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SECTION "A"
[0Q.xl=l0marks]

Fill in the blank space(s) by most appropriate words or symbol(s):

l. The tunction f (x,y) -riy-i .o.-'(4) ,t . homogeneous tunction of degree

The work done by a force field F(x,y,z) = xi+ yi + zi overthe curve c:i(t) -
i+tj+ f, o<r<1it

3. The value of a in the mean value theorem, where 01a<2 and f(x) - 12 i5

2

4. lim e-rlx" =

5 function f (x) = t + xn has a relative minimum at

6 [],' a r'=

7. If f (x) - xa, -2 < x < 2 with a period 4. Then the value ofthe Fourier coefficient b,
in the Fourier series /(x) = ao * Lt ancos nx * b, sin nr is

The value ofthe integrar ff f ff dx dy dz =

9. The Cartesian coordinates (x,y,z) ot the cylindrical coordinates (^lZ'O,t)

x+0+

The
x=

10. Assume that ll* f G,i dA exists, then lJ^ f U,idA > 0 if

8

IS



SECTION "B"
!0Q.xl=10marksl

Fill in the blank space(s), Do Nor rICK, by serecting the most appropriate answers fromamong the given ones.

I l. If u + ln u = xy. Then
Au

Ax
uxux

u-7'
uy
u-1 t7+u'

uy
u+1 l

13.

12. The statement

f(x)=o,x<0,-1 (x<L.
I f@)ec,f(x)ec1;
f(x) 4 c,f(x) e c1;

The tunction f (x,y) - lrl(1 + y) is

I differentiable;

a-b;

-is 

true if f(x) =r, z>0 and

f(x) e c,f(x) @ cl ;

f(x)ec,f(x)eC1l

at (0,0)
continuous;

a(b) - a(a); a(a) - a(b) )

both continuous and differentiable; continuous but not differentiable ]

14. The polar equation for the circle x' + (y - 3)2 = g i5 1 =
[3sin0; 6sind; 3cos0; 6cos0l

15. lt a(x) is a non-decreasing function inalx <b, and k is a constant. then

I!a61*1a1,1=
Ib-a;

i6. rhe varue 
"r I (i)r (i) 

:
1,,12; o,l2; ft; ,t/.,12 l

17. Consider an object described by the curve C with densityp(x,y), then the mass of the
object is given by

I Ira'; I, p?,idx; [, p(x,y)dy; {, o@,il d.s]

18. The elementary volume dV in Cylindricat coordinates system is

I dr d0 dz; r dr d.0 dz; 12 d.r dO dz 1

19. The equation of the cone z2 = x, + y, 1n Spherical coordinates is

20 Jo e ^ dx=

| ,{i;

o -!t0 _!:
2'a= n

a =-:'2

!
2

\qFi; 2

) a, ae ar;
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SEC TION "C"

I
[3Q.x7=21 marks]

a. State and prove Rolle's theorem for a function / (x) '

b. If /(x) = x2, prove that Rolle's theorem is applicab

the theorem.

OR

Let R be a region, f (x,y,r) e C1, (x,y,z) e R and f (x'y,z) is a homogeneous

function of iegre. n in R. Then prove that x fi(x,y,z) + y fz@'y'z) +-

z f (x,y,z) - ni@,y,z). t4l

ti u - x2y + y2z + zzx,then show that 'i* t,*# - (x + y * z)2. t3l

4. Use the e - d definition to verify that

SECTI N "D"
[6Q.x4=24marks]

Iim
(x 'v)-(

," y,
o,o) x2+yz

OR

le in -1 < x < 1., and verifY
ll +31

t3l

a.

b

c

a. Define the Fourier series.

b. Find the Fourier series of f(x) - x2, -nt < x < n.

Prove that the Beta function B(m,n) - 2 l; sinz'-r 0 coszn-r 0 d0 ' t3l

I

3

3

a. Use the limit definition ofdouble integral to evaluate the integrat I] I] x ax ay t4l

b. Find a center of mass ofa thin plate ofdensity 6 = 3 bounded by the lines x = 0,

y = r, and the parabola y = 2 - x2 in the first quadrant. t3l

Discuss the continuity of f <.,A -- 
f** ,'

(x,y) + (0,0)

(x,v) - o
ar (0,0).

Find the work do ne by F G, y, z) = xy i + y j - yz I over the curve

i (t) - 1ia t2 j +ti, o < t < 1.

Show that the function f(x,y,z)= (x*! + z)3 -3(x+y +z)-24xyz*724has a

maximum at (-1, -1, -1).

5

P.T.O.

2.

=0.

6.



7 . Evaluate the Stieltjes integral [2, xs d Qxlr) .

8' rf (x,y,z) and (p,Q,0,) rep.res:nt l point in space in cartesian and Spherical coordinatessystems, respectively. Then derive the relation ior x ,y, artd z inr.._, 
"f 

p,O, uJ)
(xz+zv3

9. Ii f(x,y)-li#''.''rr,* (0,0).sr,o*tharn(0,0)and/2(0,0)exisrbut 
f(x,y)is(0, (r,y) = (0,0) 

""v'r qr*,,r\

not differentiable at (0,0).

[5e.x2=10marks]

10. Describe the region R, _ R[0,2,_x,x].

11. Find the parametric equation of y _2x2, O < x <2.

12. Convert ro polar coordinates and evaluate the integral Ii l!*Z* ay ar.

13' Graph the sets of points whose porar coordinates satisfy the conditions r<r<2,
andl 3 0 <!.

Write the Cartesian equation
system.

TION' ,E''

x2 + y2 + (z - 3)' = 9 in the Spherical coordinates
14.


