INTEGRATION (Q 8, PAPER 1)

1999

8 (a) Find I(4x+1+%jdx.

N
(c) Evaluate j VA—x? dx.
0

Hint: Let x =2siné.

SoLUTION
8 (a)

J(4x +1+i3jdx = j(4x +1+x7%)dx
X

4x? X2
= 4 X+—+C
2 -2

1
=2X" +X——+¢C

8 (b) (i)

I:IGZCOS49c0529d9

0

= | :J‘ E(co:~:69+00520)d0

0

= | =[1sin66 +1sin 20];

= | =[(0+1(£))-(0)]

4

& 0
(b) Evaluate (i) J 205460520 dO (ii)j (x+3)e " g,
0 =3

p+1

X
xPdx = +c for R except p=-1.
-[ p+1 Pe B o

Remember it as:

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

ProbucTts — Suwms

2cos Acos B = cos(A+ B) + cos(A— B)
2sin Acos B =sin(A+ B) +sin(A—B)
2sin Asin B = cos(A—B)—cos(A+ B)

2cos Asin B =sin(A+ B) —sin(A—B)

= | =[(4sin6(£) +1sin2(£)) - (4sin0+sin 0)]
= | =[(4sinz +1sin(2)) - (4sin0+1sin 0)]




8 (b) (ii)

STEPS

1. Let u equal 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 .

1. Letu=x*+6x

2. du=(2x+6)dx=2(x+3)dx
= 2du = (x+3)dx

3. x=0=u=(0)>+6(0)=0
X=-3=>U=(-3)°+6(-3)=9-18=-9

0
4. I:%J‘ e'du Jerdx=e"vc | . e
-9

5. 1=1[e"1% =1[e"—¢”]

o :1(1_%j
2 e

8 (c)

B
I :I V4 —x* dx
0

1. Let x=2sin@
2. dx=2cos0do

3. x=+/3=+/3=2sin6

i _ B —ein~l(¥B8) _ =z
=sing=L=0=sin"(¥)=2

Xx=0=>0=2sin6
=sinf=0=0=sin"0=0

4.1 :J' " J4—4sin? 0 2cos0 do
0

=1 :I 3w/4(1—sin2 0)2c0s0dO |cos* A+sin>A=1{....... e
0

=1 =I 32\/005292c059d9
0

%
:>I=4J' cos’0dO | cos? A=1(l+cos2A)
0

:l:grmcosze)de
0

sl =% j "(1+c0520)d0 | [costax+byax~isinax+b)+c | ... @)

0




5. 1 =2[0 +1sin20];
= | =2[(%£+3sin2(%))—(0+3sin0)]
= 1 =2[(5+1() - (0)]
o =ZT”+§




