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I - (a) Define e - 6 definition of limit of a fiuction of two variables. Using th is definition,

show that . lim .(x2 + y'z)i = g.
(x,y)r(0,0) -

r? ,3 -3 ira
(b) (i) Given that the firnction /(r, i =|fr f m x2 + yz 

is continuous at thet 1 otherwise
origin, what is i{?

(ii) kt z be 6sfined implicitly as a function of r and y by the equation
x2z + yz3 = x. Determine z r rnd zr.

(c) Whea two resistances R1 and R2 are couected in parallel, the total rcsistaDce R

safisfie

111
R:&*&'

If R. is measured as 300 ohms with a maximrun error of ZVo and R2 is measured as 500
ohms with a maximum error of 39o, what is the rnaximum percentage error in R?

2.(a) (i) Define gradient of a firnction of wo variables.

(ii) In wtat direction, is tle function defined by f (a y) : xezv-x increasing,
rapidly at &e point Po(2,1), and what is tbe maximum rate of increase? ln what
direction is f decrcasing most rapidly?

(b) (i) Find a vector that is normal to the level surface t2 +2xy-yz+3zz =7 at the
point Po(1,1, -1).

(ii) Irt z = f (x,y), where r = dt af.rd, y = at for constants a and b. Assuming all

necessary differentiability, find ff in terrns ofthe partial derivatives ofz.

(c ) Find the point on the plane x + 2y + z: 5 that is closest to the poim P(0,3,4).

3. (a) (i) Evaluate I!*fiaO; R:0<x< 1, 1<y<3 using irerated integration.

(ii) Find the volurne ofthe solid bounded below by the rectangle R in the ry plane and
above by the grapn of z : f (x,y) wilere f(:,y) = 2x * 3! ; R: 0 S : < 1, 0 < y S
2.
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(b) Evaluate l[, x dy dx ; D is the region between the parabola y : 12 and the line

Y =2x+3.

(c ) Evaluate ti tF e"+v'dtdy by converting to polar coonrlinates

4. (a) Find the volume of the teraMron 7 bounded by the plane r *y + z = 1 and the

coordinate planes x:0, Y =0, z:0.
(b) Use cylindrical coordinates to evaluate JlJ, z(xz 1yz1-tlzix dy dz where D is solid

bounded above by the plane z : 2 and below by the surfac* 2z = x2 + yz

(c ) Let D be the region in ry - plane that is bounded by coordinate axes and the line
x + y = 1. Use suitable chaage of variables z = x - y, v =, + y to compute the integral

I!,ffiat a*'

5. (a) Evaluate the line integxal [0 dx + x dy * zdz), where C is the helical path given by

x: cost, y = sint, z =tfot03 t <r/2.

O) Veri& the vector fietd F(r, y) : (x + 2y) t + (2x + y) I is conservative and find a

scalar potential f for F. Then waluate the Iine integral J, F. dR" where C is any mooth path

sonnecting t{(0,0) to 8(1,1).

(c ) Veri& Green's Tbeorem for the Iine integral $"Qy* - xdy) where 6 is the closed path

as shown in the figure below

Cz

C2,0) Cr (2,0)

Path C

6. (a) Evaluate lJ, Gz + yz)ds where S is the surface of the hemisphere

L-x2-y
(b) Use Stokes'theorem to evaluae llr(curl F. N)dS, q/here F : x t + yzJ * xyz k arld

S is that part of paraboloid z -- 4 - t2 - y2 witb z > 0. Use the upward unit normal vector.

(c ) Use the divergence theorem to evaluare the surface integral ll, F.l\l dS for f = 2y I -
zJ *3x &and,Sis the surface ofrhe upper five faces of the unir cube 0 S , < 1,0 <
y31, 0< z< 1missingz = 0.
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