Class XII Session 2023-24
Subject - Mathematics
Sample Question Paper - 1

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) AB=0,BA =1 b) AB=BA =1

¢)AB=BA=0 d) AB =BA
cos70° sin20° | _ 2 [1]

sin70° cos20°

a) cos 50° b) sin 50°
o1 d) 0
3. Adj.(KA)= [1]

a) K-l Adj. A b) None of these

0) KAdj. A d) K" Adj.A

4
M, when z £ 0 [1]

4.  The value of k for which f(x) = 2 is continuous at x = 0, is

k,whenz =0
a)3 b) 7
¢) None of these d) 4

5.  If aline makes angles a, 3,7y, §_with four diagonals of a cube then cos? a + cos? B+ cos? «y + cos? @ is equal  [1]

to

o
~—

1
a)g

o
pA—
Wl Wl

8
C)§
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10.

11.

12.

13.

14.

15.

16.

The solution of the DE azzx—y = coty is
a)xsecy=C b) xcosy=C
¢)xtany =C d) none of these

If the constraints in a linear programming problem are changed
a) he change in constraints is ignored b) the problem is to be re-evaluated
¢) the objective function has to be modified d) solution is not defined

- . - -
If a and b are two unit vectors inclined at an angle 0 such that | a 4+ b | < 1, then

a) 6> & by I<o<
00 < g d) None of these
dx =7
(z—3)% -1

a)log|z + /2> — 62+ 8|+ C b) None of these

o) log|(z — 3) — V/z? — 6z + 8|+ C d) log|(z — 3) + /22 — 6z + 8| + C
P bl

a)z=4,w=3 byz=1,w=2

cz=3,w=4 d)z=2,w=-1
The solution set of the inequation 2x +y > 5 is

a) None of these b) open half plane not containing the origin

¢) half plane that contains the origin d) whole xy-plane except the points lying on

the line2x +y =5

Let a, b be two unit vectors and # be the angle between them. What is sin(%) equal to?

a) la—b| b) |a—b|
2 2

¢) la-b| dy latb|
1 4

If A and B are square matrices of order 3, such that Det.A = -1, Det.B =3 then, the determinant of 3AB is equal

to
a) -27 b) -81
) -9 d) 81
If A and B are two events such that P(A) = P(B) = (%) = i then P (A' NB’ ) equals
a) 35 b) %
b d) 3
The solution of the equation (2y - 1) dx - (2x + 3)dy = 0 is:
a) “;“y”—j =k b) Z—;; =k
S 0=

— —
ABCD is a parallelogram with AC and BD as diagonals. Then, AC — BD =
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17.

18.

19.

20.

21.

22.
23.

24.
25.

26.
27.

28.

— —
3 34B b) 4B
— —
) 4AB 9248
Ifyzsin‘l{W} thenjz—y =7 [1]
1
a) Wi b) None of these
1 ~1
) 2(1+22) 9 2,/1-a2
If (aj, by, €1) and (ap, by, cy) be the direction ratios of two parallel lines then [1]
2 2 2 2 2 2 b
a)ai + by + ¢ = a3 + b5+ c; b)g—;:b—l:z—;
€)aj; =ay by =by ;=0 d) ajap + byby + cjc3 =0
Assertion (A): f(x) = 2x3 - 9x2 + 12x - 3 is increasing outside the interval (1, 2). [1]
Reason (R): f'(x) <0 for x € (1, 2).
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 Greatest Integer Function f: R—R, given by f(x) = [x] is one-one. [1]

Reason (R): A function f: A —B is said to be injective if f(a) = f(b) = a =b.

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
For the principal values, evaluate sin~! [cos{ 2cosec! (-2) }] [2]
OR
(%)
cos -
2
Find the intervals in which the function f given by f(x) = 2x2 — 3x is decreasing. [2]
Prove that the function does not have maxima or minima: h(x) = x3 + x2 + x +1 [2]
OR

A circular disc of radius 3 cm is being heated. Due to expansion, its radius increases at the rate of 0.05 cm/s. Find the

rate at which its area is increasing when radius is 3.2 cm.

Evaluate: [ ——1 —dz 2
f a2 sin? z+b% cos? [21

Find the point of local maxima or local minima and the corresponding local maximum and minimum values of ~ [2]

function: f(x) = x* - 62x2 + 120x + 9

Section C

Evaluate the definite integral ff z2fzi+3 [3]

Three distinguishable balls are distributed in three cells. Find the conditional probability that all the three occupy [3]
the same cell, given that at least two of them are in the same cell.
. (2z+1)
Evaluate: [ e dz. [3]
OR
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29.

30.

31.

32.

33.

34.

35.

36.

Prove fog sin® zdx = %
Find the particular solution of the differential equation 2ye*Ydx + (y - 2xe*¥)dy = 0, given that x = 0, when y =
1.

OR

Solve the differential equation (1 + x2) Zw—y +(1+y2%) =0, given thaty =1, when x = 0
Maximize Z = 100x + 170y subject to
3x+2y< 3600
x+4y<1800
z>0,y>0
OR

d

Maximise the function Z = 11x + 7y, subject to the constraints: x < 3,y < 2,z > 0,y > 0.
If x =asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find Ey

— T
att = Z
Section D
Using integration, find the area of the region in the first quadrant enclosed by the Y-axis, the line y = x and the
circle x% + y2 = 32.

Show that the function f: R — {x € R: —1 < = < 1} defined by f(z) = x € R is one-one and onto

-
1+|z|’
function.

OR

3]

3]

3]

[5]

[5]

Show that the function f: Ry — Rq defined as f (x) = %, is one-one onto, where Ry is the set non-zero real numbers.

Is the result true, if the domain Ry is replaced by N with co-domain being same as Rg?

2 -3 5
IfA= |3 2 —4/,find Al Using A"l solve the system of equations 2x - 3y + 5z = 11; 3x + 2y - 4z =
1 1 =2

-5;x+y-2z2=-3

Find the image of the point (0, 2, 3) in the line =~ = — = =/

Find the coordinates where the line thorough (3, -4, -5) and (2, -3, 1) crosses the plane 2x +y +z = 7.
Section E

Read the text carefully and answer the questions:

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 them fired one shell at an airplane at the same time.

i) How is Bayes' theorem different from conditional probability?
(ii)  Write the rule of Total Probability.
(iii) What is the probability that the shell fired from exactly one of them hit the plane?

OR
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If it is know that the shell fired from exactly one of them hit the plane, then what is the probability that it
was fired from B?
37.  Read the text carefully and answer the questions: [4]

A barge is pulled into harbour by two tug boats as shown in the figure.

¥
11}
10 A

o

- X
1 2 34 5678 %9 1015112

= a0 el LRORow] IO

i

)
1

)] Find position vector of A.
(ii)  Find position vector of B.
(1) Find the vector A—C>' in terms of %, 5
OR
IfA=4i + 3j and B = 3i + 47, then find |fI| + |l§]
38.  Read the text carefully and answer the questions: [4]
In an elliptical sport field, the authority wants to design a rectangular soccer field with the maximum possible

area. The sport field is given by the graph of z—z + = =1

(i) If the length and the breadth of the rectangular field be 2x and 2y respectively, then find the area function
in terms of x.

(ii)  Find the critical point of the function.
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Solution

Section A

(b) AB=BA =1

Explanation: Here it is given that A & B are inverse of each other.
s AT=BL(3)

Also Bl = A ..(ii)

From definition of inverse matrix, we know that-
AAl=

. A1=B .. from eq (i)

= AB= AA"! =1..(iii)

Similarly, BBl =1

. B1=A .. (from eq(ii))

= BA=BBl=1..(iv)

So, from (iii) and (iv), we get

AB=BA=1

o
Explanation: By evaluating given determinant and using sin (90 - A) = cos A. we get value of det. =0

3. (@ K™lAdj.A

Explanation: Adj. (KA) = K™ Adj.A, where K is a scalar and A is an x n matrix.

4.
(b)7
Explanation: = f(z) = 2282 ¢ continuous at x = 0
. 3rz+4tanz
= = lim —/——
f(z) = lim
= — 1 3z 4tanz
f(z) = lim 25 4 =%
= f(z) =3 + 41lim 22
z—0 %
=fx)=3+4
Sk=7
5.
@ 3
Explanation: %
6.
(b)yxcosy=C
Explanation: Given: mj—z =coty
Separating the variable, we obtain
W de
coty =
tany dy = %
Integrating both sides, we obtain
_rd
[tanydy = [ <
log sec y = log x + log c
C=xcos y
7.

(b) the problem is to be re-evaluated
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Explanation: The optimisation of the objective function of a LPP is governed by the constraints. Therefore, if the constraints
in a linear programming problem are changed, then the problem needs to be re-evaluated.

b I<o<®

Explanation: We know that,

If Gandb are two-unit vectors inclined at an angle 6
\Zi+g| = ‘2cosg.

According to question,

G+ b|< 1or-1<a+ b<1

:>’2 cos g‘ <1

— —1< 2cos% <1

:>_71 < cosg < %
e

27 4
:>?<9<?

(d) log|(z —3)+ Va2 — 6z + 8+ C

Explanation: The given integral is f =

(z—3)%—1
since we know that, [ & —log|z + /22 — a?|
W —a?
jfd—w =log|lz — 3+ /2> — 62+ 9 — 1]
\/(x—3)2-1
jfd—ﬁ =log|z — 3+ /22 — 6z + §
\/(x—3)2-1

10.
(9z=3,w=4
Explanation: By comparing L.H.S and R.H.S
x-y=-1..(1)
2x -y =0...(ii)
2x+z =5 ...(iii)
3z+w=13..(iv)
Using (i) in equation (ii)
x=-1+y
ii becomes, -2 + 2y -y =0
y=2
x=1
Putting x in (iii)
2+z=5
z=3
Putting z in (iv)
9+w=13
w=4
11.
(b) open half plane not containing the origin
Explanation: open half plane not containing the origin
On putting x = 0, y = 0 in the given inequality, we get 0 > 5, which is absurd.
Therefore, the solution set of the given inequality does not include the origin.
Thus, the solution set of the given inequality consists of the open half plane not containing the origin.

a—b
12.  (a) %

Explanation: Given a and b are unit vectors.
Now,
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13.

14.

15.

16.

17.

la+b>=(a+b)- (a+b)
= |a)* + |b]* + 2|a||b| cos B
= |a+ b> =2+ 2cosh
=2(1 + cos#)...(i)

Similarly,

la + i)‘z =2(1 — cosf)....(ii)
From Eq. (ii)

la— b2 =2 x 2sin2<§)

(o) _ la-b
sin(2) = &

(b) -81
Explanation: [3AB| = 33|A||B| =27(-1)(3)=-81

© 5
Explanation: Here, P(A) = %, P(B) = % and P(%) = i
. __ P(AnB)

= PANB)=P(A/B)-P(B)= 1 3=
Now, P(A'NB')=1— P(AUB)
=1-[P(A)+ P(B) — P(ANB)]

_ 1, 1 1] 6+4—1
—1—b+3—5}4—[12]
_ 9 3 _ 1
=l-5g=u=1

2z+3
(d) 2y—1 k

Explanation: Given that (2y - 1)dx - (2x + 3)dy =0
(2y-1)  (2z+3)
dy ~  dx
On integrating both sides, we get
%log(2x +3)= %log(2y —1)+1logC

= 2[log (2x +3) - log(2y - 1)] =log C
1 2z+3\ _
Elog( 251 ) =log C

2x+3 1/2 _ C

2y—1 -
2z+3 _ ~2
2y—1 ¢

2
2H3 = k where K = C?
y—1

I

—
(d) 2AB
Explanation: Given: ABCD, a parallelogram with diagonals AC and BD.

Then,

— = =

AC = AB + BC

_ = —

AD = AB + BD

_— — —>

= BD =AD - AB

_— — — — — — — — — — — — —
..AC — BD=AB+ BC —(AD — AB)=AB+ BC — AD + AB=2AB [ AD = B(C|

-1
d

@ 2y/1—a2

Explanation: Put x = cos 26 ,we get

. 1+cos 26 1—cos 26
=y =sin 1(\/ > Y > )

Page 8 of 20

L L o s s o



18.

a_bh_a

M) o =5 =

2 2
Explanation: We know that if there are two parallel lines then their direction ratios must have a relation
a_bh_a

aa by c
19.
(b) Both A and R are true but R is not the correct explanation of A.
Explanation: Assertion: We have, f(x) = 2x3-9x% +12x - 3
= fi(x) = 6x% - 18x + 12
For increasing function, f'(x) > 0
S 6(x%2-3x+2)>0
=6(x-2)x-1)>0
=x<landx>2
.. f(x) is increasing outside the interval (1, 2), therefore it is a true statement.
Reason: Now, f'(x) <0
= 6(x-2)(x-1)<0
= 1<x<2
.". Assertion and Reason are both true but Reason is not the correct explanation of Assertion.

20.
(d) A is false but R is true.
Explanation: Assertion is false because f(1.9) =[1.9] = 1 and f(1.8) = [1.8] = 1. So distinct elements of domain have same
image.
Therefore Greatest Integer function f: R—R, given by f(x) = [x] is not one-one.
The reason is true because by definition a function f: A— B is said to be injective if distinct elements of domain has
distinct images i.e. f(a) = f(b) = a=b.
Section B
21. First of all we need to find the principal value for cosec™(-2)
Let,
cosec_l(-Z )=Y
= cosecy = -2
= —cosecy =2
= —cosec ¢ =2
As we know that cosec(—8) = —cosect

.. —cosec = = cosec [ =
S 6 6

The range of principal value of cosec ™! (-2) is [%’T, %] —{0} and

—r\ _
cosec (T) =2

Thus,the princi value of cosec‘l(—2) is _Tﬂ'
.. Now, the question changes to

Sin_l[cos%r]
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22.

23.

24,

Cos(-8) = cos(8)

.. we can write the above expression as
Sin_l[cos%]
Let,

Sin~! (*/73)

= siny=

Y

#|%

-
=>Y=2

%

The range of principal value of sin”! is (Tﬂ, %) and sin (%) =
Therefore, the principal value of Sin™ ( \23) is E

Hence, the principal value of the given equation is %

Let cos ™! (?) =y

3
= cosy = \/7

OR

= cosy = cos%
s

=Yy= 5
Since, the principal value branch of cos™ is [0, 7.

Therefore, principal value of cos™* (%) is <.

It is given that function f(x) = 2x? - 3x

= f(x)=4x-3
If f'(x) = 0, then we get,
2= 3

So, the point x = %, divides the real line into two disjoint intervals, (—oo, %) and ( e oo)

-0 +00
+ >

3
4
Now, in interval ( 0, 4> f'(x)=4x-3<0

Therefore, the given function (f) is strictly decreasing in interval (—oo, %)

Zrx+1

h(x) = x3 +x
= h'(x) = 3x2+2x + 1
h(x)=0
=3x%+2x+1=0
—2+2,/3i
6

— ¢R

Therefore, there does not exist ¢ € R such that h'(c) = 0, i.e, there are no real critical points.

=>X=
71i\/21

Hence, function h does not have maxima or minima.

OR
Given, dt = 0.05cm/ sec
A=qr?
dA dr
Now = = 27r. o

= 27 (3.2) x 0.05(given r=3.2cm)
= 0.320mcm? /s
Let] = [ ———1——dz

a? sin? z+b? cos? x

Dividing the numerator and denominator of the given integrand by cos® x, we obtain
I = f _ f sec? z

a? sin’ w+b2 cos? z a2 tan? x+b2
Putting tan x = t and sec? x dx = dt, we get
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==l g = w e () + ©
=>1= Eta]rﬂ(%’f) +C = —tan"! (“a“) +C
25. We have Local max. value is 68 at x = 1 and local min. values are —1647 at x = -6 and -316 at x = 5
Also F’(x) = 4x3 - 124x + 120 = 0
= 4(x3-31x+30)=0
For x = 1, the given equation becomes, 0
.". x-1is a factor,
Ax- 1D +6)(x-5=0
=x=1,-6,5

F'(1) <0, 1is the point of max.
F (-6) and f (5) > 0, -6 and 5 are point of min.

F(1) = 68
F(-6) = -1647
F(5) =-316
Section C
2
26. According to the question, I = fl m z
- —4z—3
I_5f1 < 2+4z+3> dz
_ 2 4z+3
=5y de - 5f1 2+4z+3
_ A4z+3
= I__5 475]1 (z+3) w+1
Using partial fraction,
lot —2&+3 ;é_.+ B
(z+3)(z+1)  z+3 z+1
dz+3 _ A(z+1)+B(z+3)
(z+3)(z+1)  (z+3)(z+1)

=4+ 3=A(x+ 1)+ B(zx + 3)

Comparing the coefficients of like from both sides,
=A+B=4=A=4—-B
andA+3B=3=4—B+3B=3

= B= —%,thenA:4+%=%

Now, from Equation (i), we get

1=52-1)-5 [} (35 + 75 ) do

z+3 z+1

2
_ 9
=5- 5[§log|m + 3]~ Llogz + 1|}1

—5-5 [(glog5 - %10g3) - (%logél - %log2>]

=5-5 [%(log5 —log4) — %(log3 — log4]

—5_5|21062 — Llpg 2
—5 5[2log4 2log2]
=5 _ 51002 4 3pe 3
=5 2log4+210g2
27. Since each ball can be placed in a cell in three ways. Therefore, three distinct balls can be placed in three cellsin 3 x 3 x 3 =27
ways. Consider the following events:
E = All balls are in the same cell, F = At least two balls are in the same cell.

All balls can be placed in the same cell in three ways.
. _ 3
..P(E)= >
Now, we have,
P(F) = P (At least two balls are in the same cell) = 1 - F (Balls are placed in distinct cells)
3 _ 6 _ 21
= P(F)= —m=l-=5
Clearly, EC F
SENF=FE
= P(ENF)=P(E)=+
Hence, required probability is given by,
P(ENF) 3/27

_ MR §
P(E/F) = TP(F) 2121 7
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28

29.

B (2z+1)
.Let, I = f md.’l)
Using partial fractions we have,
2241 _ A + B (l)

(z+2)(z—3) z+2

Which implies 2x + 1 —A(X-3) +B(x +2)
Now putx-3=0,x=3
2x3+1=A0)+B@3+2)

SoB:%

Nowputx+2=0,x=-2
-4+1=A(-2-3)+B(0)

SoA==
From equation (1), we get
2$+1 o i 1 + 7 1
(z+2)(z—3) 5 z+2 173
2z+1 o
[ ——— e f d + < f—dw

= glog\:c—l—2|+ 510g|m—3| +c
OR

™
Given integral is: f02 sin® zdz
us

L2 i3 _ 2
To prove: [y* sin’® zdz = 3

Let ] = f()% sin? zdz ...(1)

= fog sinz - sin? zdx

= fog sinz - (1 — cos? a:) dx

=1= fO% sin xdx — fol sinx - cos? xdx
= 1= [ cosx]|; N .(ii)

Now, we solve I;:

=1 = fog sinx - cos? xdx

Let cos X =t = -sin x dx = dt = sinx dx = -dt
When x = 0thent—1andwhenx= % thent=10

=1 = 3

Using this value in equation (ii)
=I=[- cosx]g/2 - %
:>I:f{cos§ — cos0} — %
>I=1-3

=1=2

3
Hence Proved.

According to the question,
Given differential equation is,
2ye”/Ydx + (y — Zmem/y) dy=0

- 2wez/y7y .

= E = 2y (l)
(21‘65—3;)
Let F(z,y) = ————

o)

On replacing x by Ax and y by Ay both sides, we get
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Az
2 ze Y — Ay
o
2aye 2y

/\(2mew/y—y)
= F(/\:L‘, )\y) = W

Thus, F (x, y) is a homogeneous function of degree zero.

F(z,\y) =

= N[F(z,y)]

Therefore, the given differential equation is a homogeneous differential equation.

put = vy,
de dv
= 4y — ¥ +y o
dv __ 2ve'—1
v+ Yy dy ~ 2e?
dv 2ve’—1
Yy dy 2ev v
_ 2ve¥—1—2ve?
- 2e? p
= 2edv=—2
On integrating both sides, we get
dy
f 2e’dv = — m

= 2e¢'=—logly|+C
= 2e*Y4logly|=C [putv = ﬂ ...(i1)
On substituting x = 0 and y = 1 in Eq. (ii), we get
2’ +log|l|=C=C=2
On substituting the value of C in Eq. (ii), we get
2e”/Y 4 log |y| = 2
which is the required particular solution of the given differential equation.
OR
The given differential equation is,
(1+x) 2+ (1+y)=0,y=1, whenx =0
= 1+ §E =1y
1 _ 1

14y2 dy = (1+22) dz
Integrating both sides, we get

1 _ 1
f 14y2 dy = f (1+a2) dz

= tan’! y= tanl x + C

= tan’! y+ tanl x=C ..(i)

Given: x=0,y=1

Substituting the values of x and y in (i), we get
T+t0=C

=C=7

Substituting the value of C in (i), we get

T

-1 -1y —
tan™ y +tan" x =

= tan! x+tan’ly = T

1 z+y \ _ T

= tan (—1_%) =7
2ty
l1-zy -

=x+ty=1-xy
Hence, x +y = 1 - xy is the required solution.
30. Maximise Z= 100x + 170y subject to
3x + 2y < 3600,z + 4y < 1800,z > 0,y >0
From the shaded feasible region it is clear that the coordinates of corner points are (0,0),(1200,0),(1080,180) and (1080,180) and
(0,450).
On solving x + 4y = 1800 and 3x + 2y = 3600 we get x = 1080 and y = 180.
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Corner Points Corresponding value of Z = 100x + 170y

(0, 0) 0

(1200, 0) 1200 x 100 = 12000

(1080, 180) 100 x 1080 + 170 x 180 = 138600 (max imum)
(0, 450) 04 170 x 450 = 76500

Hence, the maximum is 138600.
OR
Maximise Z = 11x + 7y, subject to the constraints < 3,y < 2,2 >0,y >0 .

The shaded region as shown in the figure as OABC is bounded and the coordinates of corner points are (0, 0), (3, 0), (3, 2), and (0,
2), respectively.

Corner Points Corresponding value of Z
(0,0 0

(3,0) 33

3,2 47 (Maximum)

0,2) 14

Hence, Z is maximise at (3, 2) and its maximum value is 47.
31. We know that, x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t)
= j—i = a[-2sin 2t sin 2t + 2cos 2t (1 + cos 2t)]....(I)

and dz = b[2sin 2t cos 2t - 2sin 2t (1 - cos 2t)]...(ii)
. dy dy 5 At dt b2 sin 2¢ cos 2¢—2 sin 2t (1—cos 2¢)]

& d N dr a[—2sin? 2t+2 cos 2t(1+cos 2t)] - [Using (i) and (i)]

ﬁ:l _ b[2sm Ecos 5725111;(17005 E)] _ b (0-1) _ b
de at t=m/4 a[72sin ( )+2cos—(1+cos 2)] e (-1-0) a

Section D

32. According to the question ,

Given, equation of circle is X% + y2 =32 ... (6]
Given ,equation of line is y = X .....ccceeueunee (i)
Consider 2 + y? =32 ,

=x+y? = (4v2)°

Given circle has centre at (0, 0) and

radius of circle is = 44/2

To find the point of intersection ,
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On substituting y = x in Eq. (i), we get

2x2=RN=x*=16=x=+4

Whenx =4,theny =4

When x =-4, theny = -4

Thus, the points of intersection are ( 4, 4) and (-4, - 4)

So, given line and the circle intersect in the first quadrant at point A(4, 4) and
The circle cut the Y-axis at point B (0,44/2).

Now, let us sketch the graph of given curves, we get
X

B (0, 4V2)|4V2

A (4, 4
ﬂ— (4.4
Y < » X

42 0 Ja2

-4V2
I
Let us draw AM perpendicular to Y-axis.
Required area = Area of shaded region OABO

= f04 T(line) dY + ffﬁ T (cirdle) AY

X2+ y2 = SZé T = + \/W but we need area of region enclosed in the first quadrant only,so x = \/w
= f04 y‘iy + f4 \/32 y 2dy

- [%Lﬂ‘ff \/mdy

=116 -0)+ [% 32— y? + %sin*l(—f)ﬁﬁ

—g+ [16sin*1(1) - {2 X 4+ 16sin" (Li) H

=g+ [16-%—8—16-%]

_16< g)

=16 -
= 47sq units
33. f is one-one: For any x, y € R - {+1}, we have f(z) = f(y)
T
= XytX=Xxy+ty
=X=y
Therefore, f is one-one function.
If f is one-one, let y =R - {1}, then f(x) =y
z

w+1:y

Y
=T=1
Yy

It is cleat that x € R forall y =R - {1}, also x = # -1
Because x = -1

:>n——1

=y=-l+y
which is not possible.
Thus for each R - {1} there exists £ = %y € R - {1} such that

2
f(x)_w+1_i+1_y

1-y
Therefore f is onto function.

us|=| l\?|=|

OR
We observe the following properties of f.
Injectivity: Let X, y € Rq such that f(x) = f(y). Then,
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34.

f@)=fly)=+t=2=>z=y

Yy
So, f: Ryg — Ry is one-one.
Surjectivity: Let y be an arbitrary element of R (co-domain) such that f(x) = y. Then,

1 1
f(w):y:>;:y:>sc:§

Clearly, x = % € Ry (domain) for all y € R (co-domain).

Thus, for each y € R (co-domain) there exits x = é € Ry (domain) such that f(z) = % =y
So, f : Ryg — Ry is onto.

Hence, f: Ry — R is one-one onto.

This is also evident from the graph of f(x) as shown in fig.

[ Y
Let us now consider f : N — Ry given by f(z) = %

For any x, y € N, we find that
() =fy) = ;=y=z=y

So, f: N — R is one-one.

We find that %, % etc. in co-domain Ry do not have their pre-image in domain N. So, f: N —R is not onto.

Thus, f: N =R is one-one but not onto.

2 -3 5

Given: Matrix A= |3 2 —4

1 1 -2
2 -3 5
~AI=|3 2 4
1 1 -2

= |A|=2(-4+4)-(3)(-6+4)+53-2)=0-6+5=-1#£0
. A exists and Al = X (adj. A)...(0)

|4
NOW,A11:0,A12:2,A13:1aHdA21:-1,A22:-9,A23:-5&1’1dA31:2,A32:23,A33:13
o 2 17 o -1 2
sadj A= -1 -9 5| =1[2 -9 23
2 23 13 1 -5 13
From eq. (i),
0 -1 2 0o 1 -2
At=Z12 -9 23|=|-2 9 -23
1 -5 13 -1 5 —13
Now, Matrix form of given equations is AX = B
2 -3 5 T 11
=13 2 -4 yl=1-5
1 1 -2 Z | -3
2 -3 5 T 11
HereA=(3 2 —4|,X=]y|andB=|-5
1 1 -2 z -3

Page 16 of 20

L L o s s o



Therefore, solution is unique and X = AlB

T 0o 1 -2 11
= lyl=|1-2 9 -23 -5
z -1 5 -13 -3
[ 0-5+6
=|-22—-45+69
| —11 - 25+ 39
[ 1
=12
| 3
Therefore, x =1,y =2and z = 3
35. We have,
z43 oyl x4
5 2 3

Therefore, the foot of the perpendicular is (5A — 3,2\ + 1,3\ — 4)
The direction ratios of the perpendicular is
BA—=3-0):(2A+1-2): (3x—4-3)
=GBA-3):2A—-1):(3X=T)
Direction ratio of the lineis5:2:3

.tCI. 2, 3)

@
J

From the direction ratio of the line and direction ratio of its perpendicular, we have
5A—3)+22A—-1)+33X—-T7)=0

=25A—-154+4X—-24+92—-21=0

= 38\ =38

=A=1

Therefore, the foot of the perpendicular is (2, 3, -1)

The foot of the perpendicular is the mid-point of the line joining (0, 2, 3) and (a, 3, y)

Therefore, we have

L o2=a=14
P2 _3=p=4
ﬁ:—lé'y:—S

2
Thus, the imgae is (4, 4, -5)_
OR
Given points are A(3, -4, -5) and B(2, -3, 1)
Direction ratios of AB are (3-2,-4+3,-5-1)and (1, -1, -6)
Equation of line AB is,

z—2
1 T -1 —6_)‘

Any point on the lineis (A + 2, —X — 3, —6A + 1)
This point lie on the plane 2x +y +z =7
Therefore2(A+2) —A—3—-6A+1=7
—5A+2=7

—b5A=5

A=-1

Required point of intersection of line and plane is
(-1+2,1-3,6+1)
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ie(-1+2,1-3,6+1)
ie(1,-2,7)
Section E
36. Read the text carefully and answer the questions:
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 them fired one shell at an airplane at the same time.

whereas in case of the condition probability, we find the reverse probabilities using Bayes' theorem.

(ii) Consider on event E which occurs via two different events A and B. The probability of E is given by the value of total
probability as:
P(E)=P(ANE)+P(BNE)

P(E) = P(A) P(%) ¥ P(B)(%)

(iii)Let P be the event that the shell fired from A hits the plane and Q be the event that the shell fired from B hits the plane.
The following four hypotheses are possible before the trial, with the guns operating independently:
E; =PQ, Ey= PQ,E3= PQ,E4=PQ
Let E = The shell fired from exactly one of them hits the plane.

P(E;) = 0.3 x 0.2 = 0.06,

P(E,) = 0.7 x 0.8 = 0.56,

P(E3) = 0.7 x 0.2 =0.14,

P(E4)=0.3 x 0.8=0.24

E\ _ E E\ _ E\ _

p(5)=0r(5)0p(F)=1r(F) =1
PE) = P(EY - P(L) +PEy - P( L) + P(Ey).
P(%) +Pea-2(Z)

=0.14 + 0.24 =0.38

OR
By Bayes' Theorem,
E
P(&) . PP L)
=) =
PP L)+ pEn)-P( L )+ P p( L ) +pEn-P( £ )

— 014 _ 7

T 038 19

NOTE: The four hypotheses form the partition of the sample space and it can be seen that the sum of their probabilities

is 1. The hypotheses E; and E are actually eliminated as P (Eﬂl) =P (E%) =0

Alternative way of writing the solution:

i. P(Shell fired from exactly one of them hits the plane)
= P[(Shell from A hits the plane and Shell from B does not hit the plane) or (Shell from A does not hit the plane and
Shell from B hits the plane)]

=03 x0.8+0.7x0.2=0.38
. P(Shell fired from B hit the plane N Exactly one of them hit the plane)
! P (Exactly one of them hit the plane)
P (Shell from only Bhit the plane )

P (Exactly one of them hit the plane )
_0.14 7

T 038 19

37. Read the text carefully and answer the questions:
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A barge is pulled into harbour by two tug boats as shown in the figure.
¥

i
1) A
gl
3.
7 »
6-
5|
4t
3.
2| C
|
X X
Ol 1 2 34 56 78 9 105112
¥

@A) 4 + 103’ Here, (4, 10) are the coordinates of A.
. PV.of A=4i +10j

(ii) Here, (9, 7) are the coordinates of B.
. PV.ofB=9i +7j

(iii)Here, P.V. of A = 47 + 105 and P.V. of
C=4i +2j

— R R R
- AC = (4-4)i +(2-10)j = -8]
OR
Wehave,f_l':4% +33;and§:3% +43’
A= /4> +32= /I6F9=+25 =5
and |B| = /32 + 4> = /9 F 16= /25 =5
Thus, |A| + |B| =5+5=10
38. Read the text carefully and answer the questions:

In an elliptical sport field, the authority wants to design a rectangular soccer field with the maximum possible area. The sport field

is given by the graph of z—z + =5 =1

> v

< \ _0_7,

Let (x,y) = (a:, %\/(12 — xz) be the upper right vertex of the rectangle.
The area function A = 2x X 2% va? — x?

_4b

=—xva? —x2,x€ (0, a).

(ii)ﬁzflb[mx —r 4 az_mz]

@ JE—=?

4b a?—2z2

T X =
s 2(“”7) (“%)

= — >< ——————————————————————————
a VaZ—a?
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9 s the critical point.

=0
Y

dz
x=
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