General Instructions:
(i) All questions are compulsory.

(i1) This question paper contains 29 questions divided into four sections A, B, C and D. Section A comprises of
4 questions of one mark each, Section B comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions of six marks each.

(ii1) All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of
the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of Section A, 3
questions of Section B, 3 questions of Section C and 3 questions of Section D. You have to attempt
only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask logarithmic tables, if required.

Question 1

Find the acute angle between the planes 7 (5 — 23’ — 211) =1 and 7 (3% = 6}' + 211) =1

OR

Find the length of the intercept, cut off by the plane 2x + y - z= 5 on the x-axis

Solution
The vector equation of the planes is - (; — 23’ - 2k) —1and 7 - (3; — 63’ + Qk) =0.

It is known that if 77, and #, are normal to the planes, 7 -i, =d, and 7 -n, =d, , then the angle between them, is given by,
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So, the angle between the given planes will be
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The given planeis2z+y—2=>5.

Dividing both sides of equation by 5, we obtain
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It is known that the equation of a plane in intercept form is . where a, b, c are the intercepts
cut off by the plane at x, y, and z axes respectively.
— -
X-axis Is 3

Therefore, for the given equation, the intercept made with the

Question 2

d
If y=log (cos e¥) then find d—i".
Solution
Let y = log(cose” )

By using the chain rule, we obtain

ay = i[log(cos e )]

dx dx

| d g
= . -—(cose )
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Question 3
A is a square matrix with |A| = 4. then find the value of |A. (adj A)I.



Solution

We know |A adj A| = |A|".
|A| =4
|A (adjA)| =4" (where n is the order of matrix A)

Question 4
Form the differential equation representing the family of curves y = A sin x, by eliminating the
arbitrary constant A.

Solution
Giveny= Asinz ..... (1)
Differentiating with respect to x

% =Acosz = ... (2)

Frzom (1) and (2) we have
dy y

—-— = — -COST
dz sinzx

= % — (cotz)y =0
Thus, this is the required differential equation.

Question 5
Find:
f z. tan ! z dx

OR
Find:
f dz
V/5—4z— 222

Solution



Let [ = Ixtan"x dx

Taking tan ' x as first function and x as second function and integrating by parts, we obtain

=} 2
x | dx+1 |
L [ = dx
29 1+x° 1+x

OR




Question 6
Solve the following differential equation :

dy - .
7; TYy=cos z—sinzx

Solution
. d .
leen:t—i—Z—+y=cos:c—smx ..... (1)

This differential equation is a linear differential equation of the form % + Py=0Q
P=1,0 =cosz —sinz

I.F.=elPiz — g[ldz _ ¢z

Now multiply (1) with the I.F. we get

e’ (% + y) = e” (cosz — sinz)

Integrating both sides with respect to x.

ye* = [€e*(cosz —sinz)dz + C

= ye® = [e"coszdz — [e*sinzdz +C

= ye* =e*cosz — [(—sinz)e*dr — [e*sinzdz + C
= ye* =e“cosz+ [e"sinzdz — [€e*sinzdz + C

= ye* =e®cosz +C
Thus, ye® = e® cosz + C'is the required solution of the given differential equation.

Question 7

Find :

1+tan =
1-tan z d.’l:

%o

N ET

Solution



0 1+
= cos T
I_ - sinzT dw
4 T oosz

0 cosz+sinz d
o Y p—rmt / 54
— ; COST—SInT

Let

cosxz —sinx =t

— (sinz + cosz)dz = dt
Forz=—F,t=+2andz=0, t=1

1 dt
F=—{fav
_ V2 dt
- fl T_
= [In#]y?
=In+/2
Question 8

Let * be an operation defined as *: Rx R— R, a * b=2a + b, a, b € R. Check if * is a binary
operation. If yes, find if it is associative too.

Solution
Leta,b € R. Then,
a+beR (Addition is a binary operation on R)
=a+(a+b)eR (Addition is a binary operation on R)
=2a+beR

Thus,a*b e R for all a,b € R.

Hence, * is a binary operation on R.

Leta,b,ce R
(a*b)*c=(2a+b)*c=2(2a+b)+c=4a+2b+c

a*(b*c)=a*(2b+¢c)=2a+2b+c

Since (a*b)*c#a*(b*c),
Therefore, binary operation * is not associative.



Question 9

. . . e e . . - : .
Xand Yare two points with position vectors3 @ + b and @ — 3 b respectively. Write the position vector of a point Zwhich
divides the line segment XYin the ratio 2 : 1 externally.

OR

— -~ @ e — - & - — — —
Llet @ =1+2j5—3kand b = 3i — j+ 2k be two vectors. Show that the vectors (a + b) and(a — b) are

perpendicular to each other.

Solution
The position vectors given are

— e =3 .3 —
OX=3a+ b and OY = a —3b
The position vector of the point Z which divides the line segment XY in the ratio 2 : 1 externally will be
. 2(;’_3?)_(3z’+‘b’) 5 2
st e
0Z = = =9

OR

d=5v25=3k
— A > 2
b —=3i— 42k
— 7 % 2 7 o oK 7
a+b =(z+2j—3k)+(32—]+2k)
- 4€+3‘—fc)

— i ” x a & -
b =(z’+2j—3k)—( i—j+2k)

+‘b’).(z>_?) — (4345 -F)- (~2i +35 - 5k)

I

|
00
4
w
+
o

, = ., 7 = ). ;
Since the dot productof | @ + b ) and [ a — b ) is 0 so, they are perpendicular to each other.



Question 10
Out of 8 outstanding students of a school, in which there are 3 boys and 5 girls, a team of 4

students is to be selected for a quiz competition. Find the probability that 2 boys and 2 girls are
selected.

OR

In a multiple choice examination with three possible answers for each of the five questions, what
is the probability that a candidate would get four or more correct answers just by guessing?

Solution

Total outstanding students = 8
Number of students to be selected = 4
Number of boys = 3
Number of girls = 5
Out of 8 students 4 students are to be selected in which 2 should be boys and 2 girls.
Ways of selecting 2 boys and 2 girls = 3C, x °C,
3ng5C2 .3

%, 7

P(Selecting 4 students are to be selected in which 2 should be boys and 2 girls) =

OR

The repeated guessing of correct answers from multiple choice questions are Bernoulli trials. Let X represent
the number of correct answers by guessing in the set of 5 multiple choice questions.

Probability of getting a correct answer is, p= %

Clearly, X has a binomial distribution with n=5 and p:%

SP(X=x)="C.q""p'

S-x



P (guessing more than 4 correct answers) = P(X = 4)

=P(X=4)+P(X=5)

OO
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Question 11

The probabilities of solving a specific problem independently by A and B are 1/3 and 1/5

respectively. If both try to solve the problem independently, find the probability that the problem
is solved.

SOLUTION:
Probability of solving the problem by A, P(A) = %

A ) =2
P(4)=1
Probability of solving the problem by B, P(B) = %
P(B)=1
Since the problem is solved independently by A and B,

Probability that the problem is solved = P (A) - P (f) +P(B)-P (X) +P(A)-P(B)

et

— 1 Xiagrd erdgy 1
=3 XgtgX3zt+t3zXs3
A3

—

5
Question 12

2 3
For the matrix A = [5 7] , find (A + A) and verify that it is a symmetric matrix.

Solution



[t
S EEEE

(A+4%) = [‘81 84] — (A+4)

Thus, (A + A’) is a symmetric matrix.

Question 13

A ladder 13 m long is leaning against a vertical wall. The bottom of the ladder is dragged away
from the wall along the ground at the rate of 2 cm/sec. How fast is the height on the wall
decreasing when the foot of the ladder is 5 m away from the wall.

SOLUTION

Let y m be the height of the wall at which the ladder touches. Also, let the foot of the ladder
be x m away from the wall.

Then, by Pythagoras theorem, we have:

X+ 2 =169 [Length of the ladder = 13 m]

= y=+/169 — z2

Then, the rate of change of height (y) with respect to time (t) is given by,
dy _ -z dz

dt —  /160—z2 dt

It is given that iff =2 cm/s.

dr
dy = -2z
dt V/169—z2

Now, when x =5 m, we have:

dy  -2x5 _ 10

d —  /160-52 144

Hence, the height of the ladder on the wall is decreasing at the rate of -g cm/sec.

e

Question 14



Prove that :
cos ! () +sin ' (£) =sin ' (

Solution

al&



Let sin '§=x.Then, sinx:ébcosx= I-(é) - E=i
5 5 5 25 5
3 33
sLtanx===>x=tan" —
4
ssin™ S = ean 3 (1)
5 4
-1 12 _ 12 . .5
Now, letcos™" 13 =y. Then, cosy= {3 = siny= 33
l 5
tany=—=y=tan —
12
5
cos' —=tan"' — 2
S (2)
Letsin ' 22 = z. Then, sinz= 22 = cosz =2
56 1 56
sLtanz=—>5z=tan —
33 33
2D = eV 22 «(3)
65 33
Now, we have:
L.H.S.=cos™ L +sin"§
=t~ > 4 tan~ S [ Using (1)and (2)]
12 4 -
5 3
—+_ —
=[an"12—4 tan"' x+tan”’ v:[an"'ﬂ
- 1 ) 1-xy
12 4
.1 20+36
48 -15
—tan"&
33

=sin '2—2 =RH.S [ Using (3)]



Question 15
a a 1

Prove that [f(x) dx= [ fla- X) dx and hence evaluate [ X (1 - X" dx.
0 0 0

SOLUTION:

Toprove: [ f(z)dz = [’ f(a—z)d=
Proof: Let
t=a—%&

= dt = —dzx
When z=0,t=a

When z =a, t=0
Putting the value of xin LHS

[ fla—t)(—dt)

=— [P f(a—t)(d?)

= foaf(a —t)(dt)

= [ fla—z)@a) (- [/ F@)dt= [ f(2)dz)

= RHS
Using this we can solve the given question as follows:

fol z2(1—z)"dz
=[l(1-2)’1-(1-2)"d=
= fol (1+22 —2z)(z)"d=

— fol (a:” + g2tn — 2z"+1)dm
= [Err Eaia

- [n%l-l & ni3 - 'n42—2]

Question 16




d2y

If x=sin ¢, y=sin pt, prove that (1 — = )dz —:z:— +p?y = 0.
OR

Differentiate tan™ [ ot ﬂ] with respect to cos™1x2.
Solution

x =sint

dr
X cost
y = sin pt

dy
= — —pCOSpt

dy 2
dy & pcos pt Py 1—sin® pt
dz dz cost Semni]

Squaring both sides we get
(dy)2 - P*(1-v?)

dz (1-=z2)

= (1-2%) (%) =52 (1-9?)

Differentiating with respect to x

0-)E () + (2) &0 =2 ()

= (1-2%)2 (Z’—i’) (%) 3 (%)2 (—22) = —2yp* 2
2(2){(1-2?) (&) -2 (L) +w?} =

Either 2 (Ey) —0 or {(1_:,32) d’

But 2 () #0

So, {(1—:32) (%) —w(%) +yp2} =)




OR

V14z2—/1-22
V1+z24 /122

Putting 2 = cosf inu
V14cos8—+/1—cosf
Vv 14cos 8++/1—cos 6

1/2cos2 ——\/2sm
\/20052 -2-~+-\/2sm2

8 . 8
COS;—SIII—

] and v = cos ! z2

Letu = tan ! [

u=tan ! [

NIQ:.

= u =tan!

ol

| 2
= u = tan !

= u=tan! :

= u=tan! :

Also, v = cos ! z2

2oL (22)=
dr lz‘ \/1 :z:"
43_;2_
dv @
dr
1-z4
e
1-z%



Question 17

Integrate the function ‘;’:g::)) w.rt. x.
SOLUTION:

Let I = I%dwﬁhen

1o gy,

[ i,

P cos(z+b)-cos(as—iz;:i:)(x+b)-sin(a—b) I

I = [[cos(a—1b)-cot(z+b)—sin(a—b)|dz
I =cos(a—0>b)-log|sin(z +b)| —z-sin(a—b)

Question 18
Let A= R-(2)and B= R- (1).If f: A— Bis a function defined by f (z) = %, show that fis one-one and onto. Hence, find

L
OR

Show that the relation Sinthe set A= [xe€ Z: 0s xs 12] given by S=(g, b) : 4 be Z |a- b is divisible by 3] is an equivalence
relation.

SOLUTION:
A=R-{2},B=R-{1}

f A — Bisdefined asf(x) = %
Letx, y€ Asuch that f(x)= f(»).

z—1 _ y-1
= z—2 = y-2

=(-1)(@y-2)=(z-2)(y-1)
=>TY—2r—y+2=cy——2y+2
= —2r—y=—r—2y
=2r—xz=2Yy—y

=>zT=Yy

~ fis one-one.



Lety€B=R—{1}. Then,y#1.
The function fis onto if there exists x €A such that fix) = y.

Now,

fz)=y

=S =y

>z—1=y(z-2)
=>z(l-y)=1-2y

Sz=1T2cA y#1]

1-2
Thus, for any y € B, there exists £ = T: € A such that
1-2y

f 1-2y _ G ' 1-%y-14y -y
1-y ] 1 o 1-2y-2+2y -1 =¥

-y

Therefore, f is onto.

Hence, function fis one-one and onto.
R
1z

OR

A={xeZ:0sx<12}={0, 1,2,3,4,5,6,7,8,9,10,11, 12}
(i) R={(a,b) : |a—b| is divisible by 3}
For any element a € A, we have (3 a) ER as Ia—ul = ()is divisible by 3.

~ Ris reflexive.

Now, let (g, b) € R= |a —bI is divisible 3.
= |—(a —b)| = |b—a] is divisible by 3

=(baER
~ Ris symmetric.

Now, let (g, b), (b, ¢) € R.



= |a — b is divisible by 3 and |b— ¢] is divisible by 3.
= (a—b) is divisible by 3and (b — c) is divisible by 3.
= (a—c)=(a—b)+(b—c) isdivisible by 3.

= |a — ¢| is divisible by 3.

=(a0€ER

~ Ris transitive.

Hence, Ris an equivalence relation.
Question 19

Solve the differential equation % =1+ x>+ )? + X%, given that y=1 when x=0.

OR

: ; ; ; ; . d ;
Find the particular solution of the differential equation e gl 3_21-:!-!;—2’ given that y=1 when x=0

dz
SOLUTION:
The given differential equation is:

% =1+2* +y* + 2%y’
dv . .
z=(l+x')(l+y')

dy

1+ y°

=(l+.\'3)dx

Integrating both sides of this equation, we get:

I a = j(l +x° }/x

1+ y°

=tan” y= Idr + I.rzdx

3
= tan '_v=.r+%+(‘
Itis giventhaty =1 whenz = 0.
=tan!(1)=0+% +C
=C=7
S 3
=tan'y=z+ %5+ 7

This is the required solution of the given differential equation.



OR

3 ; 2 & % a9 Ty >
The given differential equation is gl vy S (1)
lety=vz,then . (i)
dy dv
% —~vtzg (iii)
from (i), (ii) and (iii), we get

dv _  wvx?
v + mdz o z2+v2z2

dv v
=>'u-|-:vﬂkr =g

dv v:i—v—v?
= gdv — v v v
dz 1+v2

Now, Integrate both the sides

I (e ,,)dv— -Fe
=>fldv+f 2+1 d'uz—fd?‘E
=>f1dv+f . dvz—fd?z

v2 2.9 - + +1—:

=>f%dv+f 1 2v:—fd7’
o

J3 Vs
2 “1(2y=z\ _
=>lny+$tan ﬁz) =€
Itis giventhaty = 1 whenz = 0,
- L
Therefore ¢ = w:
< 3 : 2 s S P _1( 2y—=z _
Hence, the particular solution of the given differential equation is Iny + 7 tan ( T ) v

Question 20
Using properties of determinants, find the value of x for which



44—z 4+zx2 4+=x
44+ 4—z 4+z|=0.
44z 4+x2 4—=x

SOLUTION:

Given:
4—z 4+ x 4+«

44z 4—z 4+z|=0
-1z A4z d—=

Ry — R+ Ry + R3

1242 1242 124z
44z 4—z 44z |=0
44+ A+ 4d==

Take (12 + z) common
1 1 1

(12+z)(d+z 4—z 4+z[=0
d+2z 44 4—=
Cy—Cy—Cp, C3— C3—C4
1 0 0
(124 z)|d+2z -2z 0 |=0
4+ 0 2z
(124 z) (—2z) (—2z) =0
=>z=0,—12

Question 21
Find the vector equation of the plane which contains the line of intersection of the planes

7}. (; =+ 23’ 2 o 3];:) y —4=0, 7 (2; + 3 = I;) + 5 = 0 and which is perpendicular to the plane

7’.(5%+33—61})+8=0



SOLUTION:

The equations of the given planes are
Fo(i+2j+3k)-4=0 %{1)

Fo(2i+j-k)+5=0 (2)

The equation of the plane passing through the line intersection of the plane given in equation (1) and equation (2) is
[f.(f+zj+3/2)-4]+,1[f.(2i+j-/£)+5]=o

Fo[(22+1)i +(2+2) j+(3-2)k]+(52-4)=0 -(3)

The plane in equation (3) is perpendicular to the plane, 7 (51 - 3]—6l;)+ 8=0

.'.5(2A+l)+3(/l+2)—6(3—i)=0
=19A-7=0

:>/1=l

19

Substituting 4 = % in equation (3), we obtain

. | 332 45; 50|41
=>F|—i+—j+—k|—=0
19 197 19 |19

= F-(33i +45]+50k)-41=0

(4)

This is the vector equation of the required plane.
Question 22

Find the value of x such that the four point with position vectors,
A(3§ +25+ k), B (42 +z7+ Sk), C (4% +25— 2k) and D (6% +55— k) are coplanar.



SOLUTION:
Let A, B, C, D be the given points. Then,

_) N N N . . N . . R
AR (4z'+:cj+5k)— <3i+2j+k) =it (z—2)j+4k
_> = 5 % = 5 i 2 5 S
AC = (4z'+2j—2k)— (3i+2j+k) — 34053k

~

___) = ~ 2 g % 5 s %
AD = (6i+5j—k)— (3z‘+2j+k) =3i+3j— 2k

The given points are coplanar iff vectors AB, AC, AD are coplanar.
Therefore,

[AB' AC Aﬁ] _d

1 (z—2) 4
= |1 0 -3|=0

3 3 —2
=1(0+9)—(z—2)(—-2+9)+4(3—-0)=0
=35—-Tz=0
==Z'=10
Hence, all the four points are coplanar for x = 5.
Question 23
If y= (log x)* + X°9* find %.
SOLUTION:

Let y = (logx)" +x***
Also, let u = (logx)" and v = x'*'

Ly=u+v

dy du dv
= = — ( | )
dx dx dx

u = (log x)*

= logu = Iog[( logx)x}
= logu = xlog(log x)



Differentiating both sides with respect to x, we obtain

:‘:Z‘ dx(x)xlog(logx)+x [Iog(logx)]
:b%-u[lxlog(log x)+x- é %(logx)]
= (log x)’ 'os.z(logx)*“*og—r i]

du
S (logx)’ Iog(logx)+ E]

log(log x)- logx+l]

du
. o
= (os7) logx

du x-l

—=(lo 1+ log x.log(!
e (logx)"" [1+logx.log(logx) ]
v=xllgx
= logv= log(x“”’)
:logv=logxlogx=(logx):

Differentiating both sides with respect to x, we obtain

| d\
2.2 lo
v dr[( hai )]
:% % ’(logx)-»i(logx)
dv
= 0 BT ol
- v( ogx)
b loex
dx x
dv :
= —=2x"%"1.]og; k3
o ogx (3)

Therefore, from (1), (2), and (3), we obtain

% =(logx)"" [l . Iogx.log(logx)] +2x" . logx

o

)



Question 24

Find the vector equation of a line passing through the point (2, 3, 2) and parallel to the line

? = (—22 + 33) + A (2; — 33’ + 61::) Also, find the distance between these two lines.

OR
Find the coordinates of the foot of the perpendicular Q drawn from A3, 2, 1) to the plane 2x - y+z + 1 = 0. Also, find the

distance PQand the image of the point Ptreating this plane as a mirror

SOLUTION:

It is given that line passes through the point (2,3,2) and is parallel to the line 7 = (—2% + 33) + A (2% = 33’ + 61::)
i.e. required line is parallel to the vector 27 — 33’ + 6k.

Equation of the required line is ? = (2; + 33’ + 2ic) +A (2; — 33’ + 61::)

The two lines are parallel, we have

al =21 43}, @ =21 +35 +2kand b =21 — 3 + 6k

Therefore, the distance between the lines is given by

~ - -~

t 5 k
= [ > 2 -3 6
b x (a2 —a;)
5 _{la o 2
I;" VA+9+36

|—6§+20:1'+12k| _ /580 _ 2,145

V49 Va9 7



The given equation of the planeis2x —y+z+ 1 = 0.
Foot of the perpendicular is given by

T-T, Y% _ xHm (azy+by, +cz —d)

a b e a?+b>+¢2
Therefore, foot of perpendicular Q from point P(3,2,1) to the given plane is given by
-3 _ y—2 iy T (2x3+(—1)x2+1x1+1) e if

2 —1 1 224 (—1)2 412

==l =38 2=90
Hence, coordinates of foot of perpendicular Q are (1,3, 0).

— V6

(2x3+(—1)x2+1x1+41)
V2122

Image of the point P is given by
T, _ Y% _ a _ 2(az,+by, +cz —d)

a b c a2 +b+c?
Therefore, coordinates of image of the point P are given by
-3 _ y—2 _z-1 _ 2[(2x34+(—1)x2+1x1+41)] .

2 — 1 224 (—1)%+12
2rx=—1,y=4, z=-1
Hence, coordinates of image of P are (—1,4, —1).

Question 25
Using elementary row transformation, find the inverse of the matrix

Distance PQ=

2 -3 5
3 2 4
1. 1 =32

OR
Using matrices, solve the following system of linear equations :
X+2y-3z=-4

2x+3y+2z=2
3x-3y-4z=11



SOLUTION:

2 -3 b
Wehave A= |3 2 —4
1 1 =2
asid = -
2 -3 5 1 00
3 2 —4|=]|010]A
.1 1. =2 |0 0 1,
R1 > R3
(1. 1. 2] (0 0 17
3 2 —-4|=1]010]4
|2 -3 & | 1 0 0
Rs; — Rs — 3Ry,
R; — R3; — 2R,
1 1 =2 0 0 1
0 -1 2|=]01 -3|4A
0 -5 9 1 0 -2
R, - R; + Ry,
R3 — R3 — 5R2
1 0 0 0 —2
O -1 2|=10 1 -3
0 0 -1 1 -5 13
Rs — —Ro,
R; - —Rs
1 0 0 0o 1 -2
01 -2|=]1]0 -1 3
00 1 -1 5 -13
Rs — Ry + 2R3
1 00 0O 1 -2
010|=|-29 -23|4
[0 0 1 -1 5 -13

We know, I = AAL



0O 1 -2
Therefore, inverse of Aie. A 1= -2 9 —23

-1 5 —13
OR

The system of equations can be written in the form AX = B, where

1 2 =—3 T —4
A=12 3 2|, X=|y| and B=| 2
3 =3 —d z 11

|A|=1(—12+6)—2(—8—-6)—3(—6—9)=67+#0
Therefore, A is non singular and so its inverse exists.
Ayy=-6, Ap=14, A;3=-15

Ao =17, App =5, Ay =9
A3z =13, A3z = -8, Az3=—1

" —6 17 13
Therefore, A1 = 6—17 14 5 -8

| —15 9 -1

[ =6 17 131 [=4

SoX=A'B=5| 14 5 -8|]| 2
|-15 9 —1] |11

z 201 3
ie |yl =5 |-134]| =|-2
z 67 1

Hence,z =3, y=—2 and z=1

Question 26
Using integration, find the area of the region bounded by the parabola y*= 4x and the circle 4x* +

4y* =09,
OR

Using the method of integration, find the area of the region bounded by the lines 3x —2y + 1 =0,
2x+3y—21=0andx—5y+9=0



SOLUTION:

The area bounded by the parabola y? = 4z and circle 42> +4y® =9 , is represented as

The points of intersection of both the curves are(%. 2 ) and (%—ﬁ )

The required area is given by OABCO.
It can be observed that area OABCO is symmetrical about x-axis.
~ Area OABCO = 2 x Area OBC

Area OBCO = Area OMC + Area MBC
1 3
= [2Jx de+ [ %\/9-4.‘;2 &
| 3
2 = ] 2 2
- L-zJ; ¢r+j’;—5,/(3) ~(2x)" &



Put2x=t=:-dr=512—'

thnx=;,r=3andwhcnx=%.t=l

=f2\[§ dx+%f JOY -(t) de

=2:x£ )+‘:[; 9—:3+%sin"(§ﬂ:
A P o (58T o

=3\2/5 *l{{0+3sin“(|)}_{;\/§+ zsin“(;)”
8 ﬁ+1[f{!_ﬁ_?sin-l(|5]]

3 4[4 2

V2 or 2 9. _,(IJ
= —————=sin"| =

3 16 4 8 3

9% 9 _,(l) V2
=—-Zgin"| = |[+—=

16 8 3 12
Therefore, the required area is | 2x 9—“——2sin"(l]+£2- =-9—u-—2sin"(l)+—l— sq.units
16 8 3) 12)| 8 4 3) 32
OR

3z—2y+1=0=y =82 (i)
2x4+3y—21=0=y =22 (i)
z-by+9=0=y =2 (i)

Point of intersection of (i) and (ii) is A(3, 5)
Point of intersection of (ii) and (iii) is B(6, 3) and
Point of intersection of (iii) and (i) is C(1, 2).



Therefore, area of the region bounded=f13 y; - dz + f36 Yo - dx — f16 ys - dzx

= [P et [P de— [P 5 da

3 6
1 ([ 3z2 1 6 1( z2
=-§(—§ +m)1+§(21m—w2)3—g(—2 +9a:)
= 3 [14] + 3 [36] — & [*2]

=T+12—12.5
= 6.5 sq. units

1

Question 27

An insurance company insured 3000 cyclists, 6000 scooter drivers and 9000 car drivers. The
probability of an accident involving a cyclist, a scooter driver and a car driver are 0-3, 0-05 and
0-02 respectively. One of the insured persons meets with an accident. What is the probability that
he is a cyclist?



SOLUTION:

Let Eq, E5, and E3 be the respective events that the driver is a cyclist, a scooter driver, and a car driver.
Let A be the event that the person meets with an accident.

There are 3000 cyclists, 6000 scooter drivers, and 9000 car drivers.

Total number of drivers = 3000 + 6000 + 9000 = 18000

3000 _ 1
18000 — 6

P(Eq) = P(driver is a cyclist) =

6000 _ 1
18000 — 3

P(E,) = P(driver is a scooter driver) =

P(E3) = P(driver is a car driver)= —x0- = 1

P(A|E,) =P (cyclist met with an accident) =0.3
P(A|E;) =P (scooter driver met with an accident)=0.05
P(A|E;) =P (car driver met with an accident) =0.02

The probability that the driver is a cyclist, given that he met with an accident, is given by P (E{|A).

P(E,)-P(AlE,)
P(E{|A) =
(Ex4) P(E:)-P(A[E:)+P(Ez)P(A|E:)+P(Es)-P(A|Es)
103
s 6
3 %0.3+4 3 x0.05+ 3 x0.02
1 30
L )
. 6 100
== 30 2 5 3 2
%70t 6% 70016 %700
30 _ 15
46 23
Question 28

Using integration, find the area of the smaller region bounded by the ellipse ’—92 + %’ = land theline 3 + % = 1.
SOLUTION:

Given equation of ellipse is ’—92 + -"’; =1

Let y; = 24/9 — 22 and

equation of the line is 3 + % =

Let yo = 2 (3 —z)

we have (3,0) and (0, 2) as the points of intersection of ellipse and line.



>

X~ vV

_+__|

(0,2) 9 4

(3,0)
> X

2+ 3v=6

v
\Il

Therefore, area of smaller region, A= f03 (y1 — y2)dz
A= f03 [2V9—2? - 2(3—=z)|dx
— f03 (% V9 — :c2)d:c - fo3 [% (3 - x)]d:c

2\ 3
= 35vo—am+ st (5)], - 3(3- %),
=3[(0+3x5)-0-3(-3-0)
= (3£ —3) sq. unit

Question 29

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours on
machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on machine B
to produce a package of bolts. He earns a profit of X 35 per package of nuts and X 14 per package
of bolts. How many packages of each should be produced each day so as to maximise his profit,
if he operates each machine for atmost 12 hours a day? Convert it into an LPP and solve
graphically.

SOLUTION:
Let the manufacturer produce x packages of nuts and y packages of bolts. Therefore,
x>0andy>0

The given information can be compiled in a table as follows.



NutslBoltsAvailability

Machine A (h)[ 1 3 12

Machine B (h)| 3 1 12

The profit on a package of nuts is Rs 35 and on a package of bolts is Rs 14. Therefore, the constraints are
x+3y<12

Ix+y<12

Total profit, Z = 35x + 14y

The mathematical formulation of the given problem is

Maximise Z = 35x+ 14y - (1)

subject to the constraints,

x+3y<12 . (2)
3x+y<12 . (3)
xyz0 ws 4)

The feasible region determined by the system of constraints is as follows.

\A@4.0) (12.0)
$6 78 9101112

X

X+ v=12



The corner points are A(4, 0), B(3, 3), and C(0, 4).

The values of Z at these corner points are as follows.

Corner pointJZ =35x+ 14}J
0(0,0) 0
A(4,0) 140
B(3,3) 147 — Maximum
C(0,4) 56

The maximum value of Z is Rs 147 at (3, 3).

Thus, 3 packages of nuts and 3 packages of bolts should be produced each day to get the maximum profit of Rs 147.



