 29+ 5k) + 1 (37 + 8] — 5k)

Equation of any line through (1, 2, -4) with d.r’s

Lm, nis 7 =(i+2]—4k) +t(li+mj+nk) ()

Since, the required line is perpendicular to both the given lines.

3l-16m+ 7n=0and 3]+ 8m - 5n =0
I m n I m

n
= = — —_— =
80-56 21+15 24+48 2 3 6
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34.

From (i), the required line is 7= (;+2}'—4.E) +r(2?+ 3:f+6f<]
Here, the position vector of passing point is d = f+2}'—4:’2 and parallel vector is b= 2§+3}+6§
OR
Find the shortest distance between the following lines :
F:(i+]—|2)+s(2i+]+|2)
r= (f+]+2|2)+t(4f+2] +2I2)
Ans:
Let 4, =§+}—I’€, a, =§+}+2]2 and b = 2}+}+:2
Here, the lines are parallel.
(@, —a)xb| _|GBk)xQi+j+k)|

*.  Shortest distance between lines =

b Ja+1+1
ijk
Now, (3k)x 2i+ j+k)=[0 0 3|=—-3i +6]
211

; ; WS .
Hence, the required shortest distance = —= units.

76

Show that the relation R on the set Z of all integers, given by R = {(a, b) : 2 divides (a—b)} is an
equivalence relation.
Ans: Given relation R = {(a, b) : 2 divides (a— b)} on the set Z of all integers
Reflexive: Leta € Z
Since (a—a) =0, which is divisible by 2 i.e., (a, @) € R
~ R is reflexive.
Symmetric: Leta, b e Z
such that (a, b) € R = (a - b) is divisible by 2
= — (a—b) is also divisible by 2
= (b —a) is divisible by 2 = (b, a) € R
ie, (@ b)eR=>(ba)eER
~ R is symmetric.
Transitive: Leta,b,ce Z
such that (a, b) € R = (a - b) is divisible by 2
Let a — b = 2k where k1 is an integer ...(i)
and (b, ¢) e R = (b-c) is divisible by 2 = b — ¢ = 2 ky where k is an integer ...(ii)
Adding (i) and (ii), we have
(@=b)+(b-c)=2 (ki +k) =>a-c=2 (ki + ko) = (a-c) is divisible by 2.
OR

-2
Let A=R— {3} and B =R — {1} . Prove that the function f : A— B defined by f(x) = ();—3j IS

f one-one and onto ? Justify your answer.

Ans: Here, A=R - {3),B=R— {1} and f : A— B is defined as f(x) = (—i_gj
Let x, y €A such that f(x) = f(y)

X—2 -2
=272 Y TE o (k- 2)(y-3) = (y-2)(x-3)

x-3 y-3

=Xy —3X—2y+6=Xy—-3y—2X+6
= -3X—2y=-3y—2X
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=3X-2X=3y-2y =>X=Y

Therefore, fis one- one. Lety €EB =R —{1} . Then,y # 1
The function f is onto if there exists x € A such that f(x) = .
Now, f(x) =y

:X;Z:y: X—2=xy—3y
X—3

= X1-y)=-3y+2

= X= 21—3y cA[y=]1]

.. 2-3
Thus, for any y € B, there exists 1 y € A such that

2-3y )
2-3y) (1-y _2—3y—2+2y_—_y_y
1-y (2—3y]_3 2-3y-3+3y -1

1-y

Therefore, f is onto. Hence, function f is one-one and onto.

2 -3 5
35.1fA=|3 2 -4/, find A" and hence solve the system of linear equations: 2x — 3y + 5z = 11,

11 -2

3X+2y—-4z=-5x+y-2z2=-3.

Ans:
2 -3 5

Al=13 2 A4 =24+4H3(6+4)+53-2)=0-6+5=-1=0.

1 1 -2

~ A is non-singular matrix and A-! exists.
Cii=0,Cp=2,Ci3=1; Cyy=—1; Cpp=-9; Cn = -5, C3; = 2; C3p= 23; Cy3 = 13.
0 2 17 [o -1 2
So, adjA=1-1 -9 -5|=|2 -9 23
2 23 13 1 -5 13
0 -1 2 0 1 -2
LA =B Ly g 3|2 9 23
A s o] s o

The given system of equations can be expressed as AX = B, where

2 -3 5 X 11
A=13 2 4 X=|y|,B=|-5

1 1 -2 z -3
Now AX =B = X =A"B

x] [o 1 2711 0-5+6] [1
= |yl=|-2 9 -23||-5|=|-22-45+69|=|2
z| |-1 5 —13||-3] |-11-25+39]| |3

=x=1,y=2,z=3
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SECTION — E(Case Study Based Questions

Questions 36 to 38 carry 4 marks each.

36. Case-Study 1: Read the following passage and answer the questions given below.

(A

(030)

”
L] -
The temperature of a person during an intestinal illness is given by
f(x) =—-0.1x2 + mx + 98.6,0 < x < 12, m being a constant, where f(x) is the temperature in °F at
X days.
(1) Is the function differentiable in the interval (0, 12)? Justify your answer.
(ii) I 6 is the critical point of the function, then find the value of the constant
(iii) Find the intervals in which the function is strictly increasing/strictly decreasing.
OR
(iii) Find the points of local maximum/local minimum, if any, in the interval (0, 12) as well as
the points of absolute maximum/absolute minimum in the interval [0, 12]. Also, find the
corresponding local maximum/local minimum and the absolute maximum/absolute minimum
values of the function.
Ans: (i) f(x) = —0.1x2 + mx + 98.6, being a polynomial function, is differentiable
everywhere, hence, differentiable in (0, 12)
(iNf'(x)=—02x+m
Since, 6 is the critical point,
f6)=0=>m=1.2

(iii) f(x) = —0.1x2 + 1.2x + 98.6
Fi(x) = —0.2x + 1.2 =-0.2(x — 6)

In the Interval | f'(x) Conclusion
(0, 6) +ve f is strictly increasing in [0, 6]
(6, 12) -ve f is strictly decreasing in [6, 12]
OR

(i) f(x) = —0.1x2 + 1.2x + 98.6,

f'(x)=—02x+1.2, f'(6) =0,

f'(x)=—0.2

f'(6)=-02<0

Hence, by second derivative test 6 is a point of local maximum. The local maximum value = f(6)
=—-0.1x62+1.2x6+98.6=102.2

We have f(0) = 98.6, f(6) = 102.2, f(12) = 98.6

6 is the point of absolute maximum and the absolute maximum value of the function = 102.2.

0 and 12 both are the points of absolute minimum and the absolute minimum value of the
function = 98.6.
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37.

38.

Case-Study 3: An owner of a car rental company have determined that if they charge customers
Rs x per day to rent a car, where 50 < x <200, then number of cars (n), they rent per day can be

shown by linear function n(x) = 1000 — 5x. If they charge Rs. 50 per day or less they will rent all
their cars. If they charge Rs. 200 or more per day they will not rent any car.

GAR RENTAL SERVICES
Based on the above information, answer the following question.
(i) If R(x) denote the revenue, then find the value of x at which R(x) has maximum value.
(i1) Find the Maximum revenue collected by company
OR
Find the number of cars rented per day, if x = 75.
Ans: (i) Let x be the price charge per car per day and n be the number of cars rented per day.
R(X) = n x x = (1000 — 5x) x = -5x? + 1000x
= R'(x) = 1000 — 10x
For R(x) to be maximum or minimum, R'(x) =0
= -10x + 1000 =0 = x = 100
Also, R"(x) =-10< 0
Thus, R(x) is maximum at x = 100
(if) At x =100, R(x) is maximum.
Maximum revenue = R(100) = -5(100)2 + 1000(100) = Rs. 50,000
OR
If x = 75, number of cars rented per day is given by
n=1000-5x75 =625

Case Study 1 : On one day, Maths teacher is conducted Mental Ability test. Anand, Sanjay and
Aditya are trying to solve a given Mental ability problem in Mathematics whose respective

probabilities of solving it are %% and % . They were asked to solve it independently.

Based on the above data, answer any four of the following questions.

(i) Find the probability that Anand alone solves it.
(ii) Find the probability that exactly one of them solves it.
Ans: (i) Let A — event that Anand solves
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B — event that Sanjay solves
C — event that Aditya solves

1 1 1
PU) = 3, PB) = 3, PO =
1 2 3
# PA)= 5, PB) =5, PC) =
P(ANB C) = P(A) P(B)) P(C’) = %ng% _ i

(i) PANB N C)+PA "BAC) +P(A A B ()
= P(A) P(B) P(C’) + P(A") P(B) P(C’) + P(A’) P(B") P(C)
1 2 3 11 3 1 2 1 11
= +=X +=X=X— =

—X—X—F —X—X—F—X—X— =
2 3 4 2 3 4 2 3 4 24
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