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INTEGRATION (Q 8, PAPER 1)

2011

(b) (i) Evaluate |

8. (a) Findj(x3+\/§)dx.

2 X+1
0 X +2X+2

'2x2+2x+2dx

of radiusr.

SoLuUTION

8(a)

¢y
=—+-—+C
4 3
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1y, 2y
=ix*+2x2+c

8(b) (i)

2 x+1
= [t
0 X°+2X+2

1 [od

2], u
=3[Inuf;
=2(In10-In2)
=4In(2)

—1
=2In5

(ii) Evaluate ,

| :j(x3+&)dx:j(x3+x%)dx

X+1

(c) Use integration methods to establish the formula A = 7zr? for the area of adisc

p+1
l+c for peR except p=-1.

prdx= ;+

Remember it as:

Add one to the power of x and divide by the new power.

STEPS

Let u equal the inside of the more complicated function.
Differentiate u with respect to x.

Change the limits from x to u.

Make the substitution.

Evaluate the integral 1.

SARE I S

Make a substitution:
U=Xx>+2X+2

du = (2x+2) dx

du =2(x+1)dx
2du=(x+1)dx

Change limits:
X=2=Uu=(2°+2(2)+2=10
x=0=u=(0)2+2(0)+2=2
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8 (b) ()
I:IZXZ+2X+2dx
0 X+1
B (U-1)°+2u-1D+2 d
J1 u
_ U —2u+1+2u—2+2 du
J1 u
r3u? +1

= du
J1 u

3
=| (u+%)du
.1

=[tu®+Inu}
=[(3(9)+In3)- (3D +In1)]
=[2+In3-3-In]]
=4+In3
8(c)
A:4J‘0rydx:4.|.0r\/r2—x2 dx

Let x=rsinu
dx=rcosudu

7 -
A=4I Jr2=r?sinurcosudu
0

ol

=4r | \r*(—sin®u) cosudu [Use cos’ u+sin’u=1]

J0

=4r| r’cos?ucosudu

J0

ol

P4

= 4r| " rcosucosudu
.0

=4r?| “cos’udu | cos? A=1(1+cos2A)
.0

= 4r? .?%(1+ cos 2u) du
JO

=2r? .7(1+ cos 2u) du
Jo

=2r*[u+1sin2u]}

= 2r[(5+3sin 2(%)) - (0+3sin 2(0)]
=2r’[&+sinz —0—1Lsin 0]

= 2r’[2+1(0)-0-1(0)]

=2r’[£]

=nr?

Make a substitution:
u=x+1l=>x=(Uu-1
du = dx

Change limits:
X=2=>u=(2)+1=3
Xx=0=>u=(0)+1=1

Change limits:
X=r:r=rsinu
1=sinu

~u=sinl=2

x=0:0=rsinu
0=sinu
u=sint0=0




