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Q1

Q2

Q3

Q4

Q5

Q6

Evaluate the following limits

. x—8
lim—
X2 " —
(5 marks)
Use L’Hopital’s rule to find the limits of
5 In(cos2x)
i
=T (_,1— s 'E)
(6 marks)
Determine the value of ¢ such that
o [ex+1 xx3,
=
ler -1 x>3
1s continuous for any value of x
(6 marks)
If y=sin (e" - 1), show that
d-{)_i}_’_‘_yel!r =0
dx”  dx
(6 marks)
v dy ; ;
Find A where x and y are related by the following equation
x
(2 _v): = ax’ +by*
(5 marks)
A curve is given by a parametric equations
1 L
x=t—-, y=t+- with t %0
! 1
.z Y : £, o _—
Find s by using parametric differentiation
b3
(4 marks)
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Q7

Q8

Q9

Q10

Q11

Q12

Q13

Evaluate the following integral

sin® 6 (cos® #-1)d8

o s | 3

(11 marks)
By using the substitution ¢ = tan-};x , evaluate the following integral
| e
4cosx + 3sinx o
(11 marks)
Evaluate the integration of irrational function
I dx
(8 marks)

Using the Maclaurin series for the function e*, write down the first four terms of the

Maclaurin series for e

(11 marks)
Determine the interval and radius of convergence for following power series
26— 4x— 1
n=1 1
(15 marks)

The length of a rectangle is five times its width. The width increases at rate of 2cms™' . When
the width is 5cm, what is the rate of increase of the rectangle area?

(6 marks)
Sitting beside a lake, you see perturbed wave form which is circle. If the radius of the circle
increases at a rate of 15cm per second, calculate the rate increase of the area of perturbation

when radius is S5cm

(6 marks)
- END OF QUESTIONS —
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n+l

X

Indefinite Integrals

Icsch xcothx dx=—cschx+C
TAYLOR AND MACLAURIN SERIES
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ENGINEERING
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N Formulae

[rdx==—aC, nz-1
n+l l-x
1 —1
J-: dx=In|x|+C Iﬁ
Icosx dx=sinx+C I] 1 — dx = tan”
+ x?
stux dx=—cosx+C j e I
5 1+x*
jsec“x dx=tanx+C J_ +x1
Jcsclx dx=—cotx+C | x]vVx* -1
—1
xtan x dx =sec’ ———dx=
jsecr anx dx =secx+C jlx}\/ﬁ
Icscxcotx dx=—cscx+C I 1
J-e"dx =e"+C : x~l 1
Icoshx dx =sinhx+C J. 2 —1
. -1
sinhx dx=coshx+C _—
J.scchzx dx=tanhx+C I —
[eschx dx =—cothx+C x|Vl
J‘scchxtanh_t dx=-sechx+C _[1 I — dx
—_x"

Integration of Inverse Functions

— dx=sin"' x+C, |x|<1

dx=cos" x+C, |x|<1

dx=sec” x+C, |x|>1

dx=sinh™ x+C
dx=cosh™ x+C, |x|>1
dx=sech™ |x|+C, 0<x<1

— dx=csch™ |x|+C, x=#0

Jtanh" x+C, |x|<1
lcoth'l x+C, |x|>1

x+C

1

esc x4+ C [x]>d

f(x)=fa)+ f'(@)(x—a)+ % (x—a)* 4 f';#)(x I
f@= 1O+ fOx+ LD LDy
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TRIGONOMETRIC SUBSTITUTION

t=tanyx

Expression Trigonometry Hyperbolic
x:+ k2 x=ktand x=ksinh @
it — k2 x=ksecf x=kcoshé@
b i x=ksind x=ktanh @

TRIGONOMETRIC SUBSTITUT[QI\_’

! 21
Sin x =

T2

2t

tan x = =

1—+¢

Trigonometric Functions

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

1—¢-

CoS2x = ~
1+1¢°

dt

dx= -
14¢°

2 T
cos”  x+sin" x =1
sin2x = 2sin xcos x
2 L2
cos2x =cos“ x—sin” x
=2cos?x—1
I |
=1-2sin" x
2 a
l+tan” x =sec” x

l+cot’ x=csc’ x

2tan x
tan2x = ——
l-tan” x
tanx ttan y
tan(x £ y) = M-

I Ftanxtan y
sin(x* y) = sin xcos y +sin ycosx
cos(x+ y) = cosxcos y F sin xsin y
2sin axcosbx = sin(a + b)x +sin(a — b)x

2sin axsin bx = cos(a —b)x — cos(a + b)x

Hyperbolic Functions
X -X
: & —e
sinh x =
e" +e™
coshx=—"—

cosh® x—sinh?x =1

sinh 2x = 2sinh x cosh x

cosh 2x = cosh? x +sinh? x
=Jcosh® 21
=1+2sinh®x

I —tanh® x = sech’x

coth? x—1=csch’x

2tanh x
tanh2x = e
1+ tanh~ x
¥ tanh x + tanh y
tanh(x+ y) = s

1+ tanh x tanh y

cosh(x * y) = cosh xcosh y + sinh xsinh y

n
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