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I 1 . .
1. By substitutingu = 1 + e*, evaluate fo dx. Give your answer in terms of e.

1+e*
2 .
2. Evaluate fl x?%1 Bxdx correct to three decimal places.

3. By using separable variable method, find the general solution of the differential equation
v _ vy
dx  2(x-1)

Hence, determine the particular solution if y = 2 when x=5.

4. Givene* =4 —x.
a) Show that, there is a real root between 1 and 2.
b) Hence, by using the Newton-Raphson method, find the root of the equation correct
to four decimal places. Given that x, = 1.2 as the first approximation.

5. (a) Find the area of the region bounded by the curve x = y? and the straight liney + x — 2 =
0.
(b) The region boundedbyy = x2 + 3x,x = —3 and x = —1 is rotated completely about
the x-axis. Find the volume of the solid formed.

6. (a) Acircle with center (4, -2) passes through the points (10, 6) and (a, 8). Find
i.  Thevalue of a.
ii.  The general equation of the circle.
(b) Find the standard equation of a parabola with its symmetric axis parrallel to the x-axis,
vertex at the point (3, 2) and passing through the point (4, 4).
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1. By substituting u = 1 + e*, evaluate fol

SOLUTION
u=1+¢e*
du _ o x 1
=€ Pdx=—.du
f e* dx = e* 1 p
1+ e* = uex’ U
1
=f—.du
u
= lnu
= In(1+e%)

Jy Sdx = [In(1 + e}
= [In(1+ebH] - [In(1+e%]
= [In(1+e)]— [In(1+1)]
= [In(1+e)] = [1n(2)] .

_ [1+e]
= 1]n >

ex

1+e*

dx. Give your answer in terms of e.

Chow Choon Wooi

Page 3



UPS

QS025 Session 2013/2014

2 .
2. Evaluate fl x?1 18xdx correct to three decimal places.

SOLUTION
J-ler(Bx)dx
u = 1n3x) dv = x?dx
du 1 d
— =500 [dv = [ x%dx
du 1 _x
il el C) V=3
du 1
dx x
1
du =—dx
x

[ x21n(3x)dx = uv — [ vdu
3 3
= [1 n(3x)] [x?] - f%i dx
=x31131(3x) —lfxz dx

e e

x31n3x) «x3
3 9

2 5 _[x31n(3x) _ x_3
J; x?1Bxdx —[—3 ]1

=[23ln(3x2) _ ﬁ} ) [13ln(3x1) _
9

3 3

52 -5-[57 -

=3.634

9
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3. By using separable variable method, find the general solution of the differential equation
y__2 . Hence, determine the particular solution if y = 2 when x=5.
dx 2(x-1)

SOLUTION

y__ ¥y

dx 2(x—-1)

! dy = ! d

y y= 2(x—1) x

1 _ 1
f;dy - fZ(x—l) dx

o
o
>
o
=
L
w
=
[
=
o}
S

————
1 - -
_________________________ 1

lny=ilr(x—1)+c ===

Wheny=2,x=5

1
2 =215 -1)+c

1
ln2=51n4+c

=1n2 11 4
c= >1n

1
c=1n2—-1n42
c=lp2-lpz ...
__: Particular Solution i
c=0 g=__:'_:: _______________________ |
1
lny=Elr(x—1)+0
1 P T T T T !
lrry=Elr(x—1) o mlogm =1og™ !
__:_—_T_:——:" _____________________ 1
1
Iny =1rx—1)2
1
y=x-1)2
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4. Givene* = 4 — x.
a) Show that, thereis a real root between 1 and 2.
b) Hence, by using the Newton-Raphson method, find the root of the equation correct to
four decimal places. Given that x, = 1.2 as the first approximation.

SOLUTION
(a)
e*=4—x
f(x)=e*+x—4
f(H)=el+1-4=-0.2817<0
f(2)=e?+2—-4=5389>0

Sing changed, therefore rood lies between 1 and 2

(b)
fx)=e*+x—-4

| f( 1
, | X 1
flx)=e*+1 ! = ) I
: xn+1 xn fl(xn) :
_ ! en +x,—4 !
ez e
---------- 1
o ettl2a e }

X1 =4 elz 41

e107961 + 1,07961— 4

xp = 107961~ —— s = 1.07374

e107374 1 1.07374— 4

Xg =12 = ——— g ——— = 107373

~ Therootis1.0737
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5. (a) Find the area of the region bounded by the curve x = y? and the straight liney + x — 2 =
0.
(b) The region boundedbyy = x2 + 3x,x = —3 and x = —1 is rotated completely about
the x-axis. Find the volume of the solid formed.

SOLUTION
y
A
(a)
y+x—-2=0.
X=y%2 (1)
V+x—2=0 s (2)
From (2)
X=2—=Y e (3)
Substitute (3) into (1)
2-y=y*
yi4+y—-2=0
0-DH+2)=0
y = 1 ; y = -2
x=1; x=4
Intersection poins: (1,1) and (4,—2)
1
Area = f(Z—y)—yzdy
2
2 31t
y y
= |l2y -2 -
[ Y7273 ]_2
n* @° (=2) (=2)°
= [2(1) = "3 2(-2) 3 3
= — unit?

2

Chow Choon Wooi Page 7



UPS QS025 Session 2013/2014

(b)

-1
Vol ume= m f (x? + 3x)%dx

-3
-1

=1 f (x* + 6x3 + 9x?)dx
-3
-1

[xs 6x* 9x3]
= |+ ——+
5 _3

4 3
(-1° 6(=D* 9(-D3] [(=3)° 6(=3)* 9(-3)3
[ e s
-1 3 —243 243
=5 +3-3 -5+ 7 -8}
=%rtunit3

Chow Choon Wooi Page 8



UPS QS025 Session 2013/2014

6. (a) Acircle with center (4, -2) passes through the points (10, 6) and (a, 8). Find
i.  Thevalue of a.

ii.  The general equation of the circle.
(b) Find the standard equation of a parabola with its symmetric axis parrallel to the x-axis,
vertex at the point (3, 2) and passing through the point (4, 4).

SOLUTION

(a,8)
(ai) (10,6)
Center (h, k) = (4,—2)

r=y@-10)2+ (-2-6)2 =./(a —4)2 + (8 + 2)2

36 +64=(a—4)?+100
(a—4)?*=0
a=4

(aii)
Radius, 1 =+/(4—10)2+(-2-6)2=10

The equation of circle:
(x—h)?+ @y —-k)?=r? C T T T T

(x —4)? + (y + 2)? = 102 .-z !
(x—4)2+ (y+2)2=100
2 2 _ —80 =0 mmeee- ST
X“+y Bx+4y—80=0 ~=m-coz | General Equation :
. |
(b)
y
A
(44
(3,2)
> X
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Vertex, (h,k) =(3,2)

Standard equation of parabola:
Oy —k)? = 4p(x — h)
(y—2)?=4p(x-3)

At (4,4):
(4-2)? =4p(4-3)
2% =4p(1)
4p =4
p=1

Standard equation of parabola:
(ry—2)?=41)(x—3)

(y—2)*=4(x-3)
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