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Q1

Q2

(a)

(b)

(c)

(a)

(b)

Evaluate the integration of the following functions:
M [Edx
Vx

() [x*e*dx

(iii) [ tsech(4t® + 5) tanh(4t* + 5)dt

Evaluate the following functions using integration by u-substitution.

i) [Gx*— 1)e® Mgy
5 1,
Gy [ Z=sin Vx dx
Evaluate the following functions using integration by parts.
(i) [x*Inxdx

(i) [e*cosxdx

Evaluate the following integrals using the tabular method.

(i) [ €3* cos 3x dx
(if) _[13 x3(x — 3)2 dx

x2+1
(x+2)2

Compute f dx using partial fraction method.

(S ]

(2 marks)

(3 marks)

(3 marks)

(2 marks)

(5 marks)

(5 marks)

(5 marks)

(5 marks)

(5 marks)

(6 marks)
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Q3 (a)

(b)

(c)

(d)

Q4 (2
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Solve the following integral functions.

f sin3 @

(1) de

cosZ2 @

1
()  [(sinx)z cos®x dx

For each of functions below find f~*(x).

pi
2x+1

®  f)=

() fx)=e*+1

Find the derivative of inverse function for the following functions.

(1) fix)= 2"41

(1) f(x) = cotx

Given y = vx? — 1 cos™ ! x, prove that,

dy xy (A=)
3 = 2 s
G e

Evaluate the following integral of trigonometric function

T
b L

Find the derivative of the following functions.

(B =" coF*g

@ fE=5

Inx

(4 marks)

(5 marks)

(2 marks)

(2 marks)

(4 marks)

(5 marks)

(6 marks)

(6 marks)

(3 marks)

(3 marks)
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x 1 q - "
(b) Evaluate f Toror—az Using trigonometric substitution method.

(7 marks)
; ’ o " o __ cosh™(3x)
(c) Find the differentiation of the function y = e
(7 marks)
(d) Evaluate f m using hyperbolic substitution
(5 marks)

-END OF QUESTIONS-
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FORMULAE

Indefinite Integrals

n+l

nz-—1

Ix"dx =-

+C,
n+l

_[—i— dx=In|x|+C

J-cosx dx=sinx+C
fsinx dx=—cosx+C
J‘SEczxa’xztanx-i-C
_[csczxdr:—cot.HC
fsecxtanx dx=secx+C
Icscxcotx dx=—cscx+C
_"e ‘dx=e"+C

_[coshx dx =sinhx+C
_[sinhx dx =coshx+C
Isechzx dx=tanhx+C
Icschzx dx =—cothx+C

Integration Of Inverse Functions

J'\/_dr—sm '( J+C
=

dr-cos I(£)+C
a

I 11 = dr=ltan*‘[£}+C
a +x a a.
j L =l [ J+C
e a a
1 I(x)
x=—sec | — [+C
J!X’Iw‘l -a’ a &
1 l[x]
=—csc —+C
".xlxu -a’ a

dx =sinh” ( ]+C
a

kg
=

dx = cosh‘(fJ +C
a

1 ﬁl bl % v e
_[sechxtanhx dx=-sechx+C jhiﬁ "—SCC = +
jcschxcothx dx =—-cschx+C J. | 1 .
=—csc -
|x|Va® + x* a
ltzmh ( J+C |x|<a
1 a a
I —— dx =
a —x 1
—coth™ [ ]+C |x|>a
a a
5
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FORMULAE
TRIGONOMETRIC/ HYPERBOLIC SUBSTITUTION
Expression Trigonometry Hyperbolic
Jx? +k? x=ktand x=ksinh @
x* ~F* x=ksect x=kcosh@
k2 —x? x=ksinf x=ktanh @

tantx =t tan x =1
. 2t
sin x =
i
2t
tan x =

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions

cos’ x+sin* x=1 e” ~e™
XS = sinhx = .

sin2x = 2sinxcosx =
e e 2 ioog e’ +e”
Cos2x=cos” x—sin~ x coshx=

=2cosx—1 = o

cosh” x —sinh” x =1
=]1-2sin"x

sinh2x =2sinhxcoshx

I+tan” x =sec” x cosh2x =cosh” x +sinh® x

1+cot®x=csc’ x =2cosh® x~1
2 . 3 g
T 1 ..tan.} =]+2sinh” x
—tan” x 2
1 - tanh® x =sech’x
fanx xtan y 5 &
tan(x+ y)=—— coth® x—1=csch™x
1+ tan xtan y
- o ’ - 2tanhx
sin(x=* y) =sinxcos y £ sin ycosx tanh2x=———
. . ] | +tanh” x
cos(x* y) =cosxcos y Fsinxsin y tanhx + tanh y
2sinaxcosbx =sin(a+ b)x +sin(a —b)x tanh(x y)= 1+ tanhrtanh' v
2sin axsin bx = cos(a — b)x —cos(a +b)x sinh(x + y) =sinhxcoshy £ sinh ycoshx
2cosaxcosbx = cos(a —b)x + cos(a +b)x cosh(x + y) =coshxcoshy +sinhxsinh y
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