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Example

Evaluate the following integral:

T

2
f cos(x) dx
0

Answer

Using the rules for integrating trigonometric functions:

s
5 T

fzcos(x) dx = [sin(x)]g
0

Then, evaluating the integral between the limits:

T

[sin(x)]g = sin (g) —sin(0)=1-0=1

Questions
Calculate the following:
1. [x3+2x*+4dx
2. fx% dx
3. [e** + cos(2x) dx
4. f25 3x3 + 4 dx
5. f01(4x + 6)eX +3% dx
6. [—tan(x)dx
7. [(3x?* —52x + 147) sin((x — 7)3) dx
8. f(? 5 sin?(2x) cos(2x) dx

3T
9. [2 xsin(x)dx

10. [ x log(x) dx

11. fOEe" cos(x) dx
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Answers

4 3
1. fx3+2x2+4dx=x:+%+4x+c

3
2x2

1
2. [xzdx==""-+c

e?*  sin(2x)

3. [e** + cos(2x) dx =—+——+c
4. [°3x% +4dx = [£+4x]5
. " ,
3(5%) 3(2)*
= 4 —|—+4(2
2 T (5) < e (2)
= 468.75
5, 6543 _ 5043
dx
dex2+3x 2
Therefore, = (2x + 3)e* *3%,

1 1
1
f (4x + 6)ex2+3x dx = f 2(2x + 3)6x2+3x dx = [26x2+3x]0
0 0

= 2e143(1) _ 9,02-3(0) = 9% _ 2,0

=2e*—2(=107.1963)

6. Begin by rewriting the integral in the format
.[— tan(x) dx = JLn(x)dx
cos(x)

dcos(x)
dx '

Since —sin(x) = the integral is evaluated as

fln(x)dx = log(cos(x)) + ¢

cos(x)
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7.

Setu = (x — 7)3, which gives

du
_— = —7)?
e 3(x—7)
Therefore, dx = —2_ and write
3(x—7)2
du
f(BxZ —52x + 147) sin((x — 7)®) dx = f(3x2 — 52x + 147) sin(u)g(T

This simplifies to give

du
j- 3(x - 7)2 Sin(u)m

And then, [ sin(u) du = —cos(u) + c.

Finally, substitute u = (x — 7)3 back in:

j(3x2 —52x +147) sin((x — 7)3) dx = —cos((x — 7)3) + ¢

Begin by evaluating [ 5 sin?(2x) cos(2x) dx:

du
2 cos(2x)’

Set u = sin(2x). Therefore, j—z = 2cos(2x),and so dx =

Now, [ 5sin?(2x) cos(2x) dx = [ 5u? cos(2x) Zcoilzm, which simplifies to give
5
j-iuzdu
s i 5,2 dy =%
This gives [-u® du =-—+c.
u is then substituted back in:
, 5 sin3(2x)
f 5sin?(2x) cos(2x) dx = — +c

z P
Now, evaluate [ 5 sin?(2x) cos(2x) dx = 22",
0

7)2

This gives
5sin3(m) 5sin3(0
(m) _5si*©®) _ o _,
6 6
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9. Using integration by parts, set u = x and v’ = sin(x). Find u' = 1 and v = — cos(x). Plug

these values into the integration by parts formula to get
fx sin(x)dx = —x cos(x) — J —cos(x) dx
Evaluating this gives
f x sin(x) dx = —x cos(x) + sin(x) + ¢

Then, use this to evaluate

31

=z 3n

x sin(x) dx = [—x cos(x) + sin(x)] ?

3ncos (3 3w .
= —————“% +sin (7) — (—mcos(m) + sin(m))

=-1-(-n(-1D) =-1-n

10.Using integration by parts, set u = log(x) and v’ = x. Find u' = i and v = xz_z Then, plug

these values into the integration by parts formula to get

log(x) x? 1 x?
T‘f X7

Jxlog(x) dx =
Simplify:
2
Jxlog(x)dx=@—}§dx

Calculating this gives:

log(x) x?> «x?

j xlog(x)dx = > 2

Therefore,

Jxlog(x) dx = xz—2<log(x) — %) +c
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11.Using integration by parts, set u = e* and v’ = cos(x). Find u’' = e* and v = sin(x).

Then, plug these values into the integration by parts formula to get
f e* cos(x) dx = e* sin(x) — f e* sin(x) dx

Then, evaluate the new integral using integration by parts, to get

u=e*v =sin(x)

u' =e*,v=—cos(x)

fexsin(x) dx = —e*cos(x) + c — f e*(—cos(x))dx
Simplify this to get
jexsin(x) dx = —e*cos(x) + c+ j e* cos(x) dx
Plug this back into the original integral to get
f e* cos(x)dx = e*sin(x) + ¢ — (—ex cos(x) + f e* cos(x) dx)
Simplify:
J e* cos(x) dx = e*sin(x) + e* cos(x) + ¢ — J e* cos(x) dx
Next, add [ e* cos(x) dx to both sides:
2 f e* cos(x) dx = e*(sin(x) + cos(x)) + ¢
Then divide both sides by 2:

f e* cos(x)dx = %ex(sin(x) + cos(x)) + ¢
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Now, find

Vi

1 2
e* cos(x)dx = [Eex(sin(x) + cos(x)) ]
0

N

|

1 T
2e

(sin (—) + cos (E)) - Geo(sin(O) + cos(O))>

NI

2 2

= %(e%(l +0)—(0+ 1))

T
ez —1
= —— (= 1.90524)

Support: Study Development offers workshops, short courses, 1 to 1 and small group tutorials.

e Join a tutorial or workshop on the Study Development tutorial and workshop webpage or
search ‘YSJ study development tutorials.’

Access our Study Success resources on the Study Success webpage or search ‘YSJ study

success.’

Library and Learning Services

Study Development Est YORK
1841 | STJOHN

UNIVERSITY

Email: studydevelopment@yorksj.ac.uk



mailto:studydevelopment@yorksj.ac.uk
https://www.yorksj.ac.uk/students/study-skills/study-development-tutorials/
https://www.yorksj.ac.uk/students/study-skills/study-success/

