Time Allowed: 3 hours

General Instructions:

CBSE SAMPLE PAPER - 04
Class 12 - Mathematics

Maximum Marks: 80

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
T; The direction ratios of two lines are 3, 2, -6 and 1, 2, 2 respectively. The acute angle between these lines is [1]
a) cos ! (%) b) cos! (%)
) cos™ ! (2—51) d) cos™! (%)

2 fer{tan o+ i} dx=2

a) eXtanlx+C

¢) None of these

d) eX cot'lx +C

3. Ifa-b=0anda x b= 0, then which one of the following is correct?

a) a is parallel to b

¢) a is perpendicular to b

b & =aoeh=0

d) None of these

4.  The area of the circle x? + y2 = 16 exterior to the parabola y? = 6x is

a) 4(dm—+/3)

3

0 4{811‘;\/5)

b) 4(@;-\/5)

5.  The area bounded by y =| sinx |, the x — axis and the line |z| = 7 is

a) none of these

) 6 sq. units

b) 4 sq. units

d) 2 sq. units

(1]

(1]

(1]

[1]

6.  Let A and B be two events such that P(A) = 0.6, P(B) = 0.2, and P(A | B) = 0.5. Then P (A'|B’) equals [1]




7.

8.

10.

L1,

12,

13.

) 10 b)
02 d) 5
LetP(A) = &, P(B) = Zand P(ANB) = - Then P (%) is equal to
a) = b) =
02 d <

Feasible region (shaded) for a LPP is shown in the Figure. Minimum of Z = 4x + 3y occurs at the point
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a) (4, 3) b) (9, 0)
) (0, 8) d) (2, 5)

The magnitude of the vector 6i + 2_:,5 + 3k is
a)7 b) 5
c) 12 d)1
Find a particular solution of % = ytanz;y=1whenx=0
a) y =tanx b) y =secx
c)y=sinx

d) y = cos x

Solution of the differential equation % + % =sin x is:

a)x(y+cosx)=cosx+c b) X (y + cos x) =sinx + ¢
c)x(y-cosx)=sinx+c d) xy cos x =sin x +c
If f(x) is differentiable and fotz ef(d)dr = %t5 then f (%) equals
a) 2 b) —3
5

The general solution of the differential equation log (%) +x=0is

a)y=-e"‘+C b)y=e'x+C

Jy=-eX+C dy=ex+C

(1]

(1]

(1]

[1]

(1]

(1]

(1]




14,

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,

If y = tan 'x and z = cot 'z then %is equal to
a)l b) g
-1 d) None of these
Let A be a non-singular square matrix of order 3 x 3. Then |adj A| is equal to
a)[Al b) 3| A |
DIVNE d) |A 2
The order and degree of the differential equation (%)2 - 3% + 2(%)4 = y4 are:
a)l,4 b) 3,4
)24 d) 3,2
The greatest and least values of (sin"1x)? + (cos 1x)? are respectively
a)%and%2 b)%ant:l%1r
¢) Z- and 0 d) - and ==
If the lines E_—_al = % = z;3 and % = # = z__—ss are perpendicular to each other then k = ?
a) =* b) 2
0 = d) =

Assertion (A): The constraints - x; +x3 < 1, -xq + 3% > 9 and x4, x > 0 defines an unbounded feasible

space.
Reason (R): The maximum value of Z = 4x + 2y subject to the constraints 2x + 3y < 18, x +y > 10 and x, y >
0is 5.

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.
Assertion (A): If f(x) = :ziziﬁ}) , then f'(x) = a cos(ax + b) sec(cx + d) + ¢ sin(ax + b) tan(cx + d) sec(cx + d)
Reason (R): If f(x) = £, then f(x) = &;‘”i
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
Solve the differential equation: cosec x log y% +x2y2=0
Find the value of the constant k so that the given function is continuous at the indicated point:
z2 —25
flz) = T—5 EFD ix=5
kiw=1>5
Find the shortest distance between the lines “’_:3 2= 3"3;6 = Z and ‘”_—:2 = % = 2;17
OR

If a line has direction ratios — 18,12, —4 then what are its direction cosines?

Let E; and E; be two events such that P(E;) = 0.3, P(E; U E) = 0.4 and P(E5) = x. Find the value of x such that

[1]

(1]

(1]

(1]

(1]

(1]

(1]

(2]
[2]

[2]

[2]




25.

26.

27,

28.

29.

30.
31.

32.
33.

34.

35.

E; and E; are independent.

Using the principal values, write the value of cos™! (%) + 2sin! (%) 2]
Section C

Solve the following LFP graphically: [3]

Maximize Z = 20x + 10y

Subject to the following constraints

x+2y <28

x+y<24

x> 2

X, y=>0

Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x, and the circle x2 + y% = 32 3]

OR
Find the area of the region bounded by y = / and y = x.
log
: 3
Evaluate: [ e dz (3]
OR
Evaluate: [l”rﬂ2 1+s?xilnz2 gos..":

Find the foot of the perpendicular from the point (0, 2, 3) on the line % = % = z;‘t . Also, find the length  [3]

of the perpendicular.

OR
Find the coordinates of the foot of perpendicular and the length of the perpendicular drawn from the point P(5, 4, 2)
to the line 7 = (—4 + 3J + fc) +A(28+ 35— FAc) . Also, find the image of P in this line.

Evaluate the area bounded by the ellipse 34—2 + % = 1 above the x-axis. (31
Ify=%,pmvethat%+y2+l=0. 3]
Section D
If a,E, ¢ are unit vector such that @ + b + ¢ = 0 find the value of 3.b + b.¢ + ¢.a [5]
Solve by matrix method [5]
x-y+z=4
2x+y—-3z2=0
X+y+z=2
OR
1 2 1
IfA=| -1 1 1], thenfind A"land
1 -3 1
hence solve the system of equations
X+ 2y+z=4
-x+y+z=0
and x- 3y +z =4.
Show that the function f : R — R defined by f(z) = ﬁ, WV € R, is neither one-one nor onto. [5]
OR

Let A=R- {3} and B =R - {1}. Consider the function f : A — B defined by f(a:) = ( z:g ) Is f one-one and onto?

Justify your answer.

Evaluate: [ ——————dz [5]

13+3cos e+4dsinz




Section E

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

Naina is creative she wants to prepare a sweet box for Diwali at home. She took a square piece of cardboard of

side 18 cm which is to be made into an open box, by cutting a square from each corner and folding up the flaps

to form the box. She wants to cover the top of the box with some decorative paper. Naina is interested in

maximizing the volume of the box.

(i) Find the volume of the open box formed by folding up the cutting each corner with x cm.
(ii)  Naina is interested in maximizing the volume of the box. So, what should be the side of the square to be
cut off so that the volume of the box is maximum?
(iii)  Verify that volume of the box is maximum at x = 3 cm by second derivative test?
OR
Find the maximum volume of the box.
37 Read the text carefully and answer the questions: [4]

The nut and bolt manufacturing business has gained popularity due to the rapid Industrialization and

introduction of the Capital-Intensive Techniques in the Industries that are used as the Industrial fasteners to

connect various machines and structures. Mr. Suresh is in Manufacturing business of Nuts and bolts. He

produces three types of bolts, x, y, and z which he sells in two markets. Annual sales (in %) indicated below:

Markets Products
X y z
I 10000 2000 18000
11 6000 20000 8000

(i)

(ii)

(iii)

If unit sales prices of x, y and z are 32.50, X1.50 and X1.00 respectively, then find the total revenue
collected from Market-I &II.
If the unit costs of the above three commodities are 32.00, ¥1.00 and 50 paise respectively, then find the
cost price in Market [ and Market I1.
If the unit costs of the above three commodities are 32.00, X1.00 and 50 paise respectively, then find gross
profit from both the markets.

OR

If matrix A = [a;;],, , where aj; = 1, if i # j and a;; = 0, if i = j then find AZ,

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




Akshat and his friend Aditya were playing the snake and ladder game. They had their own dice to play the game.
Akshat was having red dice whereas Aditya had black dice. In the beginning, they were using their own dice to

play the game. But then they decided to make it faster and started playing with two dice together.

100| aa | as qvh a5 am a3 a2 a1

81| B2/735 "w=="A5 | 86 B7 B8 ﬁ a0
= Saere 2181
80 | 2177 |76 | 7874 12 71

&1

“'bHan.\_ &9 70
55 | 447 53 62 | 51

S}

Aditya rolled down both black and red die together.
First die is black and second is red.
(i) Find the conditional probability of obtaining a sum greater than 9, given that the black die resulted in a 5.
(i)  Find the conditional probability of obtaining the sum 8, given that the red die resulted in a number less
than 4.




Solution
CBSE SAMPLE PAPER - 04
Class 12 - Mathematics

Section A

(c)cos! (%)

Explanation: Direction ratios are given implies that we can write the parallel vector towards that line, lets consider first

parallel vector to be a = 3i+ 23‘ — 6k and second parallel vector be ﬁ =i+ 2j + 2k
ab

Jaf o

For that, we need to find the magnitude of these vectors

|a| = /3% + 2% + (—6)?

For the angle, we can use the formula cosa =

=7
_}
|b|=w1—f—22—|—22
=3
3i+25—6k)-(i+2j+2k
L coseg — (BiH2-0k)-((425+2k)
= cosa = 3+31_12
=B
= cosa = 3
0
a = cos ( 21)

The negative sign does not affect anything in cosine as cosine is positive in the fourth quadrant.
_ il B
@ = cos (21 )

(@) e*tanlx +C

Explanation: | = f e* {f(x) + f(x)} dx, where f(x) = tan"! x
=eXf(x)+C=e*tan" x +C

(b)a=00rb=0

Explanation: Given that, a - by

i.e. @ and b are perpendicular to each other and a x b=0

i.e. @ and b are parallel to each other. So, both conditions are possible iff a = 0 and b=0

4(8r— /3
© ( - v3)
Explanation: Required area :
4
4 4 2 .
4f¢ﬁt;%x3ﬁvmmrhﬁ¢ﬂﬁ—ﬁﬁm=4ii;iﬁﬂ%mf%]—2Jﬁ§%}—4 Bl
0 0 J L g e
e

(sm— v

(b) 4 sq. units
Explanation: Required area :

=2 [sinzdz = 2[— cosz]y = 2[1 + 1] = 4sq. units
0

©3

Explanation: P (ANB) =P (A | B) P (B)
=05x02=0.1

P(A|B)= PANB) _ P(AuB)] _ 1-P(AUB)

P(B') 1-P(B) 1-P(B)
_ 1-P(A)-P(B)+P(AnB) 3
- 1-0.2 T




10.

11:

12.

13:

5
©3
Explanation: Here, P(A4) = 1_2’ P(B)= % and P(ANB) = %
P(A'NB) _ P(B)-P(ANB)

VP (&|B)= 55— =55
] 4 i
_ 13 13 _ 13 _ 5
TTL T X
13 13
(d)(2,5)
Explanation: Z=4x+3y
1.(0,8)=24

2.(2,5)=8+15=23
3.(4,3)=16+9=25
4.(9,0)=36+0=36
The correct answer is (2, 5) as it gives the minimum value.
@7
Explanation: 7
(b) y =secx
Explanation: %y = tanzdx
%y = [tanzdx
log|y| = log|secz| + logc
logly| = log|csecz|
y = csec
here y=1 and x=0 gives 1 = csec0
hencec=1
LY = secx
(b)x (y+cosx)=sinx +c
Explanation: We have, % + %y =sin x
Which is linear differential equation.
Here, P = % and Q = sin x
s LE=el Tl elosr — g
.". The general solution is
y-z= [z sinzdz + C
=-xcosx- [ —coszdz
=-X €OS X +sin X
= x(y+cosx)=sinx+C
(@ 3
Explanation: Here, fuﬁ xf(x) dx = % 5t

Using Newton Leibnitz's formula, differentiating both sides, we get
2 {£(2)} {g(ﬁ)} —0- £(0) {g(o)} = ot
= 2f(?) 2t=2t" = f(?) =t
I (fg) = —% [putting t = %]
= f (%) -

(Qy=-€"+C

e |ba

Explanation: Given differential equation is

d, d,
log(ﬁ) +x=0= log(ﬁ) =-X
dy _ —
= —=e*= [dy=[e®-dzx
On integrating both sides, we get y
y=-e¥+C
which is the required general solution.




14.

15.

16.

17.

18.

19.

(-1
L itan—1; 1
Explanalion: ﬁ = gz (tan=2) - 1+x2 e |
ae i(i;:ot 1z) ik
dr L
(d|Af

Explanation: For a square matrix of order nxn,
We know that A. adjA = |A|I

Here, n=3
. |A.adjA| = |A]"
|adjA| = | A"
So, |AdjA| = |A " = |4
(d)3,2

A Nt g
Explanation: We have, (dx") - 3a'¢_? + 2 (;) =y

.". Order = 3 and degree = 2

(@) 2= and 4~
Explanalion: ‘We have

(sin'lx)2 + (CDS_IX)2 = (sin'lx + l:t:rs"lx)2 ~ 2 sinx cos ™1 x

—”T-Zsm x(;—sm 1:1:)

(=}

= - - msin x + 2(sin! x)?

=2 (Sin_la:)2 - —sm

[ g+
=2[(sm lg,-—- ]

2
Thus, the least value is 2 (“—6) i.e. — and the Greatest value is 2 [(—F — E) + ”—2] ie. E.
s 2 4 16 4
~10
@ ==
Explanation: If the lines are perpendicular to each other then the angle between these lines will be
5 then the cosine will be 0

@=—3i + 2kj + 2k
= |a| = /3% + (2k)? + 22

| =4/(3k)2 +1+5°
= +/9k% + 26
3ki 4§ —5k)-(~3i-+2kj+2k
cos(%):( 1";J 5k)-(—3i+2kj+2k)
V1343 \/9k2+26
 Ok42k—10

\;‘13+4k3 \/9k?+26

=k=—

T
(c) A is true but R is false.
Explanation: Assertion: It is clear from the figure that feasible space (shaded portion) is unbounded.

Reason: From the figure, it is clear that there is no common area. So, we cannot find maximum value of Z.




v
Y)

Hence, reason is not true.

20. (a) Both A and R are true and R is the correct explanation of A.
sin{ax-+b)

cos(cx+d)

On differentiating both sides w.r.L. x, we get

dy  d [ sin(az+b)

dz  de ( cos(c:s+d})

cos(ez+d) <= {sin(az +b) } - sin(az+b) - cos(cz +d)
= & e [by quotient rule]
[cos{cz+d)]?
cos(cr+d)cos(ax+b)(a+0)+sinf{az+b) sin(ex+d)(c+0)

- cos2(cx+d)

Explanation: Lety =

[by chain rule,

d s = d

- sin(ax + b) = cos(ax + b) - (ax+ b)

=cos(ax+b) x (ax 1+0)

d;'i cos (cx + d) = -sin(cx + d) % (cx +d)

=-sin (cx +d) x (c x 1+0)]

acos(cz+d)cos(az+b)+esin{az+b)sin(cz+d)

cos? (cx+d)

a cos(cz+d) cos{az+b) csin{az+b) sin{cz+d)
cos?(cx+d) cos?(ex+d)

_ acos(ax+b) csin(az+b) sin(er+d)

" coslex +d) cos(cx+d) cos(cz+d)
=acos (ax + b) sec (cx + d) + ¢ sin (ax + b) tan (cx + d) sec (cx + d)

Section B
21. We have, cosec x log y% +x2y2=0

di
=> cosec x log yEy =upday®

= Hlogydy = —mmdo

:>yL210gydy=-xzsinxdx

:>j‘y1_2 log y dy = — [ x?sin x dx

#_W%_i_fi % %:— [—z?cosz + [2zcoszdz| + C
:>_1°ﬁ_l:_[_mzcosm+2xsinm—2fsinmdm]—l—C’

Y ¥

141 .
= — (%) =-[-x2 cos x + 2x sin x + 2 cos x dx] + C

1-+1 2
—(%) -xzcosx+2(xsmx+cosx)=c

Hence It is the required solution.

z2 — 25
22.Given: f(z)=14 2 —5 D
kx=5
z? — 25
, 5
> fl2)={ =5 "7
Er=>H
z? — 25
= fl)={ 5“7

kx=5




If f(x) is continuous at x = 5, then
lim /() = £(5)
= ll_r%(a: +5)=k

= 5+5=k
Hence, k = 10
_’-'l i O )| T-T3 Y-y En :
23. Comparing the given equations with =S =g and —/— = o i WE obtain

(X] =<3, YI_G’ Z1_0')’ (XZ_'Z’.Y:Z_Os 22:7)‘

(ag, = -4, b] =3,c1=2) and (ap = -4, b2 =1,=1)

Now, we have D = (aghs - ayb;)? + (bycy - bacy)? + (cyay - a;)?
= (-4+12)%+ (3-2)%+ (-8 +4)°

=(64+1+16)=81
Ty =Ty Ya—Y1 23— 2

L8D = \L/I.T . ai bl Cc1
a by c2
—2+3 0-6 7-0 1 —6 7
:ﬁ- —4 3 2 [=5-|-4 3 2
—4 1 1 —4 11
=2-{1-3-2)+6-(-4+8)+7-(-4+12)}
= 89 =9 units
Therefore, the shortest distance between the given lines is 9 units.
OR
‘We know that if a,b,c are direction ratios of a line, then direction cosines of the line are:
a b c .
Here direction ratios of the line are —18,12, —4
Putting the values in eq. (i),
~18 12
TSRz (e \/( 187 +(12)% 2 J(-18P (1224 (—a)
-8

\/324+144+16 \/324+144+16 \/324+144+16
L
J4S VALY ‘/43

—18 12 —4
ATy 23 ‘ﬁz'z’ 222
A TRETENTY o 6 s
Hence, direction cosines of required line are TR AT ;—1

24. Let Eq and E; be two independent events. Then, P(E; M Ep) = P(E;) x P(E3) =0.3 X x=0.3x
" P(E{ U Ep) =P(Ey) + P(Ep) - P(E N Ep)
= 04+03+x-0.3x
= 0.7x=0.1
_01 _ 1

=>X—ﬁ

7
25. We have, cos 1(%) = cos™] (cos%)

=2 [+ Zeo,n)]

Section C
26. Subject to the constraints are
X+2y <28




27.

x+y<24

Xx>2

and the non-negative restrictions x, y > 0

Converting the given inequations into equations, we get

X+2y=28,3x+y=24,x=2,x=0andy=0

These lines are drawn on the graph and the shaded region ABCD represents the feasible region of the given LPP.

\

20

It can be observed that the feasible region is bounded. The coordinates of the corner points of the feasible region are A(2, 13),
B(2, 0), C(4, 12) and D(8, 0)

The values of the objective function, Z at these corner points are given in the following table:

Corner Point Value of the Objective Function Z = 20x + 10y

A(2,13): Z=20x 2410 x 13=170

B(2,0): Z=20x2+10x0=40

C(8,0): Z=20x 8410 x 0 =160

D(4,12): Z=20 x4+ 10 x 12 =200

From the table, Z is maximum at x = 4 and y = 12 and the maximum value of objective function Z is 200.

The given equations are

y=x..(1)

and x2 +y?=32...(2)

Solving (1) and (2), we find that the line and the circle meet at B(4, 4) in the first quadrant.

Draw perpendicular BM to the x-axis.

3

»

B/ "
X449

X'€ —

AN
(42,0)

v

YI’
Thus, the required area = area of the region OBMO + area of the region BMAB.

Now, the area of the region OBMO
4 4
= [, ydz = [ zdx
1 4
=gt =8 i3]
Again, the area of the region BMAB




= [ ydz = [V /32— oPda

|1 2 1 —=_

—[za: 32 — 2+ X 32 x sin ! ,/'}

:(%4\/§><0+5><32x3m‘11 (%

=8r— (8+4n) =47 —8 ..(4)

Adding (3) and (4), we get, the required area = 47r. Which is the required solution.
OR

v/ 2—16+—X32><Sln Lﬂ)

Given equation of curves are y = /& and y = X
o= =t =

=gl —z=0=z(x—-1)=0

=zr=101

v

?

' P4

i .

{0 UV 1
J ! X

_/}EI (1.0)
rd \
20 %

. The required area of the shaded region, A= [ (/z)dz — [, zdz
-5
. Let the given mtegra] be,
_ log.t
f (a +1)2

Now solving by parts.

Let the first function be (log x) and second function be ( il)z
&

First we find the integral of the second function, i.e., |

z+1)2
Putt=(x + 1). Then dt = dx
Therefore,

5 sdz = [ dt

(14 1)

T 1tz
Hence, using integration by parts, we get

[ dos dm—(logx)f( mdgz—j‘ [(%)I;m}dx

(@+1)? (@+1)?

= (og) (—75) — f (4) (—5%5) ax

log =
T Tta +f(;22+a:)d$

lo
_% + +d&:
T 2+x+?
log @
= +f ! dx
1+ (»+l)2_ l)z
) 3
1 1,‘+l i
ogT 1 22
1+z * 2x 1 g et+isd &
1 - I
og T T
oy + log|35 |+
logx _ logz z
Hence, [ {.v,+1)2d$_ —a=2 log .7:-&-1‘ +c
OR
Let the given integral be,

fﬂ'fz sin? @ —sitz g )

1+sinz cos

1':]‘7”‘2 i, dz [ Using : [ f(z)dz = [ f(a— z)]

0 14—5111(3—1) cos(%—:n)




29.

= I=[7P s _ar )

1+cosx sm:r
Adding (i) and (ii), we get

fﬂ'g"z sin® o+ cos” i w2 1
1+sine cos —Jo 1+sin cos @

/ 5 i ;
- 9] = f oin ;e" £__dgx [Dividing numerator and denominator by cos? x]
sec” r+tanmx

Let tan = t. Then, d(tan z) = dt = sec? zdz = dt
Alsox—ﬂzk»t—tanﬂzﬂandm:%:)»t:tanlzoo

2
A= fﬂ 1+t2+t

dt a1 tr1/2
= 21:[0 lta.n 1(@)]
(1]

1
(t+1/2) +{\;’3/2} VA2
2 11
T[tan 0o —tan 1(—)} =

= a0, = B =%5-1-&

Let L be the foot of the perpendicular drawn from the point P (0, 2, 3) to the given line. The coordinates of a general point on the
z+3 y—1 z+4

line i are given by
z+3 _ y-1 244
5 7 2 T 3 =A

o, x=6A—3,y=2\+1,2=31—-4

Let the coordinates of L be (5A — 3,2A + 1,3\ — 4).
Therefore, direction ratios of PL are proportional to
5A—-3=0,22+1=0,3A—-4=0
ie.bA—3,2A+1,3A -4

e

(1373 y-1 grd g in s 008y | |

Direction ratios of the given line are proportional to 5,2,3.
But, PL is perpendicular to the given line.
56A-3)+2(22 -1)+3BA-T)=0=A=1
Putting A = 1 in (5A — 3,2X + 1,3X — 4) the coordinates of L are (2, 3, -1).
" PL=+/(2—0)2+ (3 —2)2 + (—1 — 3)2= /21 units
Hence, the length of the perpendicular from P on the given line is PL = /21 units.
OR

According to question , the vector equation of the given line is
F=(—t+3j+k)+A2i+35—k)
Clearly, it passes through the point (-1, 3, 1) and it has direction ratios 2, 3, -1.

So, its Cartesian equations are

$+1_y—3_z1
g g =r (say)

The general pomt on this line is (2r -1, 3r + 3, - r +1)

Suppose N be the foot of the perpendicular drawn from the point P(5, 4, 2) on the given line.

Then, this point is N(2r -1, 3r + 3, - r +1) for some fixed value of r. D.r.'s of PN are(2r- 6, 3r-1, - r -1).
Direction ratios of the given line are 2, 3, -1.

Since PN is perpendicular to the given line (i), we have
2(2r-6)+3(3r-1)-1+(r-1)=0=>14r=14=r=1

So, the point N is given by N(, 6, 0).

Hence, the foot of the perpendicular from the given point P(5,4,2) on the given line is N( 1, 6,0).
Suppose Q (a, §,7) be the image of P(5,4, 2) in the given line.

Then, N( 1, 6, 0) is the midpoint of PQ
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30. The given equation, ’:Tf + % = 1 is a right handed ellipse with its vertex at the origin and the point of intersection (£2, 0) and

2
(0,£3). Also, % + y? = 1 contains only even power of x and y.

so, it is symmetrical about the x-axis, y-axis respectively.
2 2

Therefore Required area of shaded region= 2 area of OBC = 2 f ydz = 2 f %\f 4— g2
0 0

'5.

(-2.0)4 !jﬁ'l. 0)

D(0, -3)

{0, 3)

2

= 3;2\/(2)2 — (z)2dx = 3[;&/4 — 2%+ §sin—1(-";)]u
0
—3[{2va=+ dsin ()} - {4vA0 1 261 0)}]

=3[2sin’! (1)]=3.2- % sq. units = 37rsq. units
; (cos z—sinz)
31.Giveny = ————

(cos &+sinx)

Dividing numerator and denominator by cos x
T &in r
cos @

y = sin @
(1+ Cos )

_ 1-tana

I+tanx

y=tan(%—m

Differentiating above equation w.r.t.x,

w5 (&
=sec2(m—|—§) (0-1)
= - sec? (a‘:-i—f)

dy 2 T
.5, —sec (;E-FI)
Now,

% +y? + 1= -sec? (:c—i— %) + (tanz(x—i—%) - 1)
= -sec? (:1: - %) + (3802 (:1: + %))
=0
L yy2e1=0.
Section D
32.]a| =1,

b =1,[¢|=1




33,

a+b+c=0 (Given)
a(&+5+“)=0
G.4+a.b+a.c=0
ﬁf+a3+a5:0
1+d.b+d.c=0
a.b+a.c=—1..0)
Similarly,
b.a+b.é=—1 (i)
again

E.a+2.b=—1 ..
adding (i), (ii) and (iii)
2@E+az+za)=-3fﬁj=

d.b+bi+ci=—3
1 —1 1]
A= |2 -3
1 1 1
1 =1 1
Al=[2 1 -3
O O |
=10#0
4 2 2
Also,adjA=|-5 0 5
1 3 3
A—lzl—jﬂ(adJA)
4 2 2
==|-5 0 5
1 -2 3

System of equation can be written is
X=A"'B

4 2 2114
= K
=55 0 5|10

1 -2 3] L2
T 2
yl=1-1

]

x=2.y=-l.z=1

1 2 1
Given, A= | -1 1 1
1 -3 1

Now, [A|=1(1+3)-2(-1-1)+1(3-1)
=4+4+2=10

= |A|#0, hence A™! exists.

Now, cofactors of elements of |A| are,

oL

oy
a

Ay = (-1)? _; i =(1+3)=4

A = (-1)° _11 i‘:—(—l-—l)=2
Az = (1) 11 jﬁ‘:(3_1):2
Ay = (—1)° _23 1‘:(2+3)=5

}

OR




Aﬂ:(—l)‘*i 1‘:(1—1):0
Agg = (—1)° i _2 =-1(-3-2)=5
A= [2 J|=e-p=1
Az = (-1)° _11 i ~(1+1)=-2
Az = (-1)° _11 ? (1+2)=3

Az Az Asg
4 2 21" 4 -5 1
=|-5 0 5| =2 0 -2
1 -2 3 2 5 3
and A~ ! = madj(A)
4 -5 1
sAl==212 0 -2
2 5 3
Given system of equations can be written in matrix from as
1 2 1 T 4
-1 1 1 ¥yl =10
1 -3 1 z 4
ie. AX=8B
where,
1 4 T
A=1-1 1 1| B=|0]| and [y
1 -3 1 4 z

Clearly, X = AIB—% 2 0 -2
)

2] (=
|

(o] b

= O

A

z 16+0+4 20 2
= |yl=2|8+0+(-8)[=%|0|=|0

z 8+0+12 20
Therefore,on comparing corresponding elements, we getx =2,y =0and z =0

%]

34. For xy, Xy € R, consider
f(xy) = f(x2)

I L2

2 T2
zl+1 1.‘2+1

= 123 + T = T2xt + T2

= X1Xp(X2 - X1) = X2 - Xq

= X1 =Xp0rxixp=1

We note that there are point, x; and x, with x; # X, and f(x;) = f(xy) for instance, if we take x; = 2 and &3 = % , then we have

f(ml)% and f(z2) = % but 2 # % Hence f is not one-one. Also, f is not onto for if so then for 1 € R 3 € R such that f(x) = 1
2

* e 1. But there is no such x in the domain R, since the equation x~ - x + 1 = 0 does not give any real value of x.

OR

A=R-{3}andB=R- {1}andf() =
Let Xy, X3 € A, then f(z;) = == 2 d f(zs) = 222

Now, for f(x1) = f(x7)

-2 w2
= -3~ x93

= (X1 -2)(xp - 3) = (X2 - 2)(x1 - 3)

= X1X2-3X1 -2Xp +6 = X1Xp - 2X| -3Xp + 6




= -3}(1 - 2X2 = -2)(1 - 3X2

=> Xy = Xp.". f is one-one function.
=2

r—3

= y(x-3)=x-2

= Xy-3y=x-2

= xX(y-1)=3y-2

Now, y =

3y—2
= p=——
y—1
dy 2_2
. f dy—2Yy  y-1 o By-2-2y42
: y-1 /) 32 _3 T 3y-2-3y+3
y—1
=)=y

Therefore, f is an onto function.
35. Let the given integral be

= 1
I f 1343 cosz+4sina i
1—tan’

Putting cos x = and sin x =

v |E e |

1+tan?

5 g 1

’ I B f 1-tan2 é ( 5 )
1343 l+ta“2§ ) +4x2 1+m2(§)

(1+tan2 %)

Ztan )
B
2

2
1+ tan? (

)

= dz

13(1+tanﬂ :)T3 3tan? £48 ta.u( %)

sec? =

- f I 32 €T dm
13 tan? ——3 tan? -+1ﬁ+8 tan(;)
22
seC
3
= dz

lﬂtan?( )+8tan( )+lﬁ
Let tan (5) = t then we have
2(£)dx=dt
) dx = 2dt

l"3 ’_,__\h:

=> sec (
o 2dt
- f 10f2+8t+16

- f En:z-l 4f+8

— f dt

5 2
t }H—
1 +5 ﬁd
t
Ef 4 242 7232 3
2-- — — - -
t"5“(5) (5)+5

1 di
A

_1 dt
_5f 5 2 4440
(+§) 25
5 TR
(t+3) +(3)
2
t+=
— L Bpan- 1| —8
= £ X Ztan 5 +C
5
_1f 5t+2
:%ta 1(5T+ +C
5 tan =42
:%tan_l( = )—f—C

Section E
36. Read the text carefully and answer the questions:
Naina is creative she wants to prepare a sweet box for Diwali at home. She took a square piece of cardboard of side 18 cm which
is to be made into an open box, by cutting a square from each corner and folding up the flaps to form the box. She wants to cover




the top of the box with some decorative paper. Naina is interested in maximizing the volume of the box.

(i) Let the side of square to be cut off be 'x' cm. then, the length and the breadth of the box will be (18 - 2x) cm each and the
height of the box is 'x' cm.
The volume V(x) of the box is given by V(x) = x(18 - x)?2

(i) v(x) = x(18 - 2x)?

dv(z
d(:) = (18 - 2x)% - 4x(18 - 2x)
; - dV(z)
For maxima or minima = = = 0

= (18-2x)[18-2x-4x] =0

= Xx=90rx=3

= X = not possible

= X=3cm

The side of the square to be cut off so that the volume of the box is maximum is x = 3 cm

@) = (18 - 2)(18 - 6x)
d*V(z)
—— = (18- 6x)(-2) + (18 - 2x)(-6)
d*V(z)
F=-12[3-x+9-x] = -24(6 - X)
d*V(x)

e ] =-72<0
% =3

= volume is maximum at x = 3
OR

V(x) = x(18 - 2x)?

When x = 3

V(3)=3(18 - 2 x 3)?

= Volume =3 x 12 x 12 =432 cm®

37. Read the text carefully and answer the questions:

The nut and bolt manufacturing business has gained popularity due to the rapid Industrialization and introduction of the Capital-
Intensive Techniques in the Industries that are used as the Industrial fasteners to connect various machines and structures. Mr.
Suresh is in Manufacturing business of Nuts and bolts. He produces three types of bolts, x, y, and z which he sells in two markets.

Annual sales (in %) indicated below:

Markets Products
X y z
| 10000 2000 18000
11 6000 20000 8000

(i) Let A be the 2 x 3 matrix representing the annual sales of products in two markets.
x Y z

B [10000 2000 18000| Market I

~ L 6000 20000 8000 | Market IT

Now, revenue = sale price x number of items sold




2.5
10000 2000 18000 15
6000 20000 8000 "

A= [25000 -+ 3000 + 18000] _ [46000]

15000 + 30000 + 8000 53000
Therefore, the revenue collected from Market I = 46000 and the revenue collected from Market II = 53000.

ap= |

(ii) Let C be the column matrix representing cost price of each unit of products x, y, z.

2
c= |1
0.5
Ac— [10000 2000 18000
[ 6000 20000 8000 |
_ ac- [ 20000+ 2000 +90007| _ 31000
12000 + 20000 + 4000] — | 36000

Cost price in Market I is 31000 and in Market is 36000.
(iii)Now, Profit matrix = Revenue matrix - Cost matrix

= AB - AC

46000 |  [31000| _ | 15000

53000 36000 | 17000
Therefore, the gross profit from both the markets = 15000 + 317000 = 32000

OR
0 1

A =

o
A2=01 0 1| _(0+1 0+0]_ [0 1

1 0f[1 O 04+0 0+1 10

= AZ=]

38. Read the text carefully and answer the questions:
Akshat and his friend Aditya were playing the snake and ladder game. They had their own dice to play the game. Akshat was
having red dice whereas Aditya had black dice. In the beginning, they were using their own dice to play the game. But then they
decided to make it faster and started playing with two dice together.

100 @9 | a8 | a7 a5 | 9@ 93 a2 a1

Blzsxqféf'm 5,,37{';3 i

80 79 \‘;Is)'n 76 ﬁ:ié:,/:.

s1fgblesDh |6 |66 55560 70
57 |56 |55 94’ 53 52 51

4 & “5 7 gd a9 s0
‘ / T

35 35

w0 3] ®

21| %27 2 ﬁs -"26& 30
'20;1-! 13’ 16 |15 14 13 42311
1|2|3|4|s|6|7 8 4

Aditya rolled down both black and red die together.
First die is black and second is red.

(i) Let A represents obtaining a sum greater than 9 and B represents black die resulted in a 5.
n(S) =36
n(A) = {(4, 6), (5, 5), (5, 6), (6, 4), (6, 5), (6, 6)} =6
n(B) ={(5, 1), (5, 2), (5, 3), (5, 4), (5,5)} =6
n(ANB)={(575),(5,6)}=2

n{ANE) 2
PANB) _ a8 _ w1
T
n(S) af

(ii) Let A represents obtaining a sum 8 and B represents red die resulted in number less than 4.
n(s) =36
n(A) = {(2, 6), (3,5), (4,4), (5,3),(6,2) =5
n(B) = {(1, 1), (1, 2), (1, 3), (2, 1), (2,2),(2,3), (3, 1), (3, 2), (3, 3), (4, 1), (4, 2), (4, 3), (5, 1), (5, 2), (5, 3), (6, 1), (6, 2),
(6,3)} =18




n(ANB)={(5,3),(6,2)}=2
n{ANE) 2
_PANB) a8 _ W1
PAB="RE ~Tum T m o

n(S)
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