
Level : B.E./B.Sc./B.Tech.

Year : I

KATHMANDU UNIVERSITY
End Semester Examination [C]

January 2025

Marks Scored

Course : MATH 104

Semester : lI

Exam Rol[ No.:

Registration No.

F.M.: 20
Time: 30 minutes out.il0 JAI{ ?^",

SECTI N "A"

[0 Q.x I = l0 marks]

Fill in the blank space (s) by the most appropriate word (s) or symbol (s).

l. The polar equation r = a + b cos g represents the curve named as- if

lal = lb l.

2. The value of the
,. x2 -xym

(.r,y)J(1.1) r -Y

J

4

It f(x,y) = (x - 1)(y + 1), then the partiat derivative ff =

A twice differential function f (x,y) has a local maximum at (4, b) il f,' < 0 and

at (a,b).

According to the Fubini's theorem, ifa function f (x,y)is continuous on a region R defined

by a<x<b, hr(x) < y <hz@) with hr,hr. continuous on [a'b]' then

ll*f Q'v)ae

6. Let fi - i x ff. The torsion of a smooth curve i(t) is given by the formula r =
where the symbols have their usual meanings.

The work done by a conservative force F = y z i + xz i + xy i - v f , where f (x' y' z) --

xyz along a smooth curvc joining the points (-1,3,9) to (I'6'-4)
1

IS

1l The divergence ofthe vector field F = yi + (3x + y)i - zi is

Stoke's Theorem is the generalization ofGreen's theorem in

dimensions space.

form in three
9

IS10. The fundamental period ofthe function /(r) = cos 1

5.



sECl lON "B"

[0 Q.x I = l0 marks]

Fill in the blank space (s) by choosing the most appropriate answer from among the given ones. Do

not tick the ansrvers.

I l. The radius ofthe circle r = 2 sin 0 is

tl/z, 1, 2. 4l

12. The graph of Linracon r = 2 t 3 sin 0 is symnrctrical ahout

[x -axis, y - axis, pole,

13. In the spherical coordinates system, the equation 0

Isphere centered at origin

cylinderaboutz-axis

14. lfw = x_ y and x - 2t, y = 2t2,then A=

t0,

t 5. The value of f

t, 2, -21

, where f (') denotes the gamma function.

"tr. f,r
16. The area o I the region enclosed between the curves Jr = I and y = yz is given by the doublc

0=
!
2

G
2

cone with vertex at the origin

straight line through originl

at t = 1.

t dlnl

thelineY=xl

] represents the

a#t

integral_.

Itrli,ayar. trli,aray. [i t,ayar,
17. The Jacobian/(r,9) ofthe transformation x = rcosd, y = rsind is

[] Ii,a,av1

[sin 6, cos 0, 12,

18. The length ofthecurve i (t) - Zcost i+ 2 sin t j,0 < t < 2tt is--
[tt, 2n, ZrlZn,

rl

4nl

19. lf tlre acceleration vector is rvritten as d = ar i + o, fr, then c. =
where the syrnbols have their usual meanings.

,di dlr-l
tdr' dr' Itl dt '

lf the vector field F = xi-zi-yf, is conservative with its potential function f(x,y,z),
then V/ =

I d

20.

txi-zj-yi, t- l- R,
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SECTION "C']

[4 Q.x 7 = 28 marks]

Discuss the symmetry test for the polar graphs. Sketch the graph ofthe curve r = 1 - cos 0.

Find the area ofthe region that Iies inside the circle r = 1 and outside the cardioid r = 1 -
cos a. 12+3+2\

2 Define the directional derivative ofa function f(x,y) at point a (x6,y6) and explain how

fiadient vector of f relates with directional derivative. Find the directions in which the
"tunction 

/(x,y) = (t') . (t') in.r.u,., most rapidly, decreases most rapidly, and the

direction of zero change of / at (1, 1). Find the derivatives in these directions. [3+3+ I ]

J Change the Cartesian integral I: I!1" x2 + yz dx dy into an equivalent polar lorm and

then evaluate the polar integrat. Find the average value of f (x,y,z) = xyz on the cubical

region bounded bythe coordinate planesr - z'y =2,2 - 2in the first octant' 12+3+21

Define circulation and flux on a simple closed curve. State the tangential form ofthe Green's

Theorem. Verify this theorem for the vector field F = (x - y) i+ r/ in the region R

bounded by the unitcircle C:i(t) - cos t i+sin t7',0 <t<?tt. l2+l+4)

oIt

I

Define a potential function. Write the component test for a vector field F - M(x,y,z)i +

N (x,y, z) i + P (x,y rz)f to be conservative. Show that the vector field F = (y + z) t +

(x + z)i + Q + ii is consen'ative and find a potential function for it. [l+2+41

SECTION "D"

[9 Q.x 3 : 27 marks]

5 Express the equation ofthe sphere xz + y2 + (z - 1)z = 1 into cylindrical and spherical

coordinates systems.

Show that the function /(r, y) - ffi nutno limit as (x, y) approaches (0, 0).6

P.t..o.

I



7 Find the smallest and greatest values the function f(x,y) = ry takes on the ellipse t' +

t' = 1 using tne method of Lagrange multiplier.

OR

{J

9

Use chain rule to evaluate 
a{u"ad} 

ut (u, u) = (1, 1) if F(x,y,z) = xy + yz f zx where

x = u+ u, y = u2 +2v, z =2u- u.

Evaluate the integral 1z/t 12-zv (x r 2y)er-xdx dy by using the transformatio n u = x +
2y, v = x - y writing it as the integral over the region in uu plane

OR

Evaluate the triple integral lo2" ff 1t-coso)/2 ,z sinQ dp dg do

Find the value olthe integral I] xtt'1t - x)s/z d.x by using the Beta and Garnma functions

lfi (t) = (2-t)i+ (3t2 + 1)/+413f, defines the posirion of a moving particle at time
t. Find the particle's velocity, acceleration. and direction ofthe rnotion at the time t = 1.

Find the unit tangent vector, principal unit normal vector, and the curvature of the space
curve i (r) = (2 cos t) i+ (3 cos r)7-+ 4r f.

Evaluate the line integral [rt.i at ofthe vecror field F = x2i-y j alongthe curve

C: y - x2 lrom (0,0) to (2,4).

l0

ll

t2

0,

2,

0,

-n<x<-L
2

13. Write the Fourier series expansion ofthe periodic function /(r) = _! <, <!
2

lt-<x<n
2


