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INSTRUCTIONS: Answer Question One and any other two questions
QUESTION ONE (30 MARKS) COMPULSORY

a) Determine f(g(x)) and g(f(x)) giventhat f(x) = x> +3x+1, g(x) =x+1

(4 marks)
. .. . ... dy . _ 3
b) Use the first principles to determine the derivative 5, dveny = Norai (5 marks)
c) Evaluate the following;
. . 2x%43x+1
U L PP (8 marks)
, 21
i) lim— (3 marks)

xo1 x2-3x+2

dy

d) Given that x + xy + y = 2determine = Hence find the equation of tangent line to the graph

of the given function at point P (1, 2). (4 marks)
e) The total sales s (in thousands) for a home video game t months after it was introduced is

. 250¢t2 . .
given by s(t) = t2+1i)0 . Find s’(0) and interpret your results (4 marks)
f) Determine the derivative of the following function using chain and quotient rules; (4 marks)
x2 1
fe) = Ix + 1]
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g) Use product rule to differentiate h(x) = e2*’ (x2 + x + 2) (3 marks)

QUESTION TWO (20 MARKS)

a) In a medical treatment 500 milligrams of a drug are administered to a patient. At time t hours
after the drug is administered X milligrams of the drug remain in the patient. The doctor has
a mathematical model which states that X = 500e~2 Find;
1) The derivative of X with respect to t (2 marks)
i) The quantity X and rate of change of X att =5. Hence using your result estimate X

when t = 6. (3 marks)
b) For what value of ais the following function;

ax+5 if x<1
f(x)=9 , . continuous for all real x ? (5 marks)
X°=3x+4 if x>1

¢) A mobile phone manufacturer has introduced a new phone in the market. The marketing

manager determines that t weeks after an advertising campaign begins, P(t) percent of the

. . _100(t%+5t+5).
potential market is aware of the new phone, where P(t) = 24101730
i) Determine the rate of change of percentage P(t) at 5" week. (4 marks)

i) What happens to the P(t) and the rate of change of P(t) in the long term?

(6 marks)
QUESTION THREE (20 MARKS)

a) John Kimeu the owner of the Joki boutique estimates that when a particular kind of perfume

is priced at p dollars per bottle, he will sell B(p) = 1%' p = 5 bottles per month at a
total cost of C(p) = 0.2p? + 3p + 200 dollars.
) Express the profit as a function of price p per bottle. (3 marks)

i) At what rate is the profit changing with respect to p when the price is 12dollars per

bottle? (6 marks)
b) An epidemiologist determines that a particular epidemic spreads in such a way that t weeks

: 5

after the outbreak, N hundred new cases will be reported, where N(t) = 12;2;

: . dN d*N

1) Find n and Iz (6 marks)

i) At what time is the epidemic at its worst? What is the maximum number of reported

new cases? (5 marks)
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QUESTION FOUR (20 MARKYS)

a) Obtain all the critical numbers of f(x) = —2x3 + 3x2 + 12x — 5 and use the second
derivative test to classify each of them as either relative maxima or minima. Then sketch the
graph of f(x). (10 marks)

b) Use the first principle to get the derivative% fory =vx2 +1 (4 marks)
X

¢) A manufacturer determines that x units of a particular luxury item will be sold when the price
isp(x) =12 —x Inx® hundred dollars per unit;
1) If the revenue is R(x) = xp(x) obtain the rate of change of revenue. (3 marks)
i) Estimate the revenue obtained from producing the 5™ unit. What is the actual revenue
obtained from producing the 51 unit? (3 marks)
QUESTION FIVE (20 MARKS)

a) Sketch the graph of a function y = (i:i; (9 marks)
b) Find the second derivative of the given function
] 3x2+5
) y = To2x (5 marks)
i) y=Invtz+1 (6 marks)
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