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INTEGRATION (Q 8, PAPER 1)

2007

8 (a) Find (i) j Cax (i) J%dx.

(b) (i) Evaluate IAX\/XZ+9dx.

(if) f is a function such that f'(x) =6-sinx and f (%) =2x.
Find f (x). Ay
(c) Theline 2x—y—-10=0 isa y=x"-9 2x-y-10

tangent to the curve y =x*-9, \ / /
as shown. X

The shaded region is bounded by
the line, the curve and the x-axis.
Calculate the area of this region.
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SoLuTION

p+l

X
xPdx = +c for R except p = -1.
Jxtax=—m+c for peR except p#L. | | (1]

Remember it as:

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

8 (a) (1)

x’dx=1x*+c

8 () (ii)

%dX:IX3dX=—%X2+C:—i2+C
X 2X
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8 (b) (1)
4
I :J‘ X/ X% +9 dx
0
Let u=x*+9 Steps
) 1. Letu equal the more complicated function.
= du =2xdx= xdx=3du 2. Differentiate u with respect to x.
_ _ 3. Change the limits from x to u.
K= DU=LE 4. Make the substitution.
X=0=>u=9 5. Evaluate the integral I.

16 16 s
4. Iz%J. \/Udu:%J. u® du
9

9
5, |=%{

8 (b) (ii)
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} =4[uf]P =1[25' -9'] = 4[125-27] = &
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f(x):j(G—sinx)dx:6x+cosx+c Isinxdx:—cosx+c _______ e

f(%)=2r=6(%)+cos(3)+C=2nr=2n+5+C=2n

C=—3= f(X)=6x+CcOSX—3

8 (c)

TwWO CURVE PROBLEMS
1. Find the points of intersection of the

b
A= I ydx|....... e curves by solving simultaneously.

curve C, is given by:
A= Area under C, — Area under C,

2. The area A between the curve C, and the

1. Point of intersection of the line L: 2x—y—10=0 and the curve C: y = x*> -9,

L: y=2x-10

Substitute into C; .. 2x-10=x*-9= x* - 2x+1=0= (x-1)*=0= x =1

Point of intersection of L and C: (1, —8) AY _y2_g

Find out where L and C cross the X-axis: \ y/— A= /
L:Puty=0 =2x=10=x=5= (5, 0) al d3 SC o

is the X-intercept.
C:Puty=0 = x*=9= x=+3=(-3,0), (3,0)

are the X-intercepts.
2. Shaded Area = |Area aabc| — |Area abd | <l
|Area aabc | =1(4)(8) =16 /

3
|Area abd | :J' (¢ —9)dx =[4 X ~9X]? = [(9-27) - (- 9)] =|- 2= 2
1

Shaded area =162 =2

2x-y-10=0




