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General Instructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of (6) questions in (2) pages.

3. Answer any (4) questions only. All questions carry equal marks.

4, Answer for each question should commence from d new page.

5. Involvement in any activity that is considered as an exam offense will lead to punishment.
6. Use blue or black ink to answer the questions.

7. Clearly state your index number in your answer script.
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Answer any FOUR questions only

1. Determine whether the following statements are TRUE or FALSE. In each case justify your answer.

a) The function fdefined by f(x) = vx — 1, has the set of all real numbers as domain and [0, o) as

the range. (05 marks)
b) If f'(x) is defined for all x and f has a maximum at x = 1, then f'(1) = 0. (05 marks)
¢) If f(x) = 3x? +x — 1, then f is continuous at x = 1. (05 marlks)
d) The func_tion In(x) is differéntiablé forall x > 0. {05 marks)
e) Ify = 2¢¥, then ‘z;f —2% =y . (05 marks)

[Total marks 23]

2. Consider the function fdefined by f(x) = x* —4x>.
a) What is the domain of f? {02 marks)

b) Determine the x —intercept(s) and y —intercept. (03 marks)
¢) Find f'(x). Determine the interval(s) where £ is increasing and/ot decreasing. Identify the
points of local maxima or/and minima and determine their values if exist? E (05 marks)

d) Find f’(x).Determine th-e interval(s) (if ahy) that the function f is concave up and/or

concave down. If there are any inflection points find their coordinates? (05 marks)
¢) Find lim f(x)and lim f(x). (02 marks)
x—rc0 xX—+—co
f) Sketch the graph of f. . (08 marks)
{Total marks 25]

3. Answer the following questions:

a) Find the equation of the tangent line drawn to £(%) = vx + 5x2 at the point x = 4.

(05 marks)
b) Using the definition of derivatives, find the derivative of g(x) = vx + 1 with respect to
X, (10 marks)

c) The function sihl‘(:.clr2 +y) = x, defines y as a function ofx'implicitly within the interval
(0, 7). Without sketching the graph of the function, show that the function is decreasing

near x = 0, ‘ (10 marks)

[Total marks 25]
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4. a) The height of an inverted cone is 20 cm and the opening radius is 8 cm. The cone is initially
filled with water. Suppose that water starts draining at a constant rate of 15 cm? per second. Find

the rate at which the water drops when water level is halfway down the cone?
(Note: The volume of a cone is gm"zh, where » is the radius and A is the height)
(15 marks)

b) Consider the piecewise function f defined below. Find the value of b such that the function is
continuous at x = 1.

Flx) = {e‘(x"l) forx <1
—{(x—3)2+b forx > 1
(10 marks)
[Total marks 25)
. a) State whether{(—1)"};", converges or diverges. Explain your answer. (05 marks)

b) Consider the increasing sequence {a,}7., with a; = vZ and a,., = /2 + &, forn € N.
i) Show that a,, < 2 foralln € N. '

(10 marks)
1) Conclude that the sequence is convergent and write the limit, (10 marks)
[Total marks 25]
o n3
. a) Use comparison test to show that the series Z e is convergent. (09 marks)
pel M
b) For each of the following, determine whether the series converges.
| !
0y o (08 marks)
n=i
o e 2tl(n+ 1! ‘
ii —_— ‘ 08 marks
) é Gn)! ( )
[Total marks 25]
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