Class XII Session 2023-24
Subject - Mathematics
Sample Question Paper - 6

Time Allowed: 3 hours Maximum Marks: 80

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

¢) A is square matrix d) A is non-singular matrix

2. Forany 2 X 2 matrix, If A(adj A) = [(1)0 (1)0 ] , then |A] is equal to [1]

a) 20 b) 10

c)0 d) 100

2 3 2 [1]
3. If{x z x|+ 3=0,then the value of x is:

4 9 1

a) 1 b) 0
0 -1 d)3
4. Ty=2%then 2 =2 [1]

a) 2X (log 2) b) None of these

21
C) (log2) d) X(ZX-l)
5.  The planes: 2x -y + 4z = 5 and 5x - 2.5y + 10z = 6 are [1]
a) intersect y-axis b) Parallel
¢) passes through (0, 0, %) d) Perpendicular

6.  The solution of j—i = |z| is [1]

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1. From the matrix equation AB = AC we can conclude B = C, provided [1] |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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10.

11.

12.

13.

14.

15.

16.

a)y:“;—2+(j

||

C)y=7+C

b)y=7+C

dy=2+C

Maximise the function Z = 11x + 7y, subject to the constraints: x <3,y <2,x >0,y > 0.

a) 50

c) 49

Find X and o if (28 +6j +27k) x (142 + k) =

21
a)5, 5

c) 3, 25—7

J ¥ (tan x + log sec x) dx = ?
a) eX(log cos x) + C
) eXlog sec x + C

If the matrix AB is zero, then
a)A=0andB=0

¢) It is not necessary that either A=0or, B=0

b) 48

d) 47

ol

b) 3, &

d4, Z

b) eXtanx + C

d) None of these

b) none of these

d)A=0orB=0

The corner points of the feasible region determined by the following system of linear inequalities:

2x +y < 10,x+ 3y < 15,x,y > O are (0, 0), (5, 0), (3, 4) and (0, 5). Let Z = px + qy, where p, q > 0.

Condition on p and q so that the maximum of Z occurs at both (3, 4) and (0, 5) is

b) q=3p

dp=2q

If G, b, ¢ are three vectors such that & + b+ ¢ = 0 and |a| = 2,[b| = 3,|¢| = 5, then value of

cosf —sinf

. then A1 =7
sin@ cosf

a) -adj A

c)-A

b) 0

d1

b) adj A

d) A

A box contains 3 white and 2 black balls. Two balls are drawn at random one after the other. If the balls are not

replaced, what is the probability that both the balls are black?

a) None of these

1
C)g

b)

2
5
d)%

The solution of the differential equation = x dx + y dy = x%y dy - y?x dx is

Q) x3+1=C(1-y?

Ax2+1=C(1-y?

b)3.1=c+yd

dz?—1=C(1+y?)

Find the value of A such that the vectors a@ = 2i + )\3 +k andg =i+ 23’ + 3k are orthogonal.
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17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

01 d) 2
keose  when z # 3
If the function f(x) = (m—22) be continuous at x = %, then the value of k is
3, whenz = 7
a) 6 b) 3
c)-3 d) -5

If the direction ratios of a line are proportional to 1, - 3, 2, then its direction cosines are

Q) =, 2 ) [ S S
Ja’ Vi’ Jid 1’ i’ Ji
0 -, -2 % d — L, 2 2
Vi’ 1’ 1 Vi’ J/1d’ J1d
Assertion (A): The rate of change of area of a circle with respect to its radius r when r = 6 cm is 127t cm%/cm.
Reason (R): Rate of change of area of a circle with respect to its radius r is %, where A is the area of the circle.
a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.

¢) A is true but R is false. d) A is false but R is true.

Assertion (A): The Relation R given by R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1) onset A = {1, 2, 3, 2} is

symmetric.

Reason (R): For symmetric Relation R = RL

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the

explanation of A. correct explanation of A.

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

Section B

Find the value of cos™! % + 2sin~!

1
5
OR

For the principal value, evaluate cot [sin*1 {cos (tanfl 1) }]

The volume of a cube is increasing at the rate of 7 cm3 /sec. How fast is its surface area increasing at the instant
when the length of an edge of the cube is 12 cm?
Find the point of local maxima or local minima and the corresponding local maximum and minimum values of a
function: f(x) = -x3 + 12x% - 5.

OR

Show that f(x) = cos? x is a decreasing function on (0, %).
Evaluate : [ <M) dz.

l-sinz
Find the interval in function f(z) = x* — 4z is increasing or decreasing.

Section C

. 5x—2
Find f 14+-2z+3x2 dz
In a bulb factory, three machines, A, B, C, manufacture 60%, 25% and 15% of the total production respectively.
Of their respective outputs, 1%, 2% and 1% are defective. A bulb is drawn at random from the total product and
it is found to be defective. Find the probability that it was manufactured by machine C.

. él??’
Find [ ———— da.
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OR

Evaluate fol tan~! ( 1322 )dm
29.  Solve the differential equation: — = = + sin y) [3]
OR
Solve the differential equation: ;lz—y + y €os X = sin X €os X
30. Find the maximum value of Z = 3x + 5y subject to the constraints -2x +y < 4,x+y > 3,x-2y < 2,x > 0and [3]
y=>0
OR

Find the linear constraints for which the shaded area in the figure below is the solution set

2
31.  Ify =sin (sin x), prove that — + tan:n— +ycos’z =0 [3]

33. Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : |a—b| is divisible by 2} is an [5]
equivalence relation. Write all the equivalence classes of R.
OR

Show that the function f: R — {# € R: —1 < z < 1} defined by f(z) =

X € R is one-one and onto
1+\z|

function.
34. A total amount of Rs 7000 is deposited in three different savings bank accounts with annual interest rates of 5%, [5]
8% and 8%% ,srespectively. The total annual 2% interest from these three accounts is Rs 550. Equal amounts
have been deposited in the 5% and 8% savings accounts. Find the amount deposited in each of the three
accounts, with the help of matrices.
1 y—2 z—3 [5]

35.  Find the image of the point (5, 9, 3) in the line % == =

OR

4

— R N ~ — R n ~
AB =3i — j+ k and CD = —3i + 2j + 4k are two vectors. The position vectors of the points A and C are

67 + 73 + 4k and —93 + 2]2: respectively. Find the position vector of a point P on the line AB and a point Q on the

—  —
line CD such that PQ is perpendicular to AB and C'D both.

Section E
36.  Read the text carefully and answer the questions: [4]

A shopkeeper sells three types of flower seeds A, Ay, A3. They are sold in the form of a mixture, where the

proportions of these seeds are 4 : 4 : 2 respectively. The germination rates of the three types of seeds are 45%,

60% and 35% respectively.

Section D l

)
)
|
)
)
)
|
)
)
)
)
)
)
)
)
|
) .
| 32.  Find the area of the smaller region bounded by the ellipse £- + %~ = 1 and the line £ + 2 = 1. [5]
)
|
)
)
)
)
|
)
)
)
|
)
)
)
)
)
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37.

38.

be e Y3

Based on the above information:

@)
(ii)
(iii)

Read

Renu

Calculate the probability that a randomly chosen seed will germinate.
Calculate the probability that the seed is of type A2, given that a randomly chosen seed germinates.
A die is throw and a card is selected at random from a deck of 52 playing cards. Then find the probability
of getting an even number on the die and a spade card.
OR
If A and B are any two events such that P(A) + P(B) - P(A and B) = P(A), then find P(A|B).
the text carefully and answer the questions: [4]

purchased an air plant holder which is in the shape of a tetrahedron.

Let A, B, C and D are the coordinates of the air plant holder where A = (1,1, 1),B=(2,1,3),C= (3, 2, 2)
and D = (3, 3, 4).
|

Read

%
Find the position vector of AB

%
Find the position vector of AD.

Find area of AABC

OR
%
Find the unit vector along AD

the text carefully and answer the questions: [4]

An Apache helicopter of the enemy is flying along the curve given by y = x2 + 7. A soldier, placed at (3, 7) want

to shoot down the helicopter when it is nearest to him.

(i)

(ii)

2
y=x +7 |

(X3, ¥9)

D

§13.7)

If P (x1, y1) be the position of a helicopter on curve y = x2 + 7, then find distance D from P to soldier place

at (3, 7).

Find the critical point such that distance is minimum.
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Solution

Section A

(d) A is non-singular matrix

Explanation: Here, only non- singular matrices obey cancellation laws.

(b) 10
Explanation: We know that
A x adjA = |A] Iy, , where I is the unit matrix of order nxn.-------------------- [1]

10 0
A(adjA) = [ 0 10 ] Using the above property of matrices (1), we get

10
A(ade)=10[0 1]

A(adj A) = (10) Iy
|A| Ixp =10 Iy
A = 10

(c)-1

Explanation: -1

Taking log both sides, we get
loge y = x log, 2 (Since log, b® = c log, b)

Differentiating with respect to x, we get

1dy

dy
Vax T log,2 or == log 2 xy

dy N
Hence = = 2 log,2

(b) Parallel

Explanation: Given

First Plane is 2x -y +4z =5

Multiply both sides by 2.5, we get

5x - 2.5y + 10z =12.5 ...(i)

Second Plane is 5x - 2.5y + 10z = 6 ...(ii)

Clearly, the direction ratios of normals of both the plane (i) and (ii) are same.

Hence, Both the given planes are parallel.

x| x|

(b)y=—"+C

x| x|
Explanation: y = -t C

(d) 47

Explanation: We have , Maximise the function Z = 11x + 7y, subject to the constraints: x <3,y <2,x>0,y > 0.

Corner points Z=11x+7y
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I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
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10.

11.

12.

13.

C(0,0) 0
B (3,0) 33
D(0,2) 14
A(3,2) 47

Hence the function has maximum value of 47

27
)3,
Explanation: It is given that:
(2? + 6]+ 2712))((? w2+ ,Jl}) =0

~

ik
2 6 27|= f(6;1 - 27A) —f(2;1 -27)+ IA<(2)\ -6)=0, equating the coefficients of ?,JA', kon both sides,we get
1 A pu

(6 —274) = 0, (2u - 27) = 0, (2A - 6) = 0.

27
solving,we getA = 3, u = >

(c) e* log secx + C
Explanation: I = [ e* {f(x) + f'(x)} dx, where f(x) = log sec x

=e*f(x) + C=e*log sec x + C

(c) It is not necessary that either A =0 or, B=0

Explanation: If the matrix AB is zero, then, it is not necessary that either A=0or, B=0

(b)q=3p
Explanation: The maximum value of Z is unique.
It is given that the maximum value of Z occurs at two points (3,4) and (0,5)
.. Value of Z at (3, 4) = Value of Z at (0, 5)
= p(3) +q(4) =p(0) + q(5)
= 3p+4q=>5q
= q=3p
(a)-19

— —

Explanation: Given that, |a| = 2, |B| =3, |c]| =Sandd+b+¢=0

= 4+9+25+2G-b+b-¢+c¢-a)=0(|al =2,|b| =3,|C| =5)
.. 38
=>5-b+b-6+é-5=—;=—19
(b) adj A
cosfl —sinf
Explanation: A = sind  cosd

|A| = cos6 - (-sin0)

Page 7 of 23
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= cos?6 + (sinh)
=1..0)
1
We know that A~ 1 = madj A
= adj A [From I]
14.

1
@) 3
Explanation: Total sample space, n(S) = 5C2,
Now, favourable events,

n(E) = Two selected balls are black.

=3¢y x ¢y
n(E)

.. Required probability = )

15.
@x2-1=c(1+y?)
Explanation: We have,
xdx + ydy = X2y dy - y2X dx
x dx + y?x dx = x%y dy - y dy
x(l +y2)dx = y(x2 - 1)dy
xdx ydy

x?-1 N 1+y?
xdx ydy

log(x2 - 1) = log(l +y2) + logc

X2—1=(1+y2)c

16.
-5
d)

Explanation: Given that a and b are orthogonal.
=>d-b=0
>d-b=QRi+Aj+k-G+2j+3k=0
=>2+24+3=0(i.j=0,j-k=0k-i=0)
=>2l= -5

5

> A= -3

17.
(b)3

T
Explanation: Here,it is given that the function f(x) is continuous at x = =.

2
£ LHL= lim, ()

kcos x

= lim, *

X—= 5 m-2x
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T

Substituting, x = 5~ h;

-
Asx — 7thenh -0

s
hos(gfh)
sin h

©lim, | f———— =k limy o=

X=3
-2 ( g -h )
.. LHL=k
As it is continuous which implies right hand limit equals left hand limit equals the value at that point.
s k=3

18.
3 2

1

OF =75

V14 V14’ |14

1 32

Explanation: —, - —, —

P Vida' VA’ Vi
The direction ratios of the line are proportional to 1, -3, 2
.. The direction cosines of the line are

1 -3 2

V124 (=3)2+227 (/124 (=3)2+22" 12+ (-3)2+22

1 -3 2

TV R
19. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| . (d) A is false but R is true. |
I Explanation: R = {(1, 3), (4,2) (2,7) (2, 3) (3, 1)} |
As(2,3) € Rbut(3,2) ¢ R
I So, set 'A" is not symmetric. |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Section B

N~

1 b/
21. Let cos_l( ) = x. Then, cosx = 7= cos(g).

)

1 s
= y. Then, siny = 5 =sin| ¢ J.

Nl =

.. Cos 1(

Let sinl(

N =

OR

We know that tan 11 =

I

cot[sin_l{cos(tan_ll)}]
1 T -1 1 b/
= cot4 sin cosy = cot| sin E = coty = 1

22. At any instant t, let the length of each edge of the cube be x, V be its volume and S be its surface area. Then,

dv

i 7 cm3 / sec ... (given) ... (i)

dv  dvV  dx

= 3 _—_— - . =
Now, V =x dt  dx de
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_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

23.

24,

_d3) & _.3
=>7—a(x)~a. [ V=x3]
= 3x2 f=7

dt

dx 7
=>—[=3X_2
sl BB @

: dt dx dt

1

ds 28 5 5
=> | = =| = | cm® /sec = 27 cm*“/sec
t | _1o 12 3

1
Hence, the surface area of the cube is increasing at the rate of 23 cm?/sec at the instant when its edge is 12 cm.

We have Local max. value is 251 at x = 8 and local min. value is -5 at x =0
Also F'(X) =3x2+24x=0

= -3x(x-8)=0

=x=0,8

F'(x) = -6x + 24

F (0) > 0, 0 is the point of local min.

F’(8) <0, 8 is the point of local max.
F(8) = 251 and f(0) = -5
OR

Given: f(x) = cos? x

Theorem:- Let f be a differentiable real function defined on an open interval (a,b).
i. If f(x) > 0 for all x € (a, b), then f(x) is increasing on (a, b)
ii. If f’(x) < 0 for all ,x € (a, b) then f(x) is decreasing on (a, b)
For the value of x obtained in (ii) f(x) is increasing and for remaining points in its domain it is decreasing.

Here we have,

f(x) = cos? x

= flx) = di(coszx)

X
= f’(x) = 3cosx(—sinx)
= f’(x) = —2sin(x)cos(x)
= f’(x) = —sin2x ; as sin2A = 2sinA cosA

Now, as given

T
X € O’E

=2x € (0,m)
= Sin(2x)> 0
=-Sin(2x)< 0
= f’(x) <0
hence, it is the condition for f(x) to be decreasing

Y
Thus, f(x) is decreasing on interval (0, 7 )

(1+sin x) (1+sinx)

- X . X
(1-sinx) (1+sinx)

I={
.2 .
(1+sinx)2 (1+sm x+251nx)

= [————dx = [————dx

. cos” x
(1—51n2x)

Page 10 of 23
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1 sin? x 2sin x d
+ + X
I COS2 X COS2 X COS2 X
= (seczx + tan’x + 25ecxtanx)dx

= f(2sec2x -1+ 2secxtanx)dx

= 2fsec®xdx — [dx + 2[secxtanxdx

=2tan X - X + 2sec x + C.

25. Given: f(x) = x* — 4x
d
= f(x) = o (x4 - 4x)

=> f’'(x) = 4x3_4
To find critical pointof f(x), we must have
=> f’(x)=0
= 4x3-4=0
> 4x3-1)=0
=> x=1
clearly, f’(x) >0if x> 1
and f’(x) <0ifx <1
Thus, f(x) increases on (1, ©)
and f(x) is decreasing on interval x € (—oo, 1)

Section C
5x—-2

26. According to the question, I = [ —————dx
1+2x+3x

(5x — 2) can be written as,

d
5x—2=A‘;(1+2x+3x2)+B

d

—_ 2
i A (1r2x+3) 4B

I:f1+2x+3x2dx:f 1+2x+3x2
= 5x-2=AQ2+6x)+B

Comparing the coefficients of x and constant terms,

dx...(1)

5
5=6A=>A=€
and-2=2A+B=>B= -2A-2

11 5
—2——? .A—g

From Eq. (i), we get

w| u»

5 11
5(2+6x) -5

I=[——dx
I 1+2x+3x2
11

5 —_

5 (2+6x) (3)
= I_'[1+2x+3x2 x_jl+2x+3x2
=>I1=1,-1,..(3)

5 2+6x
where, I, = 6j1+2X+3X2dx
Putl+2x+3x2=t= (2+6x)dx =dt

5 at 5

I, = EJT = Elog|t| +Cy

5
= glog‘1+2x+3x2 +C It =1+2x+3x?]
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11 dx
where, I, = —
2 3'r3x2+2x+1
11 dx
9 2 2x 1
X+—+§
11 dx
)
2 2x 1 1 1
X*tgt3ztg-g
11 dx
9 2x 1 1 1
Xt3tet3 9]
11 dx 5 5 5
=3 [ (a+b)*=a+b*+2ab]
2 2
(x+§ +§
1
mor Xt3 IS
= = .= = + = - -1+
5 \/Ztan C, f2+ 7dx = ~tan c
3 3

3y2 V2

Putting the values of I, and I, in Equation (ii),

11 1 3x+1
+C1—ﬁtan = |-G,

11 -1 3x+1
= ——tan h— +C2

5
=>I= glog1+2x+3x2

5
=>1= glog1+2x+3x2

32 V2

27. Consider the following events:
A:bulb is manufactured by machine A
B: bulb is manufactured by machine B
C:bulb is manufactured by machine C
D: Bulb is defective

Now,we have,

60

P(A) = probability that bulb is made by machine A = Too

25

P(B) = probability that bulb is made by machine B = 10

15
P(C) = probability that bulb is made by machine C = —

100
D
P(7) = probability of defective bulb from machine A = 7—
D
P(E) = probability of defective bulb from machine B = —

D
P(E) = probability of defective bulb from machine C = —

c
We want to find P(B)’ i.e. Probability that the selected defective bulb is manufactured by machine C is,

c P(C)-P(D|C)
P(5) =5(a) P(D|A)+P(B) P(D|B) +P(C) P(DIC)
15 1

100 * 100
60 1 25 2 15 1
100 * 100 * 100 * 700 * 100 * T00
C 15

P(B) = 60+50+15

Page 12 of 23
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15 3
T 1257 25
3
Conclusion: Therefore, the probability of selected defective bulb is from machine C is =
X3
28. According to the question, I = [—————
x*+3x%+2
X2 X
I=
f x4 +3x%+ 2
Letx? = t = 2xdx = dt
d dt
= xdx =7
- ZI 2+3t+2
1 t
- EI (t+2) (t+1) dt
By using partial fractions,
t A B
- -,
(t+2)(t+1) t+2  t+1
¢ 1 A

B
=—jmd =3 r+2+t+_1dt'(i)
t=A(t+1)+B(t+2)

if t=-2=> -2=A(-1), ~A=2
if t=-1=> -1=B(), ..B= -1
put values of A and B in (i)

Iifmdt fmdt]
1
= 5[210g|t+2| -log|t+1]]+C

1
=log|t+2] - Jlog[t+1] +C
=log|t+2]| —logy/t+1+C

t+2
Vert

putt = x°

= log +C

x2+2

\/x +1

= log +C
OR
Let us make substitution
x=tan 6
Differentiating w.r.t. X, we get
dx = sec’6d6
Now,
x=0=>60=0

1-tan? 6 1-tan? 6

T 2tan 0 2tan 0
= fdtan_l( )seCZOdB [ . tan% = ]

= [@tan ~ 1(tan26)sec?0d0

Page 13 of 23
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29.

= [6260sec’0do
Applying by parts, we get

r x de
=2 [eje sec26d6 - (3 (sec29d9)£de]
= 2[6tanf]d —j@tan@d@]
= 2[6tand + log(cosB)]d
B T 1
=2 Z+log ﬁ -0-0

b4 1
=2l Elog2
T

= 5—log2

A 1 2x s
o fptan . dx = 7 —log2

The given differential equation is,

dy (y)
— = - +sin| -
dx X X

This is a homogeneous differential equation

Putti ddy dv
uttin: =vxand — =V + X—, we get
gy dx dx’ g
dv
V+Xx- =v+sinv
dx
dv
=> X~ =v+sinv-v
dx

1 1
= ——dv=-dx
s v X
Integrating both sides, we have,
1 1
-[sin vdv - fxdx
1
= [ cosec v dv =j)—< dx

= log|tans | = log |x| + log C

1%

= log tany | = log x| + log C

v

= log|tan7 | = log |Cx]|

v
=> tanEZCx

y
Putting v = o> we get

y
= tan (—) =Cx
2x

y
Hence, tan (— ) = Cx is the required solution.

2x

The given differential equation is,

dy
E‘FyCOSX:SiHXCOSX

Get More Learning Materials Here :
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30.

It is a linear differential equation. Comparing it with,
dy

= Py=Q

P = cos x, Q = sin X cos x

LF. = e/pdx

= oJcos xdx
= eSinx

Solution of the equation is given by,
yx (LE)=/Q x (LF)dx+c

y (e X) = [ sin x cos xe$" X dx + ¢
Letsinx =t

cos x dx = dt

yel=[t x e'dt+c

=t x [eldt-[(1[eld)dt+c

yel =tel- et + ¢

yel=el(t-1)+c

y=t-1+cet

y =sinx - 1+ ce M

Given Z = 3x + 5y subject to the constraints -2x +y < 4,x+y > 3,x-2y < 2,Xx > Oandy > 0O
Now draw the line-2x + y=4,x+y =3, and x - 2y = 2

(

and shaded regioh satisfied by above inequalities

Here, the feasible region is unbounded.
8 1
The corner points are given as a 4 33 ) B(0, 3) and C(0, 4)

8 1 8 1 29
The value of Z at following points is given byA(E, 5) =3xg+5x37=7,at B(0,3)=3 x 0+5 x 3=15and at C(0, 4) =

3 x0+5x%x 4=20
At corner points, the maximum value of Z is 20 which occurs at C(0, 4)
At corner points, the maximum value of Z is 20 which occurs at C(0, 4)
Since the feasible region is unbounded. Thus, the maximum value of z is undefined.
OR
Consider the line 3x + 4y = 18.
Clearly, 0(0, 0) satisfies 3x + 4y < 18 Clearly, the shaded area and (0, 0) lie on the same side of the line 3x + 4y = 18.
Therefore, we must have 3x + 4y < 18
Consider the line x - 6y = 3
We note that (0, 0) satisfies the inequation x - 6y < 3 Also, the shaded area and (0, 0) lie on the same side of the line x - 6y = 3.
Therefore, we must have x - 6y < 3
Consider the line 2x + 3y = 3
Clearly, (0, 0) satisfies the inequation 2x + 3y < 3
But, the shaded region and the point (0, 0) lie on the opposite sides of the line 2x + 3y - 3.
Clearly, (0, 0) satisfies the inequation -7x + 14y < 14 Also, the shaded region and the point (0, 0) lie on the same side of the line -
7x + 14y = 14.
Therefore, we must have -7 x + 14y < 14 The shaded region is above the x-axis and on the right-hand side of the y-axis,

Page 15 of 23
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Therefore, we have y > 0 and x > 0.
Therefore, the linear constraints for which the shaded area in the given figure is the solution set, are
3x+4y <18,x-6y<3,2x+3y >3
-7x+14y <14,x>0andy > 0
31. Given,
y = sin (sin x) ...(i)

d’y dy )
- — 4 . — + =
To prove: 2 tanx - == + ycosx 0

To find the above equation we will find the derivative twice.

dy d (dy
As dx2  dx\dx

So, lets first find dy/dx
dy d
" sin(sinx)
Using chain rule, we will differentiate the above expression
Let t = sinx
dt
= — = Cosx
dx

dx ~ dt dx

o — Costcosx = cos(sinx) cosx ...(ii)

Again differentiating with respect to x applying product rule:
dzy

o cosx&cos(smx) + cos(smx)&cosx

Using chain rule again in the next step-

d%

To - Teosx cosx sin (sinx) - sin x cos (sin x)
X

[using equation (i) : y =sin (sin x)]
And using equation (ii) we have:
dy ) dy

c; = —ycos°x — tanxa

d’ 5 dy

dx_2 +ycosx + tanx - = 0
Hence proved.

Section D

\ B(0,2)

32.

2 y2

x -y
=> = 1 is the equation of ellipse and 3 + 3 = 1lis the equation of intercept form of line.

+ —
(3)* (2)?
On solving (1) and (2), we get points of intersection as (0,2) and (3,0).

2, —— 6-2x
3 3
Area = Efo\/Q—xzdx—jo( 3 )dx

Page 16 of 23
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2x2

2
X 1
=123 _ 3
sin 3]0 3[6x 2]0

2 X —m— 3
_ Sl 2_2
_3[2\/3 X3
2 9n 1
=307 1-309]
3n

:?—3

| |

| |

| |

I = ;(n — 2) sq unit. l

I 33.R = {(a,b) = |a.b| is divisible by 2. l
wherea,b € A ={1, 2, 3, 4,5}

I reflexivty l

I For any a € A,|a—a|=0 Which is divisible by 2. |
.. (a,a) € rforalla € A

I So ,R is Reflexive |
Symmetric :

I Let(a,b) € Rforalla,b € R l

I la=b| is divisible by 2 |
|b—a] is divisible by 2

I (a,b) er = (b,a) eR |
So, R is symmetirc .

I Transitive : l

I Let (a, b) € R and (b, ¢) € R then l
(a,b) e Rand (b,c) € R

I |a—b| is divisible by 2 |
|b—c| is divisible by 2

I Two cases : l
Case 1:

I W‘:ls:n b is even l

| (a,b) € Rand (b, c) € R |
|a—c]| is divisible by 2

I |b—c| is divisible by 2 l

I |e‘1.‘—c(| al’s Cd)iviesib];e by 2 |

l Case 2: |
When b is odd

I (a,b) e Rand (b,c) €R l
|a—c] is divisible by 2

| |
|b—c] is divisible by 2

I |a—c] is divisible by 2 |
Thus, (a,b) € Rand (b,c) € R = (a,c) €R

I So R is transitive. l

I Hence, R is an equivalence relation |

OR

| |

| |

| |

| |

| |

| |

| |

| |

| |

fis one-one: For any x,y € R - {+1}, we have f(x) = f(y)
X Yy

7 T T e
> Xy tX=Xy-+ty
> X=y
Therefore, f is one-one function.
If fis one-one, let y =R - {1}, then f(x) =y

X
Y
> X = 1y
Itiscleatthatx € Rforally=R-{1},alsox= # -1
Because x = -1

Page 17 of 23
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2
=15 = "1
= y=-l+y

which is not possible.

y
Thus for each R - {1} there exists x = E € R -{1} such that

Therefore f is onto function.

1
34.Let Rs x, Rs y and Rs z be invested in saving accounts at the rate of 5%, 8% and 85 %, respectively.

Then, according to given condition ,we have the following system of equations

x +y+z=7000, ..(i)
5x 8y 17z
andﬁ+m+ﬁ=550
= 10x + 16x + 17z = 110000 ...(ii)
Also, x - y =0 ...(iii)

This system of equations can be written in matrix from as AX =B

1 1 1 X 7000

Where’ A= 10 16 17 ,X =|yYlandB = 110000
|1 -1 0 z 0

1 1 1
Here’ |A| =110 16 17
1 -1 0

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

= |A] =1(0+17)- 1(0 - 17) + 1( - 10 - 16) |

=17+17-26=8 20 | |
So, A is non- singular matrix and its inverse exists.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Now, cofactors of elements of |A| are,

) 16 17

Ay=(-D%_, ,|=10+17)=17
310 17 7

A,=(—-1 = -10-17) =17

=01 10| ( )
410 16

Ap=(-DY | _ |=1(-10-16)= -26
3 1 1

Ap=(-1%| | |=-10+D= -1
41 1

Ap=(-DY, |=10-1=-1
5l 1

Ap=(-1°, _ |=-1-1-D=2
4 1 1

Ay = (-1} o =107-16)=1
s 1 1

Ap=(-1°| 15|= -107-10)= -7

1 1

_ 6
A= (D715 16

1(16 - 10) = 6

Page 18 of 23
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2 (4) 17 -1 -7

-26 2 6

1
1= - -
Now, A™ = Al 8
and the solution of given system is given by
X =AlB.
X 17 -1 1 7000
1
>|r|=53 17 -1 -7 || 110000
z -26 2 6 0

119000 - 110000 + 0
—| 1195000 — 110000 + 0
[ — 182000 + 220000 + 0

F 9000 1125
_ 1 9000 | = |1125

| 38000 4750

Hence, the amount deposited in each type of account is Rs 1125, Rs 1125 and Rs 4750, respectively.
35. Suppose,

So the foot of the perpendicular is (24 + 1, 3A + 2, 4A + 3)
The direction ratios of the perpendicular is
(QA+1-5):(BA+2-9): (41 +3 - 3)

=> (2A-4):(BA - 7):(42)
Direction ratio of the lineis2:3:4

& 2

1
I
I
i
0 6y
From the direction ratio of the line and the direct ratio of its perpendicular, we have
2QA-4)+3BA-7)+4(41) =0
=>4A-8+9A-21+16A=0
= 294 =29
>A=1
Therefore, the foot of the perpendicular is (3, 5, 7)

Page 19 of 23
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The foot of the perpendicular is the mid-point of the line joining (5, 9, 3) and (a, S, y)

Therefore, we have
a+5

T=3=>or=1

B+9

T=5=>ﬁ=1

y+3
- = 7=>y=11
Therefore, the image is (1, 1, 11)

OR

WehaVe,AB=3;—JA'+IA<andCD = —3§+2}+4IA<

Also, the position vectors of A and C are 6i + 7} + 4k and —9} + 2k, respectively. Since, PQ is perpendicular to both AB and CD.
So, P and Q will be foot of perpendicular to both the lines through A and C.

—

Now, equation of the line through A and parallel to the vector AB is,

Fo=(6i+7]+4k)+ABi -] +k

And the line through C and parallel to the vector CD is given by

Fo= —9j +2k+p(-3i+2j +4k) ... ()

Let r = (6i + 7j + 4k) + A(3i — ] + k)

and F = —9j + 2k + p( — 37 + 2j + 4k) .... (ii)

Let P(6 + 34, 7 — A, 4 + A) is any point on the first line and Q be any point on second line is given by (=3p, — 9 + 2y, 2 + 4p).

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| .-.P:g:(—3,1—6—3A)§+(—9+2p—7+A)j+(2+4y—4—x)12 |
I = (=3u-6-3A)i+Qu+A-16)j + (4u -1 -2k l
I If P_(E) is perpendicular to the first line, then |
3(-3u-6-30)-Qu+A-16)+(dp-1-2)=0
| o —Ou-18-9A-2u-A+16+4u-A-2=0 |
I = - 7u-11A-4=0.... (i) |
l If P_b is perpendicular to the second line, then l
—3(-3u-6-30)+@u+A-16)+@u-A+2)=0

I =>9p+l-118+9)\+:;y+u2;\—32+1+6;1£l4)\—+8=0 l
= 29u+71-22=0....(iv)

I On solving Egs. (iii) and (iv), we get l
-49u—-77A-28=0

I =>§19y+77)\—242=0 |
I = 270u-270=0 |
S>p=1

| Usi:g p in Eq. (iii), we get |
-7(1)= - 11A-4=0

I => -7-11A-4=0 |
I => -11-11A=0 l
>A= -1

I P_é=[—3(1)—6—3(—1)]§+[2(1)+(—1)—161}+[4(1)—(—1)—2]IA< l
| = - 6i - 15] + 3k |
Section E

I 36. Read the text carefully and answer the questions: o l
I A shopkeeper sells three types of flower seeds Aq, Ay, Ag. They are sold in the form of a mixture, where the proportions of these l
| |
| |
| |

seeds are 4 : 4 : 2 respectively. The germination rates of the three types of seeds are 45%, 60% and 35% respectively.
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A d A d A A A d A d A d A d A A A d A d A d A d A A A d A d " A d A d A A A d 1
- g
i e L
Based on the above information:
() [ALE
o
Ey 60
Az % Germinate
Es 35%
4 4 2
Here, P(E) = o P(Ey) = o P(E3) = o
A 45 A 60 A 35
R o R b
A A A
w P(A)=P(Ey) - P| o= [+P(Ey) - P| - | +P(Eg) - P&
4 45 4 60 2 35
=— X —+ =X+ X —
10 7 100 © 10 © 100 10 ~ 100
180 240 70
St + —
1000 1000 100
490
= Too0 = 49
(i) :
Required probability = P A
A
o () p(—)
TP
4 60
10 * 100
= 490
1000
240 24
(iii)Let,
E; = Event for getting an even number on die and
E, = Event that a spade card is selected
3
o P(ED = 5
1
"2
13 1
and P(E,) = )
Then, P(El al Ez) = P(El) . P(Ez)
11 1
2438
OR
P(A) + P(B) - P(A and B) = P(A)
= P(A)+P(B)-P(A n B)=P(A)
= P(B)-P(A n B)=0
= P(A n B)=P(B)
P(ANB)
- P(AIB) = P(B)
Page 21 of 23
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37. Read the text carefully and answer the questions:
Renu purchased an air plant holder which is in the shape of a tetrahedron.
Let A, B, C and D are the coordinates of the air plant holder where A = (1,1,1),B = (2,1,3),C = (3,2,2)andD = (3, 3,

—

Position vector of AB
= (2-1)i + (1-1)] + (3-1)k =i + 2k
(i) -
Position vector of AD
=(3-1)i+(3-1)j +(4- Dk=2i +2j + 3k
(iii) 1~ -
Area of AABC = 5 |AB x AC|

ABxAC=|1 0 2|=i(0-2)-j(1-4)+ k(1-0)
2 1 1
=2i+3j+k

= |ABxAC| =1/(-2)?+32+12
=\4+9+1=1/14

1
- Area of AABC = 5\/14 sq. units
OR

- AD
Unit vector along AD =

2i+2j+3k 2i+2j+3k 1 ~ ~ ~
= = = ——= (2i +2j +3k
V22422437 WArars 17 ( J 3K

38. Read the text carefully and answer the questions:

An Apache helicopter of the enemy is flying along the curve given by y = x* + 7. A soldier, placed at (3, 7) want to shoot down
the helicopter when it is nearest to him.

2
y=x +7

(X4, 1)

D

§B.7

() P(x1, y1) is on the curve y = X2+7 > Y, = xi +7

Distance from p(x;, x% +7)and (3, 7)
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D=\/(x1—3)2+ (x§+7—7)2
= \/(x1—3)2+ (xf)2

_ 4 2
=> D= X, TX] 6x; +9

ii)p = 4 2 _
()D— X, T x| 6x; +9

,_ .4 2
D'=x; +x] —6x; +9

dD’

K=4xi’+2x1—6=0

dD’ 3
— =27 +tx;-3=0

dx
> (x)- 1)(2x12 +oxy + 3)= 0
x;=1and 2X% + 2x1 + 3 = 0 gives no real roots

The critical point is (1, 8).
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