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(a)

(b)

(c)

(a)

(b)
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Solve the questions below with and without using L’Hopital’s Rule.

0 " 2x“—3x+4+5x—4)
=0 X X
(3 marks)
4x-12
Gi)  lim 4x-12]
=3 x-3
(3 marks)

Suppose the total cost, C(g) of producing a quantity, ¢ of a product is 5000 plus 5
times g. The average cost per unit quantity, A(g) is equal to the total cost, C(g)
divided by the quantity produced, g. Calculate the limiting value of the average cost

per unit, 4(g) as q tends to infinity.
(4 marks)

Given:
2 -4x-5 x<a
(x)=1 "
! { 2x-6 x=a

Find possible values of a and decide which value that makes the function f{x)

continuous everywhere.
(10 marks)

By using appropriate graph, prove that the derivative of a function f(x) is defined by:

dy_ o0 - f()
dx 60 ox

(6 marks)

Calculate the derivative of f(x)=4x" by using the first principle as defined in

Q2(a).
(5 marks)

The voltage, V" across an inductor of inductance, L is related to the current flow i(?)
by the following formula:
V= Lﬂ
dt

Given L =2 H, and current i(¢) = 0.5¢ ™ A.

(1) Determine the rate of change of current / at time /=0 second. State the unit of
measurement.
(3 marks)
(i1) Analyse the time ¢ at which the voltage V is increasing at a rate of 2 Volts per
second.
(6 marks)
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Q3

Q4

(a)

(b)

(a)
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Evaluate:

(i) f % sin+/xdx using u-substitution method.
x

.. 2-3x
il — i
@) f3x2—4x+1

.7
sin’ x
(iii) ——dx

CoS X

(5 marks)

(5 marks)

(7 marks)

A current, i(z) of 6sin4s A flows through a 2 F capacitor. Determine the voltage v(z)
across the capacitor given that v(0) = 1 V. The relation between voltage and current

is given by:

W(t) = é[ I i(t)}+ »(0)

Solve the following questions:

(i) %[f - (x)] where f(x)=sinx

d af1+x
. — |tan
(i1) dx[ (l—x)J

4

iy sers

(iv) jj cosh™ xdx

(111) dx. [Hint: Apply hyperbolic substitution]
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(3 marks)

(4 marks)

(5 marks)

(5 marks)

(6 marks)
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Q5 (a) Calculate the following limits:

. 6x—sin2x
(1) m———
=0 2x +3sin4x
(3 marks)
. . Nx+1-2
(11) e —
x—3 X -
(2 marks)
(b) Given a parametric equation of the curve:
x= and y =te”
1-¢'
Determine i in terms of 7.
(5 marks)
(c) Determine the following integrals:
: 2x°
1) dx
( f x -4
(3 marks)
(i)  [3%dx
(2 marks)
(d) Solve the differential coefficient of function y. (Leave your answer in its simplest
form).
- {x}
y=sin~{—
a
(2 marks)
(e) Evaluate the integral of the following hyperbolic function:
fcoshz(Sx +2)dx
(3 marks)

— END OF QUESTIONS —
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Formulae

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic

[x? + k2 x=ktan@ x=ksinh @

X2 -k x=ksect x=kcoshd

k2 y? x=ksiné x =ktanh @

TRIGONOMETRIC SUBSTITUTION
t=tanix {=tanx

. 2t -1
Smx = cos2x = -
1+1¢- 1+1°
tan x = 2lﬁ dx = dlﬂ
-1 1+1°

IDENTITIES OF TRIGONO

Trigonometric Functions

2 ) 2
“x+sm x=1 : e -e
eos 8 sinh x =
sin 2x = 2sin xcosx
2 ) €'\‘+€_X
CcOS2x =COoS”™ X —sin~ x coshx =
=2cos’ x -1 .
cosh? x —sinh? x =1
3 2 - . .
=1-2sin" x sinh 2x = 2sinh x cosh x

2 2 .
l+tan” x = sec” x cosh 2x = cosh? x + sinh? x

1+cot? x =csc’ x =2cosh? x -1
b= ~1+2sinh? x
1-tan” x 1-tanh® x = sech’x
tan x = tan y ) 2
tan(x £ y) = ———8— coth” x —=1=csch”x

IFtanxtan y
sin(x = y) = sin X cOs y +sin y cos x
cos(x = y) = Ccosxcosy Fsinxsiny
2sin ax cosbx = sin(a + b)x + sin(a - b)x
2sin ax sin bx = cos(a —b)x —cos(a + b)x

2cosax cosbx = cos(a —b)x + cos(a + b)x

2tanh x
tanh 2x = ————
1+ tanh~ x
tanh x = tanh
tanh(x = y) = J

sinh(x + y) =sinh x cosh y = sinh y cosh x

cosh(x = y) = cosh x cosh y = sinh xsinh y

1+ tanh x tanh y
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Indefinite Integrals Integration of Inverse Functions

_n+l

fl’”dﬁC:. +C, n=-1 f dx =sin ]( )+C
n+l \/7

fl_dx=1n1x|+c

X dx = cos” +C
fcosxdx=sinx+C f‘\/ (a)

fsinxdx=—cosx+C fazj-xz dx~=%tan'l(§)+C
fseczx dx=tanx+C _1 1 (X

fcsczx dx=-cotx+C fa3 + x2 i = —a.COt (;)+ ¢
fsecxtanx dx=secx+C f 1 dr = lsec (——)+C
fcscxcotx dx=-cscx+C | x| Vx: -a’ a a

fe"'dx =" +C
fcoshx dx =sinhx+C

fsinhxa’x=coshx+C f\/i

fsechlx dx =tanhx +C

fcschzx dx=-cothx+C f\/ﬁ

f —lcscl(£)+c
\x)\/x -a’ a @

dx =sinh~ ( )+C

dx = cosh™ (i\—) +C
a

f sechxtanh x dx =-sechx+C 1 B
fcschxcothx dx=-cschx+C f{x|\/ * =;SGC Z e
1 1
f|x1m ;csch - +C

1 b
~tanh 7 X +C, |x|<a
1 a a
o -
a -x- 1 4
—coth +C, |x|>a
a a
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