METHODS 12

Concepts and techniques

1 B Izedx: 2x3+c¢
f(-)=2=c=4
y=2x2+4

2 D ﬂ = 4e™
dx

-X

+C

y= I4e‘*dx = ae

At x=0,y=-9
9=-4+c
c=-5
y=-4e" -5
3 A f(x):j—8 sin(4x)dx:8CL(4X)
—5:2cos(4—nj+c
4

c=-3
f(x)=2cos(4x)-3

+Cc=2c0s(4x)+c
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I2x4dx——+c
-2
IS “dx = +C=———+C
-2 2X
4
J.—3x3dx——i+c
3
—5x‘4dx:—si+c:i3+c
-3 3X
3
2
I\/;dx:iﬂz
3
2
IS«/;dx:lo—Xdrc
3
5 6
Ix—dx:x—+c
7 42
3 4
jx—dx:x—+c
5 20
X X
I—dXz——+C:——2+C
4 8 8x
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4

L 3

Ixidx:3L+c
4

7
15x°

IBx%dx: +C

1
jx’%dx:4x4 +C

Iisdx=—2x‘2+c=—2+c
X X

I_—?dx:x‘5+c:i5+c
X X
1 1
Iﬂdx=_|.10x 2dx = 202 + ¢
Jx

-6 1 2
J'ﬁdx =I—6x 8 dx=-9x% +cC

3 1
J.de =J.8x 2 dx = -16x 2+c:—£+c
X

XX N
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4x+ 1

I et idx = +c

_ 5x
I—3e5xdx = STe +C

2t
e
Ie”dt=—+c
2

4x

ISe“de _%e +c

-2X

j—6e‘2xdx = +c=3e?+c

j 4e?dx =8e? +¢

j 6e 3dx=-18e 3 +cC
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6 a jcos(x)dx= sin(x)+c
b Isin(x)dx:—cos(x) +C

C Isin(3x)dx:—%cos(3x) +C

d I—sin(?x)dx=%cos(7x) +C

e Icos(x+1)dx=sin(x+1)+c
f Isin(Zx—B)dx :—%cos(Zx—B) +C
g Icos(Zx—l)dx: W+c

h I4 sin(ﬁjdx:—Bcos(ijm

2 2
i I—sin(S—x)dx=—cos(3—x)+c
] IB cos(ijdx=125in[ij+c

4 4

cos (- X)

k Isin (m—x)dx=— =cos(m—Xx)+¢C

I jcos(x+n)dx= sin(X+m)+c
m I—Zsin(gjdx :SCos(ﬁjw
5 5
n I4cos(zjdx =Esin(zj+c
4 7 4
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1)
7 I s
a I(x+) X z +C
10
b I(Sx—l) dx:(SXS_Ol) +c
8
c I(By—z) dx=(3y2_42) +C
4+3x)’
d 4+3x)"d _(
I( +3x) dx T +
13
e I(7x+8)12dx:(7X;18) +C
7 7
f I(l—x)sdx:(l_x) +c:—(1_x) +C
7 7
1 3 2x-5)’
g I\/ZX—5 dX:J-(ZX—5)2dX:gx1(2X—5)2+C:L+C
3 2 3
-3 -3
h I2(3x+1)4dx:@+c:—%+c
-1
i I3(X+7)_2dx=3(XJr 7 :—i+c
-1 X+7
-3 -2
j J 2(4x1— 57 X = (4)(;5) dx= (4)(—_1:) e :_16(4>3 T5 ¢
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1 A(4x + 3)% 33 (4X + 3)4
k I\3/4x+3 dx:j(4x+3)3dx: P +Cc= 1 +C

| j(z-x)%dx=@+c=—2\/2—x+c

J <t+3>3dt=J<t+s>idt:2@;3)2+C:zm

5

+C

n [J6x+2)° dx= j(5x+2)2d _2(5”2)2 RPN .S I

35
0 j(4—5x)4‘dx_(4 50 S
~3(-5) 15(4—5x)°
s -6(3-4x)" 3
p I—6(3—4x) dx_—_4(_4) +C= —8(3—4x)4+c

Reasoning and communication

2

8 y:'[—3xdx:_ +C

2

_ X ¢ Using(2,2) = 2= —6+c

=3
2

2x

9 y :'|.3ezxdx:3e +C

2X

362 +¢ Using (0,55) =4=c

y:

3e2X
2

+4

y:
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10 %(e ) — e x4x® = 4x%e”
.[4x3exll dx=e* +c¢
I2x3ex4 dx = e: +cC
11 %(4% +1)° =3(4x +1) x8x = 24x(4x* +1)

I24x(4x2 +1)2 dx = (4x2 +l)3 +C

J'6x(4x2 +1)% dx :%(4x2 +1)3 +C
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Concepts and techniques

[

C I2x2dx+.[xdx+_|.5dx

N

C I(4x+3)dx:2x2+3x+c

f)=7T=7=2+3+c=>c=2
f(X)=2x%+3x +2

3 A I(2x3—7x2)dx

because x*(2x—7)=2x*-7x*

dx 9

2 2 3
4 D ﬂ:ﬁ_xj y:j ﬁ_x dX=£—X—+C
3 3

=——"4cC Using (0,2),c =2
y="9"5 g (0,2)
3 2
:i_x__kz
9 2
m2
5 a I(m+1)dm:7+m+c

t3
b t?—7)dt=——Tt+cC
Je-7ydi=~

3

c j(h2+5)dh:%+5h+c

2

y
d ~3)dy =Y -3y+c
Jly-3)dy==--3y

& I(2x+4)dx:x2+4x+c
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3 2

I(b2+b)db=%+%+c

4 2
I(ag—a—l)daz%—a?—am

3
I(x2+2x+5)dx:%+x2+5x+c

I(4x3—3x2+8x—1)dx=x4—x3+4x2—x+c

5 4
J.(6x5 +x*+2x%) dx = x° +X?+X7+c

8 7
J.(x7 —3x6—9)dx:%—3%—9x+c

X4 X3 2

I(ng+x2—x—2)dx:—+——x——2x+c
2 3 2

6 4
J.(x5+x3+4)dx:%+xj+4x+c

3 2
j(4x2—5x—8)dx=4%—5%—8x+c

5 4 2
J.(3x4 —2x3+x)dx:3%—x7+x?+c

4 3
J.(6x3+5x2 —4)dx:3%+5%—4x+c

+

-3 -2 =]
J.(3x’4 +X°+2x)dx = 3x L 2x
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5
2

r I(7x§—4x+6x_§)dx:§><7x —2x% +

j X8 —3x®+2x*
X3

3 14x3

—xBX
2

wn

2 H
—2X°+9x3+¢C

4

dx:J.(x3—3x2 +2x)dx:XT—x3+x2+c

3
b I(1—2x)2dx:I(4x2—4x+1)dx:%—2x2+x+c

x®  3x?

c I(x—2)(x+5)dx:j(x2+3x—10)dx:?+7—10x+c

3 5 Qg2
d I4X X =3x"+7

5

dx :J- (4x? -1-3x° +7x°)dx

X
4x7* 3x?  Ix*
= —X— + +c
1 2 _
I SV B
X 2x%  4xt

3

3

y

2 y' y”° 1
e —y " +5)dy=>-—>—+5y+Cc="-+——+5y+C
Jy? =y +8)dy == 4By +o =T 5 %Y

f [ -4)-Ddt= [ (©°—t* -4t +4)dt

3
2

g j&(u%} dx:.[(\/;+l)dX:2X

4 3
LT
4 3

+X+C=

+X+C

2%
3

© Cengage Learning Australia 2014 ISBN 9780170254663

11



h I(X+5)SX_2) I —
X

2_
J-2x 4x+3dX

X

=—x

2 —
J-(x +3x-10) dx

4

3 1 1
:J'(2x2 —4x2 +3x 2)dx
2 .22 2

5 3
4x2  8x2 !

e
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y:I(Zx—S)dx=x2—5x+c
y=x>-5x+c¢

(-1, 8) = 8=1+5+C = c=2
y=Xx>-5x+2

o

Y =3y _ax

dx

y:I(Bx%—4x)dx:2x%—2x2+c
y=2Xx" —2x’+¢

(4,-6) = —-6=16-32+¢c = c=10
y=2x —2x* +10

ﬂ:3x2—x+2
dx

2
y:j(3x2—x+2)dx:x3—x7+2x+c
2

y:xs—x?+2x+c

(2,00 = 0=8-2+4+c = ¢ =-10
2

y=x° —X7+2x—10
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f() = [(6x—1)dx
f(x)=3x°—x+c¢

(0,5 =>c=5
f(x)=3x*=x+5

f() = [(7-4x)dx
f(X)=7x-2xX*+c¢
-1,1)=1=-7-2+c=c=10
f(X) = 7x—2x* + 10

f(x) = j (3x+ 2)dx
f(X)=-3x"1+2x +¢

1,5 =>5=-3+2+c=>c=6
f(X)=-3x"+2x +6

1 2 2
f(x)= I(i+3xjdx:4x2 +3%+c:4\/§+3%+c

Jx
f(l)=3=3=4+15+c=>c=-25

3x* 5
f(X)= 4JVX+———
(9 = 4Vx 5

4
1 3
f(x)= I(X3+6x2—10)dx:3%+2x3—10x+c

f(l)=-7=-7=075+2-10+c=c=0.25
4

3 3[4
f(x)= 3L+2x3—10x+l:3 X
4 4

+2x3 —10x+1
4

© Cengage Learning Australia 2014 ISBN 9780170254663

14



9 a I—6xdx =-3x°+c
b fi(x ) = =3x*+ 0
fo(x) = -3x*+ 1

fa(x) = -3x*+ 2

y
P VAN T
f
-1
-2
-3

& Edit Zoom Analysis ¢ X
Lo ) P e
Sheet1 [Sheet2 [Sheet3|Sheetd [Sheetd |
Myl=_3.x2 =
My2=_3.x241 —
My3=_3.x243 —
Owa:0
[¥5:0
[v6:0

Deg  Real m

The functions are identical but vertically apart by one unit.
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10 a J'(3x2 +2x)dx = x3 + x* +¢
b fi(x)= x> +x* -2
fa(x) = xX® +x* +1
faX) = x>+ x* + 3
c

10

1
:} fl th.':|=.1. 3 +x 2 -2

The functions are identical but vertically apart by two and three units.
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& Edit Zoom Analysis ¢

(%)

BEEREREED

Sheet1 [Sheet2 [Sheet3 [Sheet4 Sheet5|

M yi=y3452-2
Ely2=x3+x2+1
M y3=x34x243
[va:0
[¥5:0
[v6:0

[—1

[—1

[—1

e

) 1 o -/ 3
// :
-4
=5
=*
[Fin | Oa
Deg  Real | om
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Reasoning and communication

11 f’(x):g?x+k

3—2X+k:0 atx=4 =k=-6

f(x)=j[3—zx—6jdx

2
:3i—6x+c

(4,-2) = -2=12-24+c=c=10

2

f(x)=3%—6x+1o
f(2)=1
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5
12 Q:M:lwz—x?
dx X

5
y = I16x‘2 —X 2dx
3

2x 2

=-16X"*+ +k

(1 8}: 8:—64+E+k
4 3
k=662

2

2
y=—16x’1+2X +66§
:_—16+ 23+66g

X axe

1

16 2x2 200
= + +

x 3x* 3
2 —48x+200%°
3%
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Concepts and techniques

1 a %x5x5:12.5unit52

2 5
b jjxdx:[ﬂ =%(25—o)=12.5

0

2 a %><6><6:18units2

6 x2 °
b j06—xdx=[6x—7} =(18-0)=18

0

3 a j_zl's(—2x+5)dx

b Ls(x+5)dx

f —Ls(xs—7x2+4x+11)dx

g Jj[Ssin (x)] dx
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QD

3
kK [ @x +6x-3)dx=| —-+3x*~3x | =(36+27-9)-| - +3-3|=52=
1 3 1 3 3

LS(—XS +10x% — 5x)dx

2

[ Ox+7)dx= {9%+ 7x} = (450+70)—(45+7) =508.5
Ioﬁ8dx —[8x]} = (48)—(0) =48

4 10
["sxdx=| 2| = (12 500)~(20) =12480
2 4 |

[ (2x* = x)ax = {z—f—é} = (0)—-(-95.83)=95.83

2

[ (20~m)dm = {mm —"ﬂ — (168) ~ (~312) = 480
f (4t-7)dt=[ 2t ~7t] =(~6)~(-5)=-1

3 4
[[@-xfdx=]" (4-ax+x)dx=| dx-2x*+ 7 =(51j—(—39)=44l
3 3 3|, 3 3

[ (3 -2x)dx =[x*~x*]' =(64-16)~ (-1-1) =50
4x°

4 2
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I Iol(x3 —3x% +4x) dx

4

0

5 a Is;dx = j13(3x+1)’3dx

1 (3x+1)°

[Ex+2T
| —2x3

il 1 T
6 (3x+D)?

pEat

1

=0.00875

1 1 1
o=l

_1
2

© Cengage Learning Australia 2014

(2x=3)* T

[2x=3)* T

(2x —3)dx

—1x2

-2 o

1 1
(2x-3) |,
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r#dx = [ (2x-5)

0 (2x —5)°

[ 3 dx = [ 3(2x +1) dx

0(2x+1)*

[3x+1)*T
| -3x2

:

© Cengage Learning Australia 2014

1]
2(2x+1)°

0

0
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0 2 0
——  dx= 23X+4_4dX
J.--1(3x+4)4 Ll( )

[2@x+4)7
| -3x3 |,

f [0 ! dx:'[:(2x+4)_;dx

22x+4
~ 2(2x+4)%
- 2
=:«/2x+4£
= (V12 -8)
=2J3-2/2
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-, 6
e I62x‘3dx:2I6x‘3dx=2 L :_[iz} :_(i_ljzﬁzg
2 2 | -2 X 36 4) 36 9

33x° 42X 3. " 3 17 1 8
f L v dx:L?)x +2X dx={—+—2} =— 1+6 _(4) =2§
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d joz—e‘x dx:[e‘x}z =(e” —1)=(ei2—1j

x+a 4
e J‘:ZesXMdX:Z{e;‘l} :%(ele—e7)=§e7(e9—1)

2x 3 6 4
f [ -eydx=| -2 | =|[27-Z |- 8-%||=19-Z 42
2 2 |, 2 2 2 2

2X 72 4 4
g Iz(ezx+1)dx: € x| =& 42 _(ij _&.3
0 2 T2 2)] 2 2

2
h Iz(ex—x)dx= e -2 :e2—2—[e—£):e2—e—§
1 2 X
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QD

4
[fe™ av :[%} =%(e12 —e*)=54244.90

1

fe’x dx = —[e’*]i = —(e’3 —e’l) =0.32

2
[[2ev ay = 2{%} :%(e6 ~1)=268.29

0

I: (€ +2x—3) dx=[ e +x* - 3x}z

- ((e11 +36-18) - (e" +25—15))= e — e 4 8=37855.68

ted 2 P 7 4
[ -tdt=|° S A B YT
0 3 2] 3

4x

2x ? 8 .4 4 2
[FEerveryax=| s D) =20 2 12 2 75510
' 42| 2
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(o]
QD

Ionsin (x)dx =—[cos (x)]; =—(cos (m) —cos (0)) =—(-1-1) = 2

b j;;cos(Zx)dx: sin(2x) o _1 sin| = |-sin[ -2 -1 i+i -
5 2 = 2 4 al 2\J2 /2 2

8

ol 2]l () o)

2

d [Zcos(3x)dx - [Si” (33)()]2[ - é(sin (%J—sin (O)J -3

0

e Fsin (mx)dx = —[COS (nx)}z = —l(cos(gJ—cos (O)j = —l(O—l) =
0 T T T T

0

8 ennd | tan(2x) %_i LA _
f IO sec (2x)dx_[—2 } _z(tanbj tan(O)J—

1
o 2

5 _ sin(2x)§_§ () _3.1_
g IO SCos(Zx)dx_3[ 5 } _2[8”{6) sm(O)j_2 5=

0

Mlw

5

h J'Olg—sin (5x) dx = [MTO :%(COSGJ—COS (0)j =%(0—1) -1

0
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4 5t
10 a (5t2 +4t+5)dt =| — +2t2+5t
2 3

{

b jos (V> —4v3 +2v)dv =

C 1_33(6u5+5u4+4)du =

4

2

@+32+20j—(£+8+10j :1271
3 3 3

6 3
% v +v2} — ((121.5-81+9)—(0)) = 49.5

0

[u +us +4u]f3

=((729+243+12)—-(729-243-12)) =510

J‘l 72
-1(4y +5)’

dy = [ 72(4y +5)"dy

7204y +5)°T
—6x4 o

2
2 ot 3 3 eZ'[—3
g jo4et dt=4| ——| =

© Cengage Learning Australia 2014

1 1
(4y+5)° |,

1
&‘1)
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J‘6 35
4 (5h—9)?
6

-1 6 .
=35 (5h-9)*dh=-35 ©6h=9)" _—7[Lj =—7(i—i]=o.3o
s 5 |, 5h-9), 21 11

i jiBsin(6x+%jdx

3

wla

T
cos(6x+)
=-3 SN /A B cos(2n+£j—cos(—2n+£) =—3(1—1j=0
2 3 3

6

il
3

4 6
i [ -x)dx= {e* —ﬂ = (e ~324)— (e* —64) =¢° —e* — 260
3 6
6 2| (4x+1)? 1 3 |
k VaxLax =2 == = :g[ (4x+1) l:g.ls

5—av)* |
| j:16(5—4v)3dv16[( —4) } — —(14641-81) =-14560

4x(-4)

2
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n fﬁ[sin(x)—cos(x)]dx = [-cos(x)—sin(x)]"

= —{[cos(n) +sin(m)] - [cos(—n) +sin (_“)]}
=—[-1-(-1)]=0

Reasoning and communication

31
11  a L?dx

Cannot be evaluated as x # 0.

5 1
IO (X_5)° dx

Cannot be evaluated as x # 5.

r ! 3 dx
1(x+1)

Cannot be evaluated as x = -1.

12 The integral j:ﬁdx is not valid as there is an undefined point within the bounds.
X —

X#2
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13 The integral Izzidx is not valid as there is an undefined point within the bounds. x = 0
-2 X

14 i(xexz ) =1xe* +e (2x)(x) = 2x%e* +e*
dx

1 2 2 X2 X2 1
Therefore IO(er +e )dx=[xe } =e—-0=e
0

15 V= j;5+30t2dt =[5t+10t° | =(25+1250)-0=1275 m’
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Concepts and techniques

1 D As the f values are above the x-axis.

2 B [ f()dk- [ f(x)ax

asf(x)<O0forO<x<1

[0 —2x ~11x+12)lx

=65 (-473) =53}

D 2= 11412
y=x"-2x"-11x+12

o
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4
L (x® —2x* —11x +12)dx

4 3 2
=-182-64=-242

4 3 2 4
_{x 2x°  11x +12x}

1

5 E 783 using calculator with [ abs(x ~2x? ~ 11x+ 12)dx
3

or '[_13(x3—2x2 — 11x+ 12)dx + Jl4(X3—2X2 — 11x+ 12)dx

6 a ‘ [ £e0ax|+ [ £k or — [ F(dx + [ f (x)dx

b [ 90dx ~[ (0
c - [ h(x)dx

d [ kedx - k(x)dx

e [ mxdx + ] mx)dx

f f p(x)dx—L5 p(x)dx+L6 p(x)dx

Note: Each of the areas above can be found with the calculator using

Ibabs( f(x))dx where a <x <b is the whole interval.
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b

y=x'—5x+8fromx=1tox=4

<

= N W bk O

1 2 3 4 5X

E(lS + 8x— 6x2)dx:[15x + 4x% - 2x3]
=((30+16-16)—(-15+4+2))

=39 units?

2
-1
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c y = 4x® - 3x* + 6x — 2 between x = 1 and x = 3

Area:

L3(4x3— 3x* + 6X— 2)dx:[x4— X} + 3x° - ZX]

-(15-)

=74 units®
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d f(x)=6x°+8x*—2x + 8 fromx=-1to x=2

CICECICN:

Area:

4 3 2
I_21(6x3+ 8x° — 2x+ 8)dx:{3%+ 8%—x2+ 8x}

=)

=67.5 units®
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e y=7-6xfromx=-2tox=1

B858838

:(7—1.5—(—14—24))
= 43.5 units®
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8 f(x)=¢e-¢e™

32-1/] 12 3x

Area:

0 2 .
—_[_2 (e*—e™) dx+I0 (e* —e ™) dx =11.05 units?

123456 78 91011121314 X
Area:

13 - ..o
jo (2x +1) 3dx = 6 units
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10 a y=2x*+3x-35

o

12 3/45 6x

;

Ify=0,x=?,x=35

Area betweenx=2and x=5andy =0:
35 5 .
—L (2x* + 3x— 35) dx+I35(2x2 + 3x— 35)dx = 38.25 units’

b y=7x+19x -6

o

e -W

-0+

-+

Ify=0,x=?x=-3

Area between x = -5 and x = -2 and the x-axis:

22 K a2
L-, (7x +19x—6)dx—j_3 (7x% +19x—6) dx =73.83units
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11  a f (x) = 3x? — 12 and the x-axis

Ify=0,x=?x=+2

Area between function and the x-axis:

2 .
—I_z (3x* =12) dx =32 units’

Note: This can be calculated using — 2><J'02 (3x* —12) dx

b y = 3x? + 7x — 6 and the x-axis

1 2 3X

2
Ify=0,x=?,x=-3, =
y 3

Area between function and the x-axis:

2
_.[_53 (3%% + 7x — 6) dx =24.65units?
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c f (X) = 4x* — 16x + 15 and the x-axis.

Ify=0,x=?,x=15,25

Area between function and the x-axis:
25 2 2 . 2
—LS (4x° —16x+15) dx :§un|ts

12 a y = (5 -=x)(x + 1)(x — 3) by the x-axis

Kf’%/\

2% | 12A 486 %
-15
-20

Ify=0,x=?,x=-1,3,5

Area between function and the x-axis:

(5 =) (x+ D(x= 3k (5 ~x)(x+ (x- 3)dx=49Z units
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b y = (X + 2)%(x = 1)(x + 4) by the x-axis.

Ify=0,x=?,x=-4,1

Area between function and the x-axis:

—Il (x+ 2)"(x= 1)(x+ 4)dx=31% units?

-4

13 y = sin (3x) and the x-axis

y

CANVANYANS
‘O_i VAV Vi

Area = 6><j§sin (3x)dx = —%[cos (3x)]§ =—2(cos(m)—cos (0)) =—2x(~2) =4 units’
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14 y=e*+e® y=0,x=-15andx=15.

2x -2X

15
Area = 2xI:'5e2X +edx = 2{62 + £ } = [e“ —e’zx]:'s =e’—e”’—(1-1)

_2 0

=e® —e 2 units®

2
Py
Yy
15 +
1,,
Q5 +
-1 i 2 X

1
Area=J~l 2 2dx=—2 ! =-2 —i—(_—lj =lunits2
0 (x—23) (x=3) |, 2 3 3
16 y=v4-x°

L
¥

Area = j02\/4— x2dx = %(anz) = qunits’
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17

18

19

1 4x—3 . _
Area = j e¥3x =| = _1[ 4*‘3} _l(e—e*) units?
0 4 | "4 o 4
y=x+e”
y
D,,
9,,
8,,
7,,
6,,
5,,
4,,
3,,
2,,
| /17
A 4 1 2 X

2
Area = jozx+e-de={X—22—e-*} =(2—e-2—(0—e°))=3—e-2=2.86 (2d.p)

0

y = cos (3x)
y
1~\‘
0.5+
i X
-0.5+ 12
14
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20 a

*Unsaved <=

( =-(\/5_—3) orx=\/;+3)> Decimal
x=0.763932 or x=5.22607
5.23607 14,9071

(6' x—4—x2)dx
0.763932

[~
solve(fr x—4—x2 =0,x) 5
x=-(\f5_—3) orx=J5_+3

£ Edit Action Interactive

EEDTE s

solve (Bxx—4—x"2=0, x)
{x=0.7639320225, x=5. 236067977}

f5.236067977
0.7639320225

Bxx—4—x"2dx

14.90711985

y=6x—-4-x

y
lO}

5/\

g /12345\X7x

Ify=0,x=? x=0.764, 5.236

Area between function and the x-axis:

J.5.236(6)( 4oy ) dx =14.91 units?

0.764
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*Unsaved <

(solve (5 x2x®-2 x-8= O,X)) P Decimal
x=-1. orx=2. orx=4.
2

4
- (S-xg—x3—2-x—8)dx+ (S-xz—x3—2-1’
1 2

£+ Edit Action Interactive
et er [ialm]] ]

solve (Oxx"~2—-x"3-2xx—-8=0, x)

{x=-1,x=2, x=4}

2 4
—f 5xx"2—x“3—2xx—8dx+f Sxx"2—-x"3-2xx—8dx
-1 2

21. 08333333
y=5x-x3-2x-8

y

10
: \%i» /\ :
-3-2-_ 1 3 5 X
&

Ify=0,x=?,x=-1,2,4

Area between function and the x-axis:

—J._Zlez -x3- 2x—8dx+J':5x2 —x*—2x—8dx =21.083 units’
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*nsaved —

(solve(x3 +3-x2-10- x—3=0,x)) P Decimal
x=-4.91163 or x=-0.278842 or x=2.19047
-0.278842 2.19C

3 2 »
+3-x“=-10 x-2)dx-

-4 911632 -0.278

940328

& Edit Action Interactive
BEEEm0
solve (x"3+3xx"2-10xx—-3=0)

H—cl. 911627843, x=-0. 2788421906, x=2. 190470033}

—0.2788421906 2.190470(
f x"3+3xx"2-1 Oxx—de—f
-4.911627843 -0.27884:

94.03277693

y=x3+3x*-10x-3

Ify=0,x=? x=-4.912,-0.279, 2.190
Area between function and the x-axis:

[ (x +3x ~10x-3)dx~ [ (x*+3x* ~10x~3) cx = 94.033 units’

—4.91
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Reasoning and communication

21  a y=x-x—-6,x=1,x=5andy=0

SESUE RO

Ify=0,x=?,x=-2,3

Required area:
—rxz —x—6dx+J'5(x2 —x—6)dx:20 units’
1 3

b y = 2x% + 7x - 30, x = =2, x = 4 and the x-axis.

10 .

Ify=0,x=?x=-6,25

Required area:

25, , 4 2 o2
—[" 25 +7x=30dx+ [ 2x* +7x~30 dx =132.75 units
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22 a y=x*-7x+10

T\
l

iWéX

-5
Ify=0,x=?,x=2,5

Area between function and the x-axis:
5 2 _ 2
—L x? —7x+10dx =4.5 units

b y=2x*+13x + 15

Ify=0,x=?x=-5-15

Area between function and the x-axis:

- j_‘:'S(zXZ +13x+15) dx =14.29 units?
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23 a y = (x +2)(x - 2)(x — 4) by the x-axis

Area between function and the x-axis:

jfz(x+z)(x-z)(x-4)dx_j2“(x+2)(x-2)(x_4)dx

=42§_(_63j
3 3
1

=49—
3

Area between function and the x-axis on a CAS calculator

= fzabs[(x+2)(x—2)(x—4)]dx

*Unsaved —

4 49.3323
j_ 2) (-2 e-sl H

£+ Edit Action Interactive

|“ﬂ%|&"|}3§]|5iml’|lix& 'I‘H}L TH:

4
f abs ( (x+2) (x=2) (x-4) ) dx
2

49, 33333333
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b y = (2x + 7)(x + 1)(3 — x) by the x-axis

Area between function and the x-axis:

—I (2x+7)(x+1)(x - 4dx+I (2x+7)(x+1)(x—-4)dx

= 27£+96
32

= 123E units?
32

c y = (x = 2)(x = 3)%(x — 4)(x — 6) by the x-axis.

Area between function and the x-axis:

[ (x=2)(x=3)" (x~4)(x=6)dx+ [ (x~2)(x~3)" (x~4)(x~6) dx

~ [T (x=2)(x=3)" (x-4)(x~6)dx

_29. 1 14,8
60 60 15
~182

3

24 M(n)=400(1 — 4e """

P(n) = [M(n)dn

P(500)= [ 400(L — 4"}
— $93392.33

0.05

25 600000 dx = 300 000x2]2'°5 =750J
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Concepts and techniques

1 C Area = area under the curve y = f(x) — area under the liney = %x +5.

= [ 1 (0dx - EGHSde

x—4y+20=0

y=fx)

N
e ———

2 B [ [909-f (9l

as (area under g) — (area under f) between x = -3 and x = 2.

\ e

4 1 f

-5 \-3 2

20
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3 D [ fedx - [ g(x)d

as (area under f) — (area under g) between x = -1 and x = 2.

4 A

as (area under f) — (area under g) between -1 and 1 then switched to

(area under g) — (area under f) from 1 to 4.
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5 The area enclosed between the curve y = x* and the line y = x + 6:

<

iry

|~
FNDWR O ND©D
~—

-3 -2 -1 1 2 3 4X

3 2 a2
Area = I_Z(x+6— x?)dx = 20.83units

Area = Ii[(2x+1)—(x—3)} dx = 24.5 units?
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L

Area = LT(lS—xz)—xz}dx:% units?

© Cengage Learning Australia 2014 ISBN 9780170254663
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Area = I_lz[(xz +4)—(—eX +12)] dx =18.417 units?
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7 y=2andy=x*+1

a

]
w B
~_

Area = j_ll[(z)—(x2 +1)} dx =13 units?

8 y=9-x?andy = 5.

y
10
Q
8
7
/TN
.Z .
/o \
[ \
/ ? \
3 2 -1 1 2 3 X

Area = .[_22[(9—x2)—(5)] dx =10.6 units?
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9 y=x*and y=-6x + 16.

\

N
S X<

8-7-6-54-3-2-11 1 2 33X

AN

= S 5 9 g A
D > O 5 O O o

Area = .[_28[(—6x +16)—(x2)] dx =166.6 units’

10 a y=2x*—12x+20 by 2x +y = 12

20

10

N

1 2 3 4 5 X

Area= [[(-2x+12)~(2x* ~12x+20) [dx=9 units?
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b f(X)=2x+8-xbyy=2x-1

y
10

b3 T 23 AKX
A
* 41U

Area = .[_33[(2x+8— xz)—(2x—1)] dx =36 units?

c f(X) = 4x% + 24x + 26 by y = 4x + 26

e
D
D
o

/
\
Q\sl ¢

oy
o1
~
w
N
=
=

x

[uiy
D

Area = [ [ (4x+26)~(4x" +24x+26) |dx =833 units’
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d f(X)=4x°+4x+5byy=5-2x

y
N

-\
N
\

4

/
/
.

=
[en)

1
N
N .r</cn @

Points of intersection (-1.5, 8) and (0, 5).
Area = j_ols[(S— 2x) - (4x* +4x+5)} dx=2.25 units?

e y = 4x% +12x + 8 by y = 4x + 13.

20 f

<,
7

=
¢y}

/
MR
(<)

a

Points of intersection: (2.5, 3) and (0.5, 15)

Area = I_Ojs[(4x+13) —(4x2 +12x +8)J dx =18 units?
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11 y=xtandy=x.

o

w

s\

H

H

Points of intersection: (0, 0) and (1, 11)
Area = I:[(xz ) —(x3)} dx =0.083 units?

12 y=1-x*andy=x*-1.

y
*\ 2 /4
2 1 2 X
[
y e |

Area = .[_11[(1— X*)—(x* —1)] dx =26 units?
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13

f2 [\'.]— (\'- 1) 2

*Unsaved —

f1e)=(c+1)2

0 1 2
(c+1)2 ax+| (-1)2 ax 3
-1 0
o ~o.1) ax
£+ Edit Zoom Analysis ¢ X
s
B8
7
B
5
4
3
2
= 2 -1 o 1 2 @ 1
LS
sheet1 [sheet2 [Sheetd [Sheet4 [Sheets £ Edit Action Interactive
Myl=(x-1)2 — [“ﬂ%l&»l}gg[ﬁmp]fix@lvliﬂﬂv"[
M v2=(x+1)2 o 0 1
[Iv3:0 f (x+1)"2dx+[ (x-1)"2dx
[(Jv4:0 -1 0
~ly5:0 0. 6666666667
[Jvs6:0 0
Deg Real |
- 2 - 2
y=(x-1)andy=(x+ 1)~
y
VN
N\
\ N
NI AR
4 3 -2 -1 1 L 4 X
3 0 3 0
0 1 X 11 2
Area:I (x+1)2dx+.|. (X=D%dx=| —+ X" +X| +| ==X +X| ==+===
-1 0 3 ) , 3 3 3
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14

*Unsaved <

so]ve('S' x+4=0,x) 4
x=—
3
4
1 3
2
x7 dx+ (-3-x+4)dx » Decimal
f2(x)=-2 x+4 0 1
0.416667
& File Edit Type @ # Edit Action Interactive
g "ﬁ%l&bl}ﬂi]lﬁmp fi"ylv —Hﬁ—lv
aF {X=1}
solve (—=3x+4=0, x)
q {x=1. 333333333}
i 4
. 1 3
T LY S —| fode+f —3x+ddx
0 1
I 0. 1166666667
EAES
Sheat1 [Sheat2 [Sheet3 |Sheat4 [Sheat5 Line| = | vm | z | »
Wllv1=x3 - " e® | i | w
M y2=—3x+4 [re] .
L] W | 0| S
Ov4:0 [mo1| (=] [%8]| g§= | O=
[T¥5:0 sin | cos | tan | & t
[ELH ‘4—|‘|ans‘EXE|
[y 7e 0]
Deg  Real m Alg Decimal Real Deg | @

y = x°, the x-axis and the line y = -3x + 4.

/
T~

[

-1 1 \ 2 X

H
Vg
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Point of intersection: (1, 11). The x-intercept of the line is (%0)

1, 2 11 5 .
Area = _[ox dX+L3—3X+4dX:Z+€:E units®

15

*Unsaved <

*Unsaved —

£ File Edit Type & £+ Edit Action Interactive
1| b | T [sime | | v | 4] | v

sheet1 [Sheet2 Sheet3 [Sheet4 |Sheet5 |

3 1
(x-2) "2dx+f (x—4)"2dx
Mvl=(x-2)2 — fz 3

M v2=(x-1)2 ot 0.6666666667

[y3:0 o
[v4:0
[TJ¥5:0
[v6:0

i ———
¥

Line| B | vyE | = >

™| e®| In i %

d d|:| ] 1
W | 50| 40 | fo= | i5

3 = =
2 (01| [=]|[8B] | 2o | OO
t x sin | cos | tan | & t
1o i 2 3 = 5 & 7 = =
B ‘4—“‘ans‘EXE‘
Deg Real T oam Alg Decimal Real Deg | (@

© Cengage Learning Australia 2014 ISBN 9780170254663 64



y=(x=2)%andy = (x — 4).

y
\ &\ /)
o[\ ARy
e\ /A
NN/
2 -1 4 1 2 3 4 5 6 7 8 X

— 8 2 4 2 _1 1_2
Area = [ (x=2)dx+[ (x—4) dx=2+3=3

16  y=+4-x* andthe linex—-y+2=0.

w

/| \

H

[
=

Area = IO [\/4—x2 —(x+2)}dx:1.142 units?
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17

% File Edit Type ¢ % Edit Action Interactive
63| v | 163 Simp | 15| v | 1 [ v

sheet1 [Sheet? |Sheet3 |sheetd |Sheets |

1
3=x"3-x"2+9dx
Myl=3-x3 — f—s

My2=k2_g [—1 58. 66666667
[(y3:0 a
[va:0
[l¥5:0
[y6:0

Line| &= | vl | = >
™| e" | In| i | o

0 ] i
W | 0 0| S|

(m01|[=1][[®E]| E= | Io

- =) -1 o _) sin | cos | tan | 8 t
= _ - | By | By
[l ans | EXE
Deg  Real | Alg Decimal Real Deg |

a fX)=3-x%9g(x)=x*-9,x=-3andx=1

Area = .[_13[(3— x‘"*)—(x2 —9)} dx =58.6 units?
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\

£ File Edit Type &

BDEnEEE .

sheet1 [sheet? [Sheetd |Sheet4 |Sheet5 |

Myl=p.x2-3
my2=x2—2°x+6
[v3:0

[va:0

[]¥5:0

[ve:0

e

L]

L]

23

Deg  Real

£ Edit Action Interactive

(e e Tiafsm] o[ T

2

f X 2=25c+B=2x" 248

-4

72

b
Line| 2 | yE | = 3
™| e | In i %
W | GL0| 450 | /o= | Lm
(m01| [=]|[88] 2= | O=
sin | cos | tan 8 t
‘4—“‘ans‘EXE‘

Alg Decimal Real Deg

f(x)=2x*-8,g(X) =x*—2x+6,x=—-4and x =2

© Cengage Learning Australia 2014
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*nsaved —

solve((x+2) : (x— 2) 2 —x-2= O,x)

x=-2orx=1orx=23

1 3
((—’“‘2)' &‘2)2—x—2)dx+ (—’“‘2—()“'2)' (3’
B |
s | 21.0833

& File Edit Type ¢

Sheet1|Sheet2 |Sheet3 |Sheet4 [Sheet5
M v1=(x+2) . (x-2)2 —
MY2=1X+2 o]
[O¥3:0
Eyg:g # Edit Action Interactive
¥a: -
DYB:D “15.% (ﬂ'vjb }ﬁ] Simp Ii"y v -
el solve( (x+2) (x—2) *2—x-2=0, x)
¥
{x=-2,x=1,x=3}
1 3
f (x+2)(x—2)"2—x—2dx+] x+2—(x+2) (x=2) ~2dx
- 1
x 21.08333333
= 4
1 Q 1 3 l:l
=4
BE
Deg Real {m Alg Decimal Real Deg ]
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f(X)= (x+2)(x—2)%andy =x +2

Points of intersection: (-2, 0), (1, 3) and (3, 5).

1

Area = I

*Unsaved <

£1(x)

=(x+ 1)' (x— 1) (,\‘—2}

*Unsaved —

solvel(er1)- (e-1)- (e-2)

0
U (6e+2)- (e-1)- (e-2)-

-2

© Cengage Learning Australia 2014

-2-5- x+x2=0,x)

x=-2orx=0orx=3

3
2—S-x+x2)d.\'+ (2b

0

8

ISBN 9780170254663

[(x+2)(x—2)2 —(x+2)}dx+f[x+2—(x+2)(x—2)2}dx: 211 units®

69



% Edit Zoom Analysis

Sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheetf |

M 2= 94 5.x—x2
[J¥3:0
Or4a:0
[ 1¥5:0

[Jv6:0
[ 1e.7e[1

M y1=(x+1)+ (x=1)+(x-2)

[—

[rm]

& Edit Action Interactive

0.5 i | e
63 | b | Jod ] sime | 5| v

Deg  Real

solve ({(x+1) (x—1) (x-2)-2-5x+x"2=0, x)

{x=-2, x=0, x=3}

0 3
f (x+1) (x=1) (x—2)—2—5x+x"2dx+f 2+5x-x"2- >
-2 0

n

21.08333333

Alg Decimal Real Deg

y=(x+1)(x-1)(x-2)andy =2+ 5x - x°

Points of intersection: (-2, —12), (0, 2) and (3, 8).

Area = J._Oz[(x+1)(x—1)(x—2))—(2+5x—x2)] dx

= 21.083 units?

© Cengage Learning Australia 2014

+Jj[(2+5x—xz)—(x+1)(x—1)(x—2)] dx

ISBN 9780170254663




*Unsaved —

solve((x+1)- (c+3): &—3)-3-x2-2-x+21=0,x)
x=-3 orx=1orx=4

1(x)=(c+1)- (or2)- (x—3)
4

7(\-.340') \% ' e (o) m2)-3 22 vz ax]?
\ (1,'16) 78.0833

25—

& Edit Zoom Analysis +
- lealey ]
sheet1[Sheet2 [Sheet3 [Sheet4 [Sheets
M y1=(etl)e (x43)+ (x-3)  —
M v2=3.x242.x-21 —

[Jv¥s:0
[va:n & Edit Action Interactive
gys:u E1| b |12 simp | T2y | ¥
v6:0
M7 solve ( (x+1)+(x+3)+(x—-3)-3x"2-2x+21=0, x)

43 {x=—3, x=1, x=4}
q

f abs( (x+1)+(x+3)+(x—3)-3x"2-2x+21)dx
-3

78.08333333

Deg  Real T Alg Decimal Real Deg

y=3x+2x—-21landy = (x + 1)(x + 3)(x - 3)
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Points of intersection: (-3, 0), (1, -16) and (4, 35).

Area = f3| (x +1)(x+3)(x—3)—(2x2 +2x—21) |dx = 78.083 units?

Reasoning and communication

18  y=x?and x =y2

Area = Iol\/;— x2dx :% units?
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19  y=0.75*-3.75x+6andy = 5x — 1 —

Points of intersection (1, 3) and (4, 3).
Area = ['(5x~1-x*)-(0.75x* ~3.75x+6) dx = 7.875 cm’
1

Volume = 7.875 x 32 = 252 cm®

Density is 7920 kg/m®

Mass = ————x 7920 kg =1.99584 kg
1000000
20
y
¥ T
— T /6
- /,A" - 5l
y=-06c"+6
4,,
3,,
2,,
¥= 0.6x° 1+
T » X < 1
-1 1 2 -1 1 2 X

1
1

Avrea discarded = 2 x U (O.6x2 + 6)dx} =0.8m?
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21  d=-0.007x(0.45x — 11)?

x-intercepts 0, 24 3
245 2 3 3
Volume = —| [ 79—0.007x(0.45x —11)"dx |x0.3x (60x30) m*= 22 774.88... m

1 m® = 1000 KL, so volume in 30 minutes is about 22.775 x 10° L = 22.8 ML

22

-18

a Area of the cross section
2x2

= 2x{13x18—‘|-01510—de} = 2{234-100} = 268 m’

b Volume = 268 x 25 = 6700 m®
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x? —22x+21 andy = X2 — 22X+ 72

23 =
y 10 10

Area = %‘ L“(x2 —22x+21)o|x—j:8(x2 —22x+72)dx‘=%‘ —13335—(—457.:_%)‘:87.6

Cost = 87.6 x 0.15 x $350 = $4599
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Concepts and techniques

1

B

The total change in the volume of oil in the tank

- j051000e-°-1‘dt
P'(t) = 6 + /10t

P(t) = [ 6+~/10t dt
0
3 10
= {Gt +—2*/3E tZ}

0

I:O H'(t)dt represents the change in height in cm of the fertilizer in 10 hours.

8 . . .
L B'(t)dt represents the increase in bacteria fromt =2 to t = 8 hours.

4
150 + jo P'(t)dt

—04t P
I053500e‘°'4‘dt =3soo{e } _ 3500

0z = o 4[e‘°"“]z=—875ox(—o.865):7566 L
04~ 0.

3500

[ 3500604 dlt =
5 0.4

[e°4T" =-8750x(-0.1170) =1024 L

-0.4t

e " isa decreasing function.
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7 a [ ateldt=[2t+t] =200+10-0=210
i.e. 21 000 rabbits
b 21=[ 4t+1dt=[2t*+t] =27+t
21=2t>+t = (2t+7)(t-3)=0
t = 3 months

8 C'(x):ZS—%x

2 50
C(50) = 25 —%dx:[zsx—ﬂ _ 625

0
Cost for 50 components is $625 000.
9 R'(X) = 12 — 3x? + 4x
_(x 2 _ 3 27X
R(x)—'|.012 - 3¢+ 4xdx=[12x-x"+2x* |

=12x—x* + 2X?
R(4) =16

Therefore, the total revenue from the sale of the first 400 units is $16 000.

Reasoning and communication

3
10 W(t) = —=(20t—t? +600) so W(t) = —| 10t =L 1600t |+¢ L
75 75 3

3
W(0) = 200, so W(t) = 7—15[10'[2 —%+ GOOtJ +200 L

After 24 hours, W(24) = 407.36 L
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11 R(x)=[10-0.002xdx =10x—0.001x’ +¢

R(0)=0

. R(x)=10x-0.001x*
C(x)=2x+k

But k =7000 so C(x) =2x+ 7000
P(x) =R(x)-C(x)

P(x) =10x —0.001x* — (7000 + 2x)
P(x) =8x—0.001x* — 7000
P(1000) =0

The total profit for the first 1000 toy cars produced is $0, i.e. the break-even point.

/
y

12 C'(x) =5+ 16x - 3x°

C(x):.[5+16x—3x2 dx =5x+8x*—x*+¢
C(5)=500 = c="?

500=100+c

C(x)=5x+8x*—x*+400
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13

C'(x) = kx + 5000

kx?
C(x)=[kx dx == -+5000

C(24)=5144 = c=?

k(24)°

5144 = +5000

k=05

X2

C(x)==,-+5000

© Cengage Learning Australia 2014
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Concepts and techniques
1 Eov(t)dt represents the displacement of the particle fromt =2 to t = 10 seconds.

2 Att=0,v=0

a=6m/s

v=[6dt=6t+c

Att=0

0=0+c

v =6t

X = [6tdt=3t"+c

Displacement att = 4.1, x=3(4.1)* =50.43 m
Note: Displacement means c=0

3 v=3t2+2t+1
Att=0,x=-2

X:J'3t2+2t+ldt:t3+t2+t+c
Att=0
-2=0+cC
X=t+1> +t-2
X; =125+25+5-2
=153 m
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a = -9 sin (3t) cm/s?.

Att=0,v=5cm/s, x =-3cm

V= J'—93in (3t)dt =3cos(3t)+c
Att=0

5=3+cC

v =3cos(3t) +2

X= j3cos (3t)dt =sin(3t)+c
Att=0

-3=sin(0)+c

X =sin(3t)-3

X, =sin(3mn)—-3
=-3

It is 3 cm to the left of the origin.

ISBN 9780170254663
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5 v =4 cos (2t) m/s.

Att=mns x=3

a X =j4cos(2t)dt =2sin(2t)+c
Att =n
Xx=2sin(2t)+c
3=0+c

X =2sin(2t)+3

X, :Zsin(§j+3:2(gJ+3

6

X, =J3+3

6

b v =4 cos (2t) m/s.

a=-8sin (2t)
a, =-8sin (Ej = —8(£J
5 3 2
= —44/3 m/s?
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6 Att=0,v=20m/s, x =300

a a=-9.8m/s*
v=-9.8t +c
Att=0
20=c
v=-9.8t +20
X=—-4.9t°+ 20t +C
Att=0
300=c
X = —4.9t* + 20t + 300
X, =277.5m

b v=-9.8t +20
v, =-9.8t + 20 =-29m/s

c Greatest height atv=0

tzﬁz 2.04s
9.8
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7 Vv, =14m/s, x,= 0
a a=-9.8 m/s®

v=-9.8t +c
Att=0

l4=c

v=-9.8t +14

X =-4.9t* +14t +¢
Att=0

O=c

X =—4.9t% +14t
At v=0,

t=22 1429
9.8

height =?
X =—4.9(1.429)% +14(1.429)
=10m

b Atx=0,t="?

0 =—4.9t* + 14t = t(-4.9t +14)

t>0,t =£ =2.857
4.9

c Vo =-9.8(2.857)+14 =—14m/s
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Att=0,v=0,a=-9.8

Att=25s,x=0

v=-9.8t +C
Att=0

0=c

v=-9.8t
X=-49t*+c
Att=25x=0
0=-4.9(2.5)° +c
¢ =30.625

X =—4.9t* +30.625
Att=0

x=30.63 m (2dp)

Att=0v=21x10°m/s,a=-9.8,x=0

v=-9.8t +C

Att=0

21x10°=c

v=-9.8t+2.1x10°

X=-4.9t>+2.1x10°t +¢

Att=0,x=0

c=0

X=-4.9t>+2.1x 10t

Maximum height whenv =0

0=-9.8t+2.1x10°

t =214.287secs

Xy14287 = 224999.991
=225000 m
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a = - cm/s?

Vo:0,Xo:0
_e2t
V= 5 +C
Att=0,v=0
0=—%+c
- 1
V= +=
2 2
_e2t X
X = +—4cC
4 2
Att=0
O:—%+O+c
e x 1
=—— 4+ 4=
4 2 4
et 4 1
X,=—— +—+=
4 2 4
8
:—E—+21
4 4
=-742.989
~—743 cm

ISBN 9780170254663
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© Cengage Learning Australia 2014

a==¢e.

Vo=-2m/s, X =0

3t

e
V:? +C
Att=0,v=-2
—2_i +C
3
3t
_& Lt
3 3
3t
x:e——23x+c
9 3
Att=0
O=%+0+c
3t
x:‘a——2£x+1
9 3 9
9
x3=e——7+i
9 9

=893 (3sig figs)
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12 a=25¢e" m/s?
a Vo=5m/s, xg=1

v=5¢e" +¢
Att=0,v=5
5=5x1+c = c=0
v =5

v, = 5e*m/s

Reasoning and communication

13 v(t)= %(1 _e?y

e—2t
X(t) = —4.9(t + T] +cC

Finding displacement = c =0

-200

¢ j:—490m
2

X(100) = —4.9[100 +

The manila folder falls 490 m in the first 100 s.
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14

a =-9.8, max x = 2 m, initial velocity = vq

v=-9.8t +c

Att=0,v=y,

v=-9.8t+V,

X=-4.9t* +vt+c
Att=0,x=0

c=0

X =—4.9t% + vt

Maximum height whenv =0
0=-9.8t+v,

2
2=_4.9(V_oj Fyp
9.8 9.8

Vv, >0,v, =6.26m/s

a=-1.6, max x = ? m, initial velocity = v

v=-1.6t +cC

Att=0,v=v, Assume Vv, =6.26m/s
v=-16t+v,

x=-0.8t* +vt+c

Att=0,x=0

c=0

X =—0.8t" +v,t

Maximum height whenv =0
0=-1.6t+v,

t =ﬁ= 3.91s

16
x=-0.8(3.91)" +6.26 x 3.91
Max x is 12.25 m.
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15 v=t£@E+1)=t+tcm/s

Xo = 2cm
a a=>5t"+2t
a, =7cm/s’

b x=jt2(t3+1)dt

x=jt5+t2dt
t* 3
X=—+—+C
6 3
Att=0
2=0+cC
6 3
X:qu—+2
6 3
2:%+§ 2
6 3
=153
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16 a=cos?|t+Z | = sin?[t+ X
4 4

Att=0,v=0,x=0
a V:J'cosz(t+£j—sin2(t+£Jdt
4 4
v:jcos(2t+£jdt
2

sin(2t+nj
N2

V= +c
2
At t=0
. T
sm(zJ
0= +C =>Cc=——
2
T
sin| 2t + —
.(sz )
V= R
2 2
Att=2
2
1 ( nj
V==—xSsin|n+— |——
2
_ 11
2 2
=-1cm/s
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2 —_——

2 2
cos(2t+72tj
X=- ——+cC
4

Att=0
T
cos[zj
O=———<-0+c=c=0
4
cos(2t+nj
X=— —
4 2
cos gﬂ;) T
4
5 4 2
1=
4 8
c v=—-=cm/s, t=7?
sin(2t+nj
v 2) 1
2 2

2t+g=0,n,2n,3n,... t>0

2t=£13_n’5_ﬂ:1
2 2 2
(T 3m om
4’4" 4"
t= 2n4+1 where n is a counting number
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Multiple choice
1 E 5x° — 3x + 4 f(x)=f15x2—3dx=5x3—3x+c

(1,6) =>6=5-3+cC
c=4
f(x)=15x*-3x+4

3 5
2 E 4.8x2x +¢ J.12x\/§dx:12.|-x2dx:12x2><§+c:4.8x2 X +C

3 A j (3x* —5x + 2)dx = j 3x3dx — j 5xdx + j 2dx as integration is distributive.

dy _ me

dx 2

y=Im2X

4

+ 3X

3
+3xdx

y= m;( +3x°+cC

(0,4) =>4=c
4
+3x% +4

y=
8

5 A jx3(4x+3)dx :I(4x4+3x3)dx

wl—

6 D [ cos(3x)x {Sin gsx)f =%(sin(gj—sin (0)j =

0

7 D jz f (x) dx
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8 C [ fed- f(x)d

The shaded area between 3 and 6 is below the x-axis so the sign needs to be

changed, and so it is subtracted.

9 B [If(M-g()d

g(x) 7] /

(-1,-2) 2 4 x
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10 C j_‘:[f(x)—g(x)]dx + fl[g(x)— F (x)]dx

‘}I II|
IIII
|
/ I
I|II I ':_]-:2:' “"'-.__‘____ X
,u"_a. -5 3 T
I,I gix)

1 A R'(t) = 10074

R(t) = leOOe’O'Z‘dt

Short answer

4

12 a J.(y3—3y2+4y+1)dy:y y +2y*+y+c

e
-1
b [-nran="" =14
-1 n
_ _ -1
c I—fdx— 2x +C=—+C
X -1 X

d I(sz—2)(3x3—2x+4)dx=%(3x3—2x+4)2 +c

e Isin (x)dx =—cos (x) + ¢

3sin(6X) ___sin(6x)

f I—Scos (6x)dx =— 5
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5co0s(10x) oo cos (10x) e

g I—Ssin (10x)dx = >

3t

h Ie3tdt:e—+c
3

. 3 oy 3e—2x
i Ierx:Jéezdx: O e
-2
j I4(X—5)_3dX:M+C = — 2 2+C
=2 (x-5)
-3
3(2x+7) 3 -18 18(2x+7)
3 3
4% +7
| I\/4x+7dx:w+c:—( ol ) +C
3x4 6

5

13 a I(x4+7)dx:%+7x+c

4
b I(5x4—2x3+4x)dx:x5—%+2x2+c

4 3
¢ [Ec-8¢-ax=2 -z
23

14 ﬂ:6x—4
dx
yzjsx— 4.dx

=3x* —4x+c
(-2,22) =22=12+8+¢C
y =3x* —4x+2

© Cengage Learning Australia 2014 ISBN 9780170254663

96



15

16

17

f(9= jf > “pie=alne

f(x)=3J/x+c
15 = 5=31+c
f(X)=3J/x+2
5 a3
a jmdx:jx4—3x2+7dx
X
5
X 3 iTx+c
5
_ 3
b I(Z 3x)%dx = (2=3%)° 3)° c=&+c
3(-3) -9
3 1 1
c J-3x TOXH 24 J.3x5—5x5+2x 2qx
5 3 )
2 2
PN IP N SIPRPN I
5 3
8¢ _100x
5 3
2 2 B 3 2 2
a I_l(lzx —6x+1)dx_[4x —3X +x]_l
—(32-12+2)—(-4-3-1)
=30
1 27 \/7 ’
E 2 3
b ngzdx= X || 2 :18—2:17—
1 3 3 ) 3
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J‘lO dx

(x—4) 6
3

e F sin| 2x+ = dx:—l cos| 2x+ =
0 3 2 3

d Iog sin (3x)dx = — 1 [cos (3x)]§ = —%(cos (m)—cos(0)) = —%(—1—1) =

]

f E 12cos (3x)dx = %[Sin (3X)]gg =4(sin (m) -sin (-m)) =0

3

18

Area= [ f(x)de+ [ f(x)dx

© Cengage Learning Australia 2014 ISBN 9780170254663
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19 a y=x’-7x-8fromx=-2tox=6

x-intercept at x = -1

-1 6
Area = LZ (x> -=7x-8) dx—L(x2 —7x-8)dx
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b f(x)=e"+e*fromx=-landx=2

52 12 ax

x-intercept at x = -1

0.5 1 3 1
Area = "(1-2x)° dx~ | (1-2x)’ dx=4.83
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20 y=x*-3x¥-8x+9

Yy

15,,

m
3 /2 2 5 X

_5”

-10+

15+

Ify=0,x=? x=-227,0.91, 4.36

Area between function and the x-axis:

Io'gl x®—3x*-8x+9 dx—j:jf x® —3x? —8x +9dx =60.64 units?

-2.27

21 f()=3(x-2)%x=-landx = 1.

y
Nof
5 4
m 4
:D 4
5,,

1 1 2 3 4 X

! 2 2
Area = L3(x—2) dx =26 units
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22

*Unsaved <=

*Unsaved <

200 +
f1(x)=8 x> -3- x%+6-x
_—text . . x (8'x3—3'x2+6'x)dx
F1 -100 1 8 3
s File Edit Type & Edit Action Interactive
RN EEE %3 | & |1 [sime T [ o [ [ < ]|
sheet1 [Sheet2 |sheet3 |Sheet4 [sheets | T 5
My1=g.x3-3.x2+6.x = f38-x 8 xTHGxdx
Cv2:p 4444
[Jw¥3:0 O
[va:0
[T]¥5:0
[Jve:0
[ 1701
¥
Line| B | vE | =z >
™| e® | In i o0
W | 50| dml | S | B
[mo1|[=]|[B8]| 2= | Do
sin | cos | tan 8 t
1 1 1 x|
ol 1T 7 B® 4 & B 7 EL | =L
BE ‘«“‘ans‘EXE‘
Deg  Real Lo Alg Decimal Real Deg ]
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y = 8x% — 3x? + 6x between x =3 and x = 7.

y
/
D
o
D
]
L)
- T x

23

© Edit Action Interactive
BEEIE

[ [H ]
2
Jf abst (x43) (e=1) (x=2) hdx
-3

32.75

*Unsaved — sbe

1 34 Ti8|910
2 32.75
ajs{d glhjilk 3 &
|Ge+2)- (e-1)- (e-2)] dx onanannnoag
-3 o | - | Space EXE
A Decimal Real Deg (0]

y=Xx+3)x-1)(x-2)

/\g\

3 2 T—2 3 4 5 X
-5+
-10+

Area between function and the x-axis:

[ (x+3)(x=1)(x~2)dx~ [ (x+3)(x~1)(x~ 2) dx =32.75units’
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24 y=x*-2x-2andy=x+2

Points of intersection: (-1, 1) and (4, 6)

Area between the functions =

rl(><+2)—(><2 —2x~2 )dx =20.83 units’

25 y=3x"-8x-3andy=2x*-5x+7.

Points of intersection: x = -2 and x = 5.

5
2

Area between the functions = j_ (2x2 —5x+7)—(3x2 —8x-3 )dx — 57.16 units?
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26

*Unsaved <=

|ﬁ 1.2 i

r4 ' ' ' ) ll
fa(x)=e*

-10

£ File Edit Type
MEELEEE
Sheet1 [Sheet2 |Sheet3 [Sheet4 [Sheet5 |
m yl:ex [
M v2=16—x2 —
[Jw3:0
[v4:0
[w5:0
[Jw6:0

—

p—
B
Deg Real L

© Cengage Learning Australia 2014

£+ Edit Action Interactive

[ea] & Timafsme]s [ [T

1
[ 16-x"2-e%dx
-1

28.98293095

Line B | vl | = >
™| e® | In | & | <
W | 0| a0 | S O
CHEIEIFE
sin | cos | tan | & 2
‘4—“‘ans‘EXE‘
Alg Decimal Real Deg | (@
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f(x) =€, g(x) = 16 — x* between x = -1 and x = 1

Area between the functions =
[ (16-x*—e*)dx=28.98 units’
27 IOSC'(t)dt represents the total change in temperature of the liquid in the first 5 minutes.
28 V(1) = 150e7°# litres/hour
a V= J'315Oe‘°'2tdt
0
{150e‘°'2t T
02 |,

=-750(e** —¢’)
=338.4 L

b V= j36150e-°-2‘dt ~185.71L
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20 P()=L+6
3
a Total change in the population in the first 3 months

:I3%+6dt

fte]
s

i.e. 1950 extra mice in the first 3 months.
tt
b 42 = j ~ 4+ 6dt
03

t2
42=—+6t -0
6
t* +36t—252=0
x>0, x=6
It will take six months for the population to reach 4200.

30  R/(x) = 1500 — 3x* — 4x

R(x) :_|-1500—3x2 —4xdx
=1500x — x> —2x* +¢

R(0)=0 = c=0

R(x) =1500% — x® — 2x°

R(30) = $16 200
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31 a=6t-12

Vo=0m/sand Xxp=-2m

v:jﬁt—lzdt
=3t*-12t+c
Att=0
0=c
v=3t"-12t
x=j3t2—12tdt
x=t>—6t° +c
Att=0
—2=c
x=t>-6t> -2
X, =125-150-2
==-27Tm

At t =5s, the particle is 27 m to the left of the initial position.
32 a a=-9.8m/s’

Vo=30m/sand Xo=0m

v=j—9.8dt
=-08t+c

Att=0

32=c

v=-9.8t+30

x=j—9.8t+30dt

X=-4.9t> +30t+¢

Att=0

O=c

X=—4.9t* + 30t

X, =41.6 m
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33

b v=-9.8t+30

v, =-19m/s

c Greatest height when v = 0.

t= 30 _ 3.06
9.8

The object reaches its greatest height at t = 3.06 s.

a=-20(1 + 2t)* cm/s?

Vo = 30 cm/s

v=[-20(1+2t)"dt
3
_ 2002ty

3x2
3
v -10(1+2t) e
3
At t=0,
~10(1+2x0)’
30=————Z ¢
3
30:_—10+c
3
c:331
3
~10(1+2t)" 100
V= +
3 3
100-10(1+2t)’
s 3
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Application

34 y=—e*

PQ is the perpendicular to the curve at the point P.

a P(4,-e)asx=4

b The equation of PQ:

dy_ 1.
dx 4
Atx=a Y __8
dx 4
4
mL :E
y=mx+Db
—e:£(4)+b = A
e e
4 16
y=—X—-e——
e e
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16

c Ifx=0,y=—-e——
e
. Q(O,—e—Ej
e
d = —e4. Ifx=0,y=-1
- R(0, -1)
e Area=[ -etdx— | Ay ey - (C6.87)—(-22.65)=15.78
0 0 e e
XZ
35 =— —X
Y 24
y

Al | B

_1” 6 ]2 X

-2+

-3+ A B

-4+

-5+

-6+

azH ¢

a Maximum depth of the river is 6 m. (y = —6 for either function at x = 12)

(on

2 2
Area = ‘J'Ou%— xdx |+ J'f:%—4x +18dx

=48+24
=72 m?

c Volume = 72 x 1.4 = 100.8 m®/s

d Volumegay = 100.8 x 60 x 60 x 24 m*/day

Volumegy = 8 709 120 m*/day
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C(12, -6)

Area between levees = 18 x 1.5 = 27
Flow rate in flood = (72 + 27) x 2.5 = 247.5 m*/sec
Normal flow rate = 100.8 m®/s

Ratio = %: 246 :1
100.8
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2

36 y:x2—8x+16,y:x2+8x+16andy=2—%

2
Area:J'0 x? +8x+16dx+'[3'11x2 —8x+16dx—.|.3'll 2% dx
-3.11 0 -3.11 8

= 2110 + 21.10 - 9.935
=32.26m?

37  a=3t+1m/s’

Att=0,x=0andv=15m/s

tz
a V="o-+t+cC
2

Att=0,15=0+c

2
v:%+t+15 m/s

v,=31.5 m/s

2
b v:%+t+15 m/s

A=1-4x15x15=-89, so there are no real zeros and the particle is never

at rest.
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38 y = xv/Xx* =1, the x-axis and the lines x = 1 and x = 2.

[ ]
1

Area= _[12 X/ X% —1dx

=1.73 units?
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=k b s - 00 0 D

_ 2 Ji2 2
Area of driveway :1636 X dx—I z12-x dx
0 4 0 4
=(36-6.928...)
=29.07..m°

Cost of concrete = 29.07... x 0.1 x $325 = $944.83
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_ X(4-x)h
400

X-Area = _[:%dx

h Jj (4x—x*)dx

" 400

3 4
=L 2X2_X_
400 3]

oh
=—m
75

Volume = 6 x i—g m® =0.16h m®

Mass of water = 1000 x 0.16h = 160h kg
Maximum sag is for 5 kg, so 5 = 160h

Thush=5+160=0.03125m=3.125cm
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41

y= 5x2 —400x + 350

90

x-intercepts are 0.885 and 79.115.

Area

Volume =

© Cengage Learning Australia 2014

79115 5X* — 400X + 350
.[0.885 90

3 79.115

21 X 40x2 1 70x
90| 3

0.885

4433cm?

4433 ;
_2%C 3m
100x100
~1.3299 m®
~13300L

dx
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