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CHAPTER 11: INTEGRATION - LESSON 4 with an account:
+ mathswariz.uk/worksheets/

Integ ration bg pal‘tS a-level-integration-by-

114 marks parts/

Date

I3 Do Now

Quick questions to start.

A1l Needed today [2 marks] A2 Needed today [2 marks]

. . 2:3 .
Differentiate ze** with Find /e3m de.
respect to x.

Answer Answer
A3 Needed today [2 marks] A4 Common slip [2 marks]
Differentiate x In  with Find /cos 9.2 dx. Check
respect to x.

your answer by
differentiating it.

Answer

Answer
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[} Example, then your turn A-Level

Your teacher works through each example with you. Then try the one beside it.

EXAMPLET B1 Find / a:e?’m dx 4 marks]
Find / ze®’ dz.
Hint Take u = z, because it becomes 1
. . dv .
when you differentiate it, and Ir e’,
a5
So v = e”.
Answer
( N\
EXAMPLE 2 . . [4 marks
B2 ring /a:sm 2z dx. :
Find / x cosxdx.
. dv
Hint Take u = x and d_ =cosx, SOV =
7%
sin . Watch the sign when you integrate
sin x.
Answer
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EXAMPLE 3 B3 Find the exact value [5 marks]
€
F|nd /]Ilﬂ?diU Of / x2 lnxdw
1
Hint Write it as / 1 xInxzdzr. Take u =
In , because you cannot integrate it yet,
dv
and — =1,sov = .
dz
Answer
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EXAMPLE 4 [5 ks]
. 9 marks
B4 Find [ z°cosxdzx.
. 2
Find | z°e” dx.
Hint Use parts with u = z2. The new
integral /2:1:@“’” dx needs parts again.
Answer

- J
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EXAMPLE 5 B5 Find the exact value  [6 marks]
Find /e"” sin z dx. of /5 e’ cos x dzx.
0

Hint Call it 1. Use parts twice with u as
the trig function each time. The second
time, I appears again: collect it on one

side.

Answer
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Practice A-Level

1
dv [5 marks]
c1 Kai finds / ze®® dz by parts. He takes u = e2* and 15 = x, and
0 x
1

gets 5:226295 — /wze% dx. Explain why this does not help. Then

find the exact value.

Answer
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. . 4 marks
C2 Ella ertes/msmmdx: —:ncosa:—/cosa:dw: —TCOST — : ]
sin x + c. Find her mistake, then write the correct answer.
Answer
C3 . 2 . ) [5 marks]
Find the exact value of In 3x dz. Give your answer in the form
1
Ina — b.
Answer
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C4 Find /:c sec’ z dz. [4 marks]

Answer

C5 Use integration by parts to find the exact value of [4 marks]

1
3
/ z(z+1) de.
0

Answer
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) Exam-style questions Edexcel exam style

D1 1his question is about /:ce_z”J dx.

. _ 4 marks
(@ Fing /me 2 dx. [ :

Answer
(b) . In2 oy [3 marks]

Find the exact value of xe ““dx.
0

Answer
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[2 marks]

k
1
(c) Show that/ re  dr < 1 for every k > 0.
0

Total for D1: 9 marks

D2 1
Sam writes /wze% dr = 53326233 + /wezx dzx.

Sam is wrong.

(@) Explain his mistake. [2 marks]
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(b) Find/mzezx dx. [4 marks]

Answer

[3 marks]

(c)

1
Hence find the exact value of / r2e® dz.
0

Answer

Total for D2: 9 marks
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“lnzx
D3 Find the exact value of — dz. [7 marks]
1 &

Answer
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D4 1his question is about I = /e2m sinx dzx.

(a) Use integration by parts twice to show that I = [6 marks]

1
—e*® (2sinz — coszx) + c.

Mathswariz - worksheet - Integration by parts MW-ALEVEL-P2-11-L4 - Page 13 of 18
© 2026 Mathswariz. All rights reserved. Free for personal and classroom use. Not to be sold or republished.



(b [3 marks]

™
) Find the exact value of / e?* sin z dz.
0

Answer

Total for D4: 9 marks

4
D5 . .
This question is about / eV® dz.
1
(a) N 4 Jz [3 marks]
Use the substitution ©w = 4/ to show that [ eV¥dzx =
9 1
/ 2ue" du.
1
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[6 marks]

4
(b) Hence find the exact value of / eV dx.
1

Answer
Total for D5: 9 marks
D6 . L lnzd
This question is about [ z Inx dx.
. 3 marks
(a) Find /:z:lna:da:. [ ]
Answer
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[2 marks]

(b) . s
Find the exact value of zlnzxder.
1

Answer

(€)  Use your answer to part (a) to find /:c (Inz)’ dz. [3 marks]

Answer

Total for D6: 8 marks
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E Extension Stretch
No route is given. The hints are at the end of the sheet. Use one at a time.

E1 [9 marks]

Find the exact value of / (Inz)’ dz.
1

Answer
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Extension hints
Cover these with paper. Uncover one at a time.

Hint 1 ¢
E1Hin Let I, = / (Inz)" dz. Use parts with
1

u= (lnz)" and v = z.
Hint2  You should get I, = e — nl,,_1, because

Ine=1andInl =0.
Hint 3 €
nt Start from Iy = / ldx = e — 1 and work
1

up to Is.

Mathswariz - worksheet - Integration by parts

How did it go?

Colour one circle on each line: not yet,
nearly, yes.

| can choose u so that it gets
simpler when | differentiate it,

and use the parts formula 000
with the minus sign.
| can integrate In x, x* In x

— . 000
and similar by taking u = In x.
| can use integration by parts
twice, and spot when the

i 000

integral comes back to the
start.

| can find an exact value with
integration by partsandthe QOO
limits.
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