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INTEGRATION (Q 8, PAPER 1)

LessoN No. 2: ALGEBRAIC INTEGRATION BY SUBSTITUTION

2006

8 (b) Evaluate (i) j 2x(1+ x?)%dx

SoLuTION

2
I =I X(L+ x*) dx
1

1. Let u=1+x>

2. du=2xdx= 5du=xdx

STEPS

1. Let u equal 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.

3. x=1=u=1+)’=2and x=2=u=1+(2)°=5
5

4, I:%J- udu
2

5. .. 1 =3[3u'; =§[u']; = §[625-16] = ¢
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4
8 (b) Evaluate (i)J‘ -
1 XT+X+1

SoLUTION

I_J“‘ 2x+1

L X+ x+1

N -

w

21
4. .-.|:j du
7 U

(621

2x+1 dx

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 I.

SARE I S

dx

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

x=1l=u=217+1+1=3and x=4=u=4°+4+1=21.

. =1 =[Inuf*=In21-In7=InZ=1In3

J.de:lnx+c
X
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8 (b) (i) Evaluate I 2
0 V1+ X2

SOLUTION

STEPS

1. Letu 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 I.

J‘l 2X

= dx
0 V1+ x>

1. Letu=1+x°
2. = du=2xdx

3. x=0=>u=1+(0)*=1and x=1=u=1+(1)?*=2

2dU 2 1
4. .. =I —=I u 2du
1 WU 1

5. = | {“2} = [P =22 -1]
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7
8 (b) Evaluate (i) I B S
2 X°—4x+29
SOLUTION
T ox_4 STEPS
| = I — dx 1. Let uequal the inside of the more complicated function.
2 X —4x+29 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*>-4x+29
2. = du=(2x—4)dx
3. Xx=2=>U=2"-4(2)+29=25 and x=7=u=7>-4(7)+29=50
50
4, .| :.[ d—u
s U

5. = 1 =[Inul; =In50-IN25=In% =In2
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8 (b) Evaluate (ii) J f(x+4)

VX2 +8x+1

dx.

SoLUTION
“(x+4)

o Vx?+8x+1

| = dx

STEPS

1. Letuequal 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. Let u=x*+8x+1
2. du = (2x+8)dx = 2(x+4)dx = Jdu = (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:lj —=lj u du
? 1 AU ? 1

5. :I:%[u

1
2

N

} =[u*]* =[V49 - V1] =[7-1] =6

1




