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1. Find the area shared by the cardioids r = 2(1 + cos(e)) and r = 2(1- cos(e)).

2. Solve the initial vallie problem: dr/dt = (3/2) (t+1)(1/2) i +e-tj +1/(t+1) k

with the initial condition r(o)= k .( 5 marks)

3.Express~ in the form"a = arT + aN'N without finding T andN

at t=O for r = t2 i + (t+(1/3)t3) j + (t- (1/3)t3) k .(7 marks)

( 7 marks)

4. Find an equation for the level surface of the function
~

g(x,y,z) = L (x+y)n I (n! zn) at ( In(2) ,In(4) ,3).

f\~O

(7 marks)

( 7 marks)derivatives of the function in those directions.

(P.T.D)



00 sO

(a) L (2n)! / (n! n!) (b) L 6/ «2n-1) (2n+1» (7 marks)
'r\~\ t) :: I

9. Sketch the region of integration and write an equivalent double integral
with the order of integration reversed.

, q

f f 3y dx dy (7 marks)
~ ,,::-0 ~-::. -f;;;g"2-

~-z.\

f f (X2 +1) dy dx
~.-.o Q~a

.Solve the system u=x-y and ~2x+y for x and y in terms ofu and v.
Find the Jacobian O(x,y)/ o(u,v) and use it to evaluate

( 7 marks)

11

y=x-2, y=x+l 7 marks)

(7 marks)
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l. 

I f f( x,y)= 1/ sqrt( 64 -X2- y~) then find
a. function's domain.
b. function's range.
c. boundary of the function's domain.
d. determine whether the domain :is open or closed.
e. determine whether the domain is bounded or unbounded.

(6 marks)

( 5 marks)

3. Find dw/dt at t = 3 usin~ the chain rule for the following
w = x/y + y/z , x = cos (t) ; Y = sin2(t) ; z= lit

( 6 marks)

4. Find the directions in which the following functions increase and
decrease most rapidly at the point PO' Then find the directional
derivative of the -function in th~t direction.

f(x,y) = x2y +exy sin(xy) Po = (1,0)
( 6 marks)

6.Find the local maxima, local minima and saddle points, if any for the
function X3 -y3 -2xy + 6 = O. (5 marks)

7. Sketch the region of integration for the following and write an equivalent
double integral with the order of integration reversed

.,... ~ J f f dx dy

~-:;I ~--;j
( 6 marks)

5.Find the parametric equations for!the line of tangent to the curve
of intersection of the surfaces
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Differential equation
Initial condition

: dr/dti= t i -t j -t k
: r(O)='i+ 2j +3 k 8 marks

2. Find the unit tangent vector and also the length of the indicated portion of the curve

r(t)= (6sin2t) i + (6cos2t) j + 5t k, O~ t ~ JI .8 marks

8 marks

4. Find 8 marksJim (x+3).lx+21.
x~-2)- (x + 2)

5. Find the area inside the lemniscate i = 6 cos(20) and outside the (:ircle r = -V3.

8 marks

5 marks

7. Label the vertices and the centre with polar coordinates for the ellipse
r = 25/ (IO-5cos(20)) 5 marks


