PAPER 1 (INTEGRATION)

T2 (MEebpium)
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2 dx
Example 39: Evaluate| ———.
0 V16-4x?
SoLuTION

You must get a 1 in front of. So take out 4 on the bottom as
a factor. When it comes through the square root sign it be-
comes 2.
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| = : dx =1 i dx =i ZL
L\/16—4x2 *Jo Ja-x2 ZJ:) J(2)? -(1x)?

=3[sin™ 315 =3 (sin"1-sin"0) = (3-0) = §
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Example40: Evaluate] ———.
4 BX—X2 -7
SOLUTION

We have to put»8- x2 - 7 into the forma® — (1x+b)? by
completing the square (CS). This is difficult because ofxthe
Trick : Take out a factor of -1 before completing the square

| = T CS: &-x2-7
_[1 V8Xx—-Xx* -7 =-{(x?-8) + 7}
= {(x-4)-16 + 7}
_r dx = {(x - 4% - 9}
== =9~ -4
=5 in‘laﬂ% =sin"1-sin"0=1
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PAPER 1 (INTEGRATION)

[C] The Louser: The square root of the quadratic function

J.\/ a? —1dx

TRrICK
You must make a

Ve

SOLUTION

T

=9f V1-sin?ucosudu

0

Jo

0

SoLUTION

special substitution.

Example41: EvaluateI V9-x?dx. | Letx=asinu
0

= J'\/Q—d fmdx

Letx = 3sinu O dx= 3cosudu

O :BJ' v9-9sin?u cosudu
0

Changing the limits
X = 3sinu
x=00u=0

— 3 — T
x=sUu=¢g

cos A=1(1+cos2A)

| :J':\/16—4x2 dx = 2]:‘/4‘ %2 dx

Letx = 2sinu O dx= 2cosudu

=9fcogudu= %J'(1+ cos2u)du = 2[u+1sin2u]§
0
= ${(F +3sin@) - (0+0)} = {7+

1
Example 42: Evaluate| v16—4x* dx.

Changing the limits
X = 2sinu
x=00u=0

x=10 u=¢

| = 4'|’f\/4—4sin2 ucosudu= 8J’fco§ udu= 4J’f(1+0032u)

| ZAU+S = AE 1) =543




