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Q1

Q2

(@)

(b)

(©)

(a)

(b)

(©

Find the Maclaurin polynomials p,, p,, p,, p, and p, for f(x)=cosx.

(7 marks)
Find the radius of convergence of Z 3(x-2).
n=0
(6 marks)
Find the power series for f(x)=In x, centered at 1.
(7 marks)
Find the following limits.
2
() i (_Ir_li__‘t
e’ Inx—2
. . A3+x—4f3
(ii) lim ————.
x>0 X
i)  lim sTn 2x.
*-0 sin 3x
(12 marks)

Find constant A4, so that the following function f(x) will be continuous
for all x.

[(x-1 , 0<x<2;
x+3
f(x)= l, x=2;
5
A 3, =32,
(4 marks)
By using L’Hopital’s rule, find lim 1rl—(x;-12)
x—>2% (x — 2)
(4 marks)
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Q3

Q4

(a)

(b)

(©)

(@)

(b)

©

Differentiate y = cot(5x)sec(7x) with respect to x.

(3 marks)
Given x=¢' and y = cost . Find
@) % by using parametric differentiation.
.. : dy
(ii) Yy interms of x and hence find %
'y
(iii) 2 in terms of .
(12 marks)
Find the derivative of x*y +e**y? —2x =0.
(5 marks)
Integrate J sin® xcos® x d .
0
(9 marks)
- X 2t .
Use substitution ¢ = tan(—) and tanx = > to integrate J. .
2 1-t¢ cosx+1
(5 marks)
X dx . . . o e 2 :
Evaluate ﬁ by using trigonometric substitution of x* =4sin 8.
16 —x
(6 marks)
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Q5 (a) The radius of a circle is increasing at the rate of 5 cm per minute. Find

(1) the rate of change of the area of the circle when its radius is 12cm.
[Hint: Area, 4= 7r?]

(ii)  the radius of the circle when its area is increasing at a rate of
507 cm®s™.
(6 marks)

(b) A particle P is moving along the x-axis, such that its displacement x at
time 7 is x(f)=1"—4t, where ¢ is measured in seconds and x(r) is

measured in meters. Find the acceleration of the particle.
(2 marks)

2x° —5x

(©) Evaluate f 5- dx by using partial fractions.
(x2 + 2)

(12 marks)

- END OF QUESTION -
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FINAL EXAMINATION
SEMESTER/SESSION: SEM 11/2014/2015 PROGRAMME: 1 BNB/1BND/1BNL/
1 BNM/1BNN
COURSE NAME : MATHEMATICS FOR COURSE CODE :BWM 12203

ENGINEERING TECHNOLOGY I

Formulae
Indefinite Integrals Integration of Inverse Functions
xn+1 1 o
_[x"dx: +C, n#-1 I dx=sin” x+C, |x|<1
n+1 1-x?
1 -1
[~ d@x=nnjx|+C | dx = cos x+C, |x]<1
x 1-x°
J-cosxdx:sinxntC 1
[—= &r=tan"x+C
1+x

J-sinx dx =—-cosx+C

j 1 —cot'xaC

2 _
fsec xdx=tanx+C 1+ 2

J.csczxdx:—cotx+C I——l—z—dx:secle+C, |x|>1
Vx© =1
Isecxtanxdx:secx+C |xlvx

_1 B 3
_[CSCXCOthx:—cschrC j——~{xl\/x2—~1dX—csc x+C, |x|>1

Ie"dx:e"+C I 21 dx =sinh ' x+C
Icoshxdx:sinhx+C Vx©+1

j L dx=cosh x+C, |x|>1

N —1

2 . p—
J-sech x dx =tanhx +C j——-l-—dx:sech"llx|+C,0<x<1
Icschzx dx =—cothx+C

jsinhx dx =coshx+C

-1 )
fsechxtanhx dx = —sechx+C J‘m——ﬁdx:csch x| +C, x#0
J-cschxcothxdx:—cschx+C I . tanh ' x+C, |x|<1
dx =
2
1-% coth™ x+C, |x|>1

TAYLOR AND MACLAURIN SERIES

.ﬂm=fmwjxmu—@+1§9u—m”w§§9u—@ﬁh~

f(x):f(0)+f'(0)x+f”2('0)x2+f';('o)x3+---
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ENGINEERING TECHNOLOGY I

Formulae

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
Jx2+k? x=ktan @ x =ksinh @
Jx? =k x=ksect x=kcosh @

x=ktanh 8

IDENTITIES OF TRIGONO

METRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions
cos’x+sin’x=1 . e*—e*
sinh x = ————
sin2x = 2sin xcos x
. e* +e”
cos2x =cos’ x —sin’ x coshx=——"_

=2cos’x—1
=1-2sin’x
1+tan® x =sec’ x

1+cot’x=csc’x

tan2x = 20X
l1—-tan” x
tan x *
tan(x+ y) =——— xrtany
I+ tanxtany

sin(x + y) = sin xcos y +sin ycosx

cos(x £ y) =cosxcos y Fsinxsiny
2sinax 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
sinh 2x = 2 sinh x cosh x
cosh 2x =cosh” x + sinh * x

=2cosh’ x -1

=1+2sinh* x
1—tanh” x = sech *x
coth® x —1=csch’x

2 tanh x
1+ tanh? x
tamibi(s & )= tanh x * tanh y
1+ tanh x tanh y

sinh(x £ y) = sinh x cosh y + sinh y cosh x
cosh(x + y) = cosh x cosh y + sinh xsinh y

tanh 2x =
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