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QUESTION 1

1. (a) State the Mean Value theorem. [2 marks]
(b) For what values of a and b does the function

_Jax+b ifz<0
/=) '“{ e, ifz>0

satisfy the hypothesis of the Mean Value theorem? (56 marks]
(c) Sketch the graph of the function
f(x) = z* + 22°

Indicate all intercepts, extrema, points of inflection and asymptotes where
possible. [13 marks]

QUESTION 2

2. (a) Evaluate the following limits clearly showing your steps.

(i) lirglJr (z Inz) [6 marks)
(i) lim (z + €%)* (7 marks]

(b) Show that the function f(z) = (z — 1)e® is increasing for z > 0. [4 marks]

(c) Suppose that f is differentiable on an interval I and suppose that
-2 < f'(z) £ 2 for all points z in I. Then, use the Mean Value theorem
to show that

[f(z1) — f(z2)] < 2|21 — o]

whenever both z, and z; are in I. [3 marks]



QUESTION 3

3. (a) Consider the function
flz) = i— on the closed interval [-2, 1]

(i) Identify local extreme values of f stating where they occur. [7 marks]
(if) Determine the global extreme values of f. (3 marks]

(b) Find the area of the region in the first quadrant that is bounded by the
z-axis and the curves y =z and y = 1 — z°.
Include a sketch of the region in your answer. (10 marks]

QUESTION 4

4. (a) The region bounded by z + y = 5 and zy = 4 is revolved about the z-axis
to generate a solid. Find the volume of the solid. [0 marks]

(b) The region in the first quadrant bounded by ¥y = 4 — z? and the z and y
_ axes is revolved about the y-axis to generate a solid. Find the volume of
the solid. {10 marks]

QUESTION 5

5. (a) Determine the arc length of the curve that is represented parametrically
by
z=1—-cost,y=1%t—sint, for0 <t <

S

[10 marks]
(b) Find the arc length of the curve

y® = 23 from (z,y) = (0,0) to (1,1)

(10 marks]



QUESTION 6

6. (a) Find the limit of the sequence

tn = n+1

[6 marks]
(b) (i) State the Non-increasing Sequence theorem. (2 marks]
(it) Consider the sequence {a,} with
n+1
an 1=
n

A. Show that {a,} is non-increasing. [4 marks]
B. Prove that {a,} is bounded from below. [4 marks]

C. Deduce that {a,} is convergent clearly stating any theorem
used. [2 marks]
D. Hence evaluate lim ay,. [2 marks]

QUESTION 7

7. For each of the following series, use any appropriate test to check for convergence
or divergence. State any test used.

(a) Z 1—3;; [6 marks]
(b) 2;1 1 +11nn {8 marks]
(c) ! [6 marks]



