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Part-B
(1) Answer any One question :- (2X1=2)

(a) Let A ={1,2,3,4,6 }. Let R be the relation on A defined by { (a,b):a,beA bis
exactly divisible by a }. Find the domain and range of R.

Ans:We have 1/1,1/2,1/3,1/4,1/6,2/2,2/4,2/6,3/3,3/6,4/4,6/6

Therefore 1R1,1R2,1R3,1R4,1R6,2R2,2R4,2R6,3R3,3R6,4R4,6R6

Therefore R={ (1.1),(1.2),(1,3),(1,4),(1,6),(2,2),(2,4)(2,6),(3,3),(3,6),(4,4),(6,6)}
Domain:{1,2,3,4,6}

Range:{1,2,3,4,6}

(ii)Show that 9rt/8 —9/4 Sin *1/3 =9/4 Sin * 2v2/3 (2X1=2)
Ans: L.H.S=9/4 (/2 - sin™ 1/3} = 9/4 Cos™ 1/3

Let Cos™1/3=0, 0orCos08=1/3

Hence SinB = 2v2/3

Hence L.H.S = 9/4 Sin"'2v2/3 = RHS

(b) Answer any One question:-

(i) A 2 2
fA=1/3|-2 1 2 | ShowthatAA" =1
2 1

2
1 =F 2
Ans:A'=1/3 2 1 2
-2 2 1
-1 2 =2 S
Hence AA" = 1/3|—=2 1 2 X132 1 2
2 2 1 -2 2 1
10 0
=l 01 0 =
0 0 1
b+c a a

(ii) Evaluate:- | b C Fl b
c C a+b



b ++¢ a a
Ans:letA=1| b c+a b . Expanding Aalong R, we get
c c a+b

(b+c)(ca+ch+a’+ab-bc)-a((ba+b”-bc)+a(be-c’-ca)

Solvingwe get4abc

(c) Answer any Three questions :- (2X3=6)

d
(iflfx=Cos 1 /VI+t:,y=Sin"t/vi+t*,find

dx
Ans:lett=tan 6
x =Cos™(1/secB) =0 =tan't
hence dx/dt=1/(1+t")
Similarly dy/dt=1/( 1+t%)

_dy/dt
Hence dy/dx = i

(ii)Verify Rolle’s theorem for the function f(x) =
Ans:We havex€[-1,1] =20< x'<1 = x*-4<0 =
Therefore f(x) =- (x*=4) = 4—x"on [-1,1]
f(x) beinga polynomialis continuous on [-1.1]
f'(x) =-2x and this exists uniquely on (-1.1)
f(-1)=3 and f(1)=3
Therefore f(-1) =f(1)
Cosxdx

x*-4| on[-1,1]
x* - 4'=-(x"-4)

(iii)Evaluate =3 -
Sin“x+4Sinx +5

Let z = sinx, hence dz = cos x dx

l= dz/(2+4z+5)= dz/(z+2)*+1

Lett = z=2, hence dt=dz

Therefore |=C dt/(t*+1) =tan™(z+2 ) + C=tan™(sinx+2 ) +C

(iv) The volume of a spherical balloon being inflated changes ata constant rate. If initially its
radius is 3 units and after 3 secs itis 6 units, find the radius of the balloon after t secs.
Ans: Let dV/dt=k

= d/dt(anr’/3) = k

= 4mrzdr= kdt

By integrating we get 4rur’® = 3kt +3C

Nowr=3,whent=0,andr=6 whent=3

Therefore, solving r=( 63t +27)*"*

(v) Find the interval where f(x) = e is strictly decreasing

Ans:We have f(x)=x/(x* +1), Sof (x) = (1-x)(1+x)/ (x+1)*

So, f(0)=0, (1-x)(1+x)=0,0rx=1, -1

Therfore valuesinascendingorderisx=-1,1

For x<-1, f’(x)=-ve, so f(x) is strictly decreasing

For -1<x<1, f'(x) =+ve, so f'(x) is strictly increasing

For x>1, f'(x) =-ve, so f'(x) is strictly decreasing

So f'(9x) is strictly decreasing .

(vi) Find the differential equation of all circles touching the x axis at the origin.
Ans: The equation of all circles touching the x axis at the originis given by



(x-0)*+(y-a)’=a’,orx’+y’-2ay =0 -----mmm (1)

Now differentiating both sdesw.r.tx we get

(x7+y?) dy/dx = 2xy + 2y* dy/dx

or, (x*-y* Ydy/dx = 2xy, whichis the reqd. differential equation of all circles touching the x axis at

origin.

(d) (i) If vectors @ =2 7+ 2 TAkh = T 77+ Kand€=37T -|-/j\, find the value of A such that
“a +AD is perpendicular to c. (2X1=2)

Ans: Since perpendicular (a+AD ).c =0

S (2-AN (24200 (3 +40k. (30 +T) =0

26-3A+24+22A=0=0

OrA=8

(i) Find the equation of the plane through the point (3, 4, -1 )and parallel to the plane ( Z0

237 +5R)eT+7=0.

Ans: The given plane is

= x(2) +y(-3) +2(5) + 7 =0---mmnmmnannen (i)

Let 2x -3y + 5z = k~-=-=------- (i)

(ii) passes through the point (3,4,-1)

=>k=-11.

5 (27-37 +5K)e T =11

(e)(i)) If Aand B are events associated with a random experiment such that (2 X1= 2)
P(A)=1/3,P(B)=1/4,P(ANB)=1/5findP (AUB).

Ans: P(AUB)=1/3+1/4-1/5= 23/60

(ii) If the sum of the mean and variance of a binomial distribution for 5 trials is 1.8, find the
distribution.

Ans: Let n and p be the two parameters of the binomial distribution. Then mean=np and variance =
npg, where g=1-q

np+npg=1.8

Solvingwe getp=9/5 or1/5

Therefore reqd. Distribution = * C, (1/5)*(4/5)°™, where x=0,1,2,3,4,5

2(a)(i) Let * be a binary operation on A=N X N defined by (a,b)*(c,d)=(ad+bc, bd )
for all (a,b), (c,d) € A. Prove that A= N X N has no identity element. (4X1=4)
Ans: Let us assume the (x,y) be the identity elementin A. Then by definition of identity element
(ax+bx, by)=(a,b)foralla, bEN.

Hencex =0,y =1[because b€ Nand b # 0]

Since 0 & N, Hence (0,1) ZA=NXN

Therefore thereishoidentityelementin A=N X N w.r.t hinary equation.

(ii) Solve :- tan T(x-1)+tantx +tan " (x +1) =tan™ 3x

Ans:By the given expression we have tan™ 1(—32:)1{)?:-)1): = 1+3(Z;;C(x)
Or, tan™ —= - =tan’ - -
2—x 1+3x
Or, solvingwe getx =[4x"-1] =0
Orx=0,%,-1/2
0 a b
2(b)()WhenA= |—a 0 ¢ then find X(A+ A )and % (A=A ) (4X2=8)
—b —c 0
0 —a -—b
Ans: A" =5la 0 —c

b ¢ 0



0 0 0
Hence B(A+A)={0 0 0
0 0 0
0 a b
And %B(A-A)=|—a 0 ¢
—bh —c 0

OR

Solve by Cramer’s rule :
x+y+z=1;ax+by+cz=k,a’x+b’y+c’z=k(a £ b £ )
Ans:Solving the given eq by Cramer’s rule we get
x=DyfD ,y=DafD ,2= Dy /D -ssmmnev (1)

1 0 0

where D =

a b—a ¢ —b | by replacing the 2" columnby C, — C, and 3 column by Cs— Cy

a? b*—a® c*—b?

=(a-b)(b-c)(b+c-a-b)
=(a-b)(b-c)(c-a)

1 1 1
k b ¢

k> b

D, = =(k-b)(b-c)(c-k)

Similarly D, =( a- k)(k-c)(c-a)

AndDs=(a-b)(b—k)(k-a)
(le=b)(c—l)  _ (a=k)(k—c) _ (b=k)(k-a)
(a—b)(c—a) ’ " (a-D)(b-0) ' T (h=c)(c-a)

Hence from (1) x =

x4+ 4 X X
(ii)Provethat | x x+4 x | =16(3x+4)
X X x+4

Ans: OperatingR;— Ry +R; +R;
1 0 0
x 4 0
x 0 4

(3x+4) , OperatingC, — C, - C; , Cs— Cs- C; and expanding along R, we get 16(3x +4)

OR
(a+x)? a-y (a—2z)?
Find the value of | (b —x)? (b—y)* (b—2)*
(c—=x? (c=»?* (c-2)°

Ans: Let A be the givenexpression,

=(a® - 2ax +x°) [ (b%-2by +y?)(c?-2cz + 22) - (c*-2¢cy +y2) ( b?- 2bz + )] -
(a-y)[(b* - 2bx + X e2-2cz+7%) - (c? - 2cx + X2)( h2-2bz+z°)] +(a%-2az+2°)[(b*-2bx + x%)(c*-2cy +
v? ) —( c®-2cx + x%)( b2-2by +y?)]

; _ 1+Sinx—Cosx | dy _ 1 -
( C) (I) va - 1+f.3inx+.Cosx show that dx 1+cosx (4 X3 12)
Ans:y o A S CIGEIR o y = tanx/2

- (1+cosx)+Sinx
Differentiatingw.r.t x we get



dy/dx = !

= X -
2 COSZ; 1+cosx

OR
f1p2—glf2

If x = f(t) and y = g(t), prove that d?y/dx* = T
differentiations w.r.t t.
Ans:We have dx/dt=d/dt f(t) =f4(t)
Againy =g(t), hence dy/dt = g.(t)

_dy/dt : 4
dy/dx =00 = Ealt)/ Bt

Hence dZ’V/ dx’ = d/dtga(t)/f(t) Ixdt/dx =(f.g; —gaf, )/ f12X1/f1 = (f,g,—gaf2) /f13

, where suffixes denote

tanx

a+btan®x

tanxdx sinx cosx dx
Ans:Letl= —— = = —
a+b tan®x acos“x+b sin“x

We puta cos’x + b sin’x=z

(ii) Evaluateg

. - . d
Differentiating we getsinxcosx dx = z
2(b-a)

1
Or, | ~E—Sd2/2

- )

1 .
= log | a cos®x + b sin®x + k
2(b—a)

OR Integrate g x e* Cosx dx.
Ans: Integrating by parts we getx e” cos x dx - dx/dx [ e cos x dx] dx
=x.1/2 e"(cosx+sinx)— ’/zs e (cos x + sinx Jdx------------(i)

Nows e*( cos x + sinx)dx =e”Sinx - S e*finx dx 4\ e" sinx dx = e"sinx
Theréfore from (i) we get § x e” cos x dx =% xe” ( cos x + sinx) —Yz e” sinx +¢
(iii)Solve - tanxdy —tanydx = 0, given y = 1/2 when x = 1t/4
Ans: We have dy/tany —dx/tanx=0
Or, Iogsiny‘— I0g| sin x| =logk
or] siny| = k|sinx|
Y questionwe havey= /2 whenx = /4
Therefore we getsinmn/2 =k sinmn/4
Ork=v2
Hence the solutionis |siny |=v2| siny
OR
A particle starts from the origin with a velocity u and moves ina straight line, its acceleration
being always equal to its displacement . If v be the velocity when its displacement is x, then

show that v2 = u? +x%.

Ans: Let x be the displacement of the particle at time t, then if v and a be the velocity and
acceleration resp. we have v = dx/dt and a = dv/dt

Or, (dv/dx). (dx/dt) = x or vdv = xdx

(] e g N — (1)

By question v = u when x =0. Hence form (1) we get vi=xt+u?

(d ) Answer any One question : - (4X1=4)



(i) If o, B, y be the unit ventors satisfying the condition o+ 7+ ¥ =0, show
that&? -I-_f? _]; -+ Ef?: _g
Ans:Since o + ﬁ—l y 0
Therefored@ 'T’ +¥. 0= —dd= —1-— (i)

Similarly B. 7 + @ p = —1— — (ii) andy. ¢+ By = =1 - (i)
Adding (i), (ii) and (iii) we get-3/2

.. X ; 5 o~ A N Gl N, - AN
(ii) In the following statement find p ifvectors i +2°7-3K,p i- j+ 'kand 3i-4j +5 k
are coplanar

Leta = 1 +ZJ 3/|?,_l:: =p/'|\-/j\ +’|2 and_z :3/\1 74/J:\+5/k\
Since a , b ,C are coplanarhence [_5_5_3 =0
1 2 =3
ofp -1 1]|=0
3 —4 5
Orp=2
s
(e) (i) Evaluate:- S X Sin’ x dx. (4X1=4)
0
Ans:Let | = [) xsin®x dx
Orlznf[f sin‘x dx - fon xsin’x dx i
Or2l = mn/2 f;( 1 —cos2x)dx =1/2 [ x—sin2x/2) =1’/ 4
i 0
dx
(ii) -
5+4 Cosx
0
1+tan’x /2 _ sec*x/2

Ans: We have

5+4 cosx 5(14 tan? \’) +4(1 tm:z x) - 9+ tan®x /2

Now we put tanx/2 =z, so we have sec’x/2dx = 2dz

From tanx/2 = z, we get

x {0 |1

z|0 0o

co

=2x1/3 [tan" 2/3] =1/3.
0

w 2dz
Henee fn 5+4cosx f 94zt
(f)Answer any One question : (4X1=4)
(i) Twelve cards numbered 1 to 12 are placed ina box mixed up thoroughly and then a card
is drawn at random from the box. If it is known that the number on the drawn card is more
than 3, find the probability that it is an even number.

Ans:S ={ 1,2,3,4,5,6,7,8,9,10,11,12}. Let A be the event that the number on the drawn card is
greater than 3, then A = {4,5,6,7,8,9,10,11,12,]. Againif B be the event that the number on
the drawn card is even, then B={2,4,6,8,10,12 }

Therefore A N B = {4,6,8,10,12}. Clearly number of equally likely event points contained in
the events A and A N B are 9 and 5. Hence P(A) =9/12 and P(A N B) = 5/12.

Now by theorem of compound probability we get

P(A N B)= P(A)P(B/A)



Or P(B/a) = 5/9, is the probability that the number on the drawn card is even.

(ii)For a binomial distribution , the mean and S5.D are respectively 4 and V 3. Calculate the
probability of getting a non - zero value from this distribution.

Ans: If the parameters of bifomial distribution be nand p then its mean and S.D are np and
Jnpq. resp.

By problem np =4 and npq = 3.

Because np=4, we get ¢ = %. Hence p = J.

Therefore we get n=16.

Hence the probability distribution of f(x) of the “number of successes” x of hinomial
distribution is given by f(x) = "C, p* ¢"™, whre x=0,1,2,3 .....16

Therefore the reqd probability of getting a non zero value is

1-/(0) = 1 - *°Co (1/4)°(3/4)*° = 1-(3/4)"

3(a) Answer any One question :- (5X1=5)
(i))A company owns mines, mine A produces 1 tonne of high grade ore, 3 tonnes of medium
grade ore and 5 tonnes of low grade ore each day, and mine B produces 2 tonnes of each of
the three grades of ore each day. The company needs 80 tonnes of high grade ore, 160
tonnes of medium grade ore and 200 tonnes of low grade ore. If it costs X 200 per day to
work each mine, using corner point method find the number of days each mine has to be
operated for producing the required output with minimum total cost.

Ans:
v
F(0,100) > / - - .
e

D (D,BD] ot ) /‘// /
e e

3(0,40}‘““‘-—%_“_ 1 G 4

0 E £ TATR0,0) X

(40,0) (160/3,0)

Let x and y be the no of days of operations of the mines A and B resp. Then the total costin
Rs. For operating 2 mines is Z = 200x + 200y. Since total amt of ore produced is (x+ 2y )
tones of high grade and the minimum of high grade ore is reqd is 80 tons, we have

X + 2y = 80.

Similarly we have the following inequalities for the medium grade ore and low grade ore
3x + 2y = 160 and 5x + 2y = 200

Thus the problem can be formulated as Minimize Z = 200x + 200y

The graphs are drawn for the following straight line

x+2y=80, 3x+2y=160 and 5x+2y=200

Corner Point The value of objective function Z = 200x + 200y
A(80,0) 200X80+200X0=16000
G(40,20) 200X40+200X20=12000
H(20,50) 200X20+200X50=14000




| F(0,100) | 200X0+200%100=20000

Thus the min. value of Z occurs at the corner points G(40,20) and the minimum value of Z is
12000.

For minimum cost mine A for 40 days and mine B for 20 days si Rs. 12000.

(ii)Solve graphically ;- Maximize Z =-4x + 6y subjectto the constraints : - X +y < 3, -%x+
3y<isandx,y>0

Ans: With ref to the set of rectangular Cartesian co ordinates axes O and OY the graph is
drawn. The region satisfied by the lines is shown by the shaded lines. Here the region of the
feasible solution in unbounded. The lines of objective function Z = -4x + 6y for different
values of Z = (0,12,24) are shown in the fig. We see that the max, value of Zoccurs at a
single point A(3,6). Though the region of the feasible solution is unbounded, the given
problem has unique primal solution at x =3 and y = 6. The max. value of Z = 24.

(b) Answer any Two questions :- (5X2=10)
(i)Show that, the function Sin® x Cos x has a maximum value at x =7/3.

Ans: Let f(x) = Sin®x Cosx

= 1/8( 25in2x —sin4x)

Hence f'(x) = ¥(cos2x — cos4x) and f”(x) = -sin2x + 2sindx

Now we have f'(1t/3) = %[cos 21/3 — cos 41/3] = %(-1/2+1/2) =

And f'(r/3)= -sin2m/3 + 2sindn/3 = -3 x ¥3/2 which is <0

Since f'(11/3) = 0 and ”'(r/3) <0.

Therefore it is evident that f(x) has max value at x = /3

(ii)Find the condition that the straight line x Cos © +y Sin © = p may touch the parabola
2
y* = dax

Ans: xcos@ +ysin 8 = p--—-—-- (1)
y? = dax------- (2)
The eq of the tangent to the parabola (2) at the point (at?, 2at) is x-yt= - ) - (3)

Let us assume that the straight line (1) is a tangent to the parabola (2) at the point (at?, 2at).

Then (1) and (3) are identical. Hence
[} sin@

COST = _—r' / at

Hence tan @ = —t and t = p/asin 8, or p = - asin ftan 8, which is the reqd condition for the
line(1) to be a tangent to the parabola (2).

(iii)Using integration find the area of the triangle whose vertices are A(10),B(2,2)and

G134



Ans : Eq. of line AB is y=2(x-1)--=---=-n=snn- (i)

; e A S VY I ii
Eq. of line BCis il Lory=-x+4 (ii)
Eq. of line CAis%z%ory:Vz(x-l} -------- (iif)

[ 20c— Ddx + [ 2(=x + Ddx - [ 1/2(x — Ddx

= 2[(2-2)-(1/2-1)1+[(-9/2+12)-(-2+8)]-1/2[(9/2-3)-(1/2-1)]
= 3/2 sg.units.

dy
(iv)Solve:- (x+y+1)—=1
dx

Ans: The given eq is (x+y+1)dy/dx =1 or dx/dy —x= y+1-------- (i) which is of the form dx/dy +Px
+Q, where Q =y+1

Multiplying both sides of eq(i) by e-Y we get

eVdx/dy- eV x=(y+1)e”

or d/dy(xe”) = (y+1)e¥-------(ii)

Integrating both sides of (ii) we get

xeV =-(y+1l)e¥ —e” +c

or x = -y-2-+ce” which is the reqd. general solution of the given differential eq.

(c ) Answer any One question :- (5X1=5)
(i) Find the equation of the plane which passes through the point (2,1,4)and is
perpendicular to each of the planes 9x - 7y+6z+48 =0andx +y -z= 0

Ans:

Eq. of any plane which passes through (2,1,4) is given by a(x-2) +b(y-1)+c(z-4) = 0------- (i)

If this plane is perpendicular to 9x-7y+6z+48=0, we have

From (ii) and (iii) we get by cross multiplication

A=k, b=15k and c=16k

So eq. of the plane is x+15y+16z=81 [ k # 0]

(ii)Find the shortest distance between the following lines:- ﬁ;—iz%{ =Z4;3 and
2x+3 _2y-3 _z+1

5 =2 1




Ans: —= =
2 -3, 4
b ¥—== 1
SRR o R L —
2
S.D = |[327a1) . (bix by)
(b1x by
— ZhS AN — A\ A\
a=1-2]+3k, =i | oa P
—_—  — /. /\ 2 2
iX b2 | J &
11
2 <3 4 = |'j8+k.7
% 4 %
—_— — S a s
az-ar=-- 1+ | -4k
Hence (E.z‘"_abl).(bﬂbz):-—-SO:—%

Therefore | b1 x bgl =V 1+64+ —-—Ii = Vv381/2

Therefore 5.D = (-%) /(V381/2) =105/ V381 units.



