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INSTRUCTIONS:

e This paper consists of FIVE questions.

e Answer question ONE and any other TWO guestions.
e Show all the necessary worrkings

e Observe further instructions from the hooklet.

MASENO UNIVERSITY IS0 9001:2008 CERTIFIED @

QUESTION ONE {COMPULSORY) {30mks)



QUESTION ONE (COMPULSORY) (30mlks)

(a} (i) Define detivative of a function f(z) [2mks]

(ii} Consider the function f defined by the formula
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State the domain and the range, hence draw the graph of i
[3miks]

(iif) Prove that imz.e f{z) = 4 if
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[4mks]

(b} A 13-foot ladder leans against a vertical wall. If the bottom of the
ladder iz slipping away from the base of the wall at the rate of 2 fest
per second, how fast is the top of the ladder moving down the wwall

when the bottom of the ladder is 5 feet from the base? famle]
(e} {i) Prove that lim,. ,; % does not exist. [3mks]
(i) Show that
zl-ﬂéz —8=1
[4mks]

(d) If g(s, 1) = f(&® -2, > —£%) and § is differentialble, show that g satishes
the equation 13 + a2 =0 [4mks)

(e) Find the absolute exiroma, if any, of the function flz) = plat-323y o
the intexval (0, 4+00). {Brals}



QUESTION TWO (20mks)

(a) Using implicit differentiation, find ¢’ given siny + z2y* — cosx = 2y
[Sruks]

(b} Let f(z} and glz) be two differentiable functions. Show that

(J_'_tﬂ) _ d@)f (=) - f(z)g'(z)
a(=) (o))

for all x [7znks]

 glz) #0

(e} A red cross aircraft is dropping emergency food and medical supplies
into o dissster azea. If the aircraft releases the supplies immedistely
above the edge of an open field 700 £t long and if the cargo moves along
the path

r =120, & y=-162+500, ¢20

does the cargo land in the field? The co-ordinates ¢ and y are Mmessured
in feet and the parameter ¢ (fime in seconds since release). Find a
cartesisn equation for the path of the falling cargo and the cargo’s
rake of descent relative to its forward motion when it hite the ground.
[Bks]

QUESTION THREE (20mks)

(a) Given the function f(z) defined as

Ta:_}-ﬂ’ T < —2
flzy=4{ 22-5 -2<z<3
V413, % >3



() w5 flaz)
(i) limep f(z)
(i) limgp3 f(z)
[Brerkes]

(b} Use first principle to differentiste f(z) = sina with respect o g is

coBx ' [Proks]

(¢) Explain the meaning of higher order derivatives hence find the second

derivative of the function
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[7mks]

QUESTION FOUR. (20mks)

(a) Compute the area of the surface that is enelosed byy=e*andy=¢""
and the fine z = 2 _ [4mks}

(b} Let I be an interval of real line and suppose that fio and R are
real valued functions defined on I such that g(z) < Flz) £ h(z).
I limg 0 g(z) = limeg hlz) = L, e € I, then show thai

tim f(z) = L

Fo £

Given that 1 — %E Lufz) <1+ % for all z # 0, find lim,pu(z) no
matter how complicated u(z) is. [Bmks]



QUESTION FIVE (20mks)

(a} Alr isleaking out of a spherical balloon af the rate of 3 cubic inches per
mimte. When the radius is 5 inches, how Fast is the radius decreasing?
[Bmks]

(b) Differentiate between a continuous and & differentiable function at a

mymber c. G [Amis]

(¢) Find by logarithmic differentiation, an expression for % in terms of z

given that y = {:_1) [5mks]

(d) The equation of a curveis y == 93 — Tz + 15, write down an expression

for % and hence find;

(i} the equation of the tangent to the curve st (2,3)

{ii} the approximate change in ¥ 85 T increases from 2 to 2.03, stating

whether this is an increase or a decreass. [Binks)



