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SECTION A

Q1 (a) Differentiate the following functions with respect to x.
. tanh x
(@) f®=

2
X

(3 marks)
(i)  f(x)=+x>+1sinh™ x
(3 marks)
(b) Evaluate
J' X .
N3-2x-x
(7 marks)
()

Find the area of the surface that is generated by revolving the portion of
the curve

f(x)=~4-x", -1<x<1

360° about the x-axis.

(7 marks)
Q2 (a) Find the first four nonzero terms of the Maclaurin series for the function
f@=——-
(1+2x)
(6 marks)
¥ xt X
(b) Given that cosx=1——+—====
2! 4! 6!
(1) Derive the power series for sinx.
(2 marks)
(ii)  Find the first three nonzero terms of the power series for Si;l_x .
3
(1 mark)
(iii)  Hence, evaluate
1 sinx
dx
j. 1 \/;
by using the series expansion in part (b)(ii).
(3 marks)
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o 2
(c) (1) Determine whether the series Z n_n converges or diverges by
n=1 €
using the ratio test.
(3 marks)
D"

e}
(ii)  Determine whether the series Z converges absolutely,

n=1 ‘/;
converges conditionally, or diverges.
(5 marks)

SECTION B

Q3 (3 Give the conditions that a function f must satisfy so that it is continuous at

x=a.

(2 marks)
(b) Find the constants a and b so that the following function is continuous for
all x.
sin ax x<0
x
f(x)=+ 5x=0.
x+b,x>0
(7 marks)
(c) Use the L’Hopital’s rule to determine the following limits:
. . Inx
(i) lmll g
=1 x° —x
(2 marks)
.. . 2cosx—2+x’

(ii) !Cl_f:g T >
(5 marks)

(i) limétE =2,

x>0 1—cos2x

(4 marks)



Q4

Qs

(a)

(b)

(a)

(b)

©

Find

)

(i)

Let

)
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il)i if
dx
y=(4x=1)e?,
(3 marks)
y — extanx
(4 marks)
f(x)=x3 —5x>+7x-3.
Find all critical numbers. Then use the Second Derivative Test to

determine the properties of all the local extreme points.

(6 marks)
(i)  Locate the point of inflection.
(4 marks)
(iii)  Sketch the graph of f base on the information obtained in part
(b)(i) and (b)(ii).
(3 marks)
With a suitable substitution, find
j X dx. -
Nx+4 4
(5 marks)
Integrate f(x) with respect to x by using the tabular method.
J.x5 sin3x dx .
(6 marks)
Show that
6x+7 6 5
(x+2)2 x+2 (x+2)
Then evaluate
J-O 6x+7
- (x + 2)2
(9 marks)



Q6

(a)

(b)

(©)
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Find & if
dx

(1) y=3tan ( - j,

(3 marks)
. (1

(ii) y =sinh gx .

(3 marks)
Evaluate

.fsinh3 x cosh” x dx.

(Hint: use the identity cosh” x—sinh? x=1).

(6 marks)

Find the circumference of a circle of radius a from the parametric
equations

x =acost, y=asint,
where 0 <¢ <2z . Then show that the radius of curvature at any point on

the circumference of a circle is equal to its radius.
(8 marks)

- END OF QUESTION -
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INTEGRATION

Indefinite Integrals

Integration of Inverse Functions

n+l

J.x"dx: o +C, n=-1

n+1

j% dx=In|x|+C

jcosx dx=sinx+C

Jsinx dx=-cosx+C
jseczxdx=tanx+C

Icsczx dx =—cotx+C
Isecxtanx dx=secx+C
Jcscxcotx dx=-cscx+C
Iexdxzex +C

[coshx dx =sinhx+C
J-sinhx dx =coshx+C
jsechzx dx=tanhx+C
_[cschzx dx=-cothx+C
J-sechxtanhx dx =—-sechx+C
Icschxcothx dx =—-cschx+C

j dx =sin™ +C
Na® ( j

-1 X
j———dx=c:os’1 —|+C
N

1

1
J 5 5 dx=—tan™ il +C
a’+x a a
J. 2—1 > dx:lcot_[ =l P
a’+x a a

j|x—|J_%—2—7—7 dx = %sec_l(:xl—)-kC
leh/}'Ta‘ _lcsc](z}rc
jf_f dx = sinh” ( J+C
Imdx cosh™ ( )+c

i X
——sech —|+C
J‘|x|\/a ~x’ ‘a
1
=——csch —1+C
J.|x|\/a + x? i

ltanh_I(—)£)+C, |x|<a
a a

1
j612—362 b= 1 X
*coth“l(—)+C, |x|>a
a

a
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CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

d’y
e

K=

[n(gﬁ [# 5]

. d ’
|- oo S= 27| f(x) H(E[f (x)]j dx

o (G T e T o

=21 () 1+(5;[g(y)]) b

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC FUNCTIONS

Trigonometric Functions Hyperbolic Functions
X '
2 . 2 . e’ —e
cos” x+sin” x=1 sinhx =
sin2x =2sinxcosx o
5 , heo & €
cos2x=cos” x—sin" x coshx=

=2cos” x—1
=1-2sin’x
1+tan® x=sec” x
1+cot? x=csc® x
2tanx
tan2x=————
1—tan” x
tanx ttan
tan(x £ y)= I
IF¥tanxtany
sin(x + y) =sinxcosy *sinycosx
cos(x £ y) =cosxcosy Fsinxsiny
sinaxcosbx=1[sin(@+b)x +sin(@—b)x]
sinaxsinbx=1[—cos(a+b)x +cos(a —b)x]

cosaxcosbx=1[cos@+b)x +cos@—b)x]

cosh® x —sinh® x=1

sinh2x =2sinhxcoshx

cosh2x = cosh?® x +sinh® x
=2cosh® x—1
=1+2sinh’ x

1—tanh® x =sech’x

coth® x —1=csch’x

2tanhx

1+ tanh® x
tanhx + tanhy

1 + tanhxtanhy

tanh2x =

tanh(x * y)=

sinh(x + y) =sinhxcoshy £ sinh y coshx
cosh(x + y) =coshxcoshy £ sinhxsinhy

COURSE CODE: BWM10103/




BWM10103/BSM1913

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2013/2014 PROGRAMME : 1 BEE
COURSE NAME : ENGINEERING MATHEMATICS 1 COURSE CODE: BWM10103/
BSM1913
SUBSTITUTIONS
Expression Trigonometric Hyperbolic
Jxt + k2 x=ktan® x=ksinh@
Nx? —k? x=ksecl x=kcoshd
k2 —x? x=ksin@ x=ktanh@
—tan L !=tanx 1-1°
t—tanzx l__tz . 2t cost:l t2
. COSX = sin 2x = 3 +
smx-l+t2 1+ 2 1+1¢ e dt
2t 2dt tan 2x = 5 1442
tan x = 5 dx = 2 1-1¢
~t 1+1¢

TAYLOR AND MACLAURIN SERIES

£ = £(@)+ [ (@)(x- a)+f Ll

f()z

(x—a)* +--

fx)=FO0)+ ' (O)x+=——




