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Q1 (3

(b)

©

The function f(x) is defined by

(

sin x, OSx<l7z,
2
f(x)=9px+3, %ﬂSx<27r,

q, x 224

where p and ¢ are constants. Find the value of p and ¢ if f{x) is continuous at
X = %n and x = 2.

(7 marks)
By using lim L 1, find;
=0 x
@ lim sin 3x ’
x—0 tar13 X
(5 marks)
Gy lmr oo,
x0 2x +3sin4x
(5 marks)
Evaluate
lm—*—%
=23 -4/2x+5
(1) without using L.’Hopital’s rule,
(4 marks)
(i) by using L’Hopital’s rule.
(4 marks)
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Q2 (@ Determine @ if given x = 3

g when 1 =2.

an: ==
+1 AR

(6 marks)

(b) Find % for the implicit function x°y+5y* —2x=0. Simplify your answer.
(6 marks)

() A curve has a parametric equations x =at+2at” and y =2at’ +6at*. Show that

d’y 12
d*  a(l+41)
(6 marks)
(d) By using the chain rule, find the derivatives of the following function.
~ (Bx+ 1)’
y (2 _ x)lO
(7 marks)
Q3 (a) Find the following integrals.
(i) [3x(x+2)%dx,
(5 marks)
V3+ Jx
ii dx .
i | 7
(5 marks)
(b)  Evaluate f; x2(x — 2)3/? dx by using the tabular method.
(8 marks)
(©) By using the method of integration by part, find j (Szm))fl
S (2x
(7 marks)
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Q4 (3

(b)

(©

(d)

Evaluate ?:l—i—[cos‘1 (x—g—ﬂ by using implicit differentiation.

(7 marks)
) dx L x 2t
Determine f by substituting of # = fan — and fanx = .
cosx+1 2 1-t?2
(7 marks)
) ) V25—x2
By using x = a sin@, integrate f 2 dx
(6 marks)
. . 4 1+4x .
Difterentiate tan (1 1 ) with respect to x.
—4x
(5 marks)
- END OF QUESTION -
CONFIDENTIAL
; 4



CONFIDENTIAL

BWM 10103/BSM 1913

FINAL EXAMINATION

SEMESTER/SESSION : SEM 11/2014/2015
COURSE NAME

: ENGINEERING MATHEMATICS 1

PROGRAMME : BEJ/BEV
COURSE CODE : BWM 10103/BSM 1913

Formulae

Indefinite Integrals

Integration of Inverse Functions

n#-—1

J-x"dx = x" +C,

n+l1
j;dlen[xuc

Icosx dx =sinx+C
.fsinx dx=—cosx+C
Iseczx dx=tanx+C
Icsczx dx=—-cotx+C
Isecxtanx dx=secx+C
J.cscxcotx dx=—cscx+C
je*dx:e" +C

J.coshx dx =sinhx+C
J.sinhx dx =coshx+C

dx=sin"'x+C, |x|<1

I
5=
fl+1x2
J—
e
W
I
1=

dx=tan"' x+C

dx=cot” x+C
1+x?

dx=sec” x+C, |x|>1

dx=csc”x+C, |x|>1

dx=sinh”" x+C

dx=cosh™ x+C, |x|>1

| = dx =sech™! |x|+C, 0<x <1
Isechzx dx =tanhx + C || I;x
- -1
jcschzx dx =—cothx+C J-|x|\/1+x2 el iy 46 2620
jsechxtanhx dx =—-sechx+C I 1 dx_{tanh*‘x+c, |x|<1
fcschxcothx dx=—cschx+C 1-x* coth” x+C, |[x|>1
TAYLOR AND MACLAURIN SERIES
1) =@+ f@x-a+ LD - + LD ap 4.
(x) f(0)+f(0)x+f ( ) 2 f (O) 3
TRIGONOMETRIC SUBSTITUTION
Expression Trigonometry Hyperbolic
Al + k2 x=ktan® x=ksinh @
Vx? —k? x=ksecd x=kcoshé
k2 —x? x=ksinf x=ktanh @
TRIGONOMETRIC SUBSTITUTION
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Formulae
t=tan§x t=tanx
. 2t 1-7* . 2t 1-¢*
= - 2x = -

sin x T CcOSX 1ir sin 2x 1772 cos2x 3
tanxz_z_t_ _ 2dt b B — 21‘2 _ dt

1-¢° 1+1¢* 1-t¢ 1+¢°

IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Trigonometric Functions Hyperbolic Functions
2 . — i ex _e—x
cos” x+sin”“x =1 shithi
sin 2x = 2sinxcosx 2
X =
. e +e
cos2x = cos’ x —sin” x coshx =
_ S
=2e03 %=1 cosh® x —sinh® x=1
=1-2sin’x

1+tan® x =sec’ x

1+cot?x=csc’x

sin(x + y) =sinxcos y +sin ycosx
cos(x + y)=cosxcosy Fsinxsiny
2sin ax cos bx = sin(a + b)x + sin(a — b)x
2 sin ax sin bx = cos(a — b)x — cos(a + b)x

2 cos axcosbx = cos(a — b)x + cos(a+ b)x

sinh2x =2sinhx coshx
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
tanh(x + ) = tanhx +tanh y
1+ tanhxtanhy

sinh(x & y) =sinhx coshy +sinh y coshx
cosh(x + y) =coshxcoshy +sinhxsinhy

tanh2x =

CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

|45 - 35|
[XZ +}"2]3/2

) 5]
f dt dt

K=

-

s=2af " i+ s o

Xy 2
L=_[ 1+(d—y)dx
Xy dx

L In 1+(dy) dy

s=2¢] g1+ [%[g(y)]) dv
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