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Question 1 is compulsory and Answer any 6 from the remaining questions.
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1)

Find the extreme walues of the function
f(x, y)=x*+1*=3x =12y + 20

f,=3¢ -3, f =3 -12

We shall find points ( x, y ) such that f =0and f = 0.

3x*-3=0 and 3> -12=0 or x¥*-1=0 and y*-4=0
x=%1,y=4+2

(1,2)(1,-2)(-1,2 )(=1,-2) are the stationary points.

Let A= 1 . B:fry" Ifw
52 (1,-2) (-1,2) (-1, -2)
A = 6x 6>0 6 -6 -6<0
B=0 0 0 0 0
C =6y 12 -12 12 =12
AC - B? 72> 0 -72<0 -72<0 72> 0
Conclusion | Min. pt. Saddle pt. - Saddle pt. Max. pt.

Maximum value of f (x, y ) is,

f(-1,-2)=-1-8+3+24+20 =38

Minimum value of f(x, y)isf(1,2)=1+8-3-24+20=2

Thus,

Maximum value is 38 and Minimum value is 2.

2) (i)

Let k=lim

b A

Applying L' Hospital’s rule,

log (sinx)

W2 (m2-x)* L%J

cosx/sinx

k=lim

xon2 —2(w/2-x)



cot x (g]

ie., =lim
x - x/2 —2(n/2—x) 0
4 .
— 2 ——
Now, k= lim cosec” x _ 1
x—m2 p 2

(ii)

2
Let k = lim = +2?“f‘x'2...[9}
xsin” x 0

x—=0

3

. x*+2cosx-2 .. x*+2cosx-2 X
= lim — = lim - lim

x—=0 sin” x £ x50 x =0 | sinx

3
2
. Xx“+2cosx-2
Hence, k = lim < S E
x =0 X U

Applying L’ Hospital's rule,

2x —2sinx {E]

k= lxl—I}Iﬂl 45> 0
_ i 2720082 [g)
= 114{} ‘121-:2 e U
i 28inx _ 1 sinx 1, |1
T T24x 120 x 120 12

3)
O(x,y,2)
IJC x+y+z=u’y+z=vandz=ut}w,ﬁﬂdﬂlez?ﬂlufﬂfa[u vw\j



o(x,y.z) |0y &8y Oy

= J= a(u,v,w)_ E 5; %
oz 0z oz
ou oJv oJow

It is evident that we should have x, y, z in terms of u, v, w.

Consider x+y+z=wu...(), ytz=v...(2, z=uow ...(3)
Using (2) in (1) we have, x + v = u L X=Uu-—-v
Also by using (3) in (2) we have, y + wow =v . y=7v — uvw

Hence, the given data is modified into the form,
X=U—-0, Y =0 — UvW, z = uvw
Substituting for the partial derivatives, we have,

1 -1 0
M = |-vw (1-uw) -uv
I=o(uow) | . -

= 1{(1—uw)uv—(uw)(—ut})}+1{(—Uw){uv)~(vw)(—uv)}
Thus, |] = uv

2. _ .
= yv—-ulvw+ul vw—uv' WUV W = UT;

Let M=x*+y*’+x and N =xy

% = Zy and @ =¥
oy ox
oM oON

dy - ox =2y-Y =Y. .. neartoN.



1(oM _oNY_y _1_
Now, N(ﬁy 61} Xy x f(x)

!
Hence, [-F = e“mdx = ijdx =8 = y
Multiplying the given equation by x, we now have,

M=x>+xy’+x* and N = x%y

The solution is [Mdx+|N(y)dy =c

4
x
ie,  [(x’+xy’+x*)dx+[0dy =c or |Z-+

5)
Solve the equation (px—y)(py+x) = 2p by reducing into Clairaut’s form,
taking the substitution X = x*,Y =y

& X=x2=>d—x=2x
dx



6)

dy

Y=y2:>?y-—2y
dy dy dY dX dY
B AL = Ll
. Now, P I~ dY dX dx and let IX
1 x JX
ie., P=?y"P'2I OYF’:;P. That is PLTFP

Consider, (px—y)(py+x) =2p
[EPJEJ?MEPJﬂﬂ]ﬂ‘EP

JY JY JY
(PX-Y) JX
(PX-Y) pr1)JX =2Y=P
I A
- PX—Y)(P+1)=2P or PX-Y = =
ie., ( ) - P+1
2P
R I
e P+1

This is in the Clairaut's form and hence the associated general solution is

2c
c+1

Y =CX——ZE— or vy’ =cx? -
c+1

Thus the required general solution of the given equation is|y~ = ¢X ~

& V= |[[dxdydz

xfa+y/b+zfc=1 .. z=c(l-x/a-y/b)
If z=0,then x/a+y/b=1 .. y=b(1-x/a)
If z=0,y=0thenx =a

b(l-x/a) c(1-xfa-y/b)

V= i I j dzdydx

0 y=0 z=0




7)

shaded region - entire first quadrant ,

integral does not converge in this case since both limits are 0 to infinity
After changing order we get

C0 co

[ eT_ydxdy
00

[ee)ee)

-y
or they can change question to [ | erydx
0 x



a0 o —y
e I= [ [ Zdydx —
x=0 y=2x y ’,J'y=x
On changing the order we must have PeRs

y=0to wand x =0toy.

I= T jr' E_ir;ixdy= | é—;{x]gdy

y=0 x=10 y y=0 0 y=0 .‘X
o0 -y e 00
1= [ Syay= | erdy=-le"h (1]
y=0 y y=10
8)
w2 m2
¢ do J . i
_ _ . -1)2 .
Let, I = "-ﬁ = Ism "20d0 = Ism Y29 cos’ 640
2 4/sin0 D 9



®/2

and I, _[ sin® 40 = Ismw‘ﬂd'& = Ismmﬁcos 0 do

We have, I sin’” B cos? 040 = __B(P‘;1 q;l]

_ 1 /2+1 0+1) _1,(1 1
Reehta B[ ] 25(4’2]
_1g(12+1 0+1) 1431
! ( ]_2B[4’2)
I % %B(l/zl 1/2)-B(3/4,1/2)
Ix] = 1T(1/4)T(1/2) T(3/4)-T(12)
1Tt 4 T(3/4) r'(5/4)

R L 1/4 \1/“_(1/4) gd



