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Instructions

1. This paper consists of SEVEN questions printed on FIVE
pages.

2. Each question is worth 20%.

3. Answer ANY FIVE questions.

4. Show all your working.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS
BEEN GIVEN BY THE INVIGILATOR.



Question 1

(a) Evaluate

.z —2z
i 5151_,1% 5 [5 marks]
2 _
ii. lim ( o 1) [5 marks]
z00 \ 5 — 12
. df . .. ..
(b) Find 3 Using the limit definition for
f(z) =3+8x. [10 marks]

Question 2

(a) Consider the statement:

Points on a graph where both y' and y" vanish are
called inflexion points.

Is the statement true or false? Discuss. [9 marks]
(b) Consider the function

y =123 — 75z + 5.

Find the
i. stationary points and classify them [5 marks]
ii. inflexion points [3 marks]

Hence make a sketch of the graph of the function.
[3 marks]




Question 3

(a) Differentiate

2

i. y= (:zz)x [4 marks]
2 -1
Y= 21 [4 marks]
(b) Integrate

. i. /az\/B —zdzx [5 marks]

. 2 dx
ii. /0 0T a2 [7 marks]

Question 4

(a) Use the limit definition to prove the product rule

%{ sinz} = cosz. [7 marks]
(b) Use Leibnitz’s rule to find
| 4
21% ( In :L') : [7 marks]

(c) Find the exact area of the region enclosed between
y=T7T—z*andy=1-=z. [6 marks]




Question 5.

(@) Giveny = vz2+ 2, find ¢ [7 marks]
(b) Differentiate and simplify

y:ln(x2—6x+9)+3_Ax. [6 marks]
(c) Evaluate the integral
dx
Question 6
(a) Find the largest rectangle that can be constructed
inside the ellipse z% + 2y? = 100. [10 marks]
(b) Evaluate
i. / 32z%sin 2z dz [5 marks]

"

i / " sin®0do [5 marks]
0




Question 7

(a) Evaluate
2
i. lim ST [4 marks]
z—=0]1 —cosz
—4/1
i lim +82 5 marks]
0 T

(b) Find the equation of the normal to the graph of

Yy =28Inx — Ccosx

atz =1Z. [3 marks]
(c) Integrate
i. f (g- — 6% + 3:2:2) dz [3 marks]
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ii. / sec? 6d6 [5 marks]
0




