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INTEGRATION (Q 8, PAPER 1)

2001

8 (a) Find (i) I%dx (ii) IsinSxdx.

12 [ (x+4)
+9dx (i) jo dx.

x* VX2 +8x+1

8 (c) ais a real number such that 0 < a < 8. Yy =x(8-x)
The line y = ax intersects the curve y = x(8—Xx)
atx=0andatx=p.

8 (b) Evaluate (i) j 3

(i) Show that p=8-a.

(if) Show that the area between the curve
3

and the line is % square units. 0

SoLUTION

8 (a) (1)

p+1
prdx: X__4cfor peR except p#-L. 0
p+1 -------

Remember it as:

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

-2
J‘%dx:jx3dx:x—+c:—%+c
X -2 2X

8 () (ii)

jsin(ax+b)dx=—§cos(ax+b)+c ....... e

jsin 5xdx = —1C0S5x+C

8 (b) (i)

dx 1. (X
I(a)2+(x)2_5tan (EJH ------ 6

3 3
I:I 212 dx:12‘[ —21 ~dx =L2[tan™" £J3
0 X°+9 0 (X) +(3)

=4[tan'1-tan " 0]=4[2-0] =7
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8 (b) (ii)
Y (x+4)

0 VX% +8x+1

| = dx

STEPS

1. Let uequal the inside of the more complicated function.
2. Differentiate u with respect to x.

3. Change the limits from x to u.

4. Make the substitution.

5. Evaluate the integral I.

1. Let u=x*+8x+1
2. du =(2x+8)dx =2(x+4)dx = Fdu = (x+4)dx

3. x=0=u=(0)°+8(0)+1=1and x=4=>u=(4)"+8(4)+1=49

49 49
du _1
4. .'.I:%I — =3| u“:du
VTR
49

5, :>|:%{“2} =[uz)® =[V49 - 1] =[7-1]=6

8(c) (i) Yy —x(8-x)
Equate the line (y = ax) and the curve (y = x(8—x)) to

find out where they intersect. You are also told they
intersect at x = 0 and x = p.

= ax=X(8—x) = ax=8x—x’

Atx=p: = ap=8p-p°’=>a=8-p=p=8-a

y=ax

8 (c) (ii)

Shaded area = Area under the curve — Area under the line
p p

A:I (8x—x2)dx—I ax dx
0 0

=[4¢ -1 ~Bac] =[(4p* ~4 p) - (O] -[Gap*) - O)]
=4p*-3p’-3ap° =4p°-3p°-3(8-p)p’

pS
=4p 5P -ApHip =




