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Integration

Mistake Analysis — Set II1

Course IB Mathematics: Analysis & Approaches SL

Topic Topic 5 — Calculus

Level Hard (Paper 1 and Paper 2 style)

Questions 6

Marks 40 total. M1 method - A1 accuracy - R1 reasoning.

BEFORE YOU BEGIN

Integration by parts: / udv = uv — / vdu. Choose u using LIATE (Logarithm, Inverse trig,
Algebraic, Trig, Exponential).
9 1 — cos(2x)

1 2
M sin®x = —————=. Use these before integrating squared

Trig identity: cos?z = 5 : 5

trig functions.

Cyclic by parts: when the original integral reappears, collect it on one side and divide.

Question 1 Hard — Paper 1 [7 marks]
Find / e’sinx dz.

MISTAKE ANALYSIS
Let uw =sinx, dv =¢e"dx: v =€, du = cosxdzx. /ez sinz dr = e* sinx—/ez coszdx. For [e*coszdx:

let u = cosz, dv =e*dx: = ewcosx—&—feggsin:rdx. Let I = fezsinxdx: I =¢e"sine —e*cosx — [ =
e®(sinx — cos x)

2] = e*(sinz —cosz) = [ = + C. Students who apply by parts once and stop have an

incomplete answer. The cyclic case requires two applications, then collecting I from both sides.

Question 2 Hard — Paper 1 [6 marks]
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Find /mez dz.

MISTAKE ANALYSIS
By parts: u=x, dv = ¢e®dx, sodu =dzr, v=¢”. /xez dr = xer—/em de = ze®—e"+C =e"(xz—1)+C.

Students who choose u = e* and dv = xdx: v = %, giving rQ;m — 9”2—26” dx — this is harder, not simpler.
LIATE says uw = x (algebraic) before e* (exponential).

Question 3 Hard — Paper 1 [6 marks]

Find /a: Inzdx.

MISTAKE ANALYSIS
1 2 2] 21 2]
LIATE: w = Inx, dv = xzdzx, so du = —dz, v = % /xlnxdm . an —/% - —dr = * 2nm —
x

€T

21 2 22Inz —1
/gdx =t 2nm — % +C = % + C. Students who choose uw =z and dv =Inzdx: [Inzdz
requires by parts itself — making the problem harder. Logarithms always go to u.

Question 4 Hard — Paper 2 [7 marks]

e
Evaluate / Inxdx.
1

MISTAKE ANALYSIS
1
By parts: w=1Inz, dv = dx, du = %dl’, v = /lnxdz = :zzlnx—/ayf der =zlnz—2+C = [zrlnz—2x]f.
x
=(elne—e)—(1-In1—1)=(e—e)— (0—1) =0+ 1 = 1. Students who write elne = e* confuse Ine =1
with Ine = e. Ine = 1 always. Students who evaluate [Inz]§ =Ine —Inl =1— 0 = 1 without integrating

have not done the question.
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Question 5 Hard — Paper 2 [7 marks]
Find the exact area under one arch of y = sinz (from z =0 to z = 7).

MISTAKE ANALYSIS

/ sinzdr = [—cosz]j = —cosm — (—cos0) = —(—1)+1=1+1=2. Students who write [—cosz|j =
0

cosT —cos0 = —1 — 1 = —2 apply the square bracket notation incorrectly: [f(x)]% = f(b) — f(a), so the
lower limit is subtracted. The area is 2 square units — a result worth memorising.

Question 6 Hard — Paper 1 [7 marks]
Find / cos? z dz.

MISTAKE ANALYSIS

Use the identity cos®>x = + C. Students

1+() 2 1+ O 2 1“2
CS((L‘) /C QZC:L' / CS(.’I?):E X S(.%‘)
.2

2

who write + C integrate cosx to sinx and then square — neither step is correct. cos®x cannot be

cos? zsinz

integrated by first integrating cos x. Students who write — 3 + C apply the wrong formula (valid for

[ cos™ zsinz dx, not [ cos® zdx).
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WORKED SOLUTIONS - SET Il = INTEGRATION

M1 method - A1 accuracy - R1 reasoning

Solution — Question 1

e(sinx — cosx)

By parts [ = 5 +C M1 A1l
twice; 21 =
e’ (sinz — cosx)
Solution — Question 2
u = z, v = e(xz—1)+C M1 A1l
e”; ze” — [edx
Solution — Question 3
22z —1

v = lnzx, v = M-{—C M1 A1l
$2/2 z?lnz 22 4

) 1
Solution — Question 4
[tlnx — z]§ = 1 M1 A1l
(e—e)—(0—1)
Solution — Question 5
[—cosaly = 2 M1 Al
—cosT +cos0 =
141
Solution — Question 6

in(2

cos’x = E—i—MnLC’ M1 A1l

—1+C025 (22). integrate 2 4

The Sanctuary of Learning - abdulwadood.org - Abdul Wadood — Mathematics Educator & Author 4



IB Mathematics AA SL - Mistake Analysis - Integration Set III - Version 1 - The Sanctuary of Learning -
abdulwadood.org

The Sanctuary of Learning - abdulwadood.org - Abdul Wadood — Mathematics Educator & Author 5



