CONFIDENTIAL

UTHM

Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER 1
SESSION 2017/2018
COURSE NAME :  ENGINEERING TECHNOLOGY
MATHEMATICS I
COURSE CODE . BDU 10903
PROGRAMME . BDC/BDM

EXAMINATION DATE : DECEMBER 2017/ JANUARY 2018
DURATION : 3 HOURS

INSTRUCTION ANSWER FIVE (5) QUESTIONS
T ————__ONLY

ﬂzm@

THIS QUESTION PAPER CONSISTS OF SEVEN (7) PAGES

CONFIDENTIAL



" CONFIDENTIAL

BDU 10903

Q1  Givenahelix, r(t)= 4(cost) i + 4(sinz) Jtik,0<t<4r.

@) Sketch the helix.
(6 marks)
(b)  Find the unit tangent vector at ¢.
(5 marks)
(¢)  Find the curvature for r(t).
(5 marks)
(d)  Find the arc length for g(t).
(4 marks)
Q2 (a) Find the Maclaurin polynomials p,, p,, p,, p, and p, for f(x)=cosx.
(7 marks)
(b)  Find the radius of convergence of Z 3(x-2).
n=0
(6 marks)
(©) Find a power series for f(x) =1In x, centered at 1.
(7 marks)
Q3 (@  Find the limits
3
W im0 =8
e’ Inx—2
.. . sinx
il lim —=
( ) x—>0" 5_\/;
1/3 5/3
(i)  lim (14 5¢ e
X—>0 x
(11 marks)
(b) Find constants 4 and B, so that the following function f(x) will be
continuous for all x.
x’ - Ax-6 >0
)=y x-2
x* + B, x<2.
TEE'{BU KA (5 marks)
2
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(b)

©

QB (@

(b)

(©)
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.\2
Express (3—-*13—)-— in the form of a+ib.
-3i
(4 marks)
If y=x+cos (xy), find %
(4 marks)
Find % of x=e"cos2t and y=esin 2¢.
(6 marks)

Let f(x)= (x—%)?

@) Show that f(x) has a vertical asymptote at x =—1 and a horizontal
asymptote at x-axis.

(i)  Find the critical point for f(x). Determine the extremum points.

@iii)) If f(x) have inflection point at x =2, sketch the graph of f(x) and
show the inflection point in that graph.

(10 marks)
Evaluate .f i =
1+9x
(5 marks)
1
Use the trigonometry substitution to integrate | ———dx.
-" x2 ’1 _ x2

(8 marks)
Find I (sin3x —cosx) dx.

(7 marks)
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Q6 (a) The radius of a circle is increasing at the rate of 5 cm per minute. Find

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

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

(b)  Anparticle P is moving along the x-axis, such that its displacement x at time
tis x(f) =t> — 4t , where ¢ is measured in seconds and x(¢) is measured in
meters. Find the acceleration of the particle.

(2 marks)
(©)  Evaluate | _FT0 e usinp pariial ustions,
3x2+2x-5
(12 marks)
- END OF QUESTION -
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MATHEMATICS I

FINAL EXAMINATION

SEMESTER/SESSION : SEM 1/2017/2018 PROGRAMME : BDC/ BDM
COURSE NAME : ENGINEERING TECHNOLOGY COURSE CODE : BDU 10903

Indefinite Integrals

n+l 1 .
Ix"dx—:+1+C n# -1 Imdx=sm4x+a |x|<1
j-l-dx=1n|x|+c | —1
X ’1_x2

Icosx dx =sinx+C
Isinx dx =-cosx+C
Isecz x dx=tanx+C
J‘csc2 x dx=—cotx+C
Isecxtanx dx =secx+C
jcscxcotx dx =—cscx+
J.e"dx =e"+C

_fcoshx dx =sinhx+C
Isin,hx dx =coshx+C
[sech?x dx = tanh x +C
Icschzx dx = —cothx+C

J'cschxcothx dx = —csch

Isechxtanhx dx =-sechx+C j|x|\;1+7

Formulae

Integration of Inverse Functions

jl L #=tanx+C
+X

dcx=cot?x+C

e
fm
IJ§3T1 dx =sinh™ x+C
Fe=

=

dx=csch™ |x|+C, x#0

dx=sec”' x+C, |x|>1

dx=csc” x+C, |x|>1

> |x[>1

=sech™ [x|+C, 0<x <1

x+C 1 tanh™ x+C, |x|<1
[ -
1-x

coth?x+C, [x|>1

KA

]
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Formulae

TAYLOR AND MACLAURIN SERIES

f6)=f(@+ f'a@xw-a)+ D (x-a? R

@ =FO0)+ fOx+L "2§°> 2 +d ';('0) oo

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
Vit v k2 x=ktand x=ksinh @
W x=ksecd x=kcosh@

2 —x2 x=ksin@ x=ktanh @

t=tanlx t=tanx
. 2t ~f° 2t 1-#
sinx = 3 cosx = 5 sin 2x = 5 cos2x = =
1+¢ 1+¢ 1+¢ 1+1¢
t 2t
tan x = — 2 e = 24 tan2x = 2 _ di
1-t 1+¢° —t 1+1¢°

L =sz 1+(Q)2dx
5 dx

i ()
L—Iyl 1+(dy) dy

3

5= 2] Zf(x)\/l+(%[f(x)]) s
1

=2z yz g(y)\/ 1+ (g;[g(y)]] dy
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MATHEMATICS I
Formulae
IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC
Trigonometric Functions Hyperbolic Functions
ex _ e—x
cos’x+sin’x =1 sinhx =
sin2x = 2sin xcos x .
e +e

cos2x =cos’ x —sin’ x coshx =

=2cos’ x -1 cosh? x —sinh® x =1

=1-2sin’ x sinh2x = 2sinhxcoshx
1+tan® x =sec? x cosh2x = cosh® x +sinh® x
1+cot’ x =csc’ x =2cosh’ x—1
tan2x=1—2-t3nzi =1+ 2sinb’ x

”tat‘;an 1— tanh?® x = sech’x
x+tany
tan(x ty)=———— 21— 2
(xty) 1T tanxtany coth? x —1=csch’x

sin(x * y) = sin xcos y +sin ycosx N —
cos(x + y) =cosxcosyFsinxsin y I+ tanh’ x

N tanhx + tanhy

2sin ax cos bx = sin(a + b)x + sin(a — b)x tanh(x + y) =

) 1+ tanhx tanhy
2sin axsin bx = cos(a — b)x — cos(a + b)x

sinh(x * y) =sinhxcoshy  sinhycoshx

2cosaxcosbx = cos(a—b)x + cos(a + b)x coshie £ ) =coshx coshy % sinhsinhy

CURVATURE, ARC LENGTH AND TANGENT VECTORS

_laz1af
" Jorzdi
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