CBSE SAMPLE PAPER - 06
Class 12 - Mathematics

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
1. If a line with direction ratio 2 : 1 : 1 intersects the lines Eg;l = % = % and %2 = y—;rl = z;r—2 at A and B
then |};]§| is:

a) 2v/3 b) 24/5
Q) 27 d) 2¢/6

($2+1) B

2. f_{x4+l} de =7

1 . 1 Ltanl(z— 1

a)ﬁtan 1{3(;{—;)}4-0 b) ﬂtan (:c x)%—C
c) %cot_l {(z— %)} +C d) None of these

3. A unit vector perpendicular to both i+ :;.'\ and :;:' +kis
a)%(%—_}'-lrk) bi+ji+k
Q)i—j+k d)%(§+3+fc)

4.  The area of the region bounded by the circle x2 + y2 =1 is
a) 27 sq units b) 7 sq units
¢) 37 sq units d) 47 sq units
5. Area of the region {(z,y)} € R? : y > \/m, 5y < (z+ 9) < 15} is equal to
a) 2 b) £
o1 d) £
6. A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement the probability of

(1]

(1]

(1]

[1]

[1]

(1]




getting exactly one red ball is

45 15
a) 19 b) 56

15 135
<) 2 d) 395

An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The probabilities  [1]
of an accident involving a scooter driver, car driver, and truck driver are 0.01, 0.03, and 0.15, respectively. One

of the insured persons meets with an accident. The probability that the person is a scooter driver, is

10.

11.

12,

13.

14.

15.

1 19
) 55 b) &
15 3
Q) = d) =
The point at which the maximum value of x + y, subject to the constraints x + 2y < 70, 2x +y < 95, x,y > 0is [1]
obtained, is
a) (20, 35) b) (30, 25)
c) (35, 20) d) (40,15)
If A (1, 2,-3)and B (-1, -2, 1) are the end points of a vector AB then the direction cosines of AB
a) 5,-1,1 b)-2,-4,4
S @
=25 d) none of these
Integrating factor of the differential equation % +ytan X - sec x =0 is: [1]
a) sec x b) gcos x
C) gsecx d) cos x
The solution of j_% = \/ 1—22 — y2 + x2y2 is, where, C is an arbitrary constant. (11
a) 2sin"! y=xy/1—22 +cos1x+C b) 2sin! y=4/1—z2 +sinlx+C
©) 2sinly=xy/1— 2% +sin'l x+C d) sin"! y=sinlx + C
; /4 dr
The integral f 7/6  sin 2z (tand z+cot? x) equals (1]
1 (= —1 1 &=,
) (-t (55)) D
o L(z _¢an-? ;)) d)y L —I(L)
)5(4 tan (3\/3 ) o tan G
The general solution of the differential equation w;my =0is [1]
a)y=Cx2 b)x=Cy2
c)y=Cx d) xy=C
2
If y=ax? + bx + ¢, then yij—f is [1]
a) a constant b) a function of x only
¢) a function of y only d) a function of x and y
fA= [2:{: 0] and A1 = [ 1 0:| then x = ?. [1]
r -1 2
a) 1 b) -2
1




16.

17.

18.

19.

20.

21.
22,
23.

24,

25.

dy ylz+1)

The solution of the differential equation -~ — =—— = 0 is given by
@) xy=eX+C b) y = xex+c
€) x = yeX dy=x+c

The domain of the function y = sin! (- x?) is
a) [0, 1] b) ¢
) (0, 1) d) [-1, 1]
Find the shortest distance between the lines 7 = 7 + 2j Bk (; & P F::) and 7 =2i — j— k +

p(2§+}‘+§£.) A\uER

a) &2 by 22
o 2 dy 22
2 2

Let the feasible region of the linear programming problem with the objective function Z = ax + by is unbounded
and let M and m be the maximum and minimum value of Z, respectively.

Now, consider the following statements

Assertion (A): M is the maximum value of Z, if the open half plane determined by ax + by > M has no point in
common with the feasible region. Otherwise, Z has no maximum value.

Reason (R): m is the minimum value of Z, if the open half plane determined by ax + by < m has no point in

common with the feasible region. Otherwise, Z has no minimum value.

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.

3
Assertion (A): If y = sin x, then ;—f =-latx=0.

Reason (R): If y = f(x)-g(x), then % = f(x)- %g(x) + g(x){:f(x).

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.
c) A is true but R is false. d) A is false but R is true.
Section B

Find the general solution of the differential equation: (z + y) % =1
Ify= \/r-i-l-log{%-i- «f 14 z%},find %
Find the angle between the pair of lines:
F= (45— §)+ A3 +2j—2k) and 7 = i — j + 2%k — p(2i + 4j — 4k)
OR
Find the vector and Cartesian equations of the line passing through the points A(2, -3, 0) and B(-2, 4, 3).
Bag I contains 3 red and 4 black balls and bag IT contains 4 red and 5 black balls. One ball is transferred from
bag 1 to bag I1 and then two balls are drawn at random (without replacement) from bag II. The balls so drawn are

both found to be black. Find the probability that the transferred ball is black.

Evaluate cos [cos_l (_Tﬁ) + %}

Section C

(1]

(1]

(1]

(1]

(1]

[2]
[2]

[2]

[2]

[2]




26.  The feasible region for an LPP is shown in fig. Evaluate Z = 4x + y at each of the corner points of this region. [3]

Find the minimum value of Z, if it exists.
Y,

L/
A ton -//'f f
s
-r,&'Q -4 4
v [“0. 3
(2, 1)
X %
O
L 4
s
2
27.  Find the area of the smaller region bounded by the ellipse ";—2 yT = 1 and the line % + % =1 (3]
OR
Find the area of the region bounded by x% = 16y, y =1, y = 4 and the y-axis in the first quadrant.
24sin2z 4
28. f T dr [3]
OR
: s
Evaluate: [ P dz
29. A line passing through the point A with position vector @ = 41 + 2j + 2k is parallel to the vector [3]
—

b=2i+ 33 1 6k. Find the length of the perpendicular drawn on this line from a point P with position vector
T1=1i+2]+3k

OR
Find the image of the point having position vector i+ 335 + 4k in the plane 7. (2; — 3 + fc) +3=0

30.  Find the area of the region {(x, y) : y2 < 4x, 4x% + 4y? < 9} 3]
31.  Find the values of a and b so that the function f(x) defined by [3]
T+ avy/2sinz yf0<z < /4
f(z) = ¢ 2zcotz+ b , if m/4 < z < w/2 becomes continuous on [0, 7]

acos2z — bsinz, ifn/2<z<~7
Section D
32. Leta=1i+ 435 + 2;%,8 =3i— 23" + 7Tkand ¢ = 2i — 3 + 4k. Find a vector p, which is perpendicular to both  [5]
a andgandﬁ-E =18,
33.  Solve the following system of equations by using determinants: [5]
Xx+y+z=1
ax +by +cz=k

2xrbPry+retz=k

OR
3 1 2 o d A-l
IfA= i B , show that A< - 5A + 71 = 0. Hence find A™.
34. Show that the function f: Ry — Ry, defined as f (x) = %, is one-one onto, where Ry is the set non-zero real [5]

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

OR




35.

36.

37.

38.

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 equivalence

relation. Write all the equivalence classes of R.

Evaluate fuﬂ xlogsinzdzx [5]
Section E

Read the text carefully and answer the questions: [4]

Ankit wants to construct a rectangular tank for his house that can hold 80 ft3 of water. He wants to construct on
one corner of terrace so that sufficient space is left after construction of tank. For that he has to keep width of
tank constant 5ft, but the length and heights are variables. The top of the tank is open. Building the tank cost 320
per sq. foot for the base and X10 per sq. foot for the side.

(i) Express cost of tank as a function of height(h).
(ii)  Verify by second derivative test that cost is minimum at critical point.
(iii)  Find the value of h at which c(h) is minimum.

OR

Find the minimum cost of tank?

Read the text carefully and answer the questions: [4]
Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback cars, Sedan cars, SUV cars.

The sales figure of 2019 and 2020 showed that dealer A sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019

and 300 Hatchback, 150 Sedan, 20 SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in

2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90 Hatchback, 40 Sedan, 2 SUV cars in

2019 and 100 Hatchback, 60 Sedan, 5 SUV cars in 2020.

(i) Write the matrix summarizing sales data of 2019 and 2020.

(i)  Find the matrix summarizing sales data of 2020.
(iii)  Find the total number of cars sold in two given years, by each dealer?
OR
If each dealer receives a profit of X 50000 on sale of a Hatchback, 100000 on sale of a Sedan and
200000 on sale of an SUYV, then find the amount of profit received in the year 2020 by each dealer.
Read the text carefully and answer the questions: [4]
Family photography is all about capturing groups of people that have family ties. These range from the small
group, such as parents and their children. New-born photography also falls under this umbrella. Mr Ramesh, His

wife Mrs Saroj, their daughter Sonu and son Ashish line up at random for a family photograph, as shown in




(i)  Find the probability that daughter is at one end, given that father and mother are in the middle.
(ii)  Find the probability that mother is at right end, given that son and daughter are together.
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(d) 21/6
Explanation: 2./6

1 -1) 1 1
(EI) Etan {ﬁ(x—;)}—kc
. n4-1
Explanation: Formula:- [ 2"dz = “— +¢; [

1
a’+z
Therefore ,

1L ik

=>fx Ld:::=f—' ———da

= ﬁtan_l[%(w ~ %)] 4
@ F5(—j+h)

Explanation: = (i — j + k)

V3
Let:
a=1-+j+0k
b=0i+j+k
o |id ok
mxh= 11 1 O
01 1
=i—j+k
S laxb=yI+I+1
= V3
Unit vector perpendicular to a and b = a—x_;i wizdth
|axb] V3

(b) 7 sq units
Explanation:
Given;

The circle x* + y2 =1

X +y2=

-15

By the symmetry of the circle with x-axis and y-axis.
Required area

Section A

2

da:=%tan‘1%+c




—4f0 (1 — z?)dz
= [f Va2 — 22ds = = az_x + %Sin_l(ﬁ)]
=4 [ (V1* — 2)da

| O]

0
-4 (0 = 0)
= 7r 5¢.units
(b) 2
Explanation: Here, {(z,y)} € R* :y > /]z + 3| , 5y < (z + 9) < 15}
y=> Ve +3

=

{\/:E+3 when z > —3
v—z—3, whenz < -3

ori2 > z+ 3, whenz > -3
V"'=21-3-¢, whenz< -3

Shown as
Y=g ! y2=x+3
X 1 ‘0 X
¥
Also, by < (z +9) < 15
= (z+9)>5yandz <6
Shown as
Y
©.95) —=rrr
=EEE i
(-9.0) R
x=6

{@,y)eR:y>,/lz+3],5y < (z+9) <15}
Y

(1.2)
3 k-"f .“ f//
1
" L0 \ ”

9 4004 E(-30)[0D

v
: Required area = Area of trapezium ABCD - Area of ABE under parabola - Area of CDE under parabola

1+2 1/ (z+ 3)dz — f (z + 3)dzx

%3 1
15 (—3-z)3? (z+3)2
=& | = - 3
8 sl 7 3

=E+E[0_1]_§[g_.0]2%_.2,.E=£._E=%

(b) 2

Explanation: Probability of getting exactly one red (R)ball= P - Pg- P+ Pg- Pp- Pp + Pg- Pg - Pg

Which is the required solution
@ 35
Explanation: Let P(A) = P(scooter) = 122000[;]0 = -l;




P(B) = P(car) = 0 = %

and P(C) = P (truck) = 161?000(11 = %

Let E = Event that person meets with accident.
BN _ 4 EY_ 3 EY _ 15
Then, P (%) = 45,7 (£) = o2 (8) = %5

*. Required probability

(d) (40,15)

Explanation: We need to maximize the function z = x + y Converting the given inequations into equations, we obtain
Xx+2y=70,2x+y=95,x=0andy=0

Region represented by x + 2y < 70 :

The line x + 2y = 70 meets the coordinate axes at A(70, 0) and B(0, 35) respectively. By joining these points we obtain the line
X + 2y = 70. Clearly (0, 0) satisfies the inequation x + 2y < 70 . So, the region containing the origin represents the solution set
of the inequation x + 2y < 70.

Region represented by 2x +y < 95 :

The line 2x + y = 95 meets the coordinate axes at C ( > ,U) respectively. By joining these points we

obtain the line 2x + y =95

Clearly (0, 0) satisfies the inequation 2x +y < 95 . So, the region containing the origin represents the solution set of the
inequation 2x +y < 95

Region represented by x > 0andy > 0:

since, every point in the first quadrant satisfies these inequations. So, the first quadrant is the region represented by the
inequations x > 0,andy > 0

The feasible region determined by the system of constraints x + 2y < 70,2x +y < 95, x > 0,andy > 0

are as follows.

1?\ =

90

&0

T0

60

B = (0, 35)

E = (40, 15)

= (47.5,0) A = (70, 0)

F = (0, c
0 10 20 0 40 &o 80 N

The corner points of the feasible region are O(0, 0), C(9—25, 0) E(40, 15) and B(0, 35).

The value fo Z at these corner points are as follows.

Corner point:z=x +y

0(0,0):0+0=0

0(95 0) 9% -I-O—%

E(40, 15) : 40 + 15 =55

B(0, 35) : 0 + 35 = 35

We see that maximum value of the objective function Z is 55 which is at (40, 15).




10.

11.

12.

13.

14.

15,

(C) _T! ?r %
Explanation: Given points are A(1, 2, -3) and B(-1, -2, 1)

—
= Direction ratio of AB are (-2, -4, 4)
P -1 =2 3
= Direction cosines of AB are (-, <, 3)
(a) sec x
. . d
Explanation: Given that d—z +ytanx-secx=0

Here, P =tan x, Q = sec x
IF :eJrPdm :eftanzdz

= plog secx
=8ecXx

(©)2sinly=x4/1 — a2 +sinl x+C

Explanation: 2sin"l y = x4/1 — 22 +sin'l x + C
1 [« -1 1
@ (% —tan (55))

. wid
Explanalmn. Let = f /6 31112.5 tan® :r+00t.5 )
_ ﬂ-;'g; 1+tan 1,‘ tan5.7: i [ gindy = Yans
?be 2 tanx (tan!? :c+1) : 1+tan? ¢

/4 tan? zsec’s

76 (tanl0 z4+1)
Put tan’x = t [Es sec?x = 1 + tanzx]

=5 tan?x sec?x dx = dt

FNE]

= 1—10 (tan_l(l} — tan~ (ﬁ)
1_10(_ =t (9\1/3))
(@Qy=Cx
Explanation: It is given that yox =y 0
T
Xy

= gdz — $dy=0
Integrating both sides, we get,
log[x| - logly| = log k

Li=logk
=>£=k
by —rtyx

:>y—CxwhereC=—

(c) a function of y only
Explanation: y = ax? + bx + ¢

d—z =2ar+5b
d"’y

dx?
2,

R % = 2ay® = A function of y only
s

1
© 3
Explanation: We know that A x Al=]

EHEHY




16.

17.

18.

19.

20.

21

2xx1+0x(=1) 2xx04+0x2) (1 0
xx1+xx(-1) xx0+xx2x/ \0 1

(Zx 0 ) B (1 0)
0 2x 0 1
To satisfy the above condition 2x = 1

S
T=73

(b) y = xeX "¢

Explanation: We have,
dy ¥t 0

dx T

dy  yle+1)
===

:-%r:%dz

o[ %= 2l

S fE o e

= logy=x+logx+c
yy -

:)>10g(z) =x+c

:>%:ex+c

= y =xe**¢

(d) [-1, 1]

Explanation: y = sin”! (- x%) = siny = — x?
ie.—1< _x2 <1 (since—1<siny<1)
=1>x¢>-1

B0 L1

> k<Llie-1<x<1

(0 22

o — - — =
a r

Explanation: On comparing the given equations with: = ay + uby, we get:

e T N T T e ot S R AP e
o =1t+2j+kb=i—7+k anday =27 — j—k, by =2i + j— 2k
g Do |Pxi)Ga)| _ | (-3isai).Gosj-2k

S I

__‘—3+—6|__‘—9 _ 3 32

ThosvE ol T IsvEl T v 2

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

Explanation: In case, the feasible region is unbounded, we have

Assertion: M is the maximum value of Z, if the open half plane determined by ax + by > M has no point in common with the
feasible region. Otherwise, Z has no maximum value.

Reason: Similarly, m is the minimum value of Z, if the open half plane determined by ax + by < m has no point in common
with the feasible region. Otherwise, Z has no minimum value. Hence, Assertion is true and Reason is true but Reason is not the
correct explanation of Assertion.

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

Explanation: Both A and R are true but R is not the correct explanation of A.
Section B
The given differential equation is: (z + 1)%’r =1
dy 1 d

= dr _ de . _
:>dm_:c—i—y:>dy_m+y:>dy =Y

This is of the form % +Pzx=@Q
WhereP=-1and Q=y

Now, [. F=el @) — ¢~ [dy — ¢~v
Solution is (IF)z = [(IF)Qdy + c
eV.x=[eV .y -dy+C




22.

23.

24.

a:-e_?"=yfe_ydy—f{j—zfe_ydy}dy+C
>zc-eV=—y-e ¥+ [eVdy+C
=z-eV=—y-eV—eV4+C

= x=-y-1+Ce”

=x+y+1=C.e¥

We have,

. rm$2+1_log{$}

=y=4/z2+1-log {1+ /a2 +1}+logx
By _ 1.2 ~1j¢ S S i =1f2, L
> E=1E+1) " 2 = {12 +1)" 22} + 1

f 1 b 1

= = . + =

:;$2—i—1 {1+:;$2+1) :;a:2+1 i
z{1++/ P 1}—= o221

S ol ) SOV TS (PR SR S B 1
T (VeI (142211 Y3 (Ve ) (1+ /224 1) Tz
B - L1 (z2+1)+ /2241
{1+\.""‘"2+1} & z(14+/2241)
_ (VR 1) (22 r1)+1 _ NS
z(1+y/z2+1) &

We know that the angle between two lines given with their vector equation is the angle between their parallel vectors always.
we know that

by

s

cosfl = ——

[b1]182]
Given,

7= (41 — 7) + A(@ + 25 — 2k)
F=(t—7+2k)— p(27 +47 — 4k)
—3 L % « 4
Where, a; =47 — 3,by =1+ 2j — 2k
o e "
as=1—7+2k,by=2i+4j — 4k
_..>
b1l = V()2 + (22 +(-2)>=3

—
b2 = V(22 + (4 + (-4 =6
Let @ be the angle between the given lines. So using dot product we can find the angle as,

e d

by by

oy e

|by |[b2 X

_ (1427 -2k)(29+47—4k)
36

— 2t8+8 _

cosf =

1

OR

Here d = 2i — 3j
The direction ratios of the line are (2 +2): (-3-4) : (0- 3)
= AR
=-4:7:3

— A
Therefore, b = —437 + 77 + 3k
Therefore,we have
Vector form:
T =21 — 34+ A(—4i + 77+ 3k)
Cartesian form:

Let Eq, Ep, E5 and A be events such that
E; = Both transferred ball from Bag I to bag II are red.

E, = Both transferred ball from Bag I to bag II are black.




25.

26.

27.

E3 = Out of two transferred ball one is red and other is black.
A = drawing a red ball from Bag II.
Here, P (%) is required.

3
_2C _ 3 20x5! 1
NGW’P(EI)_E_W X = =7
oy 4 x5l 9
PB) =75 =2 X0 =7
_oixiC  abeat, 2kl 4
P(E;) = C, T AT
Ay _ 6 Ay _ 4 Ay_ 5
(E_l) 1’ (5’2)_ II’P(E3 11
A
P(Ez)-P(E—
Therefore, P (%) = 3 ; 7
(&) rie () o (£)
after solving
8
T _ 8 11 _ 4
T8, 8.0 7 7T s 07
T T I
Therefore, the probability that the transferred balls were both black = 14—?

We have, cos [cos.‘1 (#) - %]

cos|cos ! —cosZ)+Z
6 6
kis

_ -1 S g
—cos[cos (cos 5 ) + ﬁ}

= (:(:'5(56—1T - %){ cos lcosz =z, x (0,7}
= cos( &)
=cos(m) = —1

Section C
Considerz +y =3
When x =0, then y = 3 and
wheny =0, thenx =3
So A(0,3) and B(3,0) are the points on the line z + y =3
Considerz + 2y =4
When x = 0, then y = 2 and when y = 0, then x = 4,
So C (0, 2) and D (4, 0) are the points on the line x + 2y = 4
The two lines z + y = 3 andz + 2y = 4, intersect each other at M(2,1).
So the feasible region is unbounded. Therefore, minimum value may or may not occur. If it occurs, it will be on the corner point.
The comer points are (4,0),(2,1) and (0,3) Z=4z +y
At (4,0), Z=4(4)+0=16
At(2,1), Z=4(2)+1=9
At (0,3), Z=4(0) + 3 =3 (minimum)
If we draw the graph of 4z + y < 3, we see that open half plane determined by 4= + y < 3 and feasible region do not have a
point in common other than (0, 3).

Hence, 3 is the minimum value of Z at (0, 3).
§

B(0,2
v
i 2




28.

] 2
= £ 4+ ¥ __1 isthe equation of ellipse and
(3)? g (2)? « ’

% + % =1 is the equation of intercept form of line

Area = %f[f V9 —aldz — g fua (3 —xz)dx

3

=2[£v0 -2t + Jsin'% — 30+ &
= 2[(0+ (sin"1(-1) - 33) + 3) - 0]
=2 _ 2]

3la 2
= %(ﬂ' — 2)sq. unit

OR

To find region in first quadrant bounded by y = 1, y = 4 and y-axis and
x2 = 16y......... (i)

Equation (i) represents a parabola with vertex (0, 0) and axes as y=axis.
A rough sketch of the curves is as under:-

aY
i l D dy=4
yy=1
€ \ > X

Shaded region is required area it is sliced in rectangles of area /Ay which slides fromy =1toy =4, so
Required area = Area of the Region ABCDA which is given as
A= [zdy

=f144\/§dy A
=4 [3uv3],
S [(348) - (52.v9)

)

sq. units

24 2sinz.
+2sinr msz)ezdm
2c08%x

( 2 + 23inx,co&m)e¢d$

I
[1=9
r
«|=
|
w e

o
w|g

“-w*l‘l'*:b-
S
N

Yeos?z Senets
= [ (sec’z + tanz)e®dz
Let f(x) = tanx
f'(z) = sec’z
*.» We know that [ e* [f(z) + f'(z)]dz = €* f(z) + ¢
. [ (sec® z + tan z)e” dx
=e".tanzx + ¢

OR
To find: fﬁ
Formula to be Used in this: [ - = --log|

da a+tz
e

a—&

+C

Lety = x> ..(i)
Differentiating both sides, we get




29.

dy = 3x? dx

Substituting in given equations,
1
=dy
3

> [

= L [——dy

(a®)*—y?

1
X — x lo
203 &

e =

a4y
at—y

=

+c

cal—=

adty

at—y

1
= alog +C

From (1),

G.:i—l‘a
Therefore, we have ..
zidz 1
/ (@—at) @105

5 . . R — . . R
Let equation of the line through a =4i + 2j 4 2k and parallel to b = 2i + 3j + 6k is L.
Now, 7 = 4i + 2 + 2k + A(2i + 3] + 6k)
Let M be the foot of perpendicular on the line L. drawn from point P with position vector 7, = i + 25 + 3k.
So, position vector of M which lies on L is (2A 4 4)7 + (3A + 2)3 + (6 + 2)k.
— - .
S PL=(2X+3)i +3Xj +(6A — 1)k

ad 43

af—a3

+a

—
Since PL shall be perpendicular to line L
— —

So, PL. b =0.
That is, ((2A + 3)¢ + 3X\j + (6A — 1)k).(2¢ + 35 + 6k) =0
= A=0.
— A ~
S PL=3i— k.
e
.". the length of the perpendicular is, | PL| = /9 + 1 = 10 units.

OR

Let the given point be P (; =+ 33 + 41},) and Q be the image of P in the plane 7. (2; 2= 3 + F::) + 3 = 0 as shown in the Fig.
P

Then PQ()is the normal to the plane. Since PQ passes through P and is normal to the given plane, so the equation of PQ is given by
7= (E +33+4I}) +A(2i —3+§:)
Since Q lies on the line PQ, the position vector of Q can be expressed as (; + 33’ + 4]:3) + A (2% = 3‘ + }As‘:) i.e.,
(14+2))i+(B-A)j+4(@+ Nk
[(1-|-2).}§+(3- A)3+{4+A}J}] + [%-;-334-41}]

2

Since R is the mid point of PQ, the position vector of R is
ie, A+1)i+ (3— %)3‘+ (4+§)fe

Again, since R lies on the plane . (2; - _;f + fAc) + 3 =0, we have

{0-1i+(s- %)J-l— (4+3)k}. (2i-5-k)+3=0

= A=-2

Hence, the position vector of Q is (; + 3_} + 41:6) -2 (2; - _; + J::) , e, . 5_}' + 2k.




31.

X

The area bounded by the curves, {(x, y) : y® < 4x, 4x2 + 4y? < 9}, is shown by shaded region as OABCO
The points of intersection of both the curves are (%, v/2) and [%, —?2)

We can observed that area OABCO is symmetrical about x-axis

Thus, Area of OABCO =2 x Area OBC

Now, Area OBCO = Area OMC + Area MBC
1 3

2

L >
2 2
= [ 2\/zdz + f% (3)2 — (2z)%dz
0 1
2

Put2x =y
#dm:%
So, when x = E,t=3andx=%,t=1,weget

2

4.0 §
_ 9 9. -1(1), 2
=3~ giR (3)"' 12
Therefore, the required area is |2 x (2 — 2sin ! (+ + 2
» q 16 8 3 12
S R e i 0 4 ) S—
= 3 — £sin (3)+3ﬁumts
Given: f is continuous on [0, 7]
. fis continuous at x = & and
Atx = %,wehave

Jim, He={ag 15 ~5)
(5-1) it -0
+ aﬂsin(%)} = [% - a]

S fe)=lmf (e
4

4
= lim
h—+0
= |\ &
T4

= }:I—Ifé [2 (f - h) cot(% 4 h) - b]

= [gcot(f) —l—b] = [g +b]
Atx = %, we have,
lim f(z)= }in;f(% —h)=1lim [2(Z — h)cot(Z —h) +b] =b
x= —

NG h—0
h




ml—l}I%Lf( x) = hmf( +h)= lmb lacos2 (£ +h) —bsin(Z +h)] =—a—b
Since f is continuous at z = 7 and = 7 we get
lim f(z)= lim f(z)and lim f(z)= lim f(z)

T = T = ey 2 Z7

2 2 7 1

=-b-a=band L +a=3 +b

= b= 7“ (l)arld— ~b~a (i)

== _Ba ...[Substituting the value of b in eq. (ii)]

=a= %

=b= 1— ..[From eq. (i)]

Section D

32, Accordjng to the question vectors are

a=1i+ 43' + 2k,

b=3i —2; 2j + Tk

¢=2i—j+4k

Suppose, p =i + y_} + z]Ac:
We have, p is perpendicular to both @ and 3
p-a=0
= (cidyj+zk)-(i+47+2k)=0
= xz+4y+22=0 ..()
andp.b=0
= (zityj+zk) (35 —25+Tk)=0
= 3z —2y+Tz=0 ..(ii)
Also, givenp - ¢ = 18
= (m%+y}+zﬁé) (28 — j+ 4k) =
= 2z -—y+4z=18 ..(iii)
Multiplying Eq. (i) by 3 and subtracting it from Eq. (ii), we get
—ldy+2=0
Multiplying Eq. (i) by 2 and subtracting it from Eq. (iii), we get
—9y=18
= y=—2
On putting y =-2 and z= -28 in Eq. (i), we get
z+4(—-2)+2(—28)=0
= —8-56=0
=gz =64
Hence, the required vector is
p= zi+ y} + 2k
i.e.p=64i — 27 — 28k

33. For the given system of equations, we have

1 1 1
D=|la b e
a? ¥ &

0 0

=D=la b-—a c—a |[Applying C; — C;-Cyand C3 — C3-Cy ]

a® P —d® A-d°

1 0 0

=D=(b-a)(c-a)|la 1 1
a> b+a c+a

1
b+a c+a
= D=(b-a)(c-a)(ct+ta-b-a)=(b-c)(c-a)(a-b)

= D=(b-a)(c-a)




1
Di=|k b ¢ |=(M-0(-k(k-b)
c

k? 62 2
1. 1
D, = k ¢ |=((k-0)(c-a)(a-k)
a? kB &
1 1 1
and,Ds=|a b k |=(@a-b)(b-k)(k-a)
a2 ¥ K
,',x=%,y=%andz=%

_ (b=)(e=k)(k=b) _ _ (k—c)(c—a)(a—k) _ (a=b)(b—k)(k—a)
=X {b—c){(c—a}){(a—b})’y ((b—c))((c—a}(a—b) a“d(z )((a.—b%(b—c}(c—a)
_ (e—k)(k=b . k—c)la—Fk 2 b—k)(k—a

Hence, X = aan 'Y = oo 9% ooe—a)
is the solution of given system of equations.
OR
Given: A = [ = 1]
-1 2 )

A2 A A— 3 1 3 1

-1 2|[-1 2
B [ 9-1 3+2 | (8 5
- [-3-2 -1+4] |-5 3

L.H.S =A%-5A + 71 = A%-5A + 72

8 5 3 1 10
~ -5 3}_5[—1 2 +7_0 1]
[8 5 15 5 70
-5 3}_[—5 10J+[q 7]
[8-15 5-5 70
~[-5+5 3—10} {0 7]
_ =% O]Jrr 0]

L0 -7 0 7
_[-7+7 0+0} [0 0]:0
| 048 —=T+7 0 0
=R.H.S.
= A2 —5A+ThL =0 ...(>I)

To find: A~!, multiplying eq. (i) by A~ 1.
= A2A 1 —54. A1+ TLA 1 =0.471
=A-5L+T7A1'=0

= T7Al=_A+50

ol I ELIN
o PR R

= A! :l[2 _1]

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

f@)=f)=s=y=c=y
So, f: Ry — Ry is one-one.

Surjectivity: Let y be an arbitrary element of R (co-domain) such that f(x) = y. Then,
1

== L — ==
fe)=y=s=y=>s=2

Clearly, ¢ = i € Ry (domain) for all y € Ry (co-domain).
Thus, for each y € Ry (co-domain) there exits z = % € Ry (domain) such that f(z) = % =y
So, f: Ry —+ Ry is onto.

Hence, f: Ry — Ry is one-one onto.




This is also evident from the graph of f(x) as shown in fig.
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Let us now consider f : N — Ry given by f(x)z%

For any x, y € N, we find that

f(x)=f)=>s=3=>2=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 —Ry is one-one but not onto.

OR
R = {(a,b) = |a.b] is divisible by 2.
where a,be A= {1,2,3,4,5}
reflexivty
For any a€ A,|a—a|=0 Which is divisible by 2.
c.(a,a)erforallac A
So ,R is Reflexive
Symmetric :
Let (a,b) € R foralla,b& R
|a—b| is divisible by 2
|b—al is divisible by 2
(a,b)er= (b,a) ER
So, R is symmetirc .
Transitive :
Let (a,b) € R and (b,c) € R then
(a,b)€ R and (b,c) e R
|a—b| is divisible by 2
|b—c]| is divisible by 2
Two cases :
Case 1:
When b is even
(a,b) € R and (b,c) € R
|a—c] is divisible by 2
|b—c| is divisible by 2
|a—c] is divisible by 2
c.(ac)eR
Case 2:
When b is odd
(a,b) € R and (b,c) € R
|a—c| is divisible by 2
|b—c]| is divisible by 2
|a—c| is divisible by 2
Thus, (a,b) € R and (b,c) € R = (a,c) € R




35.

36.

So R is transitive.

Hence , R is an equivalence relation

Given: [[" In(sin z)dz

Using the property fab f(z)dz = fab fla+b—z)dx

Let1= [ zIn(sinz)dz

= [y (m — &) In(sin(r — z))de = [ wln(sinz)dz — [ zIn(sin z)dz
As sin (7 - X) = sin x

=2l = [[wln(sinz)dz =« [ In(sinz)dz .....(J)

Now in [;" In(sin :r)d:n

Using the property: fo z)dr =2 fo x)dz (for f(2a - x) = f(x))

= [, In(sinz)dz = 2f0 (sinz)dz ......(ii)

LetZ = f,ﬁ In(sin z)dz ......(iii)

Using the property f; flz)dz = f (a+b—z)dz

Z= j‘o% In (sin(% — z)de= f(}% In(cosz)dz .....(1v)

Adding equatmns (iii) and (1v)

k= f02 In(sin z)dz + fﬂz ]n (coszx)dz = foz In(sin z cos z)dz .....(v)

= f02 In(sinz cosz)dx = fuz ]n(_?*“““mz )d;v
= fﬂ?l (2smzcus_$)d$ _fll ]n slu?:l:) lnz)d$
= f{]?(in(sin 2z))dx — f02 (In2)dz = faz T 22 e — # ol

Now in qu In(sin 2z)dz put 2x =t

= 2dx = dt and limits changes from 0 to 7
1 : In2
=3 [y In(sint)dt — 5=

From equation (ii) + fﬂﬂ In(sin t)dt again becomes,

27.= é Jo? In(sint)dt — ”lnz
From equation (iii)
27 = Z 7r1112

Z= fo In(sinz)dz = —”12—“2 ...... (vii)
On putting (vii) in (ii) and the obtained result in(i)
21=—7?In2
= I= [TxIn(sinx)dx = —ZIn2
Section E
Read the text carefully and answer the questions:

Ankit wants to construct a rectangular tank for his house that can hold 80 ft® of water. He wants to construct on one corner of
terrace so that sufficient space is left after construction of tank. For that he has to keep width of tank constant 5ft, but the length
and heights are variables. The top of the tank is open. Building the tank cost 320 per sq. foot for the base and %10 per sq. foot for
the side.

S
(i) c(h) =100 h + 320 + 152
Let | ft be the length and h ft be the height of the tank. Since breadth is equal to 5 ft. (Given)

.*. Two sides will be 5h sq. feet and two sides will be Ih sq. feet. So, the total area of the sides is (10 h + 2Ih)ft?
Cost of the sides is 10 per sq. foot. So, the cost to build the sides is (10h + 2Ih) x 10 = Z(100h + 201h)




Also, cost of base = (5 1) x 20 =%1001
.. Total cost of the tank in X is given by ¢ = 100 h + 20 lh + 100l

Since, volume of tank = 80 ft>

~.5lh=80fd 1= =2
ah h
. c(h) = 100h + 20 (%) h + 100 (%)
1600

=100h + 320 + =

(ii) C(h) = 100h + 320 + 22
dC(h) 1600

?2100—?

2

L0 _ (=2 1600
dh h

ath=4

d*C(h)
dh?

Hence cost is minimum when h = 4 ft

=50>0

(iii)To minimize cost, :—; =0

= 100- <55 =0

= 100h? = 1600 = h? =16 = h = +4

= h =4[, height can not be negative]

OR

Minimum cost of tank is given by

c(4) = 400 + 320 + 180

=720 + 400 = %1120

37. Read the text carefully and answer the questions:

Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback cars, Sedan cars, SUV cars. The sales figure of
2019 and 2020 showed that dealer A sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150 Sedan, 20
SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in 2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in

2020; dealer C sold 90 Hatchback, 40 Sedan, 2 SUV cars in 2019 and 100 Hatchback, 60 Sedan, 5 SUV cars in 2020.

(i) Hatchback — Sedan  SUV
A 120 50 10

B 100 30 5

C 90 40 2
In 2019, dealer A sold 120 Hatchbacks, 50 Sedans and 10 SUV; dealer B sold 100 Hatchbacks, 30 Sedans and 5 SUVs

and dealer C sold 90 Hatchbacks, 40 Sedans and 2 SUVs.

.. Required matrix, say P, is given by
Hatchback  Sedan  SUV
A 120 50 10

P=B 100 30 5

C 90 40 2
In 2020, dealer A sold 300 Hatchbacks, 150 Sedans, 20 SUVs dealer B sold 200 Hatchbacks, 50 sedans, 6 SUVs dealer

C sold 100 Hatchbacks, 60 sedans, 5 SUVs.

.". Required matrix, say Q, is given by
Hatchback  Sedan  SUV
A [300 150 20

Q=B |200 50 6
¢ [100 60 5




(ij} Hatchback  Sedan SUV
A [300 150 20

B (200 50 6

C 100 60 5

In 2020, dealer A sold 300 Hatchback, 150 Sedan, 20 SUV dealer B sold 200 Hatchback, 50 sedan, 6 SUV dealer C sold
100 Hatchback, 60 sedan, 5 SUV.

.". Required matrix, say Q, is given by

Hatchback  Sedan  SUV
A [300 150 20

Q=B |200 50 6
C 100 60 5

(iii)Total number of cars sold in two given years, by each dealer, is given by
Hatchback  Sedan SUV
A [120+300 50+ 150 10420

P+Q=DB|100+200 30+50 546

C|L9+100 404+60 2+5
Hatchback  Sedan SUV
A 420 200 30

=B (300 80 11
C 190 100 7
OR

The amount of profit in 2020 received by each dealer is given by the matrix
Hatchback  Sedan  SUV
A [300 150 20 50000

B 1200 50 6 100000

¢ [100 60 5 200000
[ 15000000 + 15000000 + 4000000

10000000 + 5000000 + 1200000

| 5000000 + 6000000 + 1000000
34000000

16200000

| 12000000
38. Read the text carefully and answer the questions:

QW= QWe

Family photography is all about capturing groups of people that have family ties. These range from the small group, such as
parents and their children. New-born photography also falls under this umbrella. Mr Ramesh, His wife Mrs Saroj, their daughter
Sonu and son Ashish line up at random for a family photograph, as shown in figure.

(i) Sample space is given by {MFSD, MFDS, MSFD, MSDF, MDFS, MDSF, FMSD, FMDS, FSMD, FSDM, FDMS,
FDSM, SFMD, SFDM, SMFD, SMDF, SDMF, SDFM DFMS, DFSM, DMSF, DMFS, DSMF, DSFM}, where F, M, D
and S represent father, mother, daughter and son respectively. n(S) = 24
Let A denotes the event that daughter is at one end n(A) = 12 and B denotes the event that father, and mother are in the
middle n(B) = 4
Also,n(ANB)=4

P(ANB) 24
P(A/B)= e =]

(ii) Sample space is given by {MFSD, MFDS, MSFD, MSDF, MDFS, MDSF, FMSD, FMDS, FSMD, FSDM, FDMS,
FDSM, SFMD, SFDM, SMFD, SMDF, SDMF, SDFM DFMS, DFSM, DMSF, DMFS, DSMF, DSFM}, where F, M, D
and S represent father, mother, daughter and son respectively. n(S) = 24

|

b
.lr-l'“l

Let A denotes the event that mother is at right end. n(A) = 6 and B denotes the event that son and daughter are together.




n(B)=12
Also,n(ANB)=4

&
P(4/B)=22 _

P(B)

12
21

L
3
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