11

12.

13.

14.

[4]

b) State and prove Euler’s theorem on homogeneous
functionsof two variables. 5

a) If z=f(x,y) and x=€"+e’, y=e'—¢" then prove
thet

2 _oz_, oz 2
X v ox oy >

3 3
b) If tan u=X"*Y then provethat x%+y%=sin2u.5

a) If x=rcosbcosd, y=rsin@sing, z=rcosd then show

o(x.y,2)
2(1,6,0)

that -r?sing 5

b) Examinetheequation x? + x3y + y? = 0 for theexistence
of uniqueimplicit function near thepoint (O, 0). 5

a) Find and classify the extreme values (if any) of the
functiondefinedby f (x,y)=x3+y*-3x-12y+20. 5

b) Findtheshortest distancefromtheoriginto thehyperbola
x2 +8xy + 7y? = 225, z=0. 5

Find the maximaand minimaof x? +y? + z? subjecttothe

2 2 2

conditions 2~ + ¥+ % —1 and Z=X+Y. 10
4 5 25
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GROUP-A

Answer any five questions.
1 a Ify= (x2 —1)n then provethat

(Xz —1)yn+2+2Xyn+l_n(n+l)Yn =0 5

b) State Cauchy’s mean value theorem. Show that there
exists c(azcsb)such that c is the geometric mean
between aand b by using Cauchy’s mean value theorem

1 .
for thefunctions f (x) = +/x and g(X)=ﬁ in [ab]. 5

2. @) State Rolle’s theorem. Verify Rolle’s theorem for the

. sinx.
function f(x)=e—x|n[0,n]. 5
b) Show that %<Iog(1+x)<x forall x >0. 5
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b)

b)

[2]

1
Find themaximumvalueof xx. 5

Show that al rectangles of given area, the square hasthe
smdlest perimeter. 5

_ Iime"—e"‘—2|og(1+x)
Determine x—0 Xsinx

Find all the asymptotes of the curve

y3 —Bxy? +8x2y —4x> —3y? +Oxy —6x2+2y—2x =1 5

2 4

Provethat cosx=1->—+2 ...

21 4
Justify the convergence of the series. 10

1
a) Provethat lim {(n+D)(n+2)—(2n)in _ 4 5
X—>00 X e

b) Examinetheconvergenceof theseries

b)

Provethat the sequence {f, (x)} of functionswhere

fn(x)z%,xe[O,l] is uniformly convergent on

n+X
[0, 1]. 5
Provethat the series Zﬂ isuniformly convergent
n(n+1)
for al real x. 5

10.

[3]

GROUP-B

Answer any five questions.

Evaluate lim limf(x,y), lim limf(x,y) and
x—>0y—0

y—0 x—0

lim  f(x,y), if they exist, for thefollowing functions

(x.y)—>(0.0)
3 3
) f(x,y):x Y xzy 5
X-y
= 0 , X=Y
i) f(x,y)=ysin1+ Y x=20 5
X x2+y2
= 0 y X=0
x% +y?-27% . ;
a) Showthat f(x,y,z) ==————- isnot continuous at
X2 +y? +7°
theorigin (0, 0, 0). 5
b) Find the directiona derivative of the function
f(x,y)=¢€"cosy at the point (0, 0) in the direction of
(v3.1). 5
Xz_yz

Xy——— when (x,y)=#(0,0

a) If f(xy)= yx2+y2 (x.y)#(0,0)

0 when (x,y)=(0,0)
thenshow that fy (0,0) = f,, (0,0). 5
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