CONFIDENTIAL BAS501: ENGINEERING MATHEMATICS 4

SECTION A
STRUCTURED (25 marks)
INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ONE (1) question
only.
QUESTION 1
a) Expand the expression of
1. (2—3x)° using the Pascal’s Triangle. [CLO1: C3]
(5 marks)
ii. _2x_2 until the first four terms. [CLOL: C3]
(1-2x)
(5 marks)
1
. . 3. . (2x-——)"
b) Determine the coefficient of x” in the expansion of 3x
[CLO1: C3] (7 marks)
c) Expand the expression of (1+ 2x)’ using the Binomial Theorem up to x*.

Hence, find the value of (1.02)° correct to 3 decimal places.

[CLO1: C3] (8 marks)
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SECTION B QUESTION 2
STRUCTURED (25 marks) a) Determine the power series of (1 —2x) e >* until the first five terms.
INSTRUCTION: [CLO1:C3] (8 marks)
This section consists of TWO (2) structured questions. Answer ONE (1) question
only. ; 1+3x .
b) Expand the expression of In m until the first four terms.
—2x
[CLO1:C3] (10 marks)
QUESTION 3
a) Given the coordinates of A(4,-2,5) ,B (1,3, 0) and c) Find the first four terms of f(x) =sin (2 - x) using the Mac Laurin series.
. C(2,3,-1).Find [CLO1:C3] (7 marks)
i AB [CLO2:C2] (3 marks)
i BC [CLO2:C2] (3 marks)
iii. OA4+20B [CLO2:C2] (2 marks)
iv. OAeOB [CLO2:C2] (3 marks)
v.  OBeOC [CLO2:C2] (3 marks)

b) Given the position vectors, oP= (3,4,5), 00 (-2,3, 1) and
OR= (4, 3, -2). Determine

i OPxOR [CLO2:C3] (3 marks)
ii. OP « (00 x OR) [CLO2:C3] (5 marks)
iii. OPx(0O0xOR) [CLO2:C3] * (3 marks)
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SECTION C (JKE, JKP, JKPK):

STRUCTURED (25 marks)
INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ONE (1) question

only.

QUESTION 5

a) Calculate the Laplace Transform of f(¢)using the

o0

definition of F(s) = je F()dr.

0

i f)=-9 [CLO3:C3] (7 marks)

ii. f@®)=7e" [CLO3:C3] (7 marks)
b) Determine the Laplace Transform for each the following functions

i f@®=03t-2)" [CLO3:C3] (3 marks)

5t
)= %4-5—31‘

ii. [CLO3:C3] (3 marks)

ii.  f(t)=4cos5t+2sinh3f [CLO3:C3] (3 marks)
iv. f(O)=t2e™ [CLO3:C3] (2 marks)
Pages 6 of 9

CONFIDENTIAL BAS501: ENGINEERING MATHEMATICS 4

QUESTION 4

Convert the fractions below to partial fractions.

2)

b)

xX+2x-3

X1 [CLO2:C3] (6 marks)

It —&eP 459~

x2(2x* +1)

[CLO2:C3] (9 marks)

x* —4x

2 =
x4+ 3x~2 [CLO2:C3] (10 marks) .
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QUESTION 6

a) Find the centre, vertices, foci and asymptotes of the hyperbola
y* —4x* = 16. [CLO4:C3] (7 marks)

b) Find the centre, foci, vertices, eccentric and directrixs for the ellipse

(x—3)2 - (y+4)2
16 9

centre of the Ellipse.[CLO4:C3]

=1. Hence, sketch the graph by showing the vertices and

(18 marks)

SECTION E

Answer ONE(1) question from section A, B or C (for JKE, JKP and JKPK) and
section A, B or D (for JKM).
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QUESTION 6
a) Find the Inverse Laplace Transform for the fractions below:
3
[CLO3:C3] (3 marks)
2s-15
o 65 +4
ii. ZS [CLO3:C3] (4 marks)
s°+16
by Determine the Inverse Laplace Transform using the Partial Fraction method:
4
[CLO3:C3] (8 marks)
s(s-1)
— [CLO3:C3] (10 marks)
(s+D(s"+1)

Pages 7 of 9




FORMULA BA501 - ENGINEERING MATHEMATICS 4

Binomial Expansion

| (@+x) =a"+"Cia"'x+"C,a"2x* +....... +x" (n = positive integer )
2 — 12 _ _ 3 ( n = negative interger or fraction )
(1+x)"=1+nx+n(n Dx +n(n D(n—-2)x N
2! 3!
Power Series
1 2 3 x4 xn
e =l+x+—+—+"—+ ...+
200 31 4 n!
2 2 X X x"
In(l+x)=x——+"—-"—+. . +(-1)""'=—
( ) 2 3 4 X n
3 - KO ()S "(0)x" (MACLAURIN]
£ = 1O+ F (Ox+L (0'))6 L O, SO
21 3 nl
4 . (x)x %)% f(x)(x—x, ) 10 e —m, )" (TAYLOR)
f(x):f(x0)+f(x0)(x—xu)+f(")2' i L (o o) +oet D)i' 2
Vector & Scalar
Direction Cosine OP
Cosa= ~_x:
‘OP
AeB g-4°B y
1| AeB =aa, +bb, +cc, 3| cos _W COSB=’:7
' OP]
z
Cosy = —=
o7
ij ok o Area of a triangle
2| AxB=|a, b ¢ 4 U= 1= —
S Unit vector |u| E‘AB xBC
a, b, c,

Non Linear Equation (Circle)

T G-a)’ +(y-b)* =r’

2

r=yg’+f*-c

x? +3? +2gx+2f+c=0

center = (- g,~f)

3 | Equation of a tangent, y —y, = m(x—x, )

Parabola

1| vertical i. x*=4ay i. (x—h) =4a(y- k)
2 | Horizontal i, ¥’ =dax i. (y—k) =4a(x—hy
3 | Vertex v=(hk)

4 | Focus (h + a,k X horizontal) (h,k + a)vertical)

5 | Directrix i. x=h-a i. y=k-a
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SECTION D: (JKM)

STRUCTURED (25 marks)
INSTRUCTION:

This section consists of TWO (2) structured questions. Answer ONE (1) question

only.

QUESTION 5
a) Find the equation of a circle with its centre (5,-2) and

touches the line of 4x — 3y +4=0. [CLO4:C3] (4 marks)
b) Find the equations of the tangent and normal to the circle

X’ +3)"=3x+5y—2=0atpoint A(-1,7). [CLO4:C3] (9 marks)
c) Diagram 5(c) shows a parabola. Find the focus, directrix,

axis and equation of the parabola. ~ [CLO4:C3] (12 marks)

P (1,0)

V (3,-2)

_//

Diagram 5(c)
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QUESTION 6

Laplace Transform

a) Find the centre, vertices, foci and asymptotes of the hyperbola

BIL | f(?) F(s) Bl F(s) y’ —4x* = 16. [CLO4:C3] (7 marks)
- 13 | o e
1 a s_ e " st m
5 o n! 4 | o sonai e, BTH b) Find the centre, foci, vertices, eccentric and directrixs for the ellipse
g (s+ a) +a* (-3 (s a)
i 1 @ z I3 i 1. Hence, sketch the graph by showing the vertices and
3 - D1 - 15 | sinher R 16 9 \
n-1! -
7 1 s e centre of the Ellipse.[CLO4:C3]
S
4 e ™™ Frem 16 | coshar o J— . (18 marks)
—at 1 17 at _ - @ |
5 te T e” sinhat m
; n! s—a
6 t"e”" ,n=123,.. m 18 | e* coshax m
( d" F ()4 P SECTION E
" ft ~1) F 19 n+ £, $)+F,(s
) / ) ( 1) ds" [ (s)] L0+ 10 () () Answer ONE(1) question from section A, B or C (for JKE, JKP and JKPK) and
8 | sinar e 20 | [Lf@)du £ section A, B or D (for JKM).
S°+w
9 cos wt - _‘: > 21 ft—-au(t—a) e “F(s)
S°+@
. | s First derivative
10 | tsinax m 22 d—y,y’(t) SY(S)_J’(O)
dt
: Second derivative
s? —w? :
11 | tcoswt m 23 dzy,y”(t) s2Y(s)—-sy(O)—y'(0) _ .
dt’
Trigonometry Identity

1| sin 2x = 2sin xkosx

2| kos2x =2kos* x—1=1—sin? x
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