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1. Find the equation of the parabola with vertex (-1,3) and focus (-1,4). Sketch the graph

of the parabola by labelling the vertex, focus and directrix.

2. Show that the equation 16x2 + 4y? — 64x — 40y + 100 = 0 represents an ellipse.

Find the centre, foci and vertices of the ellipse.

Y=
X

3. Find the general solution of the linear differential equation % + x by expressing y

in terms of x.

4. Use the trapezoidal rule to find an approximate value for fozﬁdx with four sub-

intervals.

5. By using partial fractions, show that
x 1 N 1
x2—1 2(x+1) 2(x-1)

x
x2-1

dx.

5
Hence, evaluate [,

. . . _ — . X
6. (a) By using substitution u = vx — 1, find f—m dx.
(b) Find [ xe**dx.

Chow Choon Wooi Page 2



UPS QS025 Session 2014/2015

1. Find the equation of the parabola with vertex (-1,3) and focus (-1,4). Sketch the graph

of the parabola by labelling the vertex, focus and directrix.

SOLUTION
v(-1,3), f(-1,4)
h=-1,k=3
p=4-3=1

(x —h)* = 4p(y — k)
x+1)*=41)(-3)
(x+1)?2=4(@y-3)

»
»

F(-1, 4)

V(i1, 3)
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2. Show that the equation 16x2 + 4y? — 64x — 40y + 100 = 0 represents an ellipse.
Find the centre, foci and vertices of the ellipse.

SOLUTION

16x? + 4y% — 64x — 40y + 100 = 0
16x% — 64x + 4y? — 40y = —100

16(x2 — 4x) + 4(y? — 10y) = —100
2

o —x+ (5) - (3) |+ 4y 100+ (5 - (3 ] =100

16[x? — 4x + (—2)% — (=2)?] + 4[y? — 10y + (—5)? — (=5)?] = =100

16[(x — 2)? — 4] + 4[(y — 5)* — 25] = =100

16(x — 2)?> — 64 + 4(y — 5)> — 100 = —100

16(x — 2)? + 4(y — 5)?> = =100 + 64 + 100

16(x — 2)? + 4(y — 5)% = 64

16(x — 2)? N 4(y — 5)? _ 64
64 64 64

=27 -5 _

4 16 ]//

h=2 k=5
a’?=4 b* =16
a=2 b=4

c2 = b2 — g2

c?=16—-4
c=+vV12

Centre: (h, k) =(2, 5)

Vi(h, k+b) = V4(2, 5+4) = V4(2, 9)
Vy(h, k-b) = V5(2, 5-4) = V4(2, 1)
Fi(h, k+c) = F4(2, 5+V12)

Fu(h, k-c) = F3(2, 5-v12)

Chow Choon Wooi Page 4



UPS QS025 Session 2014/2015

3. Find the general solution of the linear differential equation % + % = x by expressing y
in terms of x.
SOLUTION
dy 'y
axTx ¥

d
Ey-'_%(y) =x/
PG =5, QW) =x

V(x) = el Pax

V(x) = ef%dx
V(ix) = eln®
Vix) = x

W@y=fwmm@w

xy=fx(x)dx
xy=Jx2dx
xy=s+c
_x3+c
y_3x x
_x2+c
y= 3 x
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1

5 dx with four sub-
1+x

4. Use the trapezoidal rule to find an approximate value for foz

intervals.

SOLUTION

2 1 p
fo 1+ax27"

1
a=0, b =2, n=4, f(x)=1+x2
b= b—a _ 2—0=0.5
n 4
X F) = 1+ x2
0.0 1.0
0.5 0.8000
1.0 0.5000
1.5 0.3077
20 0.2
Total 1.2 1.6077

21 h
fo 1+x2dx:§[()’o+)’1)+2(}’1 +y2 +y3)]

fz ! d —0'5[(12)+2(16077)]
o T+xe2 T '

Z 1
dx = 1.1039
fo 1+x27"
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5. By using partial fractions, show that
x 1 1

-1 24D 2x-1)
X
x2-1

5
Hence, evaluate fz dx.

SOLUTION

X _ A B
(x+1)(x—1)_(x+1)+(x—1)

x _Ax-1)+B(x+1)
x+1Dx-1)  (x+1Dx-1)

x=Ax—-1)+B(x+1)

When x = 1:
1=A01-1)+B(1+1)
2B=1
B=l

2

When x = —1:
—-1=A(-1-1)+B(-1+1)
—24=-1
A=l

2
x 1 1

Y126+ D 2= 1)

fS x d_fs 1 N 1 p
, 21T L 2+ 2=

fod_1f51+1d
L, 21772, e+ k-

[In(x + 1) +In (x — 1]3

N| —
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[In(x + 1)(x — D13

N| —

[InG5 +1)(5— 1) —In(2 + 1)(2 — 1)]

N| —

N| —

[In(6)(4) —In(3)(1)]

N| =

[In24 — In 3]

In—

[24
3

N| —

[In 8]

N| =

1.040
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6. (a) By using substitution u = vx — 1, find f—m dx.
(b) Find [ xe**dx.
SOLUTION
6(a)
X
f dx
x—1
u=Vvx—-12ul=x-1=2> x=u?+1
1
u=(x-1)2
du _ 1( 1)_%
dx 2 x
du _ 1
dx  2vx—1
du 1
dx 2u
dx = 2udu
f X, fuz +1(2 )
X = udu
vx—1 u
=2 f u?+1du
Y A
=25 tu|tc
_ s
=3 u+c
3
2(vx—1
= % +2vx—1+c
6(b)
fxe‘“‘dx
u=x dv = e**dx
du = dx v=[e"dx
e4—x
v=—
4
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4 4

. xe4x e4x

X Jy — _-
fxe dx 2 16 +c
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