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Instructions
1. This examination consists of FIVE questions.
2. Answer Question ONE (COMPULSORY) and any other TWO questions.

QUESTION ONE [30 MARKS]

(a) Evaluate the following limits:
lim 2x* —6x

1 _— 2 Marks
() X—>3 x-3 [ ]
li -
Gy —Vx+S [3 Marks]
X—25 25-X
li 3 ay2
Giy 10X =3x8 [3 Marks]
X—>0425x° +x* +2
(b) Differentiate the following:
(i) y =e”* In5x [3 Marks]
(i1) y= cosz2x [3 Marks]
X
(c) Differentiate f (X) = /X from first principles. [4 Marks]

(d) If X* +y® —2x+5=0, find % at the point (4,2).
X
[4 Marks]



(e) Prove that the function is continuous at X =a.

a2
——a, for 0<x<a

X
f(x)=1 0, for x=a

a——-, for X>a

[4 Marks]

(f) A total cost function is given by the equation TC = 1201n(Q +10). Show that TC and MC
do not have turning points.

[4 Marks]
QUESTION TWO |20 MARKS]
(a) Apply De L ‘Hospitals’ rule to evaluate
lim tan x —sin x
Xx—>0 X
[4 Marks]
.o dy .
(b) Find —, given that
dx
_Ly

(1) y =80e & [2 Marks]

2X
(i) y=4+x¥+—= [2 Marks]

Jx
(i) y=03B+x)e” [3 Marks]

(c) A box with a square base and open top is to have a volume of 4,000cm’ . Neglect the

thickness of the material used, and find the dimensions that will minimize the amount of
material used. [9 Marks]

QUESTION THREE [20 MARKS]

(a) Find the derivative of y = ‘/% with respect to t. [6 Marks]
. . . d’y _dy
(b) Show that y =€ " sinX satisfies the equation —-+ 2d— +2y=0.
X

[7 Marks]



(c) The distance qthat an image is from a certain lens in terms of p, the distance of the object

from the lens, is given by

_10p
4= p—10

If the object distance is increasing at the rate of 0.2cm/s, how fast is the image distance

changing when p =15.0cm? [7 Marks]

QUESTION FOUR [20 MARKS]

(a) Determine the turning points of the function Y = —X> +9x> —24x +26 . Hence

distinguish them.
[ 10 Marks]

(b) The curve whose equation is Y = 2X° +ax’ +bx + 3 has stationary values at X =1 and
X = 2 .Find the values of the constants aand b .Find also the equation of the normal to

the curve at the point where x = % . [10 Marks]

QUESTION FIVE [20 MARKS]

(a) The demand function for a good is given by the equation P = 50 —2Q while total cost is given
by TC =160+ 2Q.

(i) Write down the equations for total revenue and profit. [2 Marks]
(i1) Determine the maximum profit and the value of Q at which profit is maximum.
[6 Marks]

(b) An oil refinery has four distillation towers and operates them as they are needed to process available
raw materials. Each tower has fixed cost of £300 per week whether operating or not . in addition
each tower, if in operation , will incur additional fixed costs of £ 500 per week. The raw material
cost is fixed at £0.50 per gallon of refined oil, and each tower can process at most 10,000 gallons
of refined oil each week.

i.  Find the cost function C(X); X =number of gallons of refined oil for the refinery.
[4 Marks]

ii.  Find the points of discontinuity of the function.
[8 Marks]

END



B
DEFINITIONS AND FORMULA

Area and volume formulae

Joborm ofs:coms on BT . jf,:kw‘:;:ercl — slant height, r = base radius,
Arca of curved surface of a cone = 7r 2
Volume of a sphere = {nr 3
Surface area of a sphere = 4nr.

Arca of a spherical zone
(between planes distance h apart) = 27rh.

Trigonometry
sin 0

1

0= —:
= cos 8’
cos*0+sin?0@ = 1; 1+tan?0 = sec?§; cot?O+1 = csc? 0.

sin (0 ¢) = sin 0 cos ¢ +cos Osin §; cos (0+ @) = cos 0 cos ¢ Fsin 0 sin §;

tan 6 + tan ¢

L k+4)n).

tan 049) = (SR 024+ ()
2tan @
sin 20 = 2sin O cos 0; cos 20 = cos? f—sin? 6; tan 20 = ~——55 [0 * (dk+ D).
2cos'@ = 1+cos26; 2sin?8 = 1—cos 20,
: 2t 1-72 2t df 2

Ifl'——-tania.lhl:nsm8=m, msﬂ—ml, [} ;T" @t T+

2 sin 0 cos ¢ = sin (04 @) +sin (6—¢);
2cos 6 cos ¢ = cos (0+¢)+cos (- ¢);
25sin8sin g = cos (0—¢@)~—cos (6 + ).

sin a+sin f = 2sin Ya+f)cos Ya~f); sina-sinf = 2 cos Ha+B) sin Ha—B);

cos a+cos f = 2 cos Ha+f) cos @~ f); cosa—cosf = 3 sin Ha+p) sin {(f—a).

In the triangle ABC:
a__ b >
sind " sinB_ snc - 2R
a* = b+~ 2bc cos A, etc.;
tan 44 = !‘_“_b) (s—¢c)

v  elc.; area = f{s(s— : A
where s = Y(a+b+c). Hei<a) s(s—a) (s—b) (s—o)};

Ranges of the inverse functions:

=i7 <sinlx < 4m; o SCoslx g g.

boTiT < tanix < 4.

[2]

A = basc arca, h = height of vertex.




DEFINITIONS AND FORMULAE

DifTercntiation
J(x)-f(a) ;i .

J S tends to a limit as x tends to a, then £ is said to be differentiablz at a. The limit is called the
derivative of fat @ and is usually written /(a). The function /” is called the derived function of /.
Derivatives of common fumctions flx) (2

X" mxm-1
sin x cos x
Cos x —sinx
tan x sect x
sec x sec x lan x
cot x —csci x
csc x —csc x cot x
e*(= expx) e*(= exp x)
a* a'lna
Inx(=log, x) 1/x
sinh x cosh x
cosh x sinh x
If ¥ = wr, then dy _ du 5
dx ~de T ax
If y = ufr, then dy  fdu v’ -
d).‘ = E‘ =l (T( /l .
Approximations to derivatives

If the derivatives exist, then for small &

A (x+m)—f(x—h)
fi L DSR,

fn(x) ~ f(-"+h}_ 3}}:35)_:";{.\""1").

Polynomial approximations to functions
Taylor's approximation. For small h,
1 1
fla+h = fla) +f'(a).h+§;f'(a).h'+ +mf‘"(a).h‘

provided that the derivatives exist and are continuous at a.

Applications to particular functions:

(1+hH" = |+mh+'—'ig’;!;”h‘+...+(:!) h".
In(1+Mh) z!:—2:+%’—...+(-—|}"'%.

et x l+l.l+$~:+...+::—:.

coshh = 1+'_:—:!+:—"‘!+ uhTﬂ},

siohh = :.+53‘3,+ ujf'::',

cos /i x |—";_':!+:'—;+ “_”‘(zi'l:lﬁ'
e



