CBSE Class 12 - Mathematics
Sample Paper 05 (2020-21)

Maximum Marks: 80
Time Allowed: 3 hours

General Instructions:

L. This question paper contains two parts A and B. Each part is compulsory. Part A carries

24 marks and Part B carries 56 marks

ii. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions

ili.

Both Part A and Part B have choices.

Part - A:

ii.

ili.

It consists of two sections- I and II.
Section [ comprises of 16 very short answer type questions.
Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An

examinee is to attempt any 4 out of 5 MC(Qs.

Part - B:

ii.
iii.

iv.

It consists of three sections- 11, [V and V.

Section III comprises of 10 questions of 2 marks each.

Section IV comprises of 7 questions of 3 marks each.

Section V comprises of 3 questions of 5 marks each.

Internal choice is provided in 3 questions of Section —III, 2 questions of SectionIV and 3
questions of Section-V. You have to attempt only one of the alternatives in all such

questions.

Part - A Section -1

Show that an onto function f: {1, 2, 3} — {1, 2, 3} is always one-one.

OR



Let the function f : R — R be defined by f(x) = 4x - 1, ¥V x € R. Then, show that f is one-one.

Let f: R — R be defined by
2x+3, whenz < -2

flz)=< 22—=2, when —2<z<3
3xr—1, whenz >3
Find f(4)

OR

A Relation R : A— A is said to be Symmetric if Y a, bEA

3. Show that the function given by f( x) = 3x + 17 is strictly increasing on R.

Give an example of matrices A and B such that A= 0, B # 0, AB= 0 and BA # 0.

5. Constructa 2 X 3 matrix A = [a;;] whose elements a;; are given hy:

10.

ajj = 1+]
OR
Construct a 23 matrix A = [a;;] whose elements are given by a;; = E :
5 3 8
IfA=|2 (0 1|,then write the minor of the element assg.
1 2 3
dz
Evaluate: | ——
‘r v 2—Az+xd

OR

Evaluate: f sin 3x cos x dx
Find the area above x-axis ,bounded by the line x = 4 and the curve y = f(x) ,where f(x)
=z2 0<z<landf®=yzT,z>1

; : ; ; dy\? 1 _
Write the degree of the differential equation (E) = i 2.
OR
; ; ; : . dy g1
Find the general solution for differential equation: — = e

Find a vector of magnitude 9, which is perpendicular to both the vectors 47 — 37 + 3k
and —27 + _;‘ — 2k.



11.
12

13.

14.

15.
16.

17.

If AQ + OB = BO + Oé. prove that A, B, C are collinear points.
If two vectors & and bare such that |G| = 3, 5| = 2and @ - b= 6. Find |d + b| and
a3
Write the equation of a plane which is at a distance of 5\/§ units from origin and the
normal to which is equally inclined to coordinate axes.
Show that the line 7 = (23 — 2§ + 3k) + A(i — j + 4k) is parallel to the plane
T {5 + 53 2 .i.:] = 5. Also, find the distance between the given line and the given.
IfP(A) = % and P (B) = % find P (A M B) if A and B are independent events.
7 coins are tossed simultaneously. What is the probability that a tail appears an odd
number of times?

Section - II
A telephone company in a town has 500 subscribers on its list and collects fixed charges
of 300 per subscriber per year. The company proposes to increases the annual

subscription and it is believed that for every increase of 1 one subscriber will discontinue

ﬁ Falch pane with

Teksphora | r Ctiunearreels

the service.

subscnber Darade SybEsrioees

= L §
subiRaTiear 4

i If x be the annual subscription then the total revenue of the company after increment
will be:
a. R(x) =-x% + 200x + 150000
b. R(x) = x% - 200x - 140000
c. R(x) =200x% + x + 150000
d. R(x)=-x%+ 100 x + 100000

il. To find maximum profit we put
a Ri(x)=0



b. R(x)=0
c. R(x)=<0
d. R'(x)=0
iii. How much fee the company should increase to have maximum profit?
a. Rs. 150
b. Rs. 100
c. Rs. 200
d. Rs. 250

iv. Find the maximum profit that the company can make if the profit function is given by

P(x) = 41 + 24X - 18x°.
a. 25
b. 44
c. 45
d. 49

v. Find both the maximum and minimum value respectively of 3x%-8x> + 48x + 1 on the

interval [1, 4].

a. -63, 257
b. 258, -63
g 257,+h3
d. -63, -257
18. Three bags contain a number of red and white balls as follow:

Bﬁg 1: 3 red balls,
Bag 2: 2 red balls and 1 white ball

Bag 3: 3 white balls.

The probability that bag i will be chosen and a ball is selected from it is: % wherei=
1.2.3.



19.

20.

L What is the probability that a red ball will be selected?

a. %
b. E
£ E
d 13
il. What is the probability that a white ball is selected?

18
d. E
b ==
.
i
" 18

iii. If a white ball is selected, what is the probability that it came from Bag 27?
2
® Ot
11
b
c. ==
a 1
To1l

iv. If a white ball is selected, what is the probability that it came from Bag 3
b
d. 11
b. 1§1
C. g
5 (=
s o
v. If a white ball is selected, what is the probability that it came from Bag 1

| oty 1

Part - B Section - I11

Find the principal value of cos ™! (tan i—”) :

sin10° — cos 10"
Show that | o 0 1=
sin 80 cos 80
OR
4 y| |4 , : .
Let 1 = 4 [find all the possible values of x and y if x and y are natural
T




21.

22

23.

24.
25.

26.

27
28.

29.

30.

31

numbers.
T

— = ifz#0

Prove that the function f defined by f(z) = { |z| + 222 remains
kifz=0

discontinuous at X = 0, regardless the choice of k.

The length x of a rectangle is decreasing at the rate of 3 cm/ min and the width y is

increasing at the rate of 2Zcm/min. when x = 10cm and y = 6¢cm, find the ratio of change of

(a) the perimeter (b) the area of the rectangle.
1+
Jz dx

Evaluate f

OR

Evaluate: f sin 3x sin 2x dx

Find the area of the region bounded by the curve 3?2 = 2y - X and the Y-axis.
Solve the differential equation z cos ydy = (ze® logz + €%) dx

For any two vectors @ and b, prove that: |a + b* = |a|* + [b]* + 24 - b
z+3 ¥yl =5 z+1 _ ¥-2 25
—5 — 7 — 5 and — = —5— = —— are coplanar.

Three cards are drawn successively, without replacement from a pack of 52 well shuffled

Show that the lines

cards.

What is the probability that first two cards are kings and the third card drawn is an ace?

OR

Prove that if A and B are independent events then, P(4) = P(ANB) + P (A n E)
Section - IV
Let L be the set of all lines in plane and R be the relation in L define if R = {(L;, L, ) : L is

1 to L,}. Show that R is symmetric but neither reflexive nor transitive.

P8
Ifsiny = x sin (a + y), prove that dy _ sinlaty)

dar | sina
, e, T r<0 .
Prove that the function f(x) = is everywhere continuous.
241, =0

OR

S | 1 _ 42 _1 i
Ify=cos*(2x) + 2 cos'4/1 — 4x? , 5 < ¢ < 0, find ==



32

33
34.

36.

37

38.

Find the equation of the tangent line to the curve = 1/5x — 3 — 2 is parallel to the line
4x -2y +3=0.

=32 cog? 2dx

Evaluate f €
Find the area of the segment of the parabolay = 22 — 5z + 15 cut off by the straight

line y = 3x + 3.
OR

Find the area lying above the x-axis and under the parabolay=4x- x2

. d
. Solve the initial value problem: xe¥™® - y sin (%) + ﬁ sin (%) =0, y(4) =0
Section -V
2 -1 1
IfA=|—-1 2 —1|,verifythatA®-6A%+ 9A + 41 =0 and hence find A’}
1 -1 2
OR
0 2y =z

Findx,y,zif A= |z y —z| satisfiesA'=A".

T -y =z

Prove that if a plane has the intercepts a,b,c is at a distance of p units from the origin then

4,1 4,1 1
a2+52+cz >

OR

Show that the lines ¥ = (i + J — k) + A(3% — ) and 7 = (4i — k) + p(2i + 3k)
intersect Also, find the equation of the plane containing them.

Solve the Linear Programming Problem graphically:

Maximize Z = 3x + 2y subjectto x + 2y < 10,3z +y < 15,2,y > 0

OR

Minimise Z = 400x + 200y ,subject to,bx + 2y =2 30,2z 4+y =2 15,z < y,z =2 0,y = 0
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Solution

Part - A Section -1
1. Suppose fis not one-one.
Then there exists two elements, say 1 and 2 in the domain whose image in the co-domain
is the same.
Also, the image of 3 under f can be only one element.
Therefore, the range set can have at the most two elements of the co-domain {1, 2, 3},

showing that f is not onto, a contradiction. Hence, f must be one-one.
OR

For any two elements X;, X» € R such that f(x4) = f(x,), we have

4%,-1=4%5-1

= 4%y = 4%y, 1.e., X =X

Hence f is one-one.
2¢+3, whenzx < -2

2. The given functionis f(z) =< 2 -2, when —2<z <3

3r—1, whenz >3

Sincef(x)=3x-1,whenx =4

S I =(3x4)-1=12-1=11

S I4) =11,

OR

(a, b) €R,
= (b,a)€E R

3. Given: f(z) = 3z + 17
SFP(x)=3(1)+0=3>01i.e, positive forallz € R
Therefore, f(x) is strictly increasing on R.

4. We choose A, and B, such that



. o

3 0]
1 0]f0o 0] [0 0

But, AB = = =0
0 0]13 0 0 0

o 8 1138 8.

A= [; g] and B = {U ﬂl,thenﬁ# 0,B# 0.

3 0JL0 O

ij=i+]
a;1=1+1=2,a45,=1+2=3,243=1+3=4
8.2_1:2+1:3,322=2+2:4,323:2+3:5

therefore,
2 3 4
3 4 5
OR
We have, au_. 1{:]{3 Therefore,
1 1
a1y =0, alz—'§1313—'§1
Hzi—g,ﬂzzzﬂﬂﬂdﬂzgz—%
1 1
P L e e
o L _1
3 5
. 5 3
. Minor of the element as3 = 1 2 =1 =3=T7

. We have

dz . dr
'f V2- 4:5-1-:&'2 "r VI —dz+4-2 f o (z=2)% —(/2)?
=log|(z —2)+4/(z—2)2-2+C
=log|z — 2++/22 — dx + 2+ C .....ANSWER

OR

Letsinx=t

= cosx dx =dt

#fsingxcusxdx=f t3 dt
4

=L t+e

Resubstituting the value of t = sin x we get



. Required area = the area above x-axis ,bounded by the line x = 4 and the curve y = f(x)
where f(x) = 22,0 < 2 < land fx)=y/z,2 > 1

=fﬂ1 x? d:t:—l—f;'i' VT dz

(5),+ (5),

2
=2 = (B=1)
=5 s units
¥
&
y=x 1o
(1.1}
y = xd 2 /'}':4
D..r"‘lffm S Sl » ¥
dy 2
. (E) + =2

Multiply j_:: both sides, we get,
iy 3 a9y
dy 3 dy R

(d—) —2¥ 11=9¢

S0, the degree of the given differential equation is 3.
OR

The given differential equation can be rewritten as,

(y + 2)dy = (x- 1)dx

Integrating on both sides,

f(y+2 dy'—f(a:—l dz

& Fa= St

yZ+4y-x2+2x=c

. Letd = 43 — 3‘+ 3k and b = —2% + 3 — 2k. Then vector perpendicular to both vectors
a&bis;



11.

12.

13.

14.

) i 7k
axb=| 4 -1 3
-2 1 =2
=>»|E£><3|:\/(—1)2+22+22=3

.". Required vector = 9 ﬁxi’ = g (—% +25 +2k) = —3i + 65 + 6k
laxb|

=(2-3)i —(-8+6)j+(4—2k=—i+2j+2k

Given
AO + OB BO -+ OC‘
= AO BO OC OB
=>~OB~OA=OC~OB
—F:  —F
= AB = BC
Hence A, B and C are collinear points.
We know that | + b|* = |@|* 4+ 2(@ - b) + |b* and |a — b* = [a|> — 2(@ - B) + [
= |g+b°=9+12+4and|a-b% =9-12+4
= |d+b*=25and|d —b]* =1
= |a+b=>5and|a—b =1
According to the question, the normal to the plane is equally inclined with coordinates

axes, and the distance of the plane from origin is 5\/.‘; units

*.the direction cosines are Lo o1 and 1

v 3 e

The required equation of plane is

T3t 5yt 55-2=5/3

= e4+y+2=0x%3

= z+y+z2=15

[." If ], m and n are direction cosines of normal to the plane and P is a distance of a plane
from origin, then the equation of plane is given by [z + my + nz = p]

The given line is in the form ¥ = @ + Ab and the given plane is in the form 7 - n. = g,
where

a=(21 —~23+3ic],5= (i—j+4k), 7= (i+5j+k) andq=5

We know that the line 7 = @ + Ab is parallel to the plane 7 - 7 = q only when b+ 12 = 0
Here,b-7 = (i — j+4k)- (i + 5]+ k)

=1 X1D+(1)X5+4xX1=0

—



15.

16.

17.

18.

Therefore, the given line is parallel to the given plane.

Distance between the given line and the given plane
lan—g|  |(26—2)+3k)-(i+55+k)—5|
Inl |i-+57+k]

@) H{(-2)x5+{3x1) 5|

- Ny

_2-10+3-5] 10

T VA 343 ;
1

Therefore,the required distance between the line and the plane is — units.

33

units.

As, A and B are independent events.
- ST
Therefore, P(IAN B) =P(A).P(B)= ¢ X = = =
As 7 coins are tossed simultaneously, therefore the total number of outcomes are 27 =128

The favourable number of outcomes that a tail appears an odd number of times will be,
Cy+7C3+7C5+7C =64

Therefore, required probability
The favourable outcomes
e '%'Ee total number of outcomes

128
1

2
Section - 1T

i (a)-x2+200x + 150000

ii. (@RH=0
iii. (b) Rs.100
iv. (d) 49

v. (c) 257, -63
Let E5 , Eq be the events when bag 2, 3 are selected and ball is chosen from them.
and Let F is the event of getting a White ball.
P(Ey) = 2
P(Eg) = 5
Using Baye’s theorem, we have

L (D)

Let E be the event that a red ball is selected. Then, Probability that red ball will be

selected.

P(E)=P(By)-P(£)+P(E)-(£)+P(Bs)-P(E)



1 3 2 2 3
s s 5 5Te 0
:E+§+U
344 7
=& =@
ii. (b)

Let F be the event that a white ball is selected.

*. P(F) = P(E1) P(E ) + P(B)-P(£) +P(By) - P(£)

_ S |
g0+ gt l=5+s=%

7

Note: P(F)=1-P(E)=1 — 18 = i—; [since, we know that P(E) + P(F) = 1]

iii. (a)

_ P(B,)-P(F/By)
(EZ/F) P(E, }P(Ff E\)+P(E;)-P(F| E;)+P( E;)-P(F | Ey)

2.1
== 8 3 13
Torfirii 343
. 2/18 9
— 20 T 11
T8
iv. (d)
P(E3)-P(F/E3)
Pl{Es/F) =
{ 3’{3) P{E, }-P(F/ By }+P(Ey)-P(F| By)+P{ E3)-P(F/E3)
= Eil
¥ TS REEE
s 386 9
- 3 9 11
wip: ety
v. (d)0
Part - B Section - III
19, cos ! (tan "‘1—“)
= GGS_I(tEL]l(% -+ g})

= cos1(-1)

For any x € [-1, 1], cos X represents an angle in [0, r] whose cosine is x.
cosi(-1) =7

.*. Principle value of cos™ (tan 3“) isT.

20. = sin10° cos 80° + cos 10°sin 80°
= sin(10° + 80°) [ as sin(A + B) = sinA cosB + cosA sinB]
= $in90° =1



21.

22,

23.

OR

4-xy=4-8
Xxy=8
The possible values of x and y are

Xx=8y=lorx=4,y=20ry=8x=1ory=4,x=2

X
——ifx #£0
flz) =1 ||+ 22?
k,ife =0
Atx=0,LHL = lim —% = lim — " _
& zo0- |el+228  p 50 [0-h|+2(0-R)
B ;ﬂﬁl] hton? ;];IE};. h{l-l-zh}
= - 0+h
RHL = hli% |w|+2mz }Z'—m [0+h|+2(0+h)
- rlll't}:ﬁ e — M en oy = 1
And f(0) = k

Since, LHL # RHL for any value of k.

Hence, f(x) is discontinuous at X = 0 regardless the choice of k.

dr dy
Given - = —3cm/min, =2 =

a. Let P be the perimeter
P=2(z+yw)

dp dx dy
E“z(ﬁ"'ﬁ)

=2(-3+2)

=-2 cm/min (i.e perimeter is decreasing)

= 2c¢m/min

h. Now area of rectangle A = Xy

dy  dy d
e

=10(2) +6(-3)
=20-18
= 2cm?/min

Let ] = f Y l+$2d f ‘ 1+$2 1. dr

—f\/lﬂz. lsdm fm

Putl+ L =2 = = 24z = 2tdt




24.

25.

i t*
=:—%=—tdt,_I=—ft2dt=—?+O=—%(l+

LetI= fsin 3x sin 2x dx. Then,
I'= 3 [ 2sin3xsin 2x dx

= 1 [ (cos x - cos 5x) dx
=;—{si11m- Emﬁﬁm}+c

The given curveis g2 = 2y — T .ccovevenn()

ory? —2y=—=x

ory? —2y+1=—-z+1

or(y—1)? = —(z—1),

which is a left handed parabola with vertex at (1,1).

putting x=0 in (1),we get,
y2-2y =0

yly-2)=0

y=0,2

Therefore, curve meets Y-axis in 0(0,0) , B{(0,2)

Required area=2(area OAM)
1
2 zfn (Z-y == 9’2 }dy

1
_ol2 ¥
-9 (1“%}—{0—0)}
:;—sq.units.

Here, it is given
xcos y dy =(xe®logz + &%) da
= cosydy = e* (1uga: + %) dz [on separating the variables]



26.

7

28.

= f cosydy = fe:"" (log i€t l) dz [integrating both sides]
= siny = e®logz +c [ [ e f(z) + f'(z)] dz = € f(z)]
Therefore, sin y = e*(log x)+ C is the required solution.
We have,|d -+ b (_} +5)-(
= la+ b| =(@+b)-a
= la-+ glﬂ =G-3a+b-a+a-b+b-b [By distributivity of dot product over vector
addition]
= |a+b> =|d|® +28-b+ [B® By distributivity of dot product over vector
addition]["." @ - b=b- dl
X1=-3,yv1=1,2;=5
a;=-3,byj=1,¢4=5
Xp=-1,y2=2,Z3=3
a;=-1,by=2,0,=5

T2—T1 Y- 22 2 10

ay n c] =|—3 1 5|=2(5-10)+1(-5+15)=0

as b fi) -1 2 5
Therefore, lines are coplanar.
Let's define the events

K: card drawn is king and A: card drawn is an ace. Clearly, we have to find P (KKA)

. Number of kings 4 _ 1
Now P(K) " Total number of cards = 52 T 13

Also, P (K| K) is the probability of second king with the condition that one king has

already been drawn.
Now there are three kings in (52 - 1) = 51 cards.

Therefore P(K|K) = % = %

Lastly, P(A | KK) is the probability of third drawn card to be an ace, with the condition that
two kings have already been drawn. Now there are four aces in left 50 cards.

Therefore P(A|KK) = % — %

By multiplication law of probahility, we have

P(KKA) = P(K) P(K | K) P(A | KK)

wie e e o B
— 13 %17 X 25 = 5528

OR



29.

30.

We have to show, P(4) = P(ANB)+ P (A NE)
Here, RHS = P (AN B) +P(Am§)

= P(A)- P(B) + P(A) - P(B)

— P(A) [P(B) g P(EJ}

= P(A) [P(B) + 1~ P(B)]|.. P(B)=1- P(B)]
= P(A) = LHS

Hence proved.

Section - IV

R is not reflexive, as a line L; cannot be | toitselfie(L;,L;) € R

Let (Ll,Lg) eR
= ]_.]._ J_Lg_

= Lo 1 Ty

= (L,,.Ly)ER

= R is symmetric

Let (L1,L2) € R and (Lz,L3) € R.then
Lyl lyand Ly | L

Then Ly cannever be | toLyinfactly || Lq
i.e(L;,Ly) € R (L, La) €R.

But(Ly, Ly) € R

R is not transitive.

siny = & - sin(a + y)
_ siny )
=z sinfaty)

Differentiating equation (i) w.r.t. y, we get
dr _ sin{a+y)cosy—sinycos{aty)
dy sin® (a+y)




dz _ sin{e+y—-y) sina

dy sin® (a+y) - sin® (a+y)
dy _ sin’(a+y)
*rde T sina |
sln T
—_— x <0
31. Given f(z) = { T
z+1, >0
When x < 0, we have
__ singzx
flz) ==

We know that sin x, as well as the identity function x, are everywhere continuous
S0 is the quotient function %

When x > 0, we have

fix)=x+1

- H(x) is continuous ateach x = 0

We have

(LHL atx =0) = ling fla} = }f“ﬁf(“_ h) = l’llini[l}f(—h}
r— —* —*

o sin(-h)Y . sin(h)y

= lim (%557) = Jim (557 =1

(RHL at x = 0) = zliné Flip) s }11_1};1] f(0+hR) = E}: fihl= }lﬂ(h +1)=1
Also,

fih=0+1=1

lim f(z) = lim f(z) = f(0)

a—sl} =0

Thus, f(x) is continuous at x=0

Hence, f(%) is everywhere continuous.

OR

Here, y = cos 1(2x) + 2cos 14/1 — 42

Put 2x = cosf

.y =cos }cosf) + 2cos /1 —cos? @

= y = cos 1(cosd) + 2cos~1(sind)

= y = cos }{cos8) + 2cos~[cos(5 — )] .-
Now, —% <z <0

= -1<2x<0

= -1<cosf <0

;‘*%ﬂﬂiwand:?—%}—ﬂ}—?r



32

2 2 2 2
=0>(5—-0)>-3

So, from equation (i)

y=0+2[-(5-0)]

| since , cos~tcos(6) = 6, if 8 € [0, 7],cos™ 1 cos(6) = —6, if § € [—m,0]]
y=0-2x 5 +20

y=—n+30

Yy=—m+ 3{:05‘1(23:) ... [Since, 2x = cos 8]

Differentiate it with respect to x using chain rule,

dy —1 d
2043 ——] 22

dy -3

= ==iiE= :’(2
dz 1—4z?

o B . B

Ttdz T 1—dz?

The differentiation of the given function y is as above.

Let the point of contact of the tangent line parallel to the given line he P(x,, y4).

The equation of the curveis y = +/0x — 3 — 2.
Differentiating both sides with respect to x, we get

o U S (E) py — At
dr =~ 24/5z-3 4z /(2 )  2,/5z, -3
Since the tangent at (X4, y1) is parallel to the line 4x - 2y + 3 = 0. Therefore,

i
(d_y) - (Slope of the line 4x - 2y + 3 = 0)
/(= 1

O .
2. /5x—3 —2
= 4+4/bx1 — 3 =05

= 16 (521 — 3) = 25

= L1 = %
Since (x4, yy) liesony = /52 — 3 — 2. Therefore,
m =+vhr, —3—2

= ylzm_zz_% [ng}

So, the coordinates of the point of contact are (%, S %)

Hence, the required equation of the tangent is



33

34.

L (_%) - (%){ml,ylj kz—21)

= y-— (_%) =i (:1: B %) l (%)(ﬂ-‘iryﬂ - 2‘

(4y+3) {Sﬂz 73)
g =4 ]
= 40y +30 = 80x - ?3

= 80x-40y-103 =20

Hence the equation

Given integral is: [ e 3% cos® zdx
Using trigonometric identity cos 3x =4 cos® x- 3 cos x
= [e 3 costadr = § [e3%(cos 3z + 3cosz)de

1 =3z e —3r 3 =37 .
= ¢ Je % (cos3z + 3msm)dm 1 Je ¥ cos3zdz + § [e 7 coswdz ...(0)
Using a general fﬂrmula i e

S
= [e” —3% cos 3xdx = e— ((-3) cos 3x + 3 sin 3x)

(—3)+3°
—3:r -3z
{ o [( Feos3x+3sin3x)= T (sin 3X - cos 3x) ... (ii)
=>fe cﬂsmdm— = 3}2 {{3)tnsBx+35me}—— (sin x - 3 cos X)

E—S:c .
= (sin x - 3 cos x) .....(iii)
On putting (ii) and (iii) in (1)
— 3
= ife_h cos 3zdz + %fﬁ‘ra""msmdm = qu
g fﬁ_h P =E_3x{ (sin 3x—cos 3x) i, S{SInx—Hmsx}} L0

24 40
The equation of parabola is

-3z
0 (sin X - cos X)

=

Y= X2-5%+15 coorrrnnnnn(1)
The equation of line is
y=3x+3.........[2)
From (1) and (2), we get

3x+3=x2-5x+15

X2-8x+12=0
(x-2)x-6)=0
x=2,6

Therefore, from (1), y = 9, 21



.". line (2) meets parabola (1) in (2, 9) and (6, 21).

Required area = the area of the segment of the parabolay = x?- 5x + 15 cut off by the
straight liney=3x+3
= j;ﬁ[(li:r +3) — (22 — 5z + 15)|dz [ Area = fﬂb(m — 41 )dx]
= [, (—? + 8z — 12) dw

23 2 6
- [ 2 +40? — 124]

2

4—n+¢m—7m—(—§+m—zﬂ
_ 32
=

% sg.units

OR

The given equation y = 4x - x2 represents a parabola opening downwards and cutting x-
axis at O(0, 0) and B(4, 0)

Slicing the region above x-axis in vertical strips of length = | y| and width = dx, area of
corresponding rectangle is = |y| dx

Since the corresponding rectangle can move fromz=0toz =4,

Therefore Required area of shaded region OABO is

A= [ lyldz = f ydx..[As,y>0for0 <z < 4= |y =y]

== f; (4z — z?) dz

4z g 14
=4=[f -5,
A=32-%

32

=> A = 5 square units



(x=2) ==(y=4)

'
35. The given differential equation is,
; dy .
ze¥/® — ysin(2) + mdf:sm( 2)=0

dy ysin(%)u:ﬂey” :
do msin(%)

This is a homogeneous differential equation.

; _ dy du
Puttingy =vxand o = v+ T, then,we have,

duv vsin v—e"
ﬂ+mdﬁ © siny
s md_v _ bsinv—e sy
f sin v
= e = ——
dr sinw

N dz
=:=-e‘smvciv=—?

= [eVsinvdv=— [1dx

= % (-sin v -cos v) = -log |x| +1og C[." [ e* sinbx dx =

= ~ eV {sin(¥) + cos(£)} = Jog |x| +loge

= e¥/2 {sin(¥) +cos(¥) } ~210g x| -2108¢

= e ¥ {sin(2) + cos(2)} =1log |x|%-21og C..(ii)

It is given that y(1) =0 i.e., y = 0 when x = 1. Putting these values in (ii), we get
— |

1=U—210gC:>lugC——§

Putting log C = — % in (ii), we get

EH-I
a2 4+b?

(a sin bx - b cos bx)]



e VT {sin(%) + cos(%)} =log |x|% + 1 as the required sclution.

Section -V
9 =
. Givenn A= |-1 2 -1
T =] @&
2 -1 1 2 -1 1
Ad=1l-1 2 _1 —1 2 -1
1 -1 2 1 -1 2
4+1+1 -2-2-1 24142 6
= 8~ Y DI I R . N T )
24+14+2 —-1—-2-2 14+1+4 5
6 -5 b5 2 =1 1
NowA?=A2A=|-5 6 -5||-1 2 -1
] 5 -5 6]L1 -1 2
12+5+5 —-6—-10—-5 6+5H+410
=|-10—-6-—-5 bH41245H —-H-6-10
L 10+54+6 —5-10-6 5+5+412
22 =21 21
= |1-21 22 =21
21 =21 22 |
LHS. =A2-6A2 +9A 4]
= | 21 ] 6 -5 5
= ]-21 22 21| —-6|-5 6 -=5H
21 —21 22 | 5 -5 6
2 -1 1 1 0 0
49| -1 2 -—-1|1-—-410 1 0
L1 -1 2 00 1
22 =21 21 36 =30 30
=|-21 22 =21|—-1-30 36 -30
.»21 -21 22 30 =30 36
18 -9 9 4 0 0
+ (-9 18 —-9|—-[0 4 0
9 -9 18 0 0 4




(2236 -21+430 2130 18-4 -9-0 9-0
=|-214+30 22-36 -21+30|+|-9-0 18-4 -9-0
| 21-30 -21+30 2236 9-0 -9-0 18-4
~14 9 -9 ~14 9 -9 0 0 0
=19 -14 9|+| 9 -14 9 |=]|0 0 0]=0-RHS.
-9 9 14 9 9 14 0 00

Now, to find A™!, multiplying A® - 6A% + 9A - 411 = 0.A T by A’
= A3A1.6A%A1 +0AA 41 Al=pA1

= AZ-6A+91-4A1=0

= 4A1=A2_6A + 9]

6 -5 5 2 -1 1 1 00
=4A"'=|-5 6 -5|-6|l-1 2 -—-1|+9|0 1 0
L5 -5 6] 1 -1 2 0 0 1
6 -5 5 12 -6 6 9 0 0
=44'=|-5 6 -5|—-|-6 12 —-6|+]0 9 0
L5 -5 6 ] 6 —6 12 0 0 9
6—-124+9 —-54+6+0 5—-640 3 1 -1
=44 '=|-5464+0 6—-124+49 —-5+6+0|=|1 3 1
| 5—64+40 —-54+6+0 6—12+9 9 t .3
3 1 -1
=A1=211 3 1
=] 1 3
OR
0 2y =z 0 zz =

Wehave, A= [z y —z|anddA'= |2y y -y

Also, A' = A
= AA'=AA L[ -AAT=T]

= AA'=1
0 2y =z 0 == = 1 0 0
= lx yv -z 2y y —y|l=10 1 0
T -y =z Zz —Z &2 0 0 1
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4 +22 2t — 22 —2y% + 22 1 0
= | 292 —22 2?4yt +22 22—yt -2%(=|0 1
—22 422 g2 22 g2 g 2 0 0

=:=—23.r2—22=[]=>-2y2=22

= 4y’ +7%=1

= 272+z2=1
z=:|:\+,§

Lyt = %E#Py:iﬁ

Also, x2+y2+z2=1

;%x2=1—y2—22:1—;7—%
—1-3_-1
= 6_12
= F =+
+‘cm=iﬁjy=iﬁ

Lo 1
andz—:l:v,g

: . : g 5 y z _
The equation of the plane in the intercept formis = + 7 + ¢ =

Distance of this plane from the origin is given to be p.
|% =0+ % xﬂ+1; xﬂ—li

R Ey Ty

1 1)2 1 172 _, 1 1 1 1
= 5 =(z) + 3) +{2) STt ot
OR

Given lines are 7 = (¢ + j — ic} +A(32 - 3)
and 7 = (44 — k) + p(21 + 3k)

On comparing both equations of lines with

¥ = @+ Ab respectively, we get,

= g la E oF b
ﬂ'l=1+j_kvbl=3l_.?

= o O

1.
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@ 5 = . i
andag = 43—k, by =21 + 3%
N k
Now b xb =3 — 0

2 3

= —3i—9j+2k

andﬂ_g}—ﬂ_]}: (4%—&) —{%+}—§)=3%—3
Now, (@2 — @1) - ("51 x S;,) = (37 — 7).(~33 — 9] + 2k)
=-9+9=90

Hence, given lines are coplanar.

-~

Now, cartesian equations of given lines are
=1 _ y=1 _ =41 z—4 _ y0 __ 241
s wly L ey R
Then, equation of plane containing them is

T—x1 Y—y T— 21
ai b a |=0
as ba 2
r—1 y—1 z+1

=| 3 —1 0 (=0
2 0 3

(X-1)(-3-0)-(y-1)(9-0)+(z+1)(0+2)=0
-3x+3-9y+9+2z+2=0
3x+9y-2z=14

Consider ¢ + 2y < 10

Letx +2y =10

= I +i=1




Since, (0, 0) satisfies the inequation, therefore the half plane containing (0, 0) is the
required plane.

Again3z +2y < 156

Let3x+y=15

=<4+ =1

It also satisfies by (0, 0) and its required half plane contains (0, 0).
Now double shaded region in the first quadrant contains the solution.
Now OABC represents the feasible region.

£=3x+2y

At0(0,00Z=3x0+2x0=0

AtA((5,00Z=3x5+2x0=15

AtB(4,3)Z=3x4+2x 3=18

AtC(0,5)2=3x0+2x5=10
¥

,,,
Hence, Zis maximum i.e., 18atx=4,y=3.

OR

we have to minimise Z = 400x + 200y, subject to bz + 2y = 30
2 +y 215,z y,x20y20.

On solving x - y =0 and 5x + 2y = 30, we get

30 30
Yy=7:2=+5



Onsolvingx-y=0and2x+y=15wegetx=5Yy=5
So, from the shaded feasible region it is clear that coordinates of corner points are (0, 15},
(5,5) and (3“ 3”).

7T
Corner Points Corresponding Value of X = 400x + 200y
(0, 15) 3000
(5, 5) 3000
(E @) 400x¥+200x$=@
TR = 2571.43 (minimum)

Hence, the minimum value is Rs 2571.43.



