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Q1 (a
(b)
Q2 (3
)
(c)

Evaluate the integration of the following functions:

@  Using substitution method, find f(5x* ~1p¥"ax
(2 marks)

@)  Using tabular method, find {x’c™dx

(7 marks)

(i)  Find [x cos{x? x by combination of substitution and integral by parts

methods.
(7 marks)
*ext —1 A _ s & : :
Solve j——-g————dx using a combination of long division and partial fraction.
X +x
(9 marks)
Evaluate each of the following integrals.
1
e { {sin x)2 cos® xdx
(6 marks)
G)  fsin’ xoosxdx
(6 marks)
Using tabular method, calculate integration of function { ¢ sink 2xdx
(7 marks)

A current of 5te* ampere flows throngh a 0.1 F capacitor. Determine the voltage v(1)

across the capacitor after 0.5 seconds given initial charged is -3 V.

151
(Hint: The voltage across the capacitor is given by v(t2 )— v('t1 ) = —é—fi(f)dt

1

(6 marks)
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@)

(b)

(2)
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For each function f{x) below, find /)'(x)

3x
1-3x

@) fx)=

(i) f(x)=(x+4)

Find the derivative of the following functions.

(i) y=cosh™(e*)

(i) y = l+sin™ x
Y 2-3sin x

1 X
i) y=In(x*>+4)——tan'| =
(i) y = In(x ) 5 (Zj

(4 marks)

(3 marks)

(5 marks)

(6 marks)

(7 marks)

Evaluate the following integrals by using inverse trigonometric function or inverse

hyperbolic function.
@ [ 3
45 + 5x°

.
x2+8x+17

(i) |

(111) J‘ COSX /

V1+sin® x

(4 marks)

(6 marks)

(5 marks)

vy
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(b) Calculate I by using trigonometric substitution.

3
21

(4+x

(10 marks)

—END OF QUESTIONS -
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Formulae

TRIGONOMETRIC SUBSTITUTION

EXxpression Trigonometry Hyperbolic
Nx? + k2 x=ktané x=ksinh @
x% — k2 x=ksect x=kcosh@
k2 — x? x=ksind x=ktanh @

TRIGONOMETRIC SUBSTITUTION

[=tanx

IDENTITIES OF TRIGONO

METRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions
2 L X —Xx
= . e —e
cos” x+sin“x=1 Giiili=
sin2x = 2sin xcosx
X =2
. e +e
cos2x = cos” x —sin” x coshx =

=2cos”x—1
=1-2sin’x
1+tan® x =sec’ x

1+cot’ x =csc’ x

tanxttany
1+tanxtany

sin(x + y) = sin xcos y £sin ycosx

tan(x + y) =

cos(x* y) = cosxcos y Fsinxsiny
2sin ax cos bx = sin(a + b)x + sin(a — b)x
2sin axsin bx = cos(a — b)x —cos(a+ b)x

2cosaxcosbx = cos(a—b)x + cos(a + b)x

cosh’? x —sinh® x=1
sinh2x =2sinhx coshx
cosh2x = cosh® x +sinh® x
=2cosh®x—1
=1+2sinh® x
1—tanh® x =sech’x
coth? x —1=csch’x
2tanhx
"I+ tanh’ x
sl 5= tanhx +tanhy
1+tanhxtanhy
sinh(x + y) =sinhx coshy *sinhy coshx
cosh(x + y) =coshx coshy + sinhxsinhy
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Indefinite Integrals

n+l

+C, n#-—1

jx"dx: n+1

[ L ac=mnjxj+c

x
,“cosx dx=sinx+C
Isinx dx =—cosx+C
J.seczx dx=tanx+C
jcsczx dx=—cotx+C
jsecxtanx dx=secx+C
J'cscxcotx dx=—cscx+C
J.e"dxze’+C
Icoshx dx=sinhx+C
jsinhx dx=coshx+C
Isechzx dx=tanhx+C
jcschzx dx=—cothx+C
jsechxtanhx dx=-sechx+C
_‘-cschxcothx dx=—cschx+C

Formulae

Integration of Inverse Functions

j L 2 df:c=ltan_1 XlecC
a’ +x a a

_[ 2—1 5 dx = —cot X +C
a +x a a

[ P
et e
ol I
[ de=co (Z)+e

- 1 x
——— dx=—sech| = |+C
J'|x|\/a2 —5" a | a

-1 1 x
———dxz—csch_li— +C
jlxlda2+x2 a a

L (f)w |x|<a
1 a a

J‘az—xz - 1
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