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1) Find
13+e*
a) |, :f dx.

b) [sifix cosx dx
2) Usingintegration by parts, solve

fo si®x dx

3) Find the particular solution of the differential equation
@+2)2=y+2, y(0) = 1

4) Show that the equation 2x + e* — 2 = 0 has a root between x = 0 and x = 1. Using the Newton-

Raphson method and taking x, = 0.7, find the root correct to four decimal places.
3x2-2x+2

G—Dx2+2) P
(b) Given functions f(x) = x + 7 and g(x) = x2 — 5, find the area of the region bounded by
f(x)and g(x).

6) Acircle passes through the points A(—2,4), B(7,7) and the centre lies on the liney — x = 1.

Find the radius and standard equation of the circle.

5) (a) Using partial fractions, find [

END OF QUESTION PAPER
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1) Find

13+e*
a) [y dx.

b) [siAx cosx dx

SOLUTION

(a)

ex

3+e* 3 e*
f dx:Je—x-}‘e—de

J(Be‘x + 1)dx

= —3e ™ +x

(b)

fsi Ax cosx dx

u = sinx
du
— =cosx
dx
1
dx = du
cosx

1
fsiﬁx cosx dx=fu2 cosx (
co
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= +c
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2) Using integration by parts, solve

fo si2x dx

SOLUTION
fo six dx
u=2x dv =six dx
Zx—u=2 [dv=[simRxdx
du = 2dx p = C02

2

2

—CcoSs2x —cos2x
JZx si n2x dx=(2x)< 5 )—J(

= —Xc052x+fc052xdx

six

= —xcos2x + +c
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3) Find the particular solution of the differential equation

x+2)Z=y+2, y(0) =1
SOLUTION
dy
(x+2)a=y+2

(x +2)dy = (y + 2)dx

0r0¥  ar®

1 1
|75l am
Idy+2|=1dx+2|+c
Giventhat y(0) =1 =» whenx=0,y=1

141 +2| =140+ 2| +¢

13| =142| +¢

c=1d3|-1d2] =" ;

1)

Idy+2|=1dx+2|+c

Iy +2] =1+ 2] +103) i

——-
-

-
==

3|x+2| —mEsTmmmmmsse- 1
lrly+2|=lnT """""""""""""""

3
y+2=5(x+2)

3
y=§(x+2)—2

33,
y=9

3
y=9
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4) Show that the equation 2x + e* — 2 = 0 has a root between x = 0 and x = 1. Using the Newton-
Raphson method and taking xy = 0.7, find the root correct to four decimal places.

SOLUTION

2x+e*—-2=0

f(x)=2x+e*—-2

f(0)=20)+e®—-2=-1<0

f=21)+e®W-2=e>0

Since f(0) < 0and f(1) > 0. -~ f(x) has aroot betweenx = Oand x = 1.

f(x)=2x+e*—-2

fllx)=2+¢*
xO == 0.7
o7 2ODHET =2 s

=0 2+ e07 e
2(0.34777) + 034777 — 2

x, = 0.34777 — S g8 =0.31514
2(0.31514) + 031514 _ 2

x3 = 0.31514— = 0.31492

2+ 031514

2(0.31492) + 031492 _

X4 = 0.31492— S 03T = 0.31492

~ Therootis 0.3149
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3x%2-2x+2

5) (a) Using partial fractions, find fm X.

(b) Given functions f(x) = x + 7 and g(x) = x? — 5, find the area of the region bounded by
f(x)and g(x).

SOLUTION
(a)

3x?-2x+2 A +Bx+C
x—1Dx2+2) (x-1) (x2+2)

3x?—2x+2 A(x*+2)+(Bx+0)(x—-1)
(x—1Dx2+2) (x—1Dx%2+2)

3x2—-2x+2=Ax*+2)+(Bx+ C)(x — 1)
Whenx=1

3()?=2(1) +2=A[(1)*+ 2]+ [B(1) + C][(1) — 1]

Whenx=0,A=1

3(0)2 = 2(0) + 2 = 1[(0)? + 2] + [B(0) + C][(0) — 1]

Whenx=-1,A=1,C=0

3(-1)%?=2(-1)+2=1[(-1)%+ 2]+ [B(-1) + 0][(—-1) — 1]

4 =12B
B =2
3x2 —2x+2 1 2x

G-D2+2) -1 2+

3x%2 —2x+2 4 _J‘ 1 N 2x 4
-0+ T ) =D Tz )™

=lfx—1)+1dx?+2)+C
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(b)

f(x)=x+7 andg(x) =x*-5

g(x)

—> X
f(x)
fO)=x4+7 e (1)
gX) =x2 =5 e, (2)
To find intersection points, let f (x) = g(x).
x+7=x%*-5
x2—x—-12=0
x—4Hx+3)=0
x =4 or x=-3
4
Area = f(x+7)—(x2—5) dx
=3
4
= f—x2+x+12 dx
=3
x3  x? *
= [—?+7+ 12x]
-3
I + i +12(4) (=3° + (=3)° +12(-3)
Sl 32 3 2
= 3 unit?
6
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6) A circle passes through the points A(—2,4), B(7,7) and the centre lies on the liney — x = 1.
Find the radius and standard equation of the circle.

SOLUTION
y—x=1

B(7,7)

A(=2,4)

General Equation:
x2+y2+2gx+2fy+c=0

Atthe point A(—2,4) ?x=-2; y=4
22+ @)*+29(-2)+2f(A)+c=0
44+16—-4g+8f+c=0
4g—8f —c =20 e (1)

Atthe point B(7,7) = x=7;, y=7
M2+ D +29(ND)+2f(MD)+c=0
49+49+14g+14f +c =0
14g +14f +c=-98 ... (2)

Center C(—g,—f) liesontheliney—x=1 =2 x=—-g, y= —f

—f-(g=1

g—f=1 (3)
(2)-(1)

10g +22f = =118 cceverrreens (4)
(3)x 10
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10g —10f =10 (5)
-0

32f =-128

f=-4

10g —10(—4) =10

10g = -30

g=-3

4g —8f —c =20

4(-3)—8(—4)—c=20

20—c =20

c=0

~ Center (3,4)

B(7,7)

A(-2,4)

A(—2,4),Center (3,4)

radius = /(3 + 2)% + (4 — 4)2
=5

Standard equation of circle:
(x-h?+ @ —k?=r?
(x—3)2+ (y—4)? =52

(x—3)2+(y—-4)?%=25

Chow Choon Wooi Page 11



