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Integration III
Tutoring Sheet #17 — Solution

2
1.Show that : w =t +1+L

t+3 t+3

The right hand side: t+1+ L = (t+1)(+3) =t rA+d
t+3 t+3 t+3

Hence find: j%dt =| (t+1+%)dt
1 + 1 +

2 2 2 2
==%+t+ma+$1 =%44u4m2+$—(%+1+ma+$)

=4 + In5 —§ - In4 :§+In5—|n4
2 2

: X-3
2. Determine [——————dx
X°—6X+5
Let u = x* -6X + 5 = du = (2x-6)dx=2(x-3)dx
= (X-3)dx = d?u :
du

j—lﬁg——dx:jiizlmu+C=EMKﬁ—6x+®+C
X*—6X+5 u 2 2

http://www.sit.ac.ae/hnd/index.html 1



For comments, corrections, etc...Please contact Ahnaf Abbas: ahnaf@mathyards.com

Sharjah Institute of Technology

Laa o fASRU KT LA
SHARJAH INSTITUTE OF TECHNOLOGY

3. Evaluate the following integrals:

X
a. [———dx by partial fractions:

X —X—2
X a b
= +
X>=X=2 X+1 x-=2

= X =a(x-2) + b(x+1)

Choosex:2:>2=a(0)+b(3):>b:%

Choose x = -1=-1 = a(-3) + b(0) = a = 5

-1 2

X a b 3 3
—dx = + dx = + d
sz—x—2 I (x+1 x—2) % I (x+1 x—2) %

-1 2
= —In(x+D+=In(x-2)+C
2 (x+1) 2 (x—2)

dx
b. j— Using Integration by partial fractions:

X>+4x+3
1 a b

= +
X +4x+3 x+1 x+3

= 1 = a(x+3) + b(x+1)

Choose x =-3 = 1=a(0) + b(-2) = b = >

Choose x = -1 = 1 = a(4) + b(0) :>a=%
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i -
IL = | 4 . 2 dx=lln(x+1) _—1In(x+3) +C
X*+4x+3 X+1 x+3 4 2

C. j'xzexdx Using integration by parts:
u=x?* = du=2xdx ; dv=e*dx = v = &
fudv=uv—[vdu
[x*e"dx = x® & - [e*(2x) dx= x* & - 2| xe" dx

"

Now [xe* dx by parts again:

U=X=>du=dx ; dv=e‘dx = v =¢"

[xe*dx = xe* - [e*dx = xe* - &
[x’e"dx = x* &* — 2(xe* - €) + C = (x*-2x+2)e* + C

d. j'tlnt dt Using integration by parts:

2

u=|nt:>du=%dt ;dv=tdt:>v=tE

fudv=uv—[vdu

[tintdt = Yine - j't—}dt:t—lnt - Ejtdt
2 2t 2 2

t’ 1t t’ t’
= Int- ——+C=—Int- —+C
2 2 2 2 4
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Note that 2x — 1 is the derivative of x* - x + 3

Let u = x* - X + 3 = du = (2x - 1)dx ;substituting:

[ Clnu+C=In(¢ —x+3)+C
u
In x
f. | —dx
e

View answer at :

http://www.mathyards.com/vb/showthread.php?&threadid=597

g. [X*v/x+3dx

View answer at :

http://www.mathyards.com/vb/showthread.php?&threadid=597

h. j'xsin X dX Using integration by parts:

u=x = du = dx ;dv=sinxdx:>v=jsinxdx
= V = - COSX

ju dv=uv—jvdu
jxsinxdx: -X COSX - j—cosxdx = -X COSX + jcosxdx
= -X c0S + sinx + C

http://www.sit.ac.ae/hnd/index.html 4


http://www.mathyards.com/vb/showthread.php?&threadid=597
http://www.mathyards.com/vb/showthread.php?&threadid=597

