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QUESTION 1

(a) Find the Taylor Series generated by the function f(z) = cosz

at z = 0. (8 marks]
(b) From the formula derived for the Taylor Series of cosz in (a) above,

derive the Maclaurin series for cos z. [4 marks]
(c) Use the Binomial series to estimate 1/1.25 with an error of less than

0.001. » [8 marks]

QUESTION 2

(a) Find the area of the region that lies inside the circle r = 1 and outside
the cardioid r = 1 — cos 6. [5 marks]

(b) Replace the following polar equation by the equivalent cartesian

equations and identify its graph, r? = 4rcos . [7 marks]
(c) Find all the polar coordinates of the point P(2, £). [8 marks]
QUESTION 3

(a)If f(z,y) = zcosy + ye®, find the second-order derivatives:

g—;é and 5‘9726% [5 marks]

(b) Show that the equation z? — 4y? + 2z + 8y — 7 = 0 represents a

hyperbola. Find its center, asymptotes, and foci. [7 marks]
(c) Find the directrix and the eccentricity of the parabola r = =2 [5 marks]
(d) Find the polar equation for a conic with e =1 and y = —6. [3 marks]



QUESTION 4

z? — 3y

a) Find lm ——=—
(@) (2.4)(00) /T ~ /Y

ez (zy) #(0,0

(b) Show that f(z,y) =4 1V is continuous at
0 (z,y) = (0,0)

every point except the origin.

(c) Find g—; if the equation yz — Inz = r + y defines z as a function of

the two independent variables  and y and the partial derivative exists.

QUESTION 5

(a) Show that f,, = f,, for the function f = zy + y—fi—l

(b) Use the chain rule to find the derivative of w = zy with

respect to ¢t along the path z = cost,y = sint.

(c) Find a spherical coordinate equation for the sphere

2+ y?+(z—-1)2=1.

[6 marks]

[10 marks]

[4 marks]

[6 marks]

[7 marks|

[7 marks]



QUESTION 6

(a) Evaluate the iterated integral [ [2(4 — y?)dydz.

(b) Express 42 and ‘9’” in terms of r and s if w = 2% + 3/,
r=r—8, Yy=r-+s.

(c) Evaluate the volume of an ’ice cream cone’ cut from a

solid sphere p < 1 by the cone ¢ = % given by

V:/:”/f/olpzsmqsdpdqs 4.

(d) Find a spherical coordinate equation for the cone z = /72 + 2.

QUESTION 7

(a) Find a polar equation for the circle 2 + (y — 3)2 = 9.

(b) Find %5 as a function if f(z,y) = ysinzy

(c) Suppose that we substitute polar coordinates z = r cos § and
y = rsin@ in a differentiable function w = f(z,y). Show that

(i) & 5 = frcos0 + fysinf and

(i) 1% = —f,sinf + f, cosd

(d) Evaluate the double integral over the region R.

//(6y2—2a:)dA R: 0<z<1 0<y<?2
R

[4 marks]

[6 marks]

[6 marks]
[4 marks]

[5 marks]
[5 marks]

[3,3 marks]

[4 marks]



