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Q1 (a) Evaluate the integration of the following functions:
2
()  Using substitution method, find [ Zx(xz + 1) dx

(4 marks)
(i) Using tabular method, find f x° sinx dx
(5 marks)
(i) Using integral by parts, find f x> In(5x)dx
(8 marks)
i) x* +4x+1
f(x -Dx+D(x+3)
(8 marks)
Q2 (a)  Evaluate each of the following integrals.
0 sin’ & 46
f cos” 8
(4 marks)
(i) f sin’ Bcos’ 6d6
(7 marks)
(1i1) ————dx (Hint: Use trigonometric substitution)
f x1-x
(8 marks)

(b) A 25 uF capacitor initially charged to -5 V, is charged by a constant current of
2.5 pA. Find the voltage across the capacitor after 60 seconds.
(Hint: The voltage across the capacitor is given by v(t2 }e Wz, )= rel f i(tydt)
4

(6 marks)

Q3 (a) Find the derivative of the inverse of each function below.

1) f(x)=3x-4
TERBUKA (3 marks)

(4 marks)

()  f(x)=2x"+3
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(b)  Prove that is the inverse function of cosx . (Hint: Use cos’x+sin’x=1).

1=

(5 marks)

(c)  Find the derivative of y =sin™'3x

(3 marks)
(d) Differentiate the following expressions with respect to x.
@) y=sinh™ (3x+2)
(5 marks)
(i)  y=cosh™v1+x?
(5 marks)
Q4 (a) Find the integration of the following functions with respect to x.
. cosX
@ e
f V1+sin®x
(4 marks)
@ [ ’ dx
(x+1W2x* +4x+6
(6 marks)
(b)  Evaluate the indicated integrals by trigonometric substitution.
. dx
® ———
f x*Vx? + 4
(5 marks)
(i) sz —-x% +4xdx
(5 marks)
2
(©  Evaluate [Y¥ =3 g by hyperbolic substitution.
x
(5 marks)
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FINAL EXAMINATION
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COURSE NAME : ENGINEERING MATHEMATICST  COURSE CODE - BEE11303/BWM10103

Formulae
TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
m x=ktand x=ksinh ¢
x2 = k2 x=ksect x =kcosh&
k% - x2 x=ksinb x=ktanh &

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions
cos’x+sin’x =1 sinhx:ex—e‘x
sin 2x = 2sin xcos x 2
cos2x =cos’ x—sin’ x coshx=S*8
= 2cos xz—l cosh? x —sinh” x =1
=1-2sin"x sinh 2x = 2 sinh x cosh x
1+tan’ x = sec’ x cosh 2x =cosh? x + sinh? x
I+cot’ x =csc’ x =2cosh?x -1
tan2x=——2tanf =1+2sinh’® x
l—tatn X 1-tanh® x =sech’x
an x + tan
tan(x = y) = _*—;Ya coth? x —1=csch’x
I¥tanxtan y 2 tanh
sin(x * y) = sin XCOS y =Sin ycosx tanh2x = ————
T I+tanh” x
cos(x = y) = cosxcos y F sin xsin y tanh x = tanh y
2sm axcosbx =sin(a + b)x + sin(a - b)x Tnihlezs )= 1+ tanh x tanh y
2sin axsin bx = cos(a — b)x - cos(a + b)x sinh(x + y) = sinh x cosh y = sinh y cosh x
2cos axcosbx = cos(a —b)x +cos(a + b)x cosh(x = y) = cosh xcosh y + sinh xsinh y
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FINAL EXAMINATION
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Formulae

Indefinite Integrals Integration of Inverse Functions

a+l
fx"dx=x +C, n=—1 f———l__.dx=sin—1 .{ +C
n+l a2y a
f%dx=lnlxI+C f -1 i = cos-! x L C
fcosxdx=siux+C a’-x’ a
fsinxdx=—cosx+C f 21 7 dx=ltan"1 i +C
a +x a a
fseczxdx=tanx+C
=l el T 4 P
fcsczxdx=—cotx+C fa2+x2 o )"
fsecxtanx dx=secx+C f 1 dx=lsec_l(£)+c
fcscxcotxdx=—cscx+C | x| x’-a & <
X X _‘l 1
Jedx=e+C f—————dx=——csc‘1 2l
|x|vVx* -a® a a
fcoshx dx=sinhx+C
1 by
fsinhxdx=coshx+C f————— dx = Sinh'l(—) +C
2 2 a
vx’ +a

fsechzx dx =tanhx+C

fcschzx dx=-cothx+C fm

fsechxtanhxdx=—sechx+C -1 1 A ox
f dx=—sech™| = |+C
fcschxcothxdx=—cschx+(,' [x|va® - x? L a
~1 1 X
—————=dr=—csch?| = |+C
f|x|\/a2 +x° a a
tanh‘l(f)+C, [x|<a
1 a a
f ;5 dx =
a’ -x 1 Hfx
—coth (——)+C, |x|>a
a a
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