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Methods of integration Solutions Main Menu

1 Which of the following is an expression for Icosz xsin xdx ?

Use the substitution # = cosx.
(A) 2cosxsinx+c

B) cos’x+c

(@) %0033 x+c

D) —%cos3x+c

2 Which of the following is an expression for I(Zx + l)wclx ?
Use the substitution u=2x+1.

(A) %(2x+1)9+c
®) 11—1(2x+1)“+_c
(©) Ilg(zx+1)9+c

D) %(2x+l)n+c

3 Which of the following is an expression for J.%dx ?
x° -2

Use the substitution u=x*-2.
(A) \/ﬂ +e

® (m )3 +c

© 2/x<2+c

) 2(@ )3 re

‘Which of the following is an expression for _[x 1-x"dx?
Use the substitution u =+/1-x” .

w 2

+c
3
3
1-x*
®B) ( ) +c
3
3
1-x%)2
© —( ) +c
3
3
b (1~—x2)2
+c
) 3
. . . e dx
Which of the following is an expression for I — 1‘?
e+

Use the substitution u =e™ +1.
—X 2
@ o) 2“) —e e

®) —(efx; i +

©) log,(e"+h—-e"+c

e +e

D) log(e"+D)+e " +c

Which of the following is an expression for J.l ¢ s ax?
+e

Use the substitution u = e*.

-1
@) W+rey ¢
_ex
B) TroRte

(C©) tan'e"+c
(D) tan'e+c
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. Jx .
Which of the following is an expression for Jlj——‘dx ?
e

Use the substitution u=1+e".

x\3

A) (”;) +(+e") —log,(1+e)+c
x\3

® Y ey slog (e
x\2

© (”2‘3) +2(1+¢%)—log,(1+€) +c
x\2

@ L) o) rlog,(1+e) o

L3 2
8 What is the value of E 5% X 49 Use the substitution u =tanx .
. tanx

(A) -0.6009

(B) 0.6913

(© log,3

D) log,3

8.
9 What is the value of f ! dx 7 Use the substitution z=1log, x .
xlogx

(A) log,0.5

® log,2

(C) log, 4

® 1

10 What is the exact value of II\M —x?dx? Use the substitution x =2sin8.

)

®)

©

®)

N

N3
4
NE)

2

V3
—
6
b3
—+
3
27

N
3

4%+2«/§

Primitive of sin’x and cos’x Solutions

11 Which of the following is an expression for .‘.COsz 2xdx ?
(A) «x ~%sin 4x+c
1.
®B) «x +Zsm4x+c
x 1,
(C) =—=sindx+c
2 8

D) i+lsin4x+c
2 8

12 Which of the following is an expression for _[sinz 6xdx?
@) E-Lsinex+e
2 24
®) E+Lsinrtc
2 24
© *-Lgnionte
2 24

D) %+514~sin12x+c

13 What is the indefinite integral for j (0032 x +sec’ x)dx ?
(A) lx +lsin2x+ltanx+ c
2 4 2
B) ~1—x —lsin 2x+ltan x+e
2 4 2
1.1,
(C) =x+-—sin2x+tanx+c
2 4

) lx—lsin2x+tanx+c
2 4
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14 What is the indefinite integral for J.(sin2 X+ xz)dx ?

)

®)

(®)

)

1., x
x——sin2x+—+c
2 3

1 1., x
—x——sin2x+—+c
4 3
1.,
x—531n2x+2x+c

lx——l—sin2x+2x+c
2 4

15 What is the indefinite integral for J‘(cos Ix—sin’ x+ 2) dx?

A)

®)

©

)

lsin3x—§x——l~sir12x+c
3 2 4
lsin3x—§x+lsin2x+c
3 2 4
lsin3x+§x+lsin2x+c
3 2 4

—1~sin3x+2x—~l~sin2x+c
3 2 4

16 What is the primitive furiction of 3sin’ 25_x ?

A4

©

@)

3x 6, 4x
~———gin—+c¢
2 5 5

15 , 4x
3x ——sin—+c¢
4 5

6 . 4x
3x—--sin—+¢
5 5

17 What is the exact value of the definite integral L‘—Z sin? xdx ?

)

©

7 1 T 1
r - ®) =-=
12 12 12 6
T 1 7z 1
274 ® 572
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18 What is the exact value of the definite integral E(sinz x+x)dx?
2

A)

®

©

(0))

374w +2
8
3nt+ 7w
8

3nt 42742
8

37+ 27
8

i

19 What is the exact value of the definite integral E cos® xdx ?

@A)

®

©

D)

7r—2\/5

16

7r—2\/5
8

7t+2\/5
16

7r+2\/§

8

20 What is the exact value of the definite integral K(cos2 x+Ddx ?

(A)
®)
©

(8)

RN E B RN
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u=e +1
du -
—=—e
dx
du=—e"dx

Asou=e " +lore™ =u-1
re"z“dx _ jeﬂx xe " dx

Methods of integration Main Menu
Solution Criteria
U =COSX
du .
—=-—sinx
1 Mark: D
! du =—sin xdx e .
_fcosz xsin xdx = —Izzzdzz = —lu3 = —lcos3 x+c
3 3
u=2x+1 '[(Zx + l)lodx =L fu"’du
d 2
2 <= ——l—xiu”+c 1 Mark: D
v 271 ‘
du =2dx 1 I
= (2x + 1) +c
22
u=x*-2 J’—x——dx=ljidu
du x -2 2°u
i 222 1
3 dx - _1_ J‘u‘g du 1 Mark: A
du=2xdx 2
1
=uz +c= x2—2+C
u=vl-x*
du
1—x 2
== ( o)
du= T
1-x"y
1
—(1-x")2du = xdx or ~udu = xdx
4 1 Mark: C
. -[xxfl —xtdx= Ju X —cht
= J- ~utdu
w
=——+c
3
4 3
1-x)2
P
3

J-(u—l) x du

T+u-1

_ ’Jlt —2u+1du
u

' 1
= \u—2+—du
u

u? (1+e*)?

=——2u+log, u+c=
2 B

—2(1+e*)+log,(1+e")+c

Jer+1 e +1 L Mtk C
_I{H~D&l ane
U
= j(l—leu
u
=log,u—u+c
=log, (e +)—(e"+D+¢
=log,(e "+ —¢" +c
u=e"
du .
@
du=e“dx
1 Mark: C
J‘ J‘ du
1+e* 1+
=tan" u+c
=tan" e" +¢
u=1+e
du
e
dx
du=
Also u=1+e" ore* =y—1
_[ J-e *xetdy
1+e 1+¢*
1 Mark: D
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u=tanx and du = sec” xdx u=tan%=\/§

L3 2
E sec,Jch:Jl/i ldu
6

tanx B U
8 3 1 Mark: D
=[logeu]L
N3
1
=log, x/g—log,_, —=
J3
=log,3
u=log2xanddu=ldx u=log,e=1 wu=log,e’=2
x
S| 2 1
9 J:xlogxdx=": ;du 1 Mark: B
=[Iogeu]l2
=log,2-log,1=1og, 2
. dx
x=2siné, E=2COS‘9’ dx =2cos6db
When x =1 1=2siné When x=-1 —1=2sin8
sinc9=l oro== sin9=—l orf=-2
2 6 2 6
L\/4—x2dx= _[6_,,\/4—(25in¢9)2 x2cosOdf
s
= [¢ 2V1-sin* # x2c0s 00
3
=B2cos€x2cos<9d0
10 6,, 1 Mark: C
=4E,C0329d9
6

1T
=2 x+—sm20]
L 2 |z

Year 12 Mathematics Extension 1

Primitive of sin’x and cos’x Main Menu
Solution Criteria
j.cosz 2xdx = J%(1+cos 4x)dx
1 1.,
11 ==| x+—sindx |+¢ 1 Mark: D
2 4 ,
=£+lsin4x+c
2 8
J‘sin2 6xdx = J.—;—(l —cos12x)dx
12 ~l x~—1—~sin12x +c 1 Mark: C
217 12 ark:
x 1 .
= ———ginl2x+c¢
2 24
I(cos2 x +sec’ x)dx = -f(}i (14 cos 2x) +sec? x}i\c
13 . ) 1 Mark: C
=—x+-—sin2x+tanx+c
2 4
2 2 1 2
J.(sm x+x )dx= J.E(l~cos2x)+x dx
14 3 1 Mark: B
1 1. X
=—X——sin2x+—+c
2 4 3
J.(cos 3x—sin’ x+ Z)dx = _[(cos 3x—%(l -C0s ZJC)+2}L\:
1. 1 1, I
15 =~sm3x-§x+zsm2x+2x+c 1 Mark: C
=lsin3x+3x+lsin2x+c
2 4
I3 sin’ 2—xdx =3 jl(l ~¢os iaﬁ)alx
5 2 5
3 5., 4x
=2 x~Zsin—= |+¢ 1 Mark: B
16 2{ 3 5 il ar
3x 15 . 4x
=i~ gsin—+c
2 8 5
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17

Lﬁ:z'sinz xd = Lﬁ (1—cos2x)dx

z
12

X —lsin 2x]
2

1l
D
Sl
1
N | =
<8
1=}
o N
N~ S
|
TN
=)
I
N | —
<8
B
=)
N~
L1

1 Mark: C |-

18

[F (sin? x + x)dx = L”[% (1= cos2x) + x]dx
2 2

11, =21
=|—x——sin2x+—
2 4 2 |

[N

Il
|
3
|
|
]
5
N
S
+
il
|
|
X
|
|
w
5
Bl
+

8

1 Mark: D

19

1 Mark: C

20

f(cosz x+1dx = -Er[% (1+cos2x)+1]dx
= [lx+lsin2x+x}
2 2

0

= |:l7r+—l-sin27r+7ri| —[lx0+lsin0+0]
2 2 2 2

1 Mark: A

<




