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Questionr One [30marks]
a) Let f be a function defined by

3r
N} e whenz#0
He) { 0, when x =

Does lim;..c f{z} exist? [5mks]

b} A function f is defined by

A, wihen & = [

Fla) = { ==t hen z # Q)

Find A so that f is continuous at z « 0, [Binks]

¢) Show that, of all rectangles with a given parameter, the square has the

largest area, [6mks]

d} Find the derivative of f{z) = 5; from first principle. {5mks]
e} Find derivatives of the following functions

i} flz) = 2 fambes|

i) filz)=2a" {4rriks]

Question Two [20 marls]

&) Prove that the derivative of the product k{z) = f{2)9(z) of two differ-
entiable functions f and g is given by [Bmks]

E%U(x}y(:n}] == fz)g' () + o{z)f'(x)

b) Iz = gt — cosh), y = a(# 4 sin#), show that % = mtg [7mks]

¢} Find the points ou the eurve y = 2 — 24 — z at which the tangent
lines are parallel to the line y = 37 — 2, [Bnks]

Question Three {20 marks]

a) Find the derivatives of the following funetions

i) oy gl e [5rmks]
ity g == %-5-‘4_;—'&“:‘- [omks]



b) Two truck convoys leave a depet. Convoy A travelling East at 40km./h
and convoy B travelling North at 0km/h. How fast is the distance
hotween the convoys changing 0 rmimites laver, when convoy A js dkm
fromm base and convoy B is 3km from base? {10mks]

Question Four (20 marks]
a) Evalnate the following limits

i} lifg . 28 [4mks]
i) g0 5 [8mks}
{3mks|

ﬁij ﬁmi_,.g !rzT
b) The motien of a stone thrown vertically upwards satisfies an suation

of the form s{t) = at? +bi. Tf the maximum height reached by the stone
is 1.9 and if its acceleration i —9.8m/s?, find its height after hall a

second. f1mks]
Question Five [20maris]
a) 1) Find the general solution of the differential equation {2mks]|
Y _ a2
dr ~ o

i} An evergreen nursery usually sells a certain schiub tres after 6
years of growth and shaping. Tha growth rate during 6 years is

approximated by

L

e
where 1 is the time in years and h iy the height in inches, The
seedlings are 5 inches tall when planted(t=0}. How tall are the

ghrubs when they are sold. {6mks]
b) Sketch the graph of the Runction fiz)= ?g{? [12mks]

T e —E—t——r- g~ i —_—
e e e ol i e e (P L Sy — e e S e, . e Tl = SR TR
.....1.—.‘-._.__.,____.-.-—_—u-n-,.—_..——,—om_m-"_._-'_-"",.,--_"-



