Exercise walk-through

Integration = 2.4

eXercise



Exercise walk-through

You must be able to

m use [ ﬁ dx and [ \/ﬁ dx (and completing the square)
m derive and use a reduction formula

m find an arc length



Exercise walk-through

Method — Standard integrals & reduction

An integral is the area under a curve; the inverse-function forms handle ﬁ and
1
V22

1

-1 X
\/ﬁdX—sm 2+C.
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Reduction: /, = foﬂ/z sin” x dx satisfies I, = Lln_g.



Method — Standard integrals & reduction

m
median m solves F(m) = [__f(x)dx =1

area to the left
=0.5

v

median m =2

A region under a curve — the area is the integral
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Practice 2.1 = 2 marks

. 1
Find /9_+_X2dx
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Solution 2.1

| Method: Standard integrals & reduction

Worked steps

1 =
gtal’l §+C M1 ) Al ).
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Practice 2.2 = 2 marks

1
Find —dx
/ V25 — x2
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Solution 2.2

| Method: Standard integrals & reduction

Worked steps

X
sin 15—|—C M1)(Al1).
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Exam-style 3.1 = 1 mark
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Exercise walk-through

Solution 3.1

Method: Standard integrals & reduction
A

B

C

SEENEREIE)

D

Worked steps

1 -1 x72 _ 1 —11_ 1
A. [gtan %]Ofatan 1=3-
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Exercise walk-through

Exam-style 3.2 = 4 marks

w/2
Let I, = / sin” x dx.
0

—1
(a) Using integration by parts, show that /, = Lln,g for n > 2.
n

(b) Hence evaluate y.
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Solution 3.2

Method: Standard integrals & reduction

Worked steps

(a) In= fw/2 sin"! xsin xdx; by parts (u = sin™! x, dv = sin xdx):
I, = [~ sin™! xcos x]g/2 +(n—1) OW/2 sin"~2 xcos? xdx (M1); the boundary term is 0
Mi); cos? x =1 —sin? x gives I, = (n — 1)(l,_a — I,) (M1); so nl, = (n—1)l,_2, i.e.
n—1
I, = l,—o (A1)
T, 1, T , 3, 3w
(b)lo—g, IQ—EIO—Z,LL—ZIQ—TG M1 ) M1 ) Al



Exercise walk-through

Exam-style 3.3 = 4 marks

1
Find /)(2_4)(+13 dx by completing the square.
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Solution 3.3

| Method: Standard integrals & reduction

Worked steps

1 xX—2
_ 2 . 1,1
2 —4x+13 = (x—2)2+9 (M1 ,/(X_2)2 e dx = % tan — +C (M1 M1/AL).



