Answers

Chapter1

1a {811} b (8,11}
¢ {1,3,8,11, 18,22,23, 24,25, 30}
d (3,8, 11,18,22,23,24,25,30,32}
e {1,3,8,11,18,22,23,24,25,30,32}
f {1,8,11,25,30}

2 a(3,18,22,23,24) b {25,30,32}
¢ {3,18,22,23,24}  d {1,25,30}

3 a T T T T T T T T T T

—4-3-2-1012345

N
&
o
L
o4
—_
)
w
N
W

d T T T T T T T T T T
—4-3-2-1 012345
e T T T T T T T T T T
-4-3-2-1 012345
f T T T T T T T T T T
-4-3-2-1 012345
4 a{7,9% b {7,9
c {2,3,5,7,9,11,15,19,23} d {2,3,5,11}
e {2} f {2,7,9} g {2,3,5,7}
h {7} i{7,9,15,19,23} j (3,0)
5 a {a,e} b {a,b,c,d,e,i,o,u}
c {b,c,d} d {i,0,u}
6 a {6} b {2,4,8,10} ¢ {1,3,5,7,9}
d {1,2,3,4,5,7,8,9,10}
e {1,2,3,4,5,7,8,9,10} f {57}

g {57 h {6}
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a1 <« VI SsJomsuy

7al[-31) b (-4,5] ¢ (V2,0
1
d (——,x/?) e (—00,-3)  f(0,00)
V2
g (-0,0) h [-2, 00)
8a(-23) b[-41 c[-1,5] d(-3,2]
9a o—————
-3-2-1 01 2
b ? T T T T T T ?
-4-3-2-1 0123
c < T T T T
0123
d T T T T T T T
—4-3-2-1 0 1
e o&——>»
-4-3-2-1 0
f T T T T T T T T
-2-1 012345
10 a ha—
-3-2-1 01 23456
b = o—>
-3-2-1 0123456
c
-2-1 012345
d = &———O0
-8 -6 -4 =2 0
1 a Domain = R Range = [-2, c0)
b Domain = (-0, 2] Range = R
¢ Domain = (-2,3) Range = [0,9)
d Domain = (-3, 1) Range = (-6,2)
e Domain = [—4,0] Range = [0, 4]
f Domain = R Range = (-o0,2)
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2a Y
1
0
Domain = R
Range = [1, 00)

Domain = [-3, 3]
Range = [-3, 3]

c y d y
2 2.2
(1.\2)
0 g 0 *

Domain = [0, c0) Domain = [0, c0)
Range = (—co, 2] Range = [0, )

e y fy
(4, 18)
5
_Tl,'x 24<1Z—x
of 5 0 4

Domain = [0, 5] Domain = [0, 4]
Range — [0’ 5] Range = [2, 18]

Domain = R

Domain = [-1, 2] Range = (-0, 4]
Range = [-5,4]
i ¥ Domain = R
Range = R

3 a Not a function; Domain = {—1, 1,2, 3};
Range = {1,2,3,4}
b A function; Domain = {-2,-1,0, 1, 2};
Range = {-4,-1,0,3,5}
¢ Not a function; Domain = {-2,-1,2,4};
Range = {-2,1,2,4,6}
d A function; Domain = {-1,0, 1,2, 3};
Range = {4}
4 a A function; Domain = R; Range = {4}
b Not a function; Domain = {2}; Range = Z
¢ A function; Domain = R; Range = R
d Not a function; Domain = R; Range = R
e Not a function; Domain = [—4,4];
Range = [-4,4]
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5af(-)=-2, f2)=16, f(-3)=6,
fQ2a) = 8a® + 8a
b g(-1)=-10, g(2) =14, g3) =54,
gla—1)=2a>-6a*>+8a—10
6 a g(-2)=10, g(4)=46

b il2x?-2 i 3x2—12x+ 10
iii 322+ 12x+ 10 iv 3x* -2
7a3 b7 c—% d (3,00)

8ax=-3 bx>-3 cng
9a f:R-R, f(x)=2x+3
bf:R—»R,f(x)z—;—lx+4

c f:[0,0) >R, f(x) =2x—-3
df:R->R, f(x)=x>-9
e f:[0,2] > R, f(x) =5x-3

10a b,
(6,7)
2,3)
Bl

Range = [3, o) Range = (—oo, —1]

c y d y
_1 2| ,GID
2 30
o o "

4.-7) Range = (=0, 11)
Range = [-7, 00)

Y 6,17)

e y f
(3.4
-1 X
0 X -1/0
(=2,-7)

Range = [-7,17]

o=

Range = (—c0,4]
g h
(-5, 14)y @19
\ (-1,2)
0 X
(=2, -11)

Range = [2, 14] Range = (-11,19)
11 a f(2)=-3, f(-3)=37, f(-2)=21
bg-2)=7 gh=1 g-3)=9
c i f(a)=2a>-6a+1
i fla+2)=2d"+2a-3
iii g(—a)=3+2a iv gRa)=3—-4a
v f(5-a)=21-l4a+2a°
vi f2a) = 8a*> — 12a + 1
vii g(a) + f(a) =2a> —8a + 4
viii g(a) — f(a) = 2 + 4a - 2a°
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12 a {3,-1} b {—\/E, \/g} c {0,-1} 10 Domain = (-3,0] U [1,3); Range = [-2,3) >
d (~c0,-1)U (2’ o) 11 Domain = [-5,4]; Range = [-4,0) U [2,5] 3
e (~eo.—y2)u(y2e)  FI-L0] 12a v $
13 a f(-2)=2 b f2)=6 (2, 10) ®
2 2 (_49 9)
cfcay=da*-a  d fla)+ f(-a)=2a 6 -3
e f@-fl-a)=2a f @) =a"+d 5 *
a+?2
14 2 b : 2 T > X
co b ot v ’
a5l em e 0
3 18 b Domain = (—o0,2]; Range = [5, 10] U {—4}
15a§ b 6 c—zd9 e% f—g 13 a y b Range = [5, o)
1sa§ b- c+-dl e-12 3.3
| Exercise 1C | >
r 5 > X
1 One-to-one functions: b, ¢ -3
2 One-to-one functions: b, d, f 1
3 a Functions: i, iii, iv, vi, vii, viii Uaf-H=-8 b f(O)=0 cf4)= 7
b One-to-one functions: iii, vii 1
4y=vVx+2, x>-2 Range=R"U{0) d fa+d)=la+s a>0
y=-Vx+2, x>-2; Range =R U{0} 2Aa+3), a<0
5a y bg(x)=x>+2, x>0 i, a>E
) 20) = 2a 2
() =x"+2,x<0 e fQa) = 3
4a, a< -
2
2 L, a>6
X f f@a-3)={a-3

0
6 a Domain = R
b Domain = [0, o)
¢ Domain = R
d Domain = [-4, 4]
e Domain = R\ {0}
f Domain = R
g Domain = [3, o)
7 a Domain = R
b Domain = R
¢ Domain = [-3, 3]
d Domain = R\ {1}

Range = R
Range = [0, c0)
Range = [-2, )
Range = [0, 4]
Range = R\ {0}
Range = (-0, 4]
Range = [0, c0)
Range = R
Range = [-2, )
Range = [0, 3]
Range = R\ {0}

8 aR\ {3} b (—co, —V3] U [V3, c0)
cR d [4,11] e R\ {-1}
f (=00, —-1]U[2,0) g R\ {-1,2}

h (—c0,=2) U [1, 00)
i[-5,5]
9a

ISBN 978-1-009-11049-5
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b Range = [-2, o)

k [3,12]
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2a-3), a<6
15a f0)=4 b f3)=V2 ¢ f(8 =V7

Va, a>0
d fa+1)=
£ ) {4, a<0
Va-2, a>2
e fla-1)=
£ ) {4, a<?2
16 y
A
5 X
-2\l 1
-1
-2
-x-4, x<-=-2
17 y=4ix-1, -2<x<3
-ix+2, x>3

18 a Even b Odd ¢ Neither

d Even e Odd f Neither
19 a Even b Even ¢ Odd

d Odd e Neither f Even

g Neither h Neither i Even
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802 Answers

a | Exercise 1D |

la(f+9)=4x+2 b(f+o9x) =1
(7)) (fe)(x) =32 +6x  (fo)x) = x> —x*
3 dom = R dom = (0,2]

1 -
¢ (f+ew =" —— > x
(fe)x) =1 ! Jocal min, at

m 8NX) = & _10
S dom = [1, ) (—2, _411)( =1
- ¢

d(f+9)=x+Vi—x
(fe)(x) = x*V4 —x
dom = [0,4]
2 ai Even i Odd iii Even iv Odd

1
b (f+h)(x)=x>+1+ - even;

(b)) = 1, even; (fR)(x) =1+ % even: ON0) .
(f +8)(x) = x* + x + 1, neither; (=2,0) ’\‘\\ \y =\Vx+2-2x
(g+k)(x)=x+ %,odd; y=-2x

(fg)(x) = x* + x, odd

BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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12 a ¥
y=(f+0(0), 26)

y=g(x)

y=x+2x+Vx
\ y=x2+2x

1a f(gx)=4x—-1,
b f(g(x) =8x+5, g(f(x))=8x+3
c flgx) =4x~7, g(f(x)=4x-5

d f(g(x) =2x* -1,

e f(g(x) =2(x-357+1,

f f(g(0) =22 +1,
2 a f(h(x)=6x+3

cl5 dl11 e?2l
3aox?+12x+3

c 120 d 46 e3

f-7 g3

ISBN 978-1-009-11049-5

g(f(x) = 4x -2

g(f(x) = 2x— 1)
8(f(x) = 2% — 4
g(f(x) = 2x+ 1)
b h(f(x) =

6x—1

b 3x+6x+1

f1

Answers 803

4 a h(g(x)) = dom(ho g) =

1
Bx+2)’
bg(h(x))=%+2, dom(g o h) = R\ {0}

1

CE d5
5aranf =[-4,0), rang =[0,0c0)

b fog(x)=x—-4, ran(fog) =][-4,00)

c ran f ¢ domg
6 a fog(x)=x, dom=R\{3}, ran=R\ {3}

b go f(x) =x, dom =R\ {0], ran =R\ {0}
7 aranf =[-2,00) ¢ domg =R" U {0}

b foglx)y=x-2, x>0 ¥

0
-1 2

-2
8 arang = [-1,00) ¢ dom f = (-0, 3]
bg:[-2,2] >R, g(x) =x* -1
fog:[-22]1 =R, fog(x)=4-x
9arang=R¢Zdomf=R"
b gi:(=00,3) >R, g1(x)=3-

10 Domain | Range

f R [0, c0)
g | (=00,3] | [0,00)

a rang C dom f, so f o g exists
b ran f ¢ dom g, so g o f does not exist

11 a § =[-2,2]

b ran f =1[0,2], rang =

[1, )

c ran f C domg, so g o f is defined
rang ¢ dom f, so f o g is not defined

12 a € [2,3]
_ X — . 4 —
1afly="o b f(x) =
¢ fiw=2
2af'(0)=x+4 b f(x) = %
S A dx+2
cf(x= 3 d )= =
3af'ws= l(x+4) bg"l(x)=9——
2 X
dom =[-8, 8] dom = (—c0,0)
ran = [-2, 6] ran = (9, o)
ch'M=Vx-2 df'w= %(x+2)
dom = [2, o) dom = [~17,28]
ran = R* U {0} ran = [-3, 6]
eglx)=vVx+1 Frlx)=x
dom = (0, ) dom = (0, )
ran = (1, c0) ran = (0, c0)

© Michael Evans et al 2023
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804 Answers

G4aglxy=vx+1-1

domg™ = [~1,00), rang™! = [~1,00)

-3++413 —3+\/E)

Intersection points: (

2 2
(—3 V13 -3- «/ﬁ)
2 0 2
6 (2= % dom £ = [3,3]
7a =3,
dom f! =[-2,6],ran ' = [-1,3]
b 0=

dom f! = [—i 00), ran £~ = [0, 00)
c {(6,1),(4,2),(8,3),(11,5)},

dom = {6,4,8, 11}, ran = {1,2,3,5}
d h'(x) = =x*,domh™' =R*, ranh™! = R~
e flx)=Vx—1,domf "' =R, ranf' =R
fgl(x)=-1++x,

domg™' =(0,16), rang™! = (=1,3)
gl =x"+1,

domg™' =R* U {0}, rang™"' =[I, )
h h™'(x) = V4 — 22,

domh™! = [0,2], ran k™! = [0,2]

~

8ay=x

N‘

dom =R

ran = R

BN 978-1-009-11049-5
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b f'x)=3-2x

dom = R
ran = R
X
3-x
y=7
y=3-2x
C
ffo=vx+2 y=(x-2)
dom = R* U {0} =24y
ran = [2, c0)
0,2)
> X
0] 2,0
d f')=vx+1 y
dom = R* U {0}
ran = [1, 00) y=x+1
©.1) y=te-1p?
> X
0l(1,0)

eflx=2-vx

dom = R* U {0}
ran = (—co0,2] 0, 4)
0,2)

1
frio=-
X

dom = R*

ran = R*

NG
dom = R*

ran = R*

hh'(x)=2x+4 y

dom = R

ran = R

Cambridge University Press
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9af':[2,0) >R, y f » p -
F0 = -27 -
X
(V) 2
b f1:R\{0} >R, ’ »
1
f==+3 [
! M
© [0 o R, ¥ 12aC b B cD dA
[l =x-47+2 13 a A= (-0,3]
(4,§Y bb=0 g'x)=Vi-x, xe[-3,1]
x Ub=-2 glx)=-2+Vx+4
0 15a=3, f'(x)=3-Vx+0
d fR\{} >R, y 1say=§ domain = R \ {0}
X
f_l(x)=i1+2 by=x+4)>-2 domain = R
T cy=(2-x7? domain = (-0, 2]
dy= domain = R\ {1}
x—1
3 2 .
e f1:R\{-1} >R, y ey= 5—x+6 domain = R \ {5}
= +1 fy= ! - +1 domain = (2, )
x+1 4
(x=2)3
17 a Inverseis a
function
f /i l,00) R, y
[flo=2-G-17
(1,2)
1+\2
X
0
_ _ x+1
10 a f:R\{l} >R, fl(x)zx_l b Inverse is not y
b 1R U0} >R, ) =x+2 a function
2x+3
1. 2 ~1(y) —
cfMR\GISR W=
11 a y
3.3) .
c Inverse is not y
01(0,0) a function
c d y
1
X
-4 0(/1
0] 2\ 3 -4
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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806 Answers

d Inverse is a ¥
function A
6 -
51 1
4 | 1
/
34 /S
24 7
14 v,
0l 123456
e Inverse is not y
a function

18 a dom f =R\ {1}, ranf =R\ {1},
f o fisdefined as ran f C dom f
b fof(x)=x, xeR\{5}

x+3

cfR\3 =R 0=

1 a Maximal domain = R \ {0}; Range = R*

2x -1

.1 .1 .
b i T ii T3 iii 16 iv 16
¢ y
> X
0]
2 a Odd b Even ¢ Odd
d Odd e Even f Odd
3ax=lorx=-1
b y
A
g
T T > X
0 2 4

BN 978-1-009-11049-5
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ax=1lorx=0
b y

T T > X

5af'":R->R, =x%
1
b f':[0,00) » R, f'(x) = —x6
cfR-R, f(x= %x%

N

d f1: (16,00 5> R, f1(x) = =x

| =

1f(x)={4 ifo<x<2

2x ifx>2
y
A
1
1
‘. i
1
1
r > X
0 2 4
2 V(x) = 4x(10 — x)(18 — x), domain = [0, 10]
3aAdW=-C+92x-720 b 12<x<60
4 (46, 1396)
(60, 1200)
(12,240)
0]

d Maximum area 1396 m? occurs when
x=46andy =34
4aiS=2x>+6xh iiS =2x2+ﬂ
X
b Maximal domain = (0, c0)
¢ Maximum value of S = 1508 m?
5 Area = xV4a? — x2, domain = [0, 2a]

6a
6aA-=
a a+?2 9
b Domain = (0, 6]; Range = (O, 5]
9
Cc z d y
A
4+ 9
©3)
2
T T T > X
0 2 4 ¢

Cambridge University Press
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Chapter 1 review

Technology-free questions

1 a Domain = R y
Range = [1, 00)
f(x)=x2+1
0. 1) L
’
b Domain = R y
Range = R \
J(x)=2x-6
> X
0 /3
—6/
¢ Domain = [-5, 5] y
Range = [-5,5] A

d Domain = R y
Range =R y>2x+1
1
> X
110
2 é
e Domain = R y
= A 11
Range = R p<x—3 d £ (10000,00) > R, £71(3) = 58
; 0 12 a fogx)=-2x*+3
L . b go f(x) = —(2x + 3)?
30,’ cgogx)=x° dfof(x)=4x+9
‘/’ e fo(f+g)x)=-2x+4x+9
A ffo(f-g)(x)=2x"+4x+9
g fo(f -9 =—4x"—6x"+3
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre

Answers 807

3
cgl: [5,4] —-Rg'(x)=2x-3

domg™' = [%,4], rang™' = [0, 5]

5aR\{3} bR\[-V5V5] cR\{l,-2}
d[-5,5] e[515] fR\{2}
6 (f+9)(x)=x>+5x+1,
(fe)x) = (x = 3)(x +2)
7(f+): L5 =R, (f+g)x)=x+1
(f9): [1,5] = R, (fg)(x) = 2x(x = 1)
8 f:[8,00) > R, f(0) = Vx+ 1
9a(f+g)(x)=-x>+2x+3
b (fg)(x) = —x*(2x + 3) c {-1,3}

Photocopying is restricted under law and this material must not be transferred to another party.
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13 x>-lorx<-9
1
14 h‘l(x)z(#)s

Multiple-choice questions
1E 2B 3E 4C S5E 6¢C
7D @B 9B 10C 11 B 12E
13C 14C 15A 16B 17 A 18D
19B 20B 21C 22A 23D

Extended-response questions

1acC =64+025x, C, =89
b () A
100 =

60 - G

0" 2040 6080100120 x (km)
c x> 100 km
2
2aSs=6x bS=6V3

2 2
3aA=‘/is bA:\/ih

4 a dx)=V9—x? b dom = [0, 3]
d ran = [0, 3]

0 3
160x

550 =15

2
6aV:(0.12) > R, Vy(h) = nh(36 - %)

b V,: (0,6) = R, Vao(r) = 20r*V36 — 12
7 aranf =R =domg, and so g o f exists;
gofn)=2+(1+x)’
b go f is one-to-one and so (g o f)~! exists;

(go /) '(10) =1

bi-3 ii3
c S =(-0,0]
42 -4 ifx<1

d fh(x) = {Zx ifx>1

2-8 ifx<2
if x>2

2
h(f () = {g

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

3

7

3t——, t>1
2

0<r<1
9 A@) =

Domain = (0, o0); Range = (0, c0)
10 ¢

90+
70+
50+
30
12' . . > d
72 24

7

(=)

di$41.75 i $30
e Thrifty Taxi

f Greater than - km

b —dx

cx—a

2—x

3x-3
3 3x+2

PrS 2 —1(y) —

" 'R\{z}_)R’f W= 3

1-x

11 a f': R\{g} SR ) =

b iR\ -R, ()=

i TRV} R, £ (x) =

x+1
B . 1-x
iv /7 R\{-1} >R, f7(x) =
x+1
¢ Fora,b,c,d e R\ {0}, f = f~' whena = -d
12a i YB=r iiZB=r
iAZ=x-r ivCY=3-r
X+3-Vx2+9

br=——

2

cir=1 iix=1.25

13 bf(x)=%
¢ i =2
x—3
it x=3+VI17

a 1fQ)=3, f(fQ) =2, [(f(fQ)
hf(f(x)=x

—x—3
b f(f@) = =

FUSF) = x, e f(f(0) = f(x)

Il
%)

Chapter 2
| Exercise 24 |

1al0 bl c4 d28 e8

17 7 ; 7
2ax=12,y=8 bx=5y=-8
cx=3,y=1 dx=2,y=1
ex=17,y=-19 fx=10,y=6

3 Width = 6 cm, length = 10 cm

Cambridge University Press
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4 John scored 4, David 8
5aw=20n+800 b $1400 c 41 units

6 a V=15 +250 b 1150 litres
¢ 5 hours, 16 minutes and 40 seconds

7aV=10000-10tr b 9400 litres
¢ 16 hours and 40 minutes

8 80 km
9 96 km

10 a C =25¢+ 100
b i $150 ii $162.50
c i 11 hours ii 12 hours

Exercise 2B

- b b
1ax=m n b x= cx=——c
a b—a a
5 b
dx=—— ex=m+n fx= a
P—q n—m 1-b
a2_b2
=3 hx=- ix=
gx a X mn X 2ab
- 3ab 1
szp a k x= a I x=
p+q b-a 3a-b
2, 2 2
o Pt noxe X
qlp+1) 3
2a _d-bc  c-ad
i) T 1w
bx_a2+ab+b2 _ab
B a+b Y T a+b
oy lTS 1=
2477

dx=a+b,y=a->b
ex=c,y=-a
frx=a+1l,y=a-1

22
3as=aRa+1) bs= a
1-a
_a2+a+1 B a
T oala+1) (a—1)?
3a
=3a°(3 1 fs=
es a’(Ba+ 1) K )
1 5a*
=2a° -1+ — hs=——
gs a +a2 K 246

1 1
1 a V205 b(l,—z) c—é
d 13x+ 6y =10 e 13x+ 6y =43
25
£ 13y —6x= —=2
13y — 6x >
5 31
b(-32) e(55)

b (5,-2) ¢ (2,19 d(-2,-9)

2a(3,7hH
3a@n7

¢
4
2
X
0] 3 6
e y
6
X
30
5a2x-6=y
c5=3y—-4x
y X
6az--=1
f373
Xy
c 1 3—1
X oy
7a-+==1
:;14+2

Answers 809

\S)

-3

=1

+

-3
W< A= =

-3

11
8C—%n+2,$57

9acC=51+175
10 a V5~ 2.236

¢ V29 ~ 5.385

e V20 ~ 4.472
11a iy=2x+4

b iy=-2x+7
12 y=2x-3

14 y=120ry=0

16 a i5y+2x=13
b i2y-5x=11

17 a 32.01°

© Michael Evans et al 2023
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b 153.43°

b Yes c $175
b V2~ 1414

d 2v82 ~ 18.111
f5
ii2y+x=13
ii2y—-x=4

13 y=-Sory=3
15 y=320ry=-16

il Sy+4x=11

iidy-5x=17

c 56.31° d 120.96°
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810 Answers

21
q;) 18 45° 19a=-120ra=8 Intersection point (9,?)
; 20ay=3x-6 b (2,0)
o 21 k=5andh=4,0ork=-2and h=-3 m
4
-3 1
o 22aa+21 b§ TLax=4 y=-3 bx=7,y=§
T 23 am= 3 b (5,7 51 -31 37 7
cx:—,y:— d_x:—,y:—
¢ AB =13,AC = 2V13 38 38 10 5
a 24 a3y—x=22 b (14,12) 2 a one solu.tion b infinitely many solutions
c (16,6) d 80 square units ¢ no solutions
» 25 a (2,3) 3 Their graphs are parallel straight lines that do
H by+5c=13 not coincide
1) ci2y=3x-13 ii(3,-2) iii (1,8) 4 x=1+6, y=1, wherer€R
; S5am=-5 bm=3
r | Exercise 2D | 6m=9
({ = 1LaCs=04n+1 b Cost c 7Taim=-2 iim=4
g _ 4 2(m +4)
Cy =0.6n 2 - -
? b x mi2 m+2
-3 -3
Bax=2y=0k# bk==
9 abeR\ {10} bb=10, c=38
cn=5 dp cb=10, c#8
lax=2y=3z=1 bx=-3,y=5,z=2
cx=5y=0,z=7 dx=6,y=5,z=1
2ay=4z-2
The difference in charges against kilometres b x=8-5\y=4r-2, z=)
travelled 3a-y+5z=15 -y+5z=15
2a4-T b The two equations are the same
b 1907 ii70(4-T) cy=5L-15 dx=43-13\
ciT=1 4ax=\A-1,y=kz=5
ii 90 km freeway; 210 km country roads bx=A+3, y=3\ z=2A
3a L=-120t+5400 b 5400 litres o gl M- _10-3
c v d [0,45] T YT e 0t T
(litres) =3(t+2) 26 — 3¢ t=2
5400 5 7= = = ==
Z=1Ly 2 , X 1 w 5
wheretreR; w=6,x=-4,y=-12,z=14
0| 451 (days) 6ax=1y=22z=3
e 45 days f 120 litres per day b x= __5, y= M, 7=\
9 3 3
== 2-3¢t
4ay 4x b 24622 m Ccz=th y=-201—1), x=
cyo 21, 855 45393 2
T 260 26 108 .
4 Chapter 2 review
5ai-4 ii-
Technology-free questions
bi 4 + 10 ii 4x + 30 7
= =X _— = —4X
YTty MY 1a-8 b= c30  d7
cAC:y=x; BD:y=4 5
d 4,4 2ax=-2y=2 b x=-44, y=-39
n+m b
6 a M(7,5), N(11,5) 3a R cd
5 5 b c+b
biyzz(x—S) iiy:—z(x—l'j) fliy=5 d 6 m+n f a?
2 2 - m-—n a-1
cy—5=—§(x—7)andy—5=g(x—ll) a-r
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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by
X
01/16.0)
(0,-6)
© y
(0,3)
(2,0
0
Say=-2x+5 by=2x+2
1 1
cy=§x+§ dy=-2x+3
6 VI3
7 (1,7)
8 a (22,4) b (5,-12)
9y=240ry=0
10 am=-2 hmeR\{-8,-2}
3h-1
11 ax:T,yz}n,zzlwhere)»eR
4 —
bx:T)\,yz 3>h2+8,z=)x,wherekeR

Multiple-choice questions

1E 2E 3D 4 C 5B
6 A 7A 8 C 9B 10C
11D 12A 13D 14¢C

Extended-response questions

1a PA
$

100 \
(100, 50)

0 N
bP:—%N+1OO
ci$56 ii N=80

5 66 82
2 = —x— - =
ay=zx-4 b(7’7)
5 629 .
c 3 d 15 e 7S square units
4 31 59
3ay—7x+ﬁ bﬁ c\/6_5
dgs uare units
28 ™
4ad,-1) bV269 cy=—%x+g
=B (18
YT 26 2’4
f (26,-33)

ISBN 978-1-009-11049-5
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5a 125lires b x=2912, y=2081

Chapter 3
1a(-1,3) b (-5,10) c (-3,-1)
d (-5,7) e (-3,6)
1
2ay—x_2—3 by—x+2+3
cy= ! +4 = 2 +4
R
3 a Domain = R \ {0} y
Range =R\ {3} A
y:)lc+3
=3 | >=—
0 =
1
()
b Domain = R\ {0} y
Range = (-3, )
c Domain:R\{—Z}y= 1 y
Range = R* (x+2)2_
1
1
1
AN
: > X
1|0
x=—2:
1
d Domain = [2, o0) y
Range = R* U {0}
y=Vx-2
0}2,0)
e Domain =R\ {1} y
Range =R\ {0} A
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f Domain = R \ {0}
Range = R\ {—4}

g Domain = R\ {-2} Yy
Range = R \ {0}

> X
—_ 1
Y=x+2
h Domain = R\ {3} y
Range = R\ {0} .
|y:_1
v x-3
1
1
! > X
oD
] 3) :
Ix=3
i Domain = R\ {3
Range = R* |
1 oo 1
0.5) ACESE
0 : > X
1
1
1
:x=3
j Domain = R\ {—4} y
Range = R* _ 1 A
yw:\
1 0 1
A\
i
10
1
1
x=-4
k Domain = R\ {1} y
Range = R \ {1 A, L
ange =R\ (1] {r=cyt
1
y=1] 3
e
1 > X
0T\
1
'x=1

© Michael Evans et al 2023
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I Domain = R \ {2} y
Range = R\ {2}
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Answers 813

5 a Translation (x,y) = (x = 5,y)
b Translation (x,y) — (x,y + 2)
¢ Translation (x,y) — (x,y +4)
d Translation (x,y) — (x,y + 3)
e Translation (x,y) — (x —3,y)

dag SJoMsuy

1 1
6aiy=x-74+1 iiy=x+24-6
1 1
ifiy=x-2)4 -3 ivy=(x+1)%+4
b iy=Vx—7+1 iiy=Vx+2-6
iliy=Vx—2-3 ivy=Vx+1+4
1 1

i = —_— l ii = — = 6
ciy (x—7)3+ i y TR
1 1
iii y = -3 ivy=—+4
iii y G2 ivy TESIE
1 1
diy=——+1 iliy=—--6
Gy T Gy
1 B 1
"l}’=m—3lv)’=m+4 \—,; Range = R*
Tay=(+12+5 by=22 e
cy=—62+1 dy=x+372+2 9a§ b V5
B \g/x__) 10 a Dilation of factor 5 from the x-axis
ey=Vx-2+3 b Dilation of factor 4 from the x-axis
8 a (x, +2,y+3 o 1 .
b g, i; : g _ 2; _ 3; ¢ Dilation of factor 3 from the y-axis

c(xy)>kx-4y+2 o 1 X
x5) = ( y+2) d Dilation of factor — from the y-axis

3
3 e Dilation of factor 2 from the y-axis

2
11 a iy=44 iiy=§x2
i y = 4x? ivy= i)62
25
4 2
b i = — i = —
iy o iiy e
iii y= ! ivy= 25
r= 4x2 Y= x2
2
c iy=4yx iiyzgx%
I . X
i y = V2 y= \E
. 4 ; 2
d 1y= ; nmy= ﬁ
iii y= ! ivy= 125
r= 8x3 r= x3
e iy= 4 iiy= 2
Tt T
iii y= ! ivy= 625
7= Toxt YE
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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814 Answers

fiy=4/x
iii y = V2x
1
g iy=4xs
1
i y = (2x)5

1ay=—(x—1)2
2a y

14
2 -

4aiy=-x
b iy=-—x
c i _ !
T

-1

=
~<
1l
|
=
Bl= = W=

laiy=2x-27-3
i y =2x2
b iy=2Yx-2-3
i y =-2vx
2

ciy=

(x=2)

i y = =
R

BN 978-1-009-11049-5

3 Reflection in the y-axis

2
i y==xx
3
X
ivy=2!/=
=45
21
iiy==x5
y 3x
1
()
7715
by=(x+1)?
Domain = R
Domain = R

iiy=-x
i y=—x
-l
I|y—?
ii !
y=—
X41
il y=-x3
1
i y=—x5
1
il y=(-x)4

3

. 3 x+2
== -4

i y 3

L9

Y= vy

4aiy=-2x-37>-4
iiy=-2(x-3?2+4
i y=—2(x-3)>-4
ivy=-2x-32-8
vy=-2(x-3)>+8
viy=-2(x-3+8
b iy=-2Vx-3-4
i y=-2Vx-3+4
iii y=-2Vx-3-4
ivy=-—2Vx—3-8
vy=—2V3x—3+8
viy=—2\/32x—3+8

-2
iy=—"_ 4 diy= 4
cTET) eyt
-2 -2
i :——4 = —_— =
TR )
- R -2
vy—(x_3)+8 Iy—(x_3)+8
diy=-2(x-3)"-4
iiy=-"2x-3)*+4
iii y=-2(x-3)*-4
ivy=-2x-3*-8
vy=-2x-3*+8
viy=-2(x-3)*+38
-2 -2
i =——4 ii = — 4
ey (x=3) "y (x—3)3+
-2 i -2
|||y=m—4 |vy=m—8
-2 -2
= e— 8 i = e— 8
vy (x—3)3+ viy (x—3)3+
five —— 4 §iyv=—— 414
iy a3y i y (x—3)4+
-2 ; -2
|||y=m—4 |vy=m—8
-2 -2
= — 8 i = —_—— 8
vy (x—3)4+ viy (x—3)4+
ive —= 4 fiyv=—— 44
g1y -3y my (x—3)2+
-2 B -2
|||y=m—4 |vy=m—8
-2 -2
= — 8 i = — 8
vy (x_3)2+ viy (x_3)2+
x4+ 12
5y=- 3

© Michael Evans et al 2023
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T (x+22

1
7a y by=(1-2x)3-2

Nl\l

7/

2

1 a i Dilation of factor 2 from the x-axis,
then a translation 1 unit to the right and
3 units up
ii Reflection in the x-axis, then translation
1 unit to the left and 2 units up
iii Dilation of factor % from the y-axis,
then translation % unit to the left and
2 units down
b i Dilation of factor 2 from the x-axis, then
translation 3 units to the left
ii Translation 3 units to the left and
2 units up
iii Translation 3 units to the right and
2 units down
¢ i Translation 3 units to the left and
2 units up
ii Dilation of factor % from the y-axis and
dilation of factor 2 from the x-axis
iii Reflection in the x-axis, then translation
2 units up
2 a Translation 1 unit to the left and
6 units down
b Dilation of factor § from the x-axis, then
translation % units up and 1 unit to the left
¢ Translation 1 unit to the left and 6 units up
d Dilation of factor § from the x-axis, then
translation % units up and 1 unit to the left
e Dilation of factor 2 from the y-axis,
then translation of 1 unit to the left and
6 units down
3 a Dilation of factor 1 from the x-axis, then
translation % units up and 3 units to the left
b Dilation of factor 3 from the y-axis,
then translation 2 units to the right and
5 units down
¢ Reflection in the x-axis, dilation of factor }

ISBN 978-1-009-11049-5

© Michael Evans et al 2023

Answers 815

from the x-axis, translation % units up,
dilation of factor 3 from the y-axis,
translation 1 unit to the right

d Reflection in the y-axis, translation 4 units to
the right, dilation of factor % from the x-axis

e Reflection in the y-axis, translation 4 units
to the right, reflection in the x-axis, dilation
of factor l from the x-axis, translation

E units up

4 a D11at10n of factor 2 from the x-axis, then

translation 1 unit to the right and 3 units up

b Dilation of factor 2 from the x-axis,
then translation 4 units to the left and
7 units down

¢ Reflection in the y-axis and dilation of
factor 4 from the x-axis (in either order),
then translation 1 unit to the right and
5 units down

d Reflection in the x-axis, then translation
1 unit to the left and 2 units up

e Reflection in the y-axis and dilation of
factor 2 from the x-axis (in either order),
then translation 3 units up

f Translation 3 units to the left and 4 units
down, then reflection in either axis and
dilation of factor % from the x-axis (in
either order)

Range =R\ {0}

1}
c Y Range = R*
3
03
0 X
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816 Answers

c
d
y Range =R\ {0}
:x=3
1
©35)/!
; .
o] 1 -
1= =L e
:y x-3
y Range =R\ {3}

Range = (4, )

Range = R~ U {0}

BN 978-1-009-11049-5

Range = (-0, 2]
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y Range = R* U {0}
0,6
( )y=\)2(x+3)
: > X
-3 0
y 1 Range = R\ {0}
173
]
]
: > X
0,-L \
’ 3 :x:—
1
y Range = R* U {0}
0, 5v2
LN s
=50 > X

y=-5Vx+2-2
(=00, -2]
Range =R\ {0}

Range = (—c0, —4)

Cambridge University Press
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Answers 817

i y Range = R\ {-5}
A
3
(9
I =
3 r=
Y =5y
i y Range = R\ {5}
k Range = (1, o)
—————— 5 ——————
A0 > X
2
k y Range = [5, o)
23 d ¥ Range = [2, o0)
y=2"—1+2
0
> X
0
e ¥ Range = (—o0, 1]
A
y==3x]
4 y
y—4x—5 A f y Range = [1, o)
T 2x+1);
i
1
=2
------ 112 O 1D S vsas
10 X
0.-5) 1 7% 5 (2.1
=— = — 0 > > X
Y="71 (4 ) 0|
5a y Range =R\ {4}
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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| Exercise 36 | h 1
1a y 3
A T /2+(3)
0 X
0,0 1.2 (2, -4)
X
-28
! y
b ﬂ A
1,2
> X
LR[00 0
i y
[ y A
1
1-2°
0,D] 4(1.,2) N - 0 -
10 K‘ﬁ -4
d y k y
A / A I
- > X
0 -/2% = 0
31
(£, -32)
e y |
A +
X
0l A
7 0 *
E )
. -8) —41(1,-2)
f

f / 2a=-3,h=0, k=4

3ay=3x by=@+1)3+1

0 > X cy=—-(x-2-3 dy=2x+17>-2
a 22) x
-44(1,- -
€Y=77

3
_B8-» +1

4ay=
g y b Dilation of factor 3 from the x-axis,

reflection in the x-axis, then translation
1 unit to the left and 4 units up

(x+2)*
4 (1,2 Sy= 16 1
> X 6 Dilation of factor 3 from the x-axis, reflection
° 3

in the x-axis, then translation 1 unit to the left
and 5 units up

BN 978-1-009-11049-5
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b y
(=2,0)
X
0,-32)
C

y
o 10)4\(0 4350)

0 (3 565 0)
d y
A
(2.159, )
(0, 161)-
o X
(35_1)
(3.841, 0)
€ y
A
-4, 1)
A~
S0 A0
(-3,0)
(0, -255)
f y
e,z  °
(0, -51)
9
8a=—ro h=-2 k=3

9a=16, h=1, k=17

ISBN 978-1-009-11049-5
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9 1
1a=-b=— 2A=1,b=-1,B=2
a 3’ B s s

5 3
3a=2b=-2 4A=2B=3
4=3 2
54=2B=-1 6A=8b=2B=-3
Ta=-2b= 8a=-6b=-2

1a i(-4,13)1i 2,7
by=8x2"24+3
9 33
2 a——ll,b——ﬁ,h— —18,]{— 1—0
3axy —(—2x+2,-2y)
b (x,y) » (-2x+4,-2y-9)

4T () = (—%(x— 2.y+ 3)
5 {(x,y) : x € [10,16],y € [-6,4]}
6 a [0,16]
2
b y= ? +4,
Domain = [-8,0]. Range = [4,36]

7 a (x,y) — (—%x,y)

1
A

c (x,y) = (—x,y—6)

d (x,)’) - (_x’y_6)

e (xy) — 2xy)

f(xy) - 2xy)
8a(xy —(-x+2,-y-3)

b (x,y) > (-=x+2,-y-13)

1
c (x,y) — (—§(x+2),6—y

d (x,y) — (%(—x+ 3),4—y)
9 a[-1,8]
by=2x-3)>+4,
Domain = [1,4], Range = [-12,6]

10 a i(x,y)—>(—5—x,%y+2)

1
—y+1
2)’

iii (x,y) > (x—-10,y+4)
b i m areflection in the y-axis.

i (x,y) - (5 - X,

m adilation of factor % from the x-axis.
= a translation of 5 units in the negative
direction of the x-axis.
» a translation of 2 units in the positive
direction of the y-axis.
ii m areflection in the y-axis.

o 1 .
m adilation of factor — from the x-axis.

m a translation of 5 units in the positive
direction of the x-axis.
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820 Answers

m a translation of 1 units in the positive
direction of the y-axis.
= a translation of 10 units in the negative
direction of the x-axis.
m a translation of 4 units in the positive
direction of the y-axis.
11 a i(x,y) > (-3x+9,2y—-4)
il (x,y) > (-3x+3,2y-2)
il (x,y) > (-3x-9,2y—-4)
b i m areflection in the y-axis.

m a dilation of factor 3 from the y-axis.

= adilation of factor 2 from the x-axis.

m atranslation of 9 units in the positive
direction of the x-axis.

= a translation of 4 units in the negative
direction of the y-axis.

m areflection in the y-axis.

i

m adilation of factor 3 from the y-axis.

m adilation of factor 2 from the x-axis.

= a translation of 3 units in the positive
direction of the x-axis.

m a translation of 2 units in the negative
direction of the y-axis.

= areflection in the y-axis.

ii
m adilation of factor 3 from the y-axis.
m adilation of factor 2 from the x-axis.
» atranslation of 9 units in the negative
direction of the x-axis.
= a translation of 4 units in the negative
direction of the y-axis.

1 5
12a=—-,h==,b=-3,k= =3,d=11
a 5 > 3, 6,c=3,
1 2
13a R0} =R f(x) = — — =
5x 5

2 2
b (x,y) — (x+ gsy— g)

14 a T oT)(xy) =
(a]azx +ajhy + h],b]bzy + biky + kl)
(Ty o Ty) ' (x,y) =

1 1
—(x = (athy + hy), —— @ = (biky + ky)
aas biby

b T;' o T (x,y) =

1 1
(—(x —(athy + hy), — @ — (bika + kl))
ajay b]bz

BN 978-1-009-11049-5
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Technology-free questions
la y

Ix=2

Range = (4, )

Range =R\ {1}
2a Y
(N I

Gy

c y
A :x=2
; > X
0] + y=-1
A I ey §
0-2)\,
> 4 :
1
1
!
3a Y
A
AL O |,
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Point of zero gradient (—1,0);
Axis intercepts (-1, 0), (0, -2)
b y

104 (1, 8)

| —
+
y-—
=

Point of zero gradient (1, 8);

1
Axis intercepts (45, 0), (0,10)
c y

63
Point of zero gradient (2, 1);
1
Axis intercepts (—1)3 +2,0), (0,-63)
d

4)

Point of zero gradient (1, —
Axis intercepts (2, 0), (0, 8)

4a=2,b=4
5y=-2Vx+4-1
7 X — 8
6y=-=-2
M)
7a=-6,b=9
—4)?
8ay=6—(x )

b Reflection in the x-axis, dilation of factor 4
from the x-axis, then translate 1 unit to the
left and 6 units up.

9 Dilation of factor 3 from the x-axis, then
translation 5 units to the right and 3 units up

y
A

—=--

0
78
Asymptotes x = 5, y = 3; Intercept (O 7 5)

© Michael Evans et al 2023
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10 Dilation of factor % from the x-axis, then
translation 3 units up

11 Dilation of factor % from the x-axis, then
translation 3 units to the left and 2 units down

Multiple-choice questions

1B 2B 3B 4 E 5D
6 A 7D 8 A 9 A 10 A

Extended-response questions
1aR\{-2}
b Dilation of factor 24 from the x-axis,
then translation 2 units to the left and
6 units down

¢ (0,6), (2,0)
24
-1 _ _
dg@= x+6 2

e Domain of g~! = range of g = (=6, )

2 a [-3,00)
b Dilation of factor % from the y-axis, dilation
of factor 2 from the x-axis, reflection in the
x-axis, then translation 3 units to the left and

4 units up
¢ (0,4 -2v6), (-1,0)
2
a =2
e Domain of f‘ = range of f = (—o0,4]
f y
A
_3, 4 .
s Jy=x
y=f" )y =Ax) L
(22,2 7
//
‘ > X
/10
(8-672,8-62
R4 \%\;4’ _3)
i (2V2,-2
d

gx=8-6V2orx=2V2orx=-2V2
3a i i (1)) = (ty)

125
il (x,y) = (x+25,y+ 15)
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822 Answers

) 3
iv (x,y) > (x +25. =y + 15)

- _3 2
b Iy—E(X—ZS)'I-IS
il (x,y) = (x+50,y)

iili y = %(x— 75 + 15

) m 4n

cl(x,y)—>(x+—,——y+n)
27 m?

B 4n m\?

||y=—n7(x—5) +n

20x

ceW=5

6aiy=flx-5+3
iiy=f1x-3)+5
X X
i y=5 *1(-) ivy=3 *1(—)
y=5f 3b y=3f 5
by= cf’l(x;) +d
a
Reflection in the line y = x, then dilation of
factor ¢ from the x-axis and factor a from
the y-axis, and a translation b units to the
right and d units up

7 a[-9,6]
b i ke(—00,-9)U(6,)
itk=-9o0rk=6

7 14
iii ke (5,6) U (—9,—?)

B 7 14 9
ivke (0, z) U (—?,—5,)

9 9
k=0ork=-= ike|l-=,0
v or 3 Vi ke >

BN 978-1-009-11049-5
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c
—%(x2+12x+27) if —10<x<-3
gx)={x*-9 if —3<x<3
—%(x2—12x+27) if3<x<10
d [-12,18]

e Domain = [-8, 12], Range = [-8, 22]
fFi(y > x+3-2y+2)
—x2—6x+2 if —7<x<0

i ]2 +12x+2 if0<x<6
§x2+24x+98 if6<x<13
Chapter 4

Cambridge University Press



Answers 823

f y Minimum = —%; Range = [—%, oo)
A y=2(x+1)2-1 2 2
et 3
f(x) X+ 3 + 3
0,1 Maximum = g; Range = (—00, 2]
,\—»0 X 3 3
/E_l 1 9\ 169
Loy 1o T
59 S 169 169
Maximum = T; Range = (—00, =3
g y
y=3(x-27-4 3a J
NORY
(L. -4)| (-1++2,0)
2a f(x)=(x+3)7 -4
Minimum = —41; Range = [-41, o)
b f(x)=(x=-3-1
Minimum = —1; Range = [-1, o0)
¢ f(x)=2(x+2)? - 14 f
Minimum = —14; Range = [-14, )
d f(x) =4(x+ 12 -11
Minimum = —11; Range = [-11, o)
5\ 25
= 2 —_— —_——
e/ (x 4) 8
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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824 Answers

4ay=x+17>-7

by=(x-2)?*-14

<
=
)
|
©
3
7]
c
<

> X |-3.56 J0.56_ .
2- 2 +414 0 -
-2
-10
(25 _14)

. 13 (+5)2
y=—--\xt3 y
4 2 (_il_)
2 4
5|, V13
s 3 \°
2 23
dy=-2(x-2?%-2 y c y

BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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Answers 825

f y 6ax+0+ D>+ (c+bx+c >
A bb=-2andc=—-4 =
(~1.08, 0.604) ¢ (x+DE+V5-DEx—-V5-1) (/)]
7aa=2andb=5 i
509 0 ba=-2 b=-2andc=-3 2
8A=1,B=3 7]
9aA=1,B=-2C=6
3
bA=4, B=-3, C=5 D
8aB b D cA=1,B=-3C=5 o
9acC b B cD dA l
10 a Crosses the x-axis m
b Does not cross the x-axis 1a2-5c+6 b2x2+7x—4 i
¢ Just touches the x-axis 5 34 (w )
d Crosses the x-axis 2ax —4x—3+x+3
e Does not cross the x-axis 5 54
f Does not cross the x-axis b 2x +6x+14+x_3
11am>3orm<0 bm=3 32 5 15+ 145
X—Zx—-—+ —
12m=2orme 2 2774 T a2x+3)
13a<-6 b 2% +6x+7 4 —0
14 Show that A > 0 for all a 2x-3
15 Show that A > 0 for all k 4a2xz_x+12+ﬁ3
X—
::ai<‘zorb"]jo ; bk=-5 b 5x*+8x° —8x% + 6x— 6
ak>- =-
26(x —2)
18 Show that A > 0 for all a, b S5ax-9x+27-—5—= bxtx+2

1y=-2x+3)x+2) 2y=(x+3)2x+3) 7a?28 b 0 c (x+2)3x+ 1)2x-3)

3y=3(x+272+4 4y=-2x+2)>%-3 8bk=%
_ - _ 92
5y= 5x2+46x+18 6 y=-2x"-8x+10 9aaq=3 b=38 box—1, x—1
4t — 2 _92
7ay=4 25x by X 10a=%,b=9
cy=x>+2x dy=2x-x 11 81
ey=x*-5x+4 fy=x-4x-5 12 b 6x—4
gy=x>-2x-1 hy=x>-4x+6 N
12 12 13x—3, 2x—1
8y=—§x +x+1,y=§x +x-5 1UbP2-3 P+x+2
9A=1,b=2,B=4 15 a (2a + 3b)(4a® — 6ab + 9b?)
[Exorciso 4c | o a0
17 o ¢ (5x +4y)(25x% - 20xy + 16y?)
1a3 b5 c¢7 d-2le—o f-g d 2a(a® +3b%)

16 a (2x - DH(2x +3)(3x +2)
b (2x - D2 +3)
40 17 a 2x - 3)(22 + 3x + 6)
3aa=-5 ba=- cc=8 b (2x—3)2x - )2x+ 1)

2a6 b6 c 18 d 12
ed®+3d®>-4a+6 f84+12a*-8a+6

4"‘;‘?”’;“; :33—157,1;:42 18 a -4,2,3 b 0,2 c%,Z d-2.2
a’ix — + 2x + X+ X
c2¢ - +4x-2 d6x—3x*+9x ©0,-22 f0,-3,3 13
e —2x* +5x% — 5x% + 6x fdx—x° gl,—Z,—Z,g hil, -2 il,—2,§,§
g2x° +4x+2 h 2x° +3x* + * + 6x7 19 a (-1,0), (0,0), (2,0)
5ax-52+10x-8 b x*-7x*+13x-15 b (-2,0), (0,6), (1,0), (3,0)
c2¥ -2 -Tx—4 c (-1,0), (0,6), (2,0), (3,0)

dX@+B+2)x*+Qb+0o)x+2c
e2x’ -9x —2x+3

d (-%,0), 0,2), (1,0), (2,0)

ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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826 Answers

e (=2.0), (=1,0). (0.-2). (1.0) c — —
f (~1.0), (—g,o) 0.-6), (3.0) - > X

g (=4,0), (0,~16), (—— 0) 2,0)
h (-- o) ©,1), ( ) (1,0)

i (=2,0), (—% ) (0,-30), (5,0)

20 p=1,q=-6 3a V=)

21 -33

22 a (x-9)(x—13)(x+11)
b (x+ 11)(x—9)(x— 11) x
c (x+1DR2x-9(x-11) 171.62
d (x+ 11)2x - 13)2x - 9) (i _0_19)

23 a (x— 1)(x + 1)(x - 7)(x +6) 3
b (x-3)(x+4)(x*+3x+9) b y

24 a (x-9)(x - 5)2x% +3x+9) AV=fx+2)  y=fix-2)
b (x+5)(x+9)x*-x+9) ly = f(x)
c (x=3DEx+5A*+x+9)
d (x—4)(x - 3)(x +5)(x +6)

+
|
)
|
b
[\

LL
=
T
Ll
=
)
|
]
3
7]
c
¢

|
o
N

=)

2D
——T—>» X
3 3.62

—, —0.19
| (_727 _0.19) 3 )

+ -6 -3 1 For clarity the graph of y = 3 f(x) is shown
- on separate axes:
Y

A y=3f(x)
°+ | 3 s 3

_ ¥ =f(x)

— 1

X

+
Nl—
S
(9,

: - (409

\S]
(e}
WIN
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Answers 827

3a y
A
y=r)
(-0.37,0.75) . (1.37,0.75) .
0
b y
A V=) y=/f(x-2)
i SR

01(1.63,0.75) (3.37, 0.75) 5 y
Graphs of dilations shown on separate axes A
for clarity:

y
A y=1(2x)
1 -
> X
10
SN A I WA
(4 3 36) (i‘/? 3 3)
l. T T T T T T T T T T : T > 6 y

-2.00 —1.000 1.00 2.00 3.00 4.00 1 f‘
Turning points for y = f(2x) are at
(—0.18,0.75) and (0.68,0.75) (_ % 1, %)

laa=-2 ba=3 ca=—, b=—-—

\
9 81 \/381 3 3
—5,7 27 2a=-3,b=2,¢c=-4,d=5

3y= %(x+5)(x+2)(x—6)

0 4y=g(x+1)(x—3)2

5ay=x"+x+1 by=x-x+1
cy=2-x*+x-2

6ay=2x+1)x-D(x-2)
by=%x(x2+2) cy=x(x+1)
dy=x+2x>-x-2
ey=(x+2)(x-3)?

7 ay=-2x-25x+48x+ 135
b y=2x-30x> +40x + 13
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828 Answers

8 ay=-2x"+22x—10x> = 37x + 40
by=x*-xX+x+2x+8
1, 5 157 11

3 3
et G AR A

RPN e
1ax=T fOI'kE[—E,E]\{ }
1
b x=4a,3a0r0 cx=0orx=a3
Vi -4
dxz%k,forkzétorkgo

ex=0orx==xVaifa>0 fx==a

gx=aorx=>b
1
hx=aorx=a3orx==+\aifa>0

2ax=32€_b bxzs+ c+b
a a

cx== a;c dx=d
c
ex=(a-co) fx=2b+i/£
by} 1
gx:(—) hx=(c+d)3

a

3a (0,0), (1,1 b (1,1, 0,0

c(3+z\/ﬁ,\/ﬁ+4), (3 2\/_4 \/_)
4 a (13,3), (3,13) b (10,5), (5,10)

c (11,8), (=8,-11) d (9,4), (4,9)

e (9,5), (-5,-9)
5a (17,11), (11,17)

¢ (14,9), (=9,-14)
6 (2,4), (0,0)

V3+5 \/§+5) (5—\/5 5—\/3)

2 2 U2 2

b (37,14), (14,37)

8

(

130 80\/_ 60 — 64V2
= %)
(8 —130 64\/_‘:160)
(=
(

’ 41

o (L* 1—1+«/_)’(

-21 —1+\/ﬁ)
2 T 2
-6V5 3\/_)
5 075
12 (—2,%) 13 (3.2), 0.-1)

—8 -15 27 10
weoa (3.2 o2

c (6,4), ( 10)

152 —ac+b=0
16 (=1 — V161, 1 — VI6I), (VI6I — 1, V161 + 1)
17 y=-Tx+ 14, y=5x+2
18 m<-Torm>1
19 c¢c=-8orc=4

mg) 11(

)69
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5+ Vdm +25

20ax=—— bm=

2m
=25
cm< T andm # 0
21 y=3x+3, y=-x+3
Chapter 4 review

Technology-free questions
l1a y

h(x)=3(x—1)2+2

0.5
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Answers 829

f y 5a(x+27 -4 b 30+ 1) - >
A ) 3 17 -
oo ¢ (x-27+2 dofs-2) -5 e

SRR B

\ / T4 7% T2) T 2

> X

A e u (]
_E 1 9 T (l)l —r > X
0,-1 1.9 | -

©.-D (4 8) 21 2 B

4, 1 4 1 =

y=—x2——;a=—,b=—— b — +

1 3 3 3 3 T T T T T |;x g.

- 0 -

3 31£V3D) -1 1 3 g
4 a y c +
‘\ T T T T T |;x

(0,—1? (1,-16) —
3
b y 7a8 b0 c0
A 8y=(x-7Nx+3)x+2)
9a(x-2)x+Dx+3)
b(x-Dkx+Dkx-3
18 QD - x c Ex—ligxuggx—z.;(“z)
0 (1,(\ d Lx— )@2x+3+VI3)Q2x+3-VI3)
10 > +4=1x(x*-2x+2)+2x+2
11 a=-6
¢ ¥ 12 a y
A A y=fx-1)

\

> X
- 3 O)N lo x
(0, -9)

(2 _21_87)
4 256

d y b y
A Ay=f(x+1)
(0, 26)
(_29% X
0 > X 2 N0 |1
-8
(_3a _1) (l’_w)
4 256
\ ¢ A
\
n ¥ =/(2x)
0.2 ()

D Nl

——> 0 2
5 2187
256
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830 Answers

¢ L=/ +2

L2 ) -

(g _1675)
4 256

13 k=8
14 (-4,-5), 3,9)

5 13
15(1—3, b——g, C——E

16 64x° + 144x% + 108x + 27
17a=1,b=-1,c=4

18 -2<p<6

19 y=-x*+7x-11x+6

Multiple-choice questions

1E 2D 3E 4C S5E 6A
7C 8E 9C 10C 11C 12B

Extended-response questions

4
1 = —
k=335
b 11.852 mL/min
c i Rnew“ ii 23.704 mL/min
(15, 40)
0 20 ¢
di R A ii 11.852 mL/min out
40
(35, -20)
2ai2l6m’® iio0m’
b V(m?)
(0,2916)
0 | 9 t (hours)
¢ 3.96 hours
3ai 647” cm® i 45ncem’ i cm?
b 1447 cm?®

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

A (6, 144m)

(5.77, 302.3)

0 10

¢ V =96m cm’
d h=2,r=2v6, ie. height =2 cm and

radius = 2V6 cm, or i = 8.85 and r = 2.33

5aV=(84-2x)(40-2x)x
b (0,20)
c oy
(8.54,13098.71)

=Y

d ix=2V=5760
iix=6,V=1209
iii x=8,V=13056
iv x=10, V= 12800
e x=13.500rx = 4.18
f 13 098.71 cm?
6a iA=2x(16-2x2) ii(0,4)
b i42 i x=0.820rx =3.53
¢ i V=2x2(16-x2) ii x=2.060rx=343

7aA=gx2+yx

b iy=100-mx iiA:lOOx—gx2

i (o,m)
T
o x=1243
X g 100
Nt
iV 30 00 2x xe |0 -
i 248.5 m? iii x = 18.84
] ! 17
8 - 33 42 .
Y= 12000" 200" T 120"
b x=20 " 1
dy=—-x+ 2o —

6000" " 3000 " 20%

Cambridge University Press
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e i y
(40, 3)
1
1
.
> X
0] 140 80
ii Second section of graph is formed
reflecting the graph of y = f(x),
x € [0,40], in the line x = 40
Chapter 5
1 a Range = (-2, o) ¥ A
y= 2x+l 9o
2
(0’ 1) y=(15)x
1 T T > X y= 0
<140 1 — > X
""" ) (0,-1)<—(1.5)x
b Range = (-1, o)
3 a Range = (0, ) y
A
3 7 y=3x2%
0 — =
¢ Range = (-1, o) y
y=2x+2_1 b Range = (0, ®)
3
o=
d R = (2,
ange = (2, ) J ¢ Range = (0, )
A
y= 23x
B
2a y 0
y=3% d Range = (0, o) y
A
y=2F
=0
0.1 =0
0]
x
_Ary=23
> X
0
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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832 Answers

4 a Range = (2, )

b Range = (-4, )

¢ Range = (—c0,-2)

0. D_~y=0

b Range = (-1, )

¢ Range = (1, o)

0]
Range = R*

Range = (2, )
6 a Range = R*

BN 978-1-009-11049-5

Range = (-1, o)
y

0.4, _¢
> X

0 8 a Range = (-1, )

© Michael Evans et al 2023
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b Range = (1, ) 11a i y . >
y=3y=3" =
y=2" ()]
®
0, 1) -
0] > X (7))
iix<0 il x>0 ivx=0
¢ Range = (—20, o) b i x (4]
1y =2(109-20 y=(%) y w

(5

0]
x>0 i x<0 ivx=0
c ia>1 fia=
d Range = (-0, 1) y y y
y=ax A
y=1
(071) X —01—>x
0
fil0<ax<l1
y
e Range = (3, )
= X
(), S
0

Exercise 5B

f Range = (4, o) y

9a ¢

1100, 408.024)

0 X

b 1 $408.02 ii $1274.70
¢ 239 days
d ii 302 days

10 36 days

Range = (0, o)

ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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e y down
b Dilation of factor 3 from the x-axis, then
y=ex-1-2 translation 1 unit to the left and 4 units down
0, -1 - 2) ¢ Dilation of factor 5 from the x-axis and
’ factor % from the y-axis, then translation

> X % unit to the left
g.--.r_/_ _______ ) d Reflection in the x-axis, then translation
y=- 1 unit to the right and 2 units up

Range = (-2, ) e Dilation of factor 2 from the x-axis,

f y reflection in the x-axis, then translation
2 units to the left and 3 units up

f Dilation of factor 4 from the x-axis and
factor % from the y-axis, then translation

0, 2) 1 unit down
0| > X 3ay=-27-4 by=4-2¢"
cy=-23-4 dy=-2¢73-8
Range:(O,oo) ey= 8§ — 23 fyz_zex—3 +8

m
Lo
)
(S
©
3
7]
c

<

y=2ex

4 a Translation 2 units to the right and

3 units up

b Translation 1 unit to the right and 4 units up,
then dilation of factor % from the x-axis

¢ Translation % unit to the right, then dilation
of factor % from the x-axis and factor 2 from
the y-axis

d Translation 1 unit to the left and 2 units
down, then reflection in the x-axis

y=2 e Translation 2 units to the right and 3 units
“““““““ down, then dilation of factor % from the
0 > X x-axis and reflection in the x-axis
/‘ f Translation 1 unit up, then dilation of
y=21-e> factor i from the x-axis and factor 2 from
Range = (-0, 2) the y-axis
i 5ax=1.1460rx = —-1.841
b x=-0.443
c x=-0.703
d x=1.857orx =4.536
6 a ¥

Range = (1, )
i y

0,2 12

0]
Range = (0, )

Range = (-2, o0) Range = (—0,2)
2 a Translation 2 units to the left and 3 units
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6 2
1a6:° b3S c—= d8 la f
X
5228 -
e 16 25 g 2450 h2xy? = log(3)

6
i 2y ’ /

349 < 09 SJamsuy

1 1 3
2 = - = f
ai b 5 cg8 d 7 ° 5 3 /
g—- ho i4
2
3 b y
3al bl c—z d3 e-2 f4 A
10 3. .3 1 y = 4log,(5x)
g—3 ) i6 15 kj:2
4al b2 cl d1,2 el
f2,4 g0,1 h-1,2 i-1,0
> X
| Exercise 5D [
5
1a3 b4 c¢c-3 d6 e6 f-7 c )
2 alog,6 b log, 4
¢ log,(10%) = 6log, 10 d log, 7
e log, 6_1() = —log, 60 ¥ =2log,(4x)

f log,@*%) = 3log,(wv?) /
g log,(x") = 7log, x hlog,1=0 > X

3ax=100 bx=16 cx=6 dx=64

ex=e-5%15.086 fx=% gx=-1

PN

1 d y
— 1073 = P
hx=10 = 1000 ix=36 A
4ax=15 bx=5 cx=4 y= 310ge
dx=1(x= —% is not an allowable solution) ‘
ex=3 2 o
5 a log,,27 b log,4 =2
1 a a 10a
c —loglo(‘) =logyo /7 d log,o| —~
2 b b
b3
1 .
e lOglo(g) = -3log, 2 2 a Domain = (3, ) ¥
6al bl c2! d3 e Range = R 1x=3
7a-x b2logx co |
1
Bax—dbx=—C ~07814 !
5+ 2e 0l 374 > X
1
-1+ V1+12
9ax=_—— 6+ TV E 2 e x~0.7997 ‘ l/
b x= loge 2= 069131 b Domain = (_3’ oo) y
10ax=3 bx=§ Range =R
1
1-,2
1
2\ 8
(-5
N 3 27
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836 Answers

¢ Domain = (-1, o)

Range = R

d Domain = (%, oo)

Range =R

e Domain = (=2, c0)
Range = R

f Domain = (2, o)
Range =R

g Domain = (-1, 00)
Range =R

h Domain = (-0, 2)
Range = R

4
i Domain = (—oo, —)

3
Range = R

BN 978-1-009-11049-5

y

x=-1
1

1
1
_110] /00.65,0)

:A(o n 7
1

=4
3

1
I
1
1
1
1
(0,0.39 |
T
1
1
1
1

(0.43, o/‘/\

© Michael Evans et al 2023

3 a Domain = R* y

v =log, 2x

b Domain = (5, o)

¢ Domain = R* y

d Domain = R~ y
A

Ly =logjo (-x)

> X

e Domain = (-0, 5) y

:x: 5
1
=1 5—
(0, logyy St 780 O
> X
01 @, 0)
1
1
f Domain = R* y
A
5 > X
/y =2logy2x+2
g Domain = R* y

Ay =-21log, (3x)

(3-9

\
=

otocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Answers 837

h Domain = (-0, =5) Y

1
y=logjp(=x—3)+2 6 A dilation of factor log, 3 from the y-axis

i Domain = R~ y

7 A dilation of factor from the y-axis

HS < 49 sJamsuy

og,
> X 6 5¢4 - 11
0 1a= -
“ e4—1’b et -1
y=4log (=3x) 24= 2 b=-4 3a=2b=4
log, 6
J Domain = (=co,2) - 4a=i1,b=114 (a~8.148,b ~ —8.148)
_ e— —e
y=2logy -9~ ¥=2 1
: 5 a=250,b=zlog,5
- 6 a =200, b =500 7a=2b=4
| 8a=3b=5 9a=2,b=%10g25
1
! 10a=2,b=3
! 2
. 11 b=1l,a=——,c=8 (a~2.885
kDomaln:(%,OO) Y y=log,(x-1) 5 log, 2 ( )
A lx 1 12a=—10g 5 b=4
1IX= 5
2 e
0 ; /=x
L /1 | Exercise 56 |
' log, 7 — 4
! 1ak= — bx=—22
H log, 7 log, 7
! log,7 -1
| — e
! ex= log, 14
I Domain = (-00,3) 2a258 b-032 c218 dl1.16
§ Y ="log(3-2%) e-232 f-068 g-215 h-138
x=3 1289 j-170 k-442 1576
2 m-621 n238 0280
0 | g 3ax<28l bx>163 ¢x<-068

4 alog,5 b %(log3 8§+1)

1
1
!
:
—1(0,-log,(3))! d x<3.89 e x>0.57
l
1
1
1

c %(log7 20-1) dlog;7 e log;6

4 a x=1.557 flogs6 gx=log;8orx=0 hx=1
b x=1.189 1
5a y 5ax>l;)g7525 bx<§log3120
A
y=f(—x) y=£(x) c x> 3 Ing(Z) d x <log;s 73290
e x < log; 106 fr< logs(g)
-1, 00\ [0\, 0) * 6 a 0.544 b 549.3
1 2
8 a 9" bu+ - c -
y=~® 1 2.,
9 625, — 10 —
625 )4
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838 Answers

11 (=2,00) > R, fl(x) = log,(x +2)
2 f(x)=e*+3, f1(x) = —log,(x - 3)

v+
4 x=e3

1
5a f'(x)= Ee", dom = R, ran = R*

1 =t
—e 3 ,dom =R, ran = R*

b /=3

¢ f(x) = log,(x — 2), dom = (2,0), ran = R

d f'(x) = log,(x) — 2,dom = R*, ran = R
1

e f'x= 5(8" -1,

dom = R,lran = (—%, oo)

1 _ P

f = 5(64 —2)é

dom = R, ran = (—g,oo)
g f'(x) = 10° = 1, dom = R, ran = (-1, c0)
h () = loge(g) +1,dom = R*, ran = R

6 f!(x) = —log,(1 —x), dom f! = (~c0,1)

7 0= glog,(50) y

dom 7! = (=3, 00)

BN 978-1-009-11049-5
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8 flm=e2
ran ! = R* A -1
f 7
A
_D
0,e 2
Ay /) -
> > X
—x 7 1
p=x, f(e_m)
-1 P-b
0= loe ()
-5 1 P
10ax=e bx:——loge(—)
y 6 A
lOgE(E) y
cn= Tog, x dx= 10g1o(§)
Y
Ll fo ] e,
xX==e ==
2 2\ log, x
1 5
— S +1 hx=1 (—)
gr=3(+1) r=loel575

x+4

1l a fl(x) = loge(
b (0.895,0.895), (-3.962, -3.962)
x—4
12a flx)=e3 -3
b (8.964,8.964), (-2.969, —2.969)
13a i

y y=e' y=x

7’
: X
of /1
b f and g are inverse functions

1
1aN=1000x215 b 50 minutes

1
13\3 1 20
2 dy = sz(ﬁ) m= zloglo(ﬁ)
3a iN=20000 i -0.223
b 6.2 years
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Answers 839

4a My=10, k=495%107 g 7 >
b 7.07 grams ¢ 325 days A =
4 Y Hl2(x) =—log(x— 1) ®
= ——1log,2 24 !
5ak TG00 08 b 3924 years : 2.0 i
6 55726 years ! ’ - (4]
7 7575 years 0 ! \ a
8 a 16600 b 33 years on from 2002 |
9 18.4 years 1x=1 o
10 a 607 millibars b 6.389 km h y -
11 21.82 hours A | f(x) =—log.(1-x) 2
12 6.4°C | )
13 k = 0.349, Ny = 50.25 0/ 1 o s
14 a k= loge(g) b 7.21 hours :
1
1 1
15 a a = 1000, b =155 b 3 hours ¢ 13 hours 'v=1
d 664 690 1
2afl:(-1,0) >R, flx) = Eloge(x+ 1)
Chapter 5 review b fRoR [l (x)=el +2
) cfLRoR f)=10"-1
Technology-free questions d 1 (2,00 = B, £ = logy(x - 1)
l1a y b y 3ay=éx b y=10x cy=16x°
3
fx)=ev-2 A dy=2 ey fyoe
(log, 2,0) 10 x
/ \ﬂ 2a log, 11 b log, 0.8
> X =107 +1 leog—3 = log, 2
0, 2 e e
_:(_1__)_¥ _ log,3
Y= 5 > X log,(3) )
5 = bx=- e —
. g ax X 3 cXx 20
y y 2
h(x) _% (e —1) A y2 d x=log,3orx=1log,4 e x=log, (5)
------------ 10
0= fr==
> e > X _2 6
5 > X //‘0 6a=23-1,b=2, 7 105 -1
""" ‘"""T 8 Liog, (2 92 113
y=1 (og2,0 3loe( ) “
1 3
12 == bhg==
° y ak=g ba=3
) = log (2 + 1 13 y=etd
1| flx) =log2x +1) 14 R
i 15 a=log,5 b=5, k=2
: 0 > X 16 k=1log,3 1
. i 17 a f'(x) = 3 log,(x+4), dom f~! = (-4, c0)
T b— 4
P 3x+4
A 18 k=9
ix=1
H 19 a -2,1,4 b 0,log, 4
| 20 a f(g(x)) = log,2x* + 4)
of ! \ > X Domain = R, Range = [log, 4, c0)
L+ e1,0) b h'(x) = —,/%(ex—4),
ilh(x) =log,(x—1)+1 Domain = [log, 4, ), Range = R~ U {0}
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840 Answers

o 21ax=2orx=3 bx=8orx=4 9a ¥
© ¢ x=160rx = 256 A
i 224-= I1 +V5 1 g
24 x=~log, 2orx =—=log,2
3 x=5log 2orx=-7log,
(h) 1
'S 25ac=-2,d=-2 b (— log,(4), Z)
2 c f1:(-2,00) >R, fl(x)= log;(x+2) -2 0 > 1
o 26 a f(-x) = f(0 b 2(e" +e™) b i 0 grams i 2.64 grams iii 6.92 grams
c0 d e 4 2 ¢ 10.4 minutes
7 e g(-x) = —g(x) f et 27, et — e 10 2 k=0235 b 227°C ¢ 7.18 minutes
s Multiple-choice questions 11 a N(@)
; 1C 2D 3B 4E 5A 6C A
o 7B 8A 9C 10D 11 A 12C 2010 1
- 13C 14D 15B 16D
) 10 10
< Extended-response questions ¢
1 a 73.5366°C b 59.5946 (0, 20) . -
2 a 770 b 1840 0 50 70
3 ak=22497, =022 b $11612 b i N(10) = 147.78
4 a A=65000, p=0064 b $47 200 ii N(40) = 59 619.16
5a i N(60) = 20'° = 440 529.32
A iv N(80) = 220 274.66

¢ i 25days ii 35 days

Chapter 6
1=8000+3x2¢
; i
15 5 34n 257
b i (12.210,22209.62) l1a = b5 T
i 1= 1221 iii 22210 17 Tn 4950
cii (1221,12.21) d— e f15
d =052 2 a 60° b 150° c 240°
6aiiias Lora=1 d 140° e 630° £ 252°
iv Ifaz 1, then e 2B = 1,and so B=0; 3 a 45.84° b 93.97° c 143.24°
) ) d 226.89° e 239.50° f 340.91°
Ifa =2, then B = 7 log,2 4 a 0.65 b 1.29 c 201
v A =20000 d2.13 e 5.93 f2.31

Exercise 6B

1a0 b0 c-1 d-1 eo0
fo g0 hoO i-1 jo
k -1 10 m 0 nl

5] > ¢ 2209 bh052 ¢-087 do092
e -067 £-023 g-099 h 044
log, 0.1  2log, 1
logeol _ 2log 10 ¢ s i -3423 j-257 k095 1075
zlog(3)  log.2 1 1 Vil
After 6.65 hours, the population is 18 000 dags Py oemm 43
7a75 b 237 ¢ 0.646 ] ] ] ]
_ _ — f-— -—— h-
8 k=-0.579, Ay =108.3 € -3 Y 3
1 . V3 1 V3
i - j— k - I —
2 2 2 2
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Answers 841

m 1 n 1 o 1 p- ! of factor 4 from the y-axis; >
V2 2 V2 2 Amplitude = 3; Period = 8n 3
1 ¢ Dilation of factor 6 from the x-axis, dilation
a -V3 r—V3 s % tV3 of factor 5 from the y-axis; i
| 1 Amplitude = 6; Period = 107 (4]
w- _@ d Dilation of factor 3 from the x-axis, dilation -3
4a05 b-068 c05 do04 of factor  from the y-axis; L
2
e —0.52 f 0.68 g -04 h —-0.68 Amplitude = 3; Period = kg
i-052 jo0.68 k -04 7 (]
5a04 bh-07 c04 dl2 4 a Amplitude =2 ¥ O
e 04 f£0.7 g-12 h -0.7 . 2w
Period = —
i-04  j07  k-12 aedE3 2 ’l’
6al V3 po L1 (o)
7’ 7 NG \/5’ ﬁ, 5 B b > 0 (w)
3 3
cL L a¥Bly
2 V2 27 2 -2
1 1

b Amplitude = 2

L y
2 V3 Period = &t ZN /
m > 6

' 7 0 ' ¢ Amplitude = 3
i 0.6 j-03 k - 103 Period = 67t 31/\
4 4 12 5
2a-——-, —- b-—, -—— T T > 0
53 130 12 ol 3 3m\ 9n fbom
2V6 5 12 2
2 v SER -
5 1375 d Period = &t
e > 3 25 33
57 4 312 275 7% Amplitude = 5 %T\ /
o N ez ?
21 1 -1 ’—‘\’5‘/—" T
1a2n3 b=.5 em 5 dén 2 7 4 4
1 —
e2.3 fam  g4n3 him2 e Amplitude =3
. 7
2 a Dilation of factor 4 from the x-axis, dilation Period = B 3
of factor % from the y-axis;
2 T
Amplitude = 4; Period = ?n 0 3n
b Dilation of factor 5 from the x-axis, dilation 8 I8 7

of factor 3 from the y-axis;
Amplitude = 5; Period = 67
¢ Dilation of factor 6 from the x-axis, dilation Period = 87 4A
of factor 2 from the y-axis;
Amplitude = 6; Period = 47
d Dilation of factor 4 from the x-axis, dilation 0 )  8m 0
of factor 1 from the y-axis;

f Amplitude = 4

2
Amplitude = 4; Period = ?n —4

3 a Dilation of factor 2 from the x-axis, dilation
of factor 1 from the y-axis;

2
Amplitude = 2; Period = il

b Dilation of factor 3 from the x-axis, dilation
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842 Answers

s o dn ST 10n llx  x Tx 9 I5n
37373 3 47 47 47 4
3 T Sm
-, = f
ez, 2 7T, 37
St 0w T St Sm
2a- - b-=, = -
1 t 7676 66 "% %
2 T 3m 3n Sm St Ixn
) Toon on O on
; 3a 3 T T °%' %
- d T 1lx n In 271 4n
6 6° 6 42 K
3 4 a 0.643501,2.49809 b 0.643501, 5.63968

c 3.60836,5.81642 d 1.77215,4.51103

5 a 17.46°,162.54° b 66.42°,293.58°
c 233.13°,306.87°  d 120°,240°

6 a 60°,300° b 60°,120° ¢ 225°, 315°
7 y d 120°,240° e 60°, 120° f 150°, 210°

T 1lm 197 23m
7a —, —,—,—

\
b 5 127127 127 12
T b
5 5 b l,lln’13n’23n
127127 127 12
n St 13n 17¢m

12°12° 120 12
S5t 7n 13n 5n 7m 23w

~

St 7n 17n 19¢ P St 7n 13w 15%

‘L2 88 88
St 7n 17n 197 297 3=

187187 187 18 18 18

n St 13n 17=n

127127 127 12

n 7n 3n Sm 17n 23w

187 18" 18° 18° 18’ 18
w 3n 91 llx

33 8 8
f Snt 7n 177 197 297 3ln
187 18" 187 18~ 18 18
S5t 7n 13n 5m T7m 23m
g 127127 127 47 47 12
—2- h © 2n 4m Sm;
3737373
10 vy i3n St 1lx 13w
3 A 8°8° 8 8
9 a 2.03444, 2.67795, 5.17604, 5.81954
b 1.89255,2.81984, 5.03414, 5.96143
0 b c 0.57964, 2.56195, 3.72123, 5.70355
2 3K 4m d 0.309098, 1.7853, 2.40349, 3.87969,
; 4.49789, 5.97409
X X
11 =2'(-) 12 y= - (-)
y sin| 3 y cos 3
X
2= Ll
y sin| >
1a w 3w 9 llm b nwm 1lm 137 23w
47 47 4 66 6 6
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1 a Period = 2m;

Amplitude = 3; y = +3

34

b Period =

y

-1

2
¢ Period = ?n; Amplitude = 2;y = £2

7; Amplitude = 1; y = +1

0 f >
s \/
12

.
d Period = 7t; Amplitude = V3; y= +V3

Y
A

\3 A

0 f >
Ll
2 «\/

N
e Period = m; Amplitude = 3; y = +3
y
34 /\
> X
T

-3

2
f Period = —n; Amplitude = 2;y = +2

843

Answers

g Period = ; Amplitude = V2; y = +V2

y
A

\
> 0

r\./é_n

3

|U1

3%
-
h Period = t; Amplitude = 3;y = +3
Y
34
X
_An k 7n 5n
6\[12 /3 12 6
—3-
i Period = m; Amplitude = 3; y = +3
Y
A
/N
T > e
n 0 T
2 2
—3
22 f0)= 1. fCm)=1
= 2, ) = 2

\/_

3
3af0)=-=. fCm

1

4 a f(—n)=—\/§,
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844 Answers

b y
X
e W
5ay-= 3sin(’§‘) b y = 3sin(2x)
cy:2sin(§) dy:sinZ(x—g)

l1a )
A
4_
57
3
2_
)
3
T > X
0 n  13n

BN 978-1-009-11049-5
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Period = 2nt
Amplitude = 2
Range = [-2,2]

Period = &t
Amplitude = 1
Range = [-1,1]

> 0

c y Period = nt
Amplitude = 3
3 Range = [-3,3]
> 0
- 0 = 3n
4_3 4 4
d y Period = 2?“
Amplitude = V3
\3 /‘\ Range = [-V3, V3]
> 0
0l = 5m n
34 2 6 6
e Period = 2?75
3 Amplitude = 2
5 Range = [-1,3]

A
|

ISBN 978-1-009-11049-5
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Answers 845

f y Period = &t
Amplitude = 3
% /\ Range = [-4,2]
T — X
140/ = T
) 2
-3
—4
g b Period = &t
4A Amplitude = V2
N Range = [-V2 +2,2 + V2]
2_
1 o
T T —> 0
U Tn
6 6
h y Period = &t
A Amplitude = 4
7: Range = [-1,7]
3
T > X
10_ VA T
2
iV Period = &t
sA Amplitude = 3
4 Range = [-1, 5]
3 -
24
1{ 3n
2 2
_O 9
—1- T
1

1 7
6 ay= ECOS(g(X—Z>)
T
el )
y=2cos{x~ o

1 7
Cy= —gCOS(X— g)

7 a m Dilation of factor 3 from the x-axis

Dilation of factor % from the y-axis
Reflection in the x-axis

Dilation of factor 3 from the x-axis
Dilation of factor 1 from the y-axis
Reflection innthe Xx-axis
Translation 3 units to the right
Dilation of factor 3 from the x-axis
Dilation of factor % from the y-axis

Translation g units to the right and
2 units up

Dilation of factor 2 from the x-axis
m Dilation of factor % from the y-axis

[-B
|
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846 Answers

m Reflection innthe X-axis
» Translation 3 units to the right and
5 units up

T > X
_10{ 2n\g_/4n op

21 4
Tntercept :(—,0), (—,0)
ntercepts: { 3

0,2-43)

(0> _2_@)

T 11m
Int ts: (—,0), (—,0),
ntercepts 2

13n 231
(?0)’ (H’O)

(05\/§ —_ 1)

0 2n
0,-2-1)
7T Tn
Int ts: | — —_
ntercepts (4,0),( 1 ,0)
d vy
+ : > X
0 T Wi
-4
Intercepts: (0,0), (27, 0)
e y
A
1+ 21
(0,2) (2n ,2)
3n
2
T T : x
0 s 1'5\_/ 2n
1-\29 2

Intercepts: (7, 0), (3775, O)
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Y
(-, 1+2) (m, 1442)
-Im 3n ‘
r :"'0:"";"=X
I (RN
Y
3
(r, 1)
I(_ITC,II)I T |10 T T /I;x
- _1~< n i ™
6 6
y
ixn = fn stoon Lm
1‘2 1‘2 1‘2 12
| | | |
(. 2\ AWAR"
X
y

1V

9n -5t m 3m 7 1

12 12 12 12 12 1

y
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b y

A 'y =2c0s260+3sin20
217N

21 \

N2\ -1/ "\\\1 v2
AN ' A

v\ /1 AR
\ / A
"< 7 F=2 S~ /I
4/ L N/
-4
c y

0 3 6
—4 4
21
b n==
n 7 y
A=2 2

ISBN 978-1-009-11049-5
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Answers 847

c 21
n=—
5 A
A=3 37
15
4 > [
4
34
2A=3,n=-—
JT
3A=—4 n=2
"%
4 A=05, a_%“
5A=3,n=3 b=5
6 A=4, n_g, -

(Note: ¢ can take inﬁr%itely many values)
7A=2n="2,¢e="2

(Note: € can take infinitely many values)
8A=4, n=%°, d=2, e:%C

(Note: € can take infinitely many values)
9A4=2n=2d=2¢e="2

(Note: ¢ can take infinitely many values)

w3

X
0] m
4
y
A 1 1 1 1 1 |
1 1 1 1 1 |
1 1 1 1 1 |
! 1 1 1 1 1
! 1 1 1 1 1
1 1 1 1 1 |
! 1 1 1 1 1
. 1 1 1 1 1 1 X
0 o} /nn P2rn pn/n [nfin PrfSn Un/op
6: 32: 3:6 :3: 3:6
1 1 1 1 1 |
1 1 1 1 1 |
! 1 1 1 1 1
I 1 1 1 1 ]
b
¢y
i\ i i i
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
t + + + X
O\ £ m\ 3 =\t 3m 7 2n
$2\4 \g e
1 1 1 1
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848 Answers

w
-]
<

ey

A 1 /I 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1
T T T = X

0f k =« nox 3m 2n

4 } 2 T 1

1 1 1 1

1 1 1 1

1 1 1 1
w S5t 9 13 St m 3m Tn
4a—-, —,—,— =TS o o
8 878" 8 8 8 8 8
v _mowSmo . Snomomon
37 6’376 6’ 363

llm 57 n 7n

TR0
Uz 23 3% 47
2424 24 24

Tt 197
12° 12
7a y
I I 1
T
O, D¢t : />:(2n, 1)
t t t > X
Ol i/ B 1
I I 1
1 1 1
1 1 1
1 1 1
by
A . '
1 1
1 1
1 1
1 1
1 1
1 1
: — > X
0 1T |21C
1 1
1 1
1 1
1 1
1 1
1 1

BN 978-1-009-11049-5

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

B

==c--gf----=-
e
a

(e}

T e b

10ac

yy:coszx—sin2x

b -5m —1)(—75 1)(375 —1)(7n 1)
8V 8’\/5’8’\/5’8’\/5
n TIn
1la —, —
%%
b wm S5t 9 13w 17x 21w 257 29n

16167 16° 167 16° 16 16 16
n 7n 137 197

‘T 12
St llm 17n 23mn
120127 127 12

o w 7n llm 5m 1971 237w
47127 127 47 127 12

f 0.4636, 3.6052

g 1.1071, 4.2487
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3 7n llm 15¢
887 87 8
. 7m 13w 19m 257 3lm

187187 187 187 187 18

Answers 849

6n—1
9 x= or x L, nEZ

{—2 -7 -1 -1155 11}

_3n+2

. m 4n 7n 10m 13w 167

' 99 999

ii Period = 12

19 « )9 sJamsuy

12ac 1a i Amplitude = 11
T y=cos x+1\3 sinx P > i
il i d)=35-15 Cos(gt) iv .5m
1_[\ y =COSX b [0,3)U(9,15) U (21,24]
\ 2a y
> X 10
0 E Y O ‘27[ (05 8)
2 2 6
2
_1- 0 T T T T T : t
1 y=\/§ sin b 2:00 |2 8(?0 2010‘(‘) 0
N N : c 8:00,20: :
b(_’_)’(_’__) 3aA=3,n=—-,b=5,e= —
6 2 6 2 > 6’ > D)
T 197 31n 43n b 2:21 am., 9:39 am., 2:21 p.m., 9:39 p.m.
13a —, —° =% T
247 24 7 24 24 c y
Sn 1lm 17n 23mn A
12712 127 12 8 - y=h(t)
1lm 237 35n 47n 59n 7ln
367367 367 36° 36° 36 5+ - -
14A=5 n=3 y=3
154=6n="2 2+
2
T T T T ;t
[Excroise 6K Toe oo
. - 4as
l1ail2r iidn iii -4n b1
pi % Bn oy ldn 10m L —ldw —10z c1=052%s 26185 47125

303 "33 M3 T3

x dr=0s,1.047s,2.094s
2 a2nm+ g ne Z e Particle oscillates about the point x = 3 from

2nt m 2nm 2m x=1tox=35

b—+—-—0or—+—,neZz
3 9% 3 T 5a 19.5°C bD=—1+2cos(f—;)
7
cnn+§,n€Z cp
3an S © llx cn Sn
6" 6 2° 12 376 1 ye
y ZUn ZTm oz Sn 0% 12 1f 24t
6 6°6 6 ‘;
-t T Sm -
3°33 =3
Gaxzrm—Eorx:mt—E,neZ d{r:4<r<20}
—_ ? 88 et
B metres .
bx—;—ﬁ,nez 31.5 (120’3099)
cx=2nn+sznorx=2nn—g,nez 16.5
7x=worx=nn,nez; 0, 5.89)
{ﬂ 2-T0 3n x 7_75} 135 315 49.5 67.5 85.5103.5 120 t(@ﬁutes)
4777 477 4777 4 b 5.89m c 27.51s d 6 times
8 5o %,neZ; {_”’_sz’%n’o} e 20 times f42lm g 139m
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850 Answers

3 Chapter 6 review foy,
0 X
> Technology-free questions h(x) = 2005(1 )
2 1a T S5m -2 2m 4m
o 6’ 6 37373 X
-t m® llx -3n —-m Sn Txn
66 6 44744 —.
(] -t -5n Tn llm -t 3n Tn 3 a 30, 150 b 45,135, 225, 315
3 67 6 6 6 44 4 c 240, 300 d 90, 120, 270, 300
SIn —5m 3n sm lln 1o e 120,240
; 8 87878787 8 4 a y
(/] ~In -llx = St 13x 17% 257 29x ‘
& 187 18 187187 18 18 18 18 y=23in(x+§)+2
2a \/7/;
| f(x) =sin 3x ©. 3% y=2
X
0 T 2n
3 3
~14
by
A
| fix)=2sin2x -1
/N
_lo_é N m
12 12
-3
C y c y
A
3 f(x)=2sin2x + 1
i /
> X
0 7m\ /U=
-1 21
d
y d y
A
5 ﬂx)zZsin(x—%) 3 y=—3 sinx
/\ o /N
0[m sz\ Jom M "
4 4 4 -3
2 e
A
€y
X 41 y=3
f(x)=251n(§) -2__- A N s
> X T T > X
0 3 6 Ot 7 13n
) 6 6 6
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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1 y =COSsX
/\/’ )
0 T 14 o 21
-1 2 .
y =sin2x
a 4 solutions b 4 solutions ¢ 2 solutions
6 a y

N/
0 W 360
34

X

27 -t 3m
7 e 2
f7373 b3
. -5t - 3n Tn d 21 -t ® S5m;
8 8788 376736
2n m
8 ——, =
373
1 S5m
9a — b ——
V3 6
2
10ann—g,n€Z b%,nez

T
c—Z+nn,neZ

Multiple-choice questions

1C 2A 3E 4D 5A 6C¢C
7C 8B 9C 10E 11C 12B

ISBN 978-1-009-11049-5
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Extended-response questions
l1a Jy

y= cos(%tt)+ 4

w B W

—» [

0 3 6 9 121518 21 24

b 9:00, 15:00 ¢ 8:00, 16:00
2 a Maximum = 210 cm; Minimum = 150 cm;
Mean = 180 cm
7T -7
b A = = — = — = 1
30, n 6 € > b 80

cil65cm i 180—15V3 ~ 154 cm
d ~4:24, ~7:36
3aa=-3,n=2n
b
3 y= 3 cos(2n?)

ﬂ/o.s\l

cir= 3 second iit= 13 second
d t = 0.196 seconds
27
4 = = = — .
a a =20000, b =100 000, n 365,8 5.77
b
120000
80000

> [

0] 1213035 486
c i1r=2427, t=364.3
iir=60.2, r=181.38
d ~ 117 219 m?/day
5 ai 1.83x 107 hours ii 11.79 hours
b 25 April (f = 3.856), 14 August (t = 7.477)
6a p
13

10
7

36 12 18 24 !
b {t:D() >85}=1[0,71U[11,19] U [23,24]
c 12.898 m
7ap=5 b D
q=2 7
r =30 5
3

o 6 12 !
¢ A ship can enter 2 hours after low tide
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'l-'e 8ai25V3 ii30 iy
b 2.27,0.53 db=8 J
T e 0=09270r1.837 fa=4V3
9c¢c 4 24
< § (3,5.196) -
~ k
Mpmmmmm——== —T > X
® ol > x 0] 2 4
L d 2055 i 0.858 b I Domain =R Range = &
iii 0.0738 iv 0.0041
u . 4 ii y
3 e nrian( )
7] n 2
[ — f i nsin(T—E)cos(E) "
< " " 0
. -2/102

¢ i Domain = R; Range = R

ii y
2
Chapter 7
T T » X
' 20N2
2
1a 4 Domain = R*
/ Range = (—1, o) d i Komain =R\ {O}E)Rangg =R\ {0}
L‘Q Neither symptotes: x =0,y =
X
0 16
L ——
b < Domain = R \ {0}
1 Range = R\ {-1}
¥ Neither
024 ) ‘
———— = e i Domain = R\ {0}; Range = R \ {0};

AsymptoteS' x=0,y=0

2a4 b4 c¢c8 d-8 e-32 f8l
3a Y Domain = R
Range = R
1, 1) 0dd
X
(-1,-1), /0
i Domaln = R; Range =
b Domain = R* U {0}
Range = R* U {0} 2
Neither
2/102 *
1.1 A
] > X
4 a i Domain = R*; Range = R*; 5a01 b ©.1)
Asymptotes: x = 0,y = 0 6 a Odd b Even ¢ Odd
d Odd e Even f Odd

BN 978-1-009-11049-5 © Michael Evans et al 2023
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Exercise 7B

1 a h(x)=fogx), f(x) =e, gx)=x
b h(x) = fog(x), f(x)=sinx, g(x)=2x
¢ h(x) = fog), f(x)=x", gx)=x" - 2x
d h(x) = fog(x), f(x)=cosx, g(x)=
e h(x) = fogx), f(x) =, gx)= COSX
f h(x) = fog(x), f(x) =x*, g)=x"-1
g h(x) = fogl), fx) = x g(X) = cos(2x)
h h(x) = fogx), f(x)=

g(x) = x* = 2x

2a f':0.0) >R )= %loge(j‘:)
bg:R\{0}]->R,¢g'x)=—
cfogiR\{O}—)R,fog(x)=4g§/_§
dgof:Ro R, gof(x)=

2
° _1'R+—>R(fo )—1(x)_(L)3

e (fog: g = loge(’—‘)
2
Fgo B > R (go /(0 = 3 log, )

3af: 0}—>Rf‘(x)—x;
Both f and 7! are strictly increasing
b f:RTU0} =R, f(x) = —xg
Both f and 7! are strictly decreasing
c R >R, f(x= x§
Both f and f~! are strictly increasing
4 a i fog(x)=3sin(2x%), go f(x) = 9sin?(2x)
ii ran(f o g) = [-3,3], dom(f o g) =R
ran(g o f) = [0,9], dom(g o /) =R
i fog(x)=-2cos(2x?),
g o f(x) = 4cos?(2x)
i ran(f o g) = [-2,2], dom(f o g) =R
ran(g o f) = [0,4], dom(g o f) = R
c ifog)=e", gof(x)=e>
ii ran(f o g) = (1,00),dom(fog) =R
ran(g o f) = (0,00), dom(g o f) =R
d ifogx)=e* —1,g0f(x)= (> -1y
ii ran(f o g) = [0, 0, dom(f 0 g) = R
ran(g o f) = [0, %), dom(g o f) =R
e i fogkx= —2¢% - 1, go f(x) = (2e* +1)°
i ran(f o g) = (00, -3], dom(f o g) =
ran(g o f) = (1,00), dom(g o f) =R
f ifog-= loge(2x2),
gof(x)= (loge(Zx))2
ii ran(f o g) = R, dom(f o &) = R \ {0},
ran(g o f) = [0, ), dom(g o f) = R*
g i fog=log,(x*-1),
go f(x) = (log,(x— 1))’
ii ran(fog) =R,dom(fog)=R\[-1,1],
ran(g o f) = [0, o), dom(g o f) = (1, c0)
h i fog(x)=—-log,(x*), g0 f(x) = (log, x)?
ii ran(f o g) = R, dom(f o g) = R\ {0},
ran(g o f) = [0, e0), dom(g o f) =R"

-3
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5agof:R—>R, gof(x) =sin(2x—g)
b Dilation of factor % from the y-axis, then
translation ¢ units to the right

6agof: (i) >R, gof(x)=log(Bx—1)
b Dilation of factor % from the y-axis, then

translation % units to the right
7agx)=3,gx)=4 b g(x)=3x,gx) =4x

8 g(x) =log,(2x—-1)
9a22”™ b %loge(g) c e

108 ()= log,x £100=(x- 13
b fogx)=e ™D ran(f o g) = RY,
g0 f() = e + 1 ran(g o f) = (1,00)
Vi-1
2

1
aflw=--1 bx=
12 a f'(x)=e¢* - 1,domf ' =R

gl ) =Vx+1-1,domg™" = (-1, )
b log,(x* +2x + 1)

13 fo g =log (1) )+ fo g =
14 x
15 a f(g(x) = (& - 10)(x* - 8),
g(f(x) = x* — 20x3 + 14822 — 480x + 572
bx=1
16 x:i\/éorxz +\2

1 1

18 a = & b= -5

20H6=0, a=06, g(x)=e6"

21a f':[1,00) >R, f(x) = log,(x+ V22— 1)
bg!:R—>R, g (x)=1log,(x+ VxZ+1)
c Yes d Yes

22ax>y = f(0)>fy) = gf(x)>g(f(»)
b x>y = f»<f) = g(f(x)>g(fy)

¢ go fis strictly decreasing

1a ie*™—2x i —2xe?*
b ie!+l i ¢!

y=-2x
y

-2-1N '2 3
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3 3 3a0andb
2 b (2. 2)
5 24
[ 28 c i(0,0)and (b—1,1-0)
N iib=1 i beR\ {1}
4ag=5—-candb=-1,wherey=ax>+bx+c
T 5a-1+2V2 b +2V2 ca=-8,b=16
(o) 2 7 6 a (—c0,24]
N~ l’(—1+\/1+8a —1+\/1+8a)
2 ’ 2
2 4: iSifll(%)—zx il —zxsin(%) ca=1 da=3 ea=C2;C
1 — nm -
° ut X = X a4
; 5a lcos(—)+e iie COS(T) 7 a (0,0) and (a,0) b (0,0) ¢ 16
M) b i2 il da=3o0ra=-5
— — f(- 1 b
- Gf(x)zf(x)+f( X)+f(X) Sf(=x) 8 a —loge(f) bel_a
2 2 b a
< c a+1 d log,(c) = b
c a
1a f(x—y) =20—y) = 2x =2y = f(1) — () dax=a bla+1.0)
b fx—=y)=x-y=-3#fx)—-f(©) c(a+ec,l) dCzlog(Ta)
2 fx=y)=f(x)-f» 10ay=-b
3 fx+y = f(x§+ f3(y) —33; a=-3 b (loge(b)1+ 1,0) 1
X+ . .
4+ 0 =2+ 2 = D = (e f) cib=- i0<bh<
5 g(x)=0orgx) =1 11a=3d+4 b=2—dandc=_3d_28
6800 ==l where y = ax® + bx> + cx +d 0
_ 3
7SQ43) =5 =152 /DG 12 a c=28-8V6orc =28 +8v6
8 f(5+5)=sinn=0%2=f(5)+1(3) b ¢ € (—00,8) U (8,28 — 8v6) U (28 + 86, )
L1 2ar 13 ,.%d-9 , _41-10d 2542
9 f+f0)= 5+ =2 = “T730 07T T30 MCT T30
2 1) )x Y xy where y = ax® + bx> + cx +d
Oy 3y v -2
10ar(1+2)=32=9, () +hQ2)=1+4=5 hax=——ady="——
11 g(x +y) = 23 = 237 x 2% = ¢(x) X g(y) b 4k 42 ck -3
y: = —
12 f(xy) = (xy)" = x"y" = f(0)f() 3—x, . 2
f(f)z(f)nzx_nzjﬂ 15ax=a;x andy:y;
y y DA A6))] amx
13 Let x = 2 and y = 3. Then f(xy) = f(6) = 6a by=2x24 -2 ¢ca=0
and f(x)f(y) = 2a - 3a = 6a°. But 6a = 64>
impliesa =0 ora = 1. Chapter 7 review
Technology-free questions
1 in = R*
1ai bm>4o0orm<0 “ Y Eomam (IR )
m ange = (1,00
x+4
c f'R-R, fx)= Neither
4 4
d (—,—), where m € R\ {0, 1}
m—1 m-1
ey=——x-4
m
2a§ be<2
¢ fRoR W= 5
c c 1
4(5:5) ey=grte
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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b ¥ Domain = R \ {0}
Range = R\ {-2}
4. Neither
2_
T T X
____2.._,2__.0__2.___
2a9 b9 c 27
do9 e -243 f 625

3a i fog(x)=3cos(2x?),
go f(x) =9cos’(2x)
it dom(f og) =R, ran(fog) =[-3,3],
dom(g o f) =R, ran(g e f) =[0,9]
b i fog) = log,(3:x2),
g0 f(x) = (log,(3x))
i dom(f o g) =R\ {0}, ran(f 0 g) = R,
dom(g o f) =R", ran(g o f) = [0, )
¢ i fog(x) =log,(2-x),
go f(x) = (log,(2 — x))
i dom(f o g) = (=V2,V2),
ran(f o g) = (-0, log, 2),
dom(g o f) = (=0,2), ran(g o f) = [0, o)
d i fog) = —log,(2),
g o f(x) = (log,(2x))
it dom(fog)=R\{0}, ran(fog) =R,
dom(g o f) = (0, 00), ran(g o f) = [0, =)
4 a h(x) = fogx), gx)=x* f(x)=cosx
(Note: answer not unique)
b h(x) = fog(x), gx) =x* —x, f(x)=x"
(Note: answer not unique)
¢ h(x) = fog(x), gx)=sinx, f(x)=log,x
(Note: answer not unique)
d h(x) = fog(x), glx)=sin2x),
flx) = —2x2 (Note: answer not unique)
e h(x) = fogx), gx)=x*-3x,
f(x) = x* —2x> (Note: answer not unique)

5a i(f+g)( =200s(%)+e”‘

i (fo)(x) = 2¢~ cos(%x)

b i (f+90)=3 i (fg)0)=2
6 a z

b (~c0,3]
c ¥

2

33)

0 \215
3
df = %ﬁran =[5, 00),
dom = (—o0, 3]

ISBN 978-1-009-11049-5
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e y
A )
2+1\3 3,3)

> X

0 \2+\f3
3
7ax=a b (a+1,0)

c(e+a,c) d f'x)=ec +a

e (a,) fc=@,a=0
1 3
BG—Z,b—E

—1\3 3

—_

o f = (- M3+ 2)

3 1
aw=(35)
10 f(g(x)) =acosx,
Domain = —g, g], Range = [0, a]

Multiple-choice questions

1B 2E 3E 4D SE
6 E 7B 8 C 9D 10 C
11 B 12D

Extended-response questions
1a0,1), (-0,0)
1
b0 =-logx g0 = +1

eX

e —1 1-¢*

1
c fgof(x)= =
i y

d o) = log ()

x+1
ii y

0

x=-1
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2ai i [V2, )
(5.\2)
> X
0f
il /7 [V2,00) SR, ') =22 +3
b ip=3 iih'(x)=x2+3
i y
A //,’y:x
//
(1’4 K
'
//
RV
70 =
e
3a(0,1]
b (0,1]

crang Cdomf, fog(x) = sin(l)

d Not defined as ran f ¢ dom g !

eg'(xn)= l domg™' = (0,11,
rang! =)E1,oo)

franf=domg™', g7l o f(x) = —,

dom(g™" o f) = (0,m), ran(g™" o f) = [1, o)

4aa=2 bc=2-klog,2)
ck:% d k=10
log,(5?)

5ab=-3-V13
b f(g(x)) = VX2 +6x+5
Domain = (—c0, -3 — V13] Range = [3, o)
ch(x)y=-3-Vx2+4
Domain = [3, ) Range = (—o0, -3 — VI3]

Chapter 8

Technology-free questions
1 a Domain = R\ {0}; Range = R \ {2}
b Domain = [%, oo); Range = (-0, 3]
¢ Domain = R\ {2}; Range = (3, c0)
d Domain = R \ {2}; Range = R\ {4}
e Domain = [2, o); Range = [-5, o0)
f Domain= (—o0, —4] U [2, c0); Range= [0, c0)
2 fli[4,0) >R ) =(x—-4)72+2

© Michael Evans et al 2023
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T T > X
0 4 6
3 /RN SR f = 302
4a fl(x)= —loge( )domfl—(loo)

b

ey=2x
51 6)§=\3/112a
7 x=-9 ‘-

| e+1 3
° 3 10 x=loge(z)
11aa=-landb =2log,2

b y

A

P EEE—" i ¥

0

1
1
1
1
1
1
1

-2
1
1
1
1

1
12 x=0orx=1

7 5
13 x=—§orx=gorx=§

14 a Range =1[2,8]; Per1od 6

bx=— 12 orx—T
15 ameR\{-1,2}
16 g=-2andb =1
17am=22V2 b m>2V2orm< -2V2

c-2V2<m<2V2

18 a=-30ora=-lora=2

bm=2 c¢cm=-1

Cambridge University Press
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19aia=-3 iia=50ra=1 iiia=-3

b Sy—3x+4=0, tan’l(g)

20 a Odd
b ! =3f
VA ©)) \/2
ci2 ii-1

1 1
flix=0orx=22o0orx=-2"2

21 a4 b V5 c2-2a d+2a-5
ex=-8 fx=— gx<l1

2
22a ifogx)=4x>+8x-3
ii go f(x)=16x>—16x+3
1
i go f7'(x) = E(}c2 + 14x + 33)
b Dilation of factor J—‘ from the y-axis, then
translation 2 units to the right

¢ Translation 1 unit to the left and 1 unit down

27
23 x =
Y

24 x=2nnig,n€Z

8 5
25 4= 2 andk = loge(z)

26 a Z_n b 8
5
¢ i m Dilation of factor 8 from the x-axis
m Dilation of factor é from the y-axis
ii m Dilation of factor 8 from the x-axis
m Translation g units to the right

m Reflection in the y-axis
m Dilation of factor é from the y-axis
27aa=-6,b=13
b P(x) = (x — 1)*(x — 2)?
28 h(x) = f(5x-T)+3
29 a=-18, b=30
30n=3
31 x=log,60rx=0
32 m A translation of 5 units in the positive
direction of the x-axis
m A reflection in the x-axis

1
33a—2£x£§orx23 bx<0

34 a f(g(v) = Ex°

Multiple-choice questions

1D 2A 3B 4E S5E 6C
7A 8B 9C 10A 11C 12C
13B 14 A 15E 16D 17E 18 C
19D 20D 21B 22C 23 A 248B
25E 26E 27 A 28D 29D 30 A
31E 32D 33E 34 A 35E 36C
37D 38C 39E 40B 41 B 42C
43D 44 B 45B 46 E 47 A 48 C
49D 50B 51C 52C 53 A 548B
55 A 56 B 57D 58D 59 A 60 A

b k=38

© Michael Evans et al 2023
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61D 62B 63D 64B 65E 66 C
67 C 68B 69 C

Extended-response questions
1aa=-009,b=9 b DE=279m
¢ Length = 2v30 ~ 10.95 m
2aa=-3 bx=-1, xz—%, x=2
7 3
cii b= 7 c==
3aa=5
bb=-6
4 a

bix=0 dix=-4 idiix=0

ct—7
6

2
d Period = ?:rc = 2 seconds
a-1 (a—1)7
2 © 73
di2 i3 iii1+2V5 iv7 v1+2v10
a+b bz—az)
27 4

\H xz—ax

0
bx x2

5ah=@-Dx-x*> b

6a (0,0),(

2
d (a+Db)

c (a+b)x—-2x° 3

7ail0 ii25 iio0
b 1 second
c vy

0 0.5 11
d ¢ = 0.35 seconds

8 a k=0.0292
c 6.4494 x 108

9 a A =280, k=0.3466

b 150 x 10°
d 23.738 years
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b 17.5°C
¢ 6 hours 18 minutes and 14 seconds after
2:00 p.m., i.e. 8:18:14

d 70)
95°C
15°C
0] t(hoﬁrs)
10 a 62.5 metres b x(m)
40

0] 450 900 @
C 24.3° or 65.7°

11 a Area = 0.02(0.92)10 b 0.0197 mm?
¢ Load = 0.02(0.92)!°2%  d x<2.59m
12 ai 12units i1 OQ=h-k, OR=h+k

b 1
°C)

16.5

12

7.5

0 1234567809101112¢
(months)
ch=12, k=45
13 a Carriage A: (0.83)"1
Carriage B: 0.66(0.89)"1
b 6 stations
14ai(3+i o) (3—L 0) w1
Va' P\ a Va
b i

<

.. 3vV3 .
fia=— |||a>T iva=3

© Michael Evans et al 2023
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ci(_43+) "432(1
bogaTa 279 3
. 4114 . 4
|||A=ﬁ iva=3 v 3V375
15 a D =0.052-0.25t+ 1.8
b $3 000 000
-7 23
16 a = — = — =17.
a=qg b= e

Rainfall at noon was — mm per hour

23
Rainfall greatest at — hours after 4 a.m.
(approx 7:17 a.m.)

17 aa=45 b=10 b 104 dB
¢ Power setting 4

18 a in=579 il 1158

i‘”_—IOOl (179)
=73 %1600
b ia=2518, b=0049, ¢ = 5097.661

1] n

n=5097.661

147 7
19 b Min area = - when x = 3 y=

2

3
cMinarea:%whenx:%, y=

20 a f(g(x)) = 64x* +32(3a—2)x+6a> —48a+16
2
) - 30a?

IR I

3a-2

b f(g(x)) =64 (x +
¢ [-30a?, )
-1 _1,

d f(g(0) =

Range =[-30a?, o)
ea=3

21as=[-1,1]

ba=-1, (gof)'(x)=-1+Vx+1

Range = Domain= [-1, c0)

12a + 1
8

1
X+ 6a*+6a+ T

Algorithms and pseudocode

See online solutions
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Chapter 9 16 a (-1,00)\ {2} b (-0,—1) ¢ {12} >
5 183 =
17 a (2,-12) b (3,-11) c (Z,—W) (7/]
1 -1 21 a (—co,—1] b [2,00) c (—00,0] i
d [2,) ®
2 -1 =
saheo b [Exercise 9C| @
4ax+l b23+1 c40 do
es f1 g2x+1 h3x 1a S) ©
i3 +x jox >
5a2+3h+h b2 l
6 2x+h, 2x
7h+6,6 . (o)
8al0x b3 co d 6x+ 4 0] O
e 15x2 f 10x—-6 202 +h)
9 See solutions for comparison. (14 h)? 4
1 -1
a0y b Gvar
1a 5x* b 28x* ¢6 d10x—4 3 4y’
e 120> + 12x +2 f 20x° + 942 4 2 613 — 5y b 12x_ 2
g —4x+4 h 182 —4dx+4 x*
15 8 Y s 2
2a-4 b -8 c 2 d-4 c—-= d-18x*-6x e-=—
xt X3 x2
3a-4 b -36 4 18 -2z .
4 a 3P b 32 -2t ¢ X +9x° saz Z © 3z
5a-2 bo 1522 — 6x+2 g - r2-4 612
6x* -8 z2 bl
d edx—5 f12x—12 6
f —6x— —2
g 50x* h27x*>+3 X ,
6adx— 152 b -4z-6 ¢ 187-8 6alll b c-1 ds
9 _ 152 A 22
d-2-15x" e—4-6  f-3r-8 7 f/(x) = 10x > 0 forall x € R\ {0}
7a(-3,33) b (2,32), (-2,-32) 1
c (2,6) d (0,0), (2,-4) 8+ 9a=-1,b=4
8a,7) b(5 59) 10 1 11a=-9 b=1
’ 48 2 \ )
9ax=1 bx=0 c)czl-'-z\/§ 12k=00rk=§
ax-28 0, 100
10 a 78.69° b 0° c 45° d 135° 1a dy A
e 6343 £ 116.57° dx
11a8x—4 b2x+2 c¢6x>—12x+18 0. 2)
dx®-2x+1
12 a (3, 16), gradient = 8 0 > X
b (0,—-1), gradient = -1
c (-1,6), gradient = -8 b
d (4,594), gradient = 393 dy A
e (1,-28), gradient = —92 dx
f (21.0), gradient = 0 o
13ax=1 bx=1 cx>1 dx<l1 0
= 2 = = —
e x=23 fx=4orx 2 (0.-3)
14 a (—00,—-)U(l,00) b (-1,1) ¢ {I,-1}
15 a (1,05 U(2,00) b (=00, -1)U(0.5,2)
¢ {-1,05,2)
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c
dy
de /
> X
0 2
d
d_y‘
dx
_N
e dy A
dx
> X
0

=

BN 978-1-009-11049-5

© Michael Evans et al 2023

otocopying is restricted under law and this material must not be transferred to another party.

b dy
2 dx
(_3’3) 2
3
0 > X
5 S
-3 33)
¢ dy
dx
0 X
d dy A
7 (1,2)
T —» X
-1 /10 1 2
(-3,-0.25)/ (1, 22.5)
(2,-2.5)
e dy A
dx
> X
—17 0 15
f 1 S
dx !
|
|
0 1
+ > X
~J1 12
!
g dy A
dx
X
-2/ 0171
h dy A
dx
> X
40%\
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3aD bF ¢B dC eA fE
4ab y

A =
y=ro

ci0 0 iii0 iv96
dil ii0423
5 y

Y=/ ey

Gradient is 0 at (1, %);
Gradient is positive for R \ {1}

6 y ,
AV=¢"(x)

\/ =g
d
/ 0

Gradient is always positive;
Minimum gradient where x = 0

Y
=

7a ¥

b ix=-149450rx=0.7976
il x =0.6300

1a8x(x*+1)7° b 20x(2x>-3)*

ISBN 978-1-009-11049-5

Answers 861

c 24(6x+ 1) d an(ax +b)"!

e 2anx(ax* + by!

6x
ooy

g —3(x2 - %)_4(2“ %) h (1-x)

2a6(x+1)

b 4x°Gx + D(x+ 1)7

2y} 2 ~
c 4(6x3 + -) (18x2 - —2) d —4(x+ 1)
X X
1 1
3 -10 4 ~5 and 3 5 2xV3x2 + 1
_ -/ (x)
6 a n[f(0)]"'f(x) b
JEIF P
3
7x=> 848
)
1
1x2
_4 5 3
5 2
2al” b >x?
c 5 % 3 % d 3 _% 20 %
¥ T YT
6 _13 5 1
e ——-x 7 f —lx74 +2x 2
7 4
1 2 5
3a E b E C 5 d 5
4a A
V2x+1 2V4 - 3x
X -1
c d ——
X2+2 V(@4 —3x)?
3 1 5x+6
Mok e
AR i
X 2x-5
7 a bh ——
X +2 32 = 5x)?
c 2x+2
5962 + 20
1 a 5~ b 2173
c 12 +e°=2x de"—e*
e e (e - 1) f 262 — 27
2 a —6x2e2" b 2xe” +3
cQx-4e" ™ +3  d (2x-2)e" -]
11 13
e —Eex f Ex 2¢
9 11
3a E b 582 +4
4as b 5¢*+2
5 a 2f(x)eX/ b 267 ()
6 a 8¢ (e — 1)} .
a 8e“(e™* —
( ) NG
¢ 2 2 1
CcC — d —€x3 x 3
2Ver =1 3
e (2x _ 3)e(x—1)(x—2) f ee‘+x
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862 Answers

2 2
1a- b - c2x+ —
X
d3x—1 3+x P 1
x2 X x+1
1 3 . 6
g 1
x+2 3x—-1 6x—1
3 2 2x + 1
2a§ b (log, x) c 2x+
X X ¥ +x—-1
3x% +2x 4 4
e f
X3+ x2 2x+3 2x -3
2x
b1
x2+1

1
4 a(el), m=-
e
_ 2e
I
c(-el), m=—— d1,1), m=2
e
e (1,0), m=0 f (%,logEZ), m=1
1+ 2x 3

b (e,log,(¢* + 1)), m

1

- —_— - 2
s 2 I+ x+x2 5 8
1 a 5cos(5x) b —5sin(5x)

¢ 5sec?(5x)
e 3sec’(3x+ 1)

d 2sinxcosx
f —2xsin(x* + 1)

2sinf - 3 Joos(x - )
g 2sin|x 4cosx 2
h —200s(x— J-gt)sin(x— %C)

i6 sin2(2x + g) cos(2x + g)
j -6 sin2(2x + J;z[)cos(bc + g)

1
2a—,V2 bl1,0 c2,0
V2
do, 0 el, 0 fl1,4
3 a —5sin(x) — 6 cos(3x)
b —sinx + cosx
d 2tan xsec® x

€ cos x + sec? x

4a—%sinx° b %cosxO
c % sec?(3x)°
-1
5 a tanx -
sin x cos x

6 a 2cos(x)e2sin¥

1 1
1a20x* +36x2+4x b 9x2 + %x‘i
c3Q2x—-1@Bx—=1) d 8x2x>+ 1)(6x> + 1)
1 2 _
e 5Gx+ )IGx+a) f o _Sxt1

V2x -4
g B2 +4x+3)Bx* +2x+ 1)7?

b —2sin(2x) e

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

h 2x3(5x% = 2)(2x% - l)_%
2x%(x + 1)
330 + 2x)?
45X -4 (5x% +2)
J 3
3(x° - 16) 2:3(9x2 - 8)
x4 S5(x(x2 = 1)*>

2ae(XP+2x+1)

b ¢*(2x% +3x% + 6x +5)

c 2¢" (x + 1)(2x + 3)

- 3
i 2xVa2 +2x+

L3

—8x-7

2eVx + 1

3al+log,x b 2x + 4xlog, x

X

c e‘log, x + e; d 1 +log,(—x)

4 a m b 20243
e X
3 1 Y(x -1
c 2(2¢ + 1) + x)2 g 26D
2 1 X2
e xe1™ f—x?e*

X pr e(f(x) - f'(x)
S5ae(f(+fx) b O

c f(e/™ d2e f'(0)f(x) + [f(0)] e
6 a 3x? cos(x) — x° sin(x)

b 2xcosx — (1 + x?)sinx

c —e “sinx+e*cosx

d 6cosx—6xsinx

e 3cos(3x) cos(4x) — 4 sin(4x) sin(3x)

f 2sin(2x) + 2 tan(2x) sec(2x)

g 12sinx + 12xcos x

h 2xe¥™* + x2 cos xe¥"*

i 2xcos® x — 2x% cos x sin x

j eftanx + e¥sec’ x
7a-¢" b 0

82
4 4 -3 3
X X2 -x2
1
2ordy "Ery e
(x+2%(x=3)(x-1) 2+ 2x-x°
(x2 +1)? (x2 +2)?
—4x X +dx+1
(x2 - 1)? (X2 +x+1)?2
=204 +3x2 + 1)
(2x3 + 2x)?
2 a 81, 378 bo0,0 c 0,0
1 3 1
d - 2oz
7 0 °2 72
3a2x2+x+1 l"x(7x3+3x+4)
Vx2 + 1 2Vx3 + 1
5
© Grap
4a 3¢t — 2™ _( (x + 1)sin(x) + cos(x))
G+ (x+ 17
x—xlog,(x) +1
x(x+ 1)2

Cambridge University Press



5a 1 -log, x 1 +x*—2x"log, x
x2 x(1 + x2)?
9¢3* —2e* —8e2
6 b
a (3 + e3x)2 (ex _ 1)2 ¢ (e2x _ 2)2
1
7a-2 b —-6x c —¢" d——
7
1
1al7 b3 c -4 d 3
e3 f4 g2 h 2V3
i-2 j 12 k 1 | !
! 9 3

2a34 b7
3 a Discontinuity at x = 0, as f(0) =0,
lir(r)l+ f(x) =0, but 1iI;I)‘£ fx =2

b Discontinuity at x = 1 as f(1) = 3,
liIP+ f(x) =3, but lir(r)g f(x)=-1

¢ Discontinuity at x = 0 as f(0) = 1,
lir(r)1+ f(x) =1, but lil'{l_ fx)=0

4 R\ ({1}

c y
y=11x)
> X
9
d y
A
y=11x)
> X
0

ISBN 978-1-009-11049-5
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e y
X
-1 0 1
f y
—) o—
T T T T :x
_ 0‘
o—o o—o
-2x+3 ifx>0
2 "(x) =
vy & {3 ifx<0

N
T\

3 y Defined for R \ {1}
0 2x+2 ifx>1
41 / f,(x)z{-z ifx<1
o > X
;) —4
4 ¥ Defined for R \ {—1}

—2x-2 ifx>-1

f(x):{—z ifx< -1

5aRr\(l), f()= %(x— 13

b R\ {0}, /() = ~(1)°5

N | —

c R\ {0}, f/(x) = gx_%

2 3
dR\{-2) f(0) = S(x+2)3

Chapter 9 review

Technology-free questions

1a8 b -8
X —4x2 -2x+12
2al- h ——
“ N (X2 +3)?
. 3 d -2 lx_%
2V1 + 3x X2
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Photocopying is restricted under law and this material must not be transferred to another party.

6 < 16 SJomsuy

=
@
<.
@
g




864 Answers

— 2 —f(x
g . 3x—-15 p 1+2x 11 a xf'(x) + f(x) b f(z
b 2Vx -3 VI + 2 [f(0)]
g 4x h -2 +1 . f(x) = xf"(x) d 2xf(x) = 2x%f"(x)
1 (2 + 1) (2 + 1) [F [FP
i &5(24_5)(2)-% i —2x* —2x+4 12 a fog(x)=2cos®x—1
S 3 (2 +2) b go f(x) = cos(2x® — 1)
o 1 g/ : 3
'S K 4x(3x% +2)°3 ¢ g0 f(x) = —sin@x - 1)
() 1 d (g0 f)(x) = =(6x)sin(2x’ — 1)
b 3a-6 b1 cS d 5 3 3\3
(o2} 1 2 1
P b 3cos(3x +2) 130<x<?2
) Ly (f) — )2 14 x = !
4 c > sin 2 d 2x—-2)e by 3
1
g e 13 f 2mwcos(2mx) 15 bzz, c=1
x—
7)) g 6sin(3x + 1)cos(3x+ 1) 16 a log, 18 b (3log,(2),-100)
- 1 . 2-2log,2x
h — i— c x>3log,(2) d 3
< ) 2x\/.logex , X log, =
j 2xsin(2mx) + 27 cos(2mx) 2
5 a e sin(2x) + 2¢* cos(2x) Multiple-choice questions
1-31
b 4xlog, x + 2x . og, ¥ 1A 2C 3A 4A 5B
x* 6 C 7D 8D 9 A 10 B
d 2cos(2x) cos(3x) — 3 sin(2x) sin(3x) 11 E 12 C 13 A

——— =2sec?(2
e o (20) sec”(2x)

f —9cos’(3x + 2) sin(3x + 2)
g 2xsin’(3x) + 6x2 cos(3x) sin(3x)

Extended-response questions

Lai—-4 ii-6 ii-18 iv-18 v6 vi—é

6 a 2’ ~ 14.78 b0 ba:%,bzl,c=—%,d=6
15¢* +2 ~ 2 d1
¢ 15¢7+2~303.28 2ai-land3 i x>3andx<-1
7 a ae™ b ae™*t ¢ —beb* 1 5
d abe™ — abeb™ o (a— byetbs b (3.6)and(7,1) ¢ (5,6) and (5, 1)
8 a A dy d (2,6)and (10,1) e (2,18) and (10,3)
dx 3ax=aorx=f
b (x-B)" ' (x — )" '((m + n)x — am — pn)
—F—> X om + Pn
0_3 cx=aorx=forx= e
d > m—+|3n, X # [3
b m+n
pdy iix<a0rx>—am+[3n
dx m+n
-1
4 b —nx” dx=0 ex>0
. (x" +1)?
71
/ Chapter 10
© Ady Exercise 10A
dx 1y=4x-5
1
2y=—-x-1
0 > X Y 3
lt\ 3y=x—2andy=—x1+3
4 = P
y=18x+1, y 18x+1
3 11 29
o 4ot} x= 23 s(3-3he=7
x2 2
10 b G0N (-1,4) =34
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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1 1
iy=2x- iv=e——x——
6aiy=2x-3 iy 2x 2
b iy=-3x-1 Hy=-x-1
ciy=-x-2 iiy=x
1 49
diy=8x+2 iiy:——x—g
e i —§+1 fiy=—-—-x+1
y=5x y=-3x
fi—1x+1 ily=-2x+3
y=5%+3 y=—zx
i -2x+4 ii -—3x+7
8 1y=3%+3 )
1 15
h i = —_ ii = —_-—X - —
iy=4x-16 iiy 4x 2
i iy=-2 iix=2
1
Jiy=4x-4 lly=——x+Z
7 y=56x-160
3 1
8ay=-1 by=§x+§
cy=-2x-1 dy=-4x+5
-2
9ay=2x by=-1 cy=2x_T
-2
dy=2x ey=x fy=—x+n
10ay=2 by=x
cy=4ex -3 dy=§(x+1)
e y=3xe—2e fy=4e?2
1llay=x-1,y=—x+1
by=2x-1 cy=kx-1
12ax=0 l:isz1 cx=4
dx=-5 ex=-5 fx=-5
13772 q44-1 15a=c

3
17 a=0 ==
a ora= >

Exercise 10B

1a2l b3r+18 c 18
dv ds dv dA dv
2a = 2z = =
a " w Ya Cw
3 Wanes by 0.006 units per day

4 a-3x10°(90-1* b 90 days

c 7.29 x 108 m? d 80 days
e VoA
(m?)
7.29 x 108
0 o0 1 (days)

© Michael Evans et al 2023
Photocopying is restricted under law and this material must not be transferred to another party.

Answers 865

f V'(t)T

0

~Y

—2.43 %107

3

5a V()= -——20-1

160
b vy A
(mL/min)
(15, 105.47)
0 2b t(minlﬂes)

cr=15
6 ar~ 100, =250~ 500
b ~ 430 000 m?/day ~ 270 000 m3/day
d (100,250) U (500, 600)
7 a L =0.1373, Py =30
b 9.625 hours
¢ i 4.120 units/hour
8 a -0.3(T - 15)
b i -22.5°C/minute
ifi —4.5°C/minute

ii 1.373 units/hour

ii —13.5°C/minute

d
9 d_y = 3 — 2sin x, gradient always positive
X
10 a 4197 b -04
11 a y b 3.33
» =600
> [
0
12 a -2y b ky
13 a 0.18 kg
b 3.47 hours
c i 6.93 hours ii 10.4 hours
d02m

1a(2,-16),(-2,16) b (1,-2)

¢ (0,0), (1, 1) d (4,48)
c00(5HGE3)  G3)
£3,2) h©0-10),26)

2a 0,1 b(é,—%)

c (0,1), (-, 1), (-%”,-1), (g,—1), 1)

d(-1,-eh e (0,0),(2,4e7?)
f (e, —2¢7h)
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866 Answers

3aa=6 bb=3

4b=-2,c¢c=1,d=3

5a=2 b=—-4, c=-1

6a=§, b=—2%, c=-3, d=7%

7Taa=2andb=9 b (-1,-5)
1-4n

2n+2
9x=+lorx=0

10 (1, Hyor (-1,-1

Exercise 10D

8x=50rx=

1Lax=0
0
+ 10|+
.
inflexion
bx=2,x=-5
-5 2
+ 0| -] 0] +
1IN | S
max. min
1
cx=-1,x=—-
1
-1 3
+] 0| -101]+
1IN S
max. min.
dx=-3,x=4
-3 4
-1 0|+ 0] -
AN P N
min max
ex=-3,x=4
-3 4
+1 0| =101 +
1IN S
max. min
27
fx=0,x=—
X X 5
27
0 K
+1 0| =101+
1IN S
max. min
gx=1x=3

BN 978-1-009-11049-5
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1
+ 10| =10} +
ST N
max. min
hx=1,x=3
3
-1 0] +]0] -
N TS
min. max.

2 a x = -2 (max), x = 2 (min)
b x =0 (min), x =2 (max)
¢ x = § (max), x =3 (min)
d x = 0 (inflection)
e x = —2 (inflection), x = 0 (min)

fx G (max), x G (min)
3a i0,0), (2,0
ii (0,0) inflection, (1, 1) max
y
A
(1, D

(0,0)

3-0)
b 1(0,0), (6,0
ii (0,0) max, (4, —32) min

¥
A

0, 0) (6, 0)

(4,-32)
c i(0,0), (3,0)
ii (0,0) min, (2,4) max
y

A @, 4)

(3,0
X

(e}

(0,0)

d i(-4,0), (-1,0), (0,4)
ii (-3,4) max, (—1,0) min

Cambridge University Press



Answers 867

-

s

®

3

/)]

e i(-1.0), (0.-1), (1.0) =
ii (—1,0) infl, (0, —1) min, (1, 0) infl o

" 1 11 1
i bt (om)u23)v (5 )
V2 22)7 g
i (298, 1) (~Lo)u (Y8 o)
12 2 2 12
b 4 14\ .
N A 8 a (~2,0) max, (g,—ISﬁ)mm
b No stationary points
©.-D) 9 a (0,0) stationary point of inflection, (=1, ~1)
f i(=1,0), (0,1), (1,0) minimum
ii (—1,0) min, (0, 1) max, (1,0) min b (0, —1) stationary point of inflection,
y (—1.5,-2.6875) minimum
¢ No stationary points, gradient is always
positive
10 b x < 2 c

A 9
Z, 1.305)
(1,1 (4
4 a (-2,27) max, (1,0) min
b (1,0) is a turning point

> X
c (—%,0), ©0,7) 0 3\

11 y
A
t (3,351
X
0
5ba=3, b=2, (0,2) min, (-2,6) max
6 a (0,-256), (3,0), (2,0) (8, -1024)
1. . 4 .
b (E’O) inflection, (5,40.6) max, (2,0) min 12 a x = —1 (infl), x = 1 (min), x = 5 (max)

b x =0 (max), x = 2 (min)
¢ x = —4 (min), x = 0 (max)
d x = -3 (min), x = 2 (infl)
13 a (0,0) local max;
(22, —64) and (-2V2, —64) local min
b (0,0) local max;

_ m _ 1yn—-1
(i4, [ m-1 ,— 16"m—1) ) local min
m m"

(0, —256)

ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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868 Answers

(] 14 y 23 a y
= A
| (-1,16) y=/x)
0,11
i ; -2/ T )1+2@Zx
() 0 0 \/ -
; 15 {x: -2<x<0} (3,-16)
[ ) . 100
s 6 x <1; Max value = = 1.83 b Dilated by a factor of 2 from the x-axis:
< 17 a Min value = f(0) =0 y
18 a (0, 1) min by=x A
c y (-1, 32)
A
2 0,22)
l” =X
fx)=x+e™ g 1-2V3 1+2V3
4
> X 0
o !
,/
,l
19 p=1,g=-6,r=9 (3,-32)
20 a (8x - 8) 3-8 b (1,e™*) min ¢ Translated 2 units to the left:
c y y
A A
(-3, 16) =1+ 2v3
—1-2V3 /\
T > X
1 -3 0
0 g / _i\\./
(1, 6_4) (1,-16)
) s d Translated 2 units to the right:
d y= —gx + Z y
21 Tangents are parallel for any given value of x. A
i’ (1, 16)
\
y=log, 5x 3—2\/}/\ 3+2V§/=x
0 3\/
y=log, x
0.2, 0 (5, -16)
X
0 (1,0) e Reflected in the x-axis:
y
1 A
22 a 2xlog,(x) + x bx=1 ecx=e2
d (3, 16)
A
4r 1
> X
-2\ 0, -1 \
o (-1,-16) 1+23
1k
o % > X
(€2,-¢ 2)

BN 978-1-009-11049-5 © Michael Evans et al 2023

Cambridge University Press
otocopying is restricted under law and this material must not be transferred to another party.




24 a y
A
(1,4)
2
(-1,0)|0 2 *
b y
A
(-1,0) /
O X
4\
(1,-8)
C
A
f (2,8)
X
0 3
d y
A
(1,1

10 )
-1.53) ;
y

\

(0, 12)
(-2.0) 0 V =

25 a (a+¢,0), (b+£,0) b (h+{kp)

<

26aMaxx=§,5?n;Minx=0,n,2n
5 3
bMaxx:g;Minx=%[;Inﬂx=7Tc

T 3w . T 1lm
cMaxx—E,T,me—?,T

T Sn

d Max x = —; Infl x = ; Min x = —

W

27 ab y=—x*+8x+10x> + 4x

ISBN 978-1-009-11049-5
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> <

6,816
(’ )(7, 861)

Local max at (6.761, 867.07); No stationary
d
point of inflection: d_y =4whenx =0
X

c -960
d x=4317orx = 8.404

1 Absolute max = 2; Absolute min = —70
2 Absolute max = 15; Absolute min = —-30
3 Absolute max = 0; Absolute min = —20.25
4 Absolute max = 2304; Absolute min = —8
5b d—V =30x — 36x2

dx

5 125
¢ Local max at (6’ —

d Absolute max value is 3.456 when x = 0.8
125 5
e Absolute max value is — when x = —

36 6
6a25<y<28
b Absolute max = 125; Absolute min = 56

7a 1 1 (5 4)
(x—4)2 (x-1)7? 2’3
3 . 4
¢ Absolute max = 5; Absolute min = 3

dA 1
8ba—z(x—5) cx=5

25
d 7 m?, but only one square is formed
9 Absolute max = 12.1; Absolute min = 4

1 1 3 4
Car—m ari ? (5’3)

4
¢ Absolute max = Z; Absolute min = 3
11 Absolute max = ?; Absolute min = —1

12 Absolute max = 1; Absolute min = 72

13 Absolute max = 2; Absolute min = -2
y

— 2
e %#(x)
> X

1
14 Absolute max = — + 2¢%;
e

Absolute min = 2V2
15 Absolute max = 2¢”; Absolute min = 2

Photocopying is restricted under law and this material must not be transferred to another party.
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870 Answers

16 Absolute max = —log, 10;

1
Absolute min = ——0
e
1 625 m?

4 8
2 First = §; Second = 3

3 Max value of P is 2500

4 Max area is 2 km x 1 km = 2 km?
3 8

5:—, = —
P=5473

75x — x3
6bV=
2
7a in=125
ii Maximum daily profit is $6090
b pA

c 125cm’®

(125, 6090)

Maero A\ n

(24839, 0)

c2<n<248
dn=20
8 12°C
9 8 mm for maximum; g mm for minimum
10 a 8cosH

b Area = 16(1 + cos 0) sin 6;
Max area = 12V3 square units

11 (1,1)

75
12 a seconds
cos O

b 220 — 60 tan 6 seconds

d ﬂ _ 75sin0 - 60
do ~ cos2 0

e 0= sin‘l(g) ~53.13°

f Min time 7" = 265 seconds occurs when
distance BP is 400 metres

500
13 Max population — occurs when ¢ = 10
e

14 a y

A
180

120

60

\v=N0

_2()0— 1’(7

b Max rate of increase is 50, occurs at t = 0;
Max rate of decrease is el occurs at t = 20

e?’

BN 978-1-009-11049-5
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15ai V0)=0mL ii V(20) = 1000 mL
b V()= Z(ZOt— %)

C V(mL)A
1000 -
0 Zb t(seconds')

d Check the graph of v/(#) on your calculator

e t=10s, 75 mL/s

dy -9m . (mx
16 a ;x = E Sll‘l(%)
b odyy
dx

0 80

—In |
0

c (40, _—975)

40
17 a D(n)A

13 4
HaNav-.
7

of ¢ 12 24
b {t:D()>85)=[0,7]U[11,19] U[23,24]

\

¢ i0mh ii—gm/h iiigm/h
dir=01224 iir=618

laf(x)=x-1DGx-2b-1)

2b+1 -4 -1)°
b(—,—) 1,
3 77 and (1,0)
c2b+1>lsinceb>l db=E

2
2 a (0,0), (V2,-4), (-V2,-4)
b (a,b), N2 +a,—-4 +b), V2 + a,—4 + b)
45

3aa=c-20, b=30-2c b;

2 2
4 a Increasing [O, —]; Decreasing [—, 00)
3a 3a

by=_—x+—2 cy=ax—1
a a
4
d(_°°’27a2]
5ai2a-3) iim=2a-3)
b (a,(a-3)?)

Cambridge University Press



cy=2a-3)x-a+9 d 3;“
6ah=1lorh=-3 ba=2
ca=-48, b=-64
a+?2 4(a—1)3)
7 _
a(“’o)’( 30 27
b (a,0) local minimum;
(a +2 41 ) local maximum
37 27
ciy=(a-12x—(a-1) iiy=0
(a—1)
fiy=- 1 (x—a)
8a2x-—Dx-b)R2x-b-1)
b+1 (b—l)“) B
b (1,0, (b,0), (5=, ) e b=3
1 -1 1459
=155 b=0 =151 9= 53
4d - 1 —(2d + 3) 11 -4d
10 = = =
aa 7] , b ) , € 2
38
bd=—
67

1a2151 b-175 c¢255 d1.564

2 1.442
3 1.618
3xt —4xd -1
4t = 4x3 — 6x2
4x + 158
5 X, = ———;2.75253
Xn+l Sxf,
6 a x; =0.6355, x, = 0.6412
b 22
e e+38
7al0<x<4
x,(log,(x,) — 1)
b x,=—"———
X, —4
ey 4-e)x e x = f
v = 4e = 3
g 121og,(6) — 12 h 1.43,8.61
Chapter 10 review
Technology-free questions
Lay=-x b (0,0
2 y = 6ax — 3a®, P(0,-3a%)
3ay=3x-3 b x= %

4 a S square units/unit b 67 square units/unit
5 a (1, 1) max; (0,0) inflection

b (-1,0) max; (1, —4) min

¢ (—V3,6V3 + 1) max; (V3,-6V3 + 1) min

ISBN 978-1-009-11049-5
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(1,4)

7 x =1 (inflection); x = 2 (minimum)
8y=-9x+7

4 1
9aR\{1} ff(x) = g(x— 1)°s

by:%x—gandy=—§x+l c (1,1)

10 a 64m cm’/cm

11 a (25¢1%°C/s

12 y=ex

13 b 20 cm/year

14 2

15 b m=-3

16 a (16,-16)
bx=64

b 64w cm®/s
b (25¢°)°C/s

1
17ay=-x
e

3
cyzx—%c dy=—x-1

Multiple-choice questions
1A 2E 3 E 4 B 5C

6B 7A D) 9E 10 A
11 E 12 B 13 D 14 C

Extended-response questions
lay=4x-x> b0<x<4 cy=4,x=2
d Gradient is positive to the left of x = 2,
and negative to the right

e y fO<y<4
X
0 4
2
2aA=4xy by:—§x+8
GA=32)C—§X2 dx=6,y=4
e 96 m?

3 ai$l2.68 ii .‘512.741
b C=12+0.008x +

Photocopying is restricted under law and this material must not be transferred to another party.
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c C

A (120, 13.08)

12’,* C=12+0.008x

0 > X

d 42.43 km/h
4 a V=4 -13x> +40x)

b0O<x<5 cx=2
d2cm,12cm, 6cm e 144 cm?
LI %

532
6aT=2w+25

PUTA T=0w2 425

25
0 w
cA=§+2w
w
2
di % ~3.54kg ii 10V2~ 14.14s

7 10 m, 10 m, 5 m; Area 300 m?
8 bC=3x2+éE
X

C CA

4
4
L7 (2,36)

0 >
dix=2h=3;ie.2m2m,3m ii 36 m?
1, 1/ 100 \?
9aA—§a9 bA—E(m)e
ch=2 d 625 cm?
10 b irzli it 0 =2 iii Maximum
aupT__x 3

dx  \x2+900 5

cix=225 1ii 71 seconds
d 63 seconds
12ay=ex
b y=2ex
cy = kex

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

eik:lorkSO iik>l
e e

13b 7T = % ~ 2.84 hours

14 t=1.16, 1.2 km apart
1

.y
V2

15bh0<x<1 cx= ==+1

dA=2V2
dA
16 ¢ ii — = -3x* —2ax+d?
dx

17 1 =5, N(S):?
18ab=5¢c=6
b i 6 weeks ii 3.852 weeks
¢ 1902 cm?
19 a (1,-6) b 3(x-172+3
c3(x-1*+3>3forallxeR\ {1}

20aa=1,¢c=1,b=-2,d=0

b{x:3<x<l1}

70 ao "

21 a 53109 671 m? b fl—v = m1(y + 630)%
Y

c A d 82165214 m?
(m3)| (60, 82165214)

edv A
dt { (0,13765.51)

(60, 12521.44)
>

2n -0

22a ir=
ir 7

. 27 — 02
iih=4/1 —( o )
b 49V15n
1536

c 0.3281, 2.5271
d i06=1.153

i Vinax = 0.403 m®
e 0.403 m’
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23a i ’ i iv y >
-
‘\y:x3+x2+x “y:x3+3x2+3x /)]
®
> X @
(0.0) y=r @
- > X
0 4=3p=3 [
-1,-1) o
No stationary points 3
i y y s
A A e
g
o3
337 y=fx y=fx)
> X (11
-0.618 0 1.618
(19 _1) >
0 1 *
a=-3,b=3
— 43 2
y=x"-3x"+3x
iii y
A da®<3b
24 x=e¢
(_1’ 1) 25a ia=-21
618 i
“1618/ 0 - A
1 _5
(3, ﬁ) (-0.15,8.4) |g
v Y _4
A 3 1 i X
0L 2
2
(-1.18,-0.88)| (1.45, -21.4)
> X
(0, 0) bl y
A
No stationary points
b i f(x)=3x*+2ax+b 0.8
. —axNa®>-3b ©.8)
ii x= — (0.143, 7.57)
c iia=-3ora=3; (-1,-1),(1,1) 0 =

stationary points of inflection ii Min at (0.143,7.57)

il g'(x) =24x3 - 3x2 +42x -6
iv 0.1427
v g'(0)=-6, ¢g'(10) =24 114
Vi g"(x) = 72x> — 6x + 42
vii g”(x) > 0 for all x; thus y = g’(x) has no
turning points and crosses the x-axis only

once
b+
26 b ix=aorx=borx= a
fix=aorx=>b
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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874 Answers

a+b (a- b)4)
e @0, (b,0), (524
e i y
A
jy = (x-a)*
0 - > X
il (a,0), (-a,0), (0,a")
i y
A
(0, a*)
X
—a a
27 b ix=aorx= 3b:a
ifix=aorx=»>
. 3b+a 4
¢ Local min at( 7 %(b— a) )
Stationary point of inflection at (a, 0)
a —274*
(_E’ 16 )and (a,0)
f ib=—
28 a f'(x) =log, x+ 1

1

b x = — ~ 0.37, i.e. during the first month
e

d Whenx =6

1
— (. 0.632)
—>» X
0| 6
29 a iy=v100—72 h=2V100-r
i V=2n2V100 — 72
b i 1%
A

(cm?)

0 107 (cm)
il V=24184, r=8.165, h=11.55
iii 7 = 6.456 or r = 9.297

. dV _ 400mr — 6aur

I — =

dr V100 - 12
. 40007V3 10V6
(1] Vmax = T when r = T

BN 978-1-009-11049-5
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d ii C;—V>Oforre(0 ﬂ)
r

av
iii r is increasing for r € (0,5.21)
r

100 — 372
2r
10V3
3

30ah= b V= %(300—5#)

clO0<r<

Vv _=n 1g.2
d 7 —6(3()0 15r7)

e 14
A
(cm?) (4.47, 468.32)

(M, 403. 1)
3

0 2T (om)

100 3000
3laiy=— iiS= +60x2
X

x2
as 3000
dx

¢ 585 cm?/s

3 000 000e~0-3%
b i 294 kangaroos per year

if 933 kangaroos per year

32 aa=30 b (0,8log,6), (25,0)
¢ f/(20) = —0.8 d £ =5(6-
e R f

bi ii 1538.99 cm?

32a f(x) =

1=

et)

y
A

—1(0,8log, 6

0 (s,

=
I
9%}
(e

—— " -

T 3n 1 1
4 i - - -
b (eh(F2) e lod
d Period 2m, since g(x + 27m) = g(x)
36 ai30g iil228¢g

dx —3000eM
dr ~ (S5t —3)2
c ii @l\
dt
0 >
2
37 b MP=— c NQ =8tan0
tan O

dx=——+8tan0+ 10
tan 0

e d_g = —2cosec’ 0 + 8sec’ O

Cambridge University Press



fx=18, 0=26.6°

3 afix)y=e+e* b {0}
d v

A

39ax=lorx=¢
b When x = 1, gradient of y = 2log, x is 2 and
gradient of y = (log, x)? is 0

A V= (IOge x)2

d {x:2log, x> (log, x)*} = (1,€%)
40 a h=a(l +cos0)
b r=asin0
dv  nd’

av. _na . Cwind
d 70 3 [2sinOcosB (1 + cosB) — sin’ 0]

0= cos‘l(%) ~70.53°

32nd’

81
dy bAe"
41 b — = ———
dr (1 + Aebr)?
e After 7 hours (to the nearest hour)

3

eVs= cm

428 fio= 2
bx=1
c (1, e) minimum
g W _x-l
f - ox
!
ie. f'(x) = f(x)as x = oo
ey
(1, e
0] > X

1
fr= % ~ 45.27 years, i.e. during 1945

43 a A=1000, k= %loge 10 = 0.46

ISBN 978-1-009-11049-5
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AN AN
b XY - kAl EaAA
ar e ¢ ar

di N ~2905.7 i N ~ 4.61 x 10
dt dt

kN

44 air= iip=12,¢=8

[N

4
b T'(3) = _?n, i.e. length of night decreasing
4 4
by ?n hours/month; 77(9) = ?:rc’ i.e. length
4
of night increasing by ?n hours/month

c —g hours/month

d t =9, i.e. after 9 months
45 a A =2xcos(3x)

b i Z—A = 2 cos(3x) — 6xsin(3x)

X

iiWhensz,%=2;
dx
n dA dA
Wh = - — = — = —
S VHERYE e 0 T dx
c i A
> X
0 B
6

ii x=0.105or x = 0.449
iii Max area 0.374, occurs when x = 0.287
d i (0.287, 1.162)
46a iN@=-1+ %ez—'o
ii Minimum population is 974, occurs
when ¢ = 201og, 10
iii N(0) = 1002
iv N(100) = 900 + 2¢°

v N
(100, 900 + 2¢5)

(20 log, 10, 974)

> [

0
b i N2(0)|= 1002
ii N»(100) =990 + Ze%
iv Minimum population is 974, occurs
when = (20 log, 10)*
¢ ii Minimum population is 297, occurs
when ¢t = 100.24

diN 31 1
4 = ——12 —e20
i N3(D) 2t +1Oe
1 10
47aa=-1 (—)
aa ")ogt,3 .
b ix=0andx= =
_ =4+ 5a+ V2542 + 16
B da

i x
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48 See online solutions

Chapter 11
| Exercise 11A |

168
101
60
3117
112
4 a §

8 25
5 36.75

6 n~3.13
7a4371 b 1.128

8 109.5 m?

9
9 — b 4
3.2 9 (4

Exercise 11B

4
X 5
la—+c¢ b >x*-x*+c¢

8 4

4

X 5
c?—x3+c d2z+§z2—z3+c

1 4
2ay=—ﬁ+c by=3x3+c
45 52
cy=§x4+§x5 +c

b f(7) =201

1 1
la @r-D'+c b -7(-2+c

1

24— 16x €

1 4
c%(Sx—Z) +c d

© Michael Evans et al 2023
otocopying is restricted under law and this material must not be transferred to another party.

1 -1
® 86-40 " 83+

2 3 2 1

g §(3x+6)2 +c h 5(3x+6)2 +c
1 9 1 1

i 5(2x—4)2 +c j 7(3x+ 113 +¢

k 2(2 303 + PEENCIP W C
9 X C 10 X C
1

1
2a 5 log,(x) + ¢ b 3 log, Bx+2)+c¢
c log,(1+4x)+c d g log,3x—=2)+¢

3
e —Zloge(l —4x)+c f -6log,(x—4)+c
3 aSlog, |xl+c¢ b 3log, |x -4+ ¢
¢ S5log, 2x+1|+c¢ d =3log,[2x—5]+¢
1
e -3log, |1 —2x[+¢ f—§10g6|3x—4|+c

4 a3x+log,|x|+c b x+log,|x|+c
2
+e d2x+%+loge|x|+c

x+1
3

T T

c f —2x+log,Ix|+¢

1
5ay=§loge(x)+1,x>0

5
b y=10-1log,(5 -2x), x < 3
6 y=10log,(x-5)
7ax-log,|x+1/+c
b —2(x+1)+3log, [x+ 1] +c¢
c2(x+1)—log, |x+1+c¢

2_
8y-= 310ge(Tx) +10

5 5
9y—Zloge(1_2x)+10

5 1
10 y= Zloge(m)"r 10

1 1 3
1a8e6x+c bzez"+§x2+c

1 1
+c d —56_2X+ Eezx+c
1 x
2a§e —2e2 +c¢ be'—e*+c

d 1565 — 10¢5 + ¢

e gez?x_ 156% +c f 1584%_962% +c
7 4 2

1 3
3ay=§(e2"—x2+9) by=-——-¢"+8
eX
4y=9-2¢7

1 1
5ak=2 by=§€2x+§€2

1 2
6ak=3 by:—§e3"—§e3
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7 1
1a- 2 -
a3 b 20 c 7 do9
1 140
e f—=- g157  h343Q
13 1
2al b1 — d -
a 10 [ 3 3
10 2,3
eml f3;‘- g§(22—1)
h2-22 i—
"5
3al(2—1) bl(3— -2)
216 2o
c 6e3 —4 de?—e?

4aldo b17 c-5 d9 e -3

1 1
5a loge(g) b 3 log, 5

1a3
b 44
ci8 iilo

2a- b e 4V3 £ 108

N —

3a ¥

(e}
—
_';_

“
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y
y=4-2x2
T > X
R Y
e y
A
y=x
T T > X
o 2 4
f y

>

\
y=(1=-x)1+x)?

T > X
4 0 1\

321 .
4 —— square units

10
3
5 y Area = I square units
17
1
1 0 )
6 y Area = 2¢% + 1

~ 15.78 square units

7y Area = 0.5 square units

[\

0 | 2\

X

5 .
8 a 3 square units

© Michael Evans et al 2023
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S_DI 9 a A(0,3), B(1,0) b 2 square units b /5 sin(2x) dx = ‘3_‘
A/ !
1 14
(7)) % I
S _r/ i
o ! . X
; -3-2 0 %
1
(7)) I 5 — > x
| Lo, (| i3 2
< soe(g)| |
3 ¢ 8 1 T \/§
11 c y /_?: cos(2x) dx = >
i A 6
1
1
1 1
------ !
\ ! > X
N+ 20
2\
i n—n 0 mn
log, 2+4 i 46 64
12 b Derivative: (log, a)e*'°%“ d y /2 cosB +sinB db =2
xlog, a A
Antiderivative: ¢
Oge a ’\/5 T
1 . 1 .
l1a 3 sin(3x) b -2 cos(zx) ¢ sin(3x)
1 1 T
- - - -= 0
d 14 cos(zx) le 2 cos(2x 3)
f 3 5in(3x) = 3 cos(2x) e f *sin0)+1d0 =1+
1 1
g — sin(4x) + — cos(4x) A
4 4 7
1 1
h 1 cos(2x) + 3 sin(3x)
i —% sin(2x + g) j —% cos(rx) 14
1 1 1
2al-— b= cl+— d2 el
w2y 0
f%g—l h4 il_\/§ i-2 P .
3 2 4 f y /_‘;[ 1—cos(20)df = = — 1
3 —V2 + 2 square units A 3 2
z 1
4 a 4cosxdx=—
y h
A V2
1
-t 0 m o
> 4 4
0 = = * V3
4 2 2 1
5a — b ——
) 3
c _ﬁ d _L
3 V2
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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2 2 2
6 2 sinGx dv= S+ 3
A
1
1
1
1
1
0 T 2
3 3
5V3
1a4f b2} cl2 d—-2
et e 2
Z +4log,2- = £z 4
e 2+ og, > 3 g
5m2 51 1
h%+1 i 8log, 2+ i 33
2 (.5 square units
2 cos(2x)

1
3a—, t b - -
A stz ¥ sn?2x)’  2sin(2y)
c 6x llo (9)
32+7 6 e\7 1
7

d sin(x) + xcos(x), -1 + — + —
V2 42

4 a 1+log,(2x), —x + xlog,(2x)

2
b x + 2xlog,(2x), %xz log, (2x) — xz

X
cl+———, log,(1+V2)
V1 + x2

VE
5 e—, 2 —2¢
2v/x

6 6sin’(2x) cos(2x), é

7 a 139.69 b 18.50 c -0.66
d -23.76 e 2.06 f 0.43

8 b 5log,3+4

9 b 5+6log,2

d |
10 a d—z = —4(1- Ex)7

Hence f(l - %x)7 dx =n—%(1 - %x)8 +c

d =
b d_)yc = —tan x; Hence /03 tan x dx = log, 2

11 f() =1 —ZCOS(%x)

12 a f(x) = %sin2x+ 1 b f(x)=3log, x+6
¢ f)=2e3 1
13 sin(3x) + 3xcos(3x)
z 1

Hence fog xcos(3x) dx = z -

389
Wa=1,b=-2: Area:%

15 a 1.450 square units b 1.716 square units
16 0.1345

© Michael Evans et al 2023
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17 f(x) = %(x2 — cos(2x) + 3)

18a (F*+1) +c¢ b sin(x?) + ¢
c (x*+ 1) +sin(x®) +¢
d-(?+1)P+c e (X*+ 1P —dx+c
f 3sin(x?) + ¢

3 2
19 A — +4dx=2log,2+4

2.1

1 36 square units
2 Area = 9 square units y

3 a 36 square units
¢ 4 square units
e 41 square units

b 20% square units
d 41 square units

4 a 2 square units
b e+ e -2 ~ 1.086 square units

5 3.699 square units

1 .
6 y Area = 7 Square units

y=sinx

> X
N A
2 y=sin2x

7 7 square units

wla+H -~

0 ‘
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880 Answers

8 P(log, 3,3); Area= 2.197 square units

1 3
9 1(x) = =€ b =
a /= ge 5
y:%ex
1 y=log,2x
2 by
0|/l -
2
3
c4loge(2)—§
2 2 2 1
1a-b=-c¢c=d0 e=(?-¢?
3 7T 7 2
2 10(e’> — 1)e™ = 9.93°C
2
a
3 =
6

4 a 300002 — 2°%) N/m?
b 1000(4%' — 1) N/m?

60 120 180 240 ¢
b 1€ (10,50) U (130, 170)
ct=30o0rr=150
d i 120 kilojoules
ii 221.48 kilojoules
6 a When ¢ = 0, 1000 million litres per hour;
When ¢ = 2, 896 million litres per hour
b ir=0andr=15
ii 1000 million litres per hour
c av
dt
1000

0] 1015 ¢
d i 5000
if 5000 million litres flowed out in the first
10 hours
7 a Whent =5, ~ 17.9 penguins per year;
When t = 10, ~ 23.98 penguins per year;
When ¢ = 100, = 46.15 penguins per year
b R
R(1)=10log, (t+1)

BN 978-1-009-11049-5
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cr=eld —1,R>0; ie. R\(0)=eld— 1
d i 3661
il The growth in the size of the penguin
population over 100 years (assuming
zero death rate)
8 714663 m’®
9 a 465m> b 46 500 m?
10 1.26 m
11 a 6 metres
b 187 m?

c iy—3+3cos(§)=

-1

12ai9 iii 12
b Max value is 12; Min value is 0.834
c 48(m + 1)

(x—-a)

i 5.409
. 3(V2 +2)

litres

Chapter 11 review
Technology-free questions
3
65 -5a2 55
— b0 d ——
73 3

f1 g0 ho

l1a

(]
N|’—‘_';

N
NS

33 44 5 820

6

16 51
9a6 b 3 ° 16
10 [7 £ — g0 dx + [ 800~ f(x) dx +

[ £ - g dx
11 a P@3.,9), 0(7.5,0)

12a5 bp=27—0

13 3.45 square units

14 a A(0,6), B(5,5)

125 .
c ¢ Square units

b 29.25 square units

b 15} square units

15 a Y
y=e +1

0,2

Y
=

0]
b e+ 1~ 839

Cambridge University Press



16 a

b 2-2e7?
17ae-1=172
b 2(e — 1) =~ 3.44 square units

14
18 —
9

19 2 + ¢* =~ 9.39 square units
20 3% square units

5
21 2¢2 +4log,(2) - 14
22 a C(-11n6,0), D(10,0)

45
b 3In6+ >
23 a C(%,O), D(%,O) b % + 3\5;2
24 a (6,2), (2,6) b 16— 1213
25 a 3¢ bloge(g)—% c%2+1
d % loge(g) —et+e”

Multiple-choice questions

1C 2D 3C 4B 5A
6D 7C 8 C 9C 10 C

11D 12D
Extended-response questions
1ady—5c=-3 h(%,o)
9
1 d — 1 4
c (1,0) 20 e 9:49
1
3a 3 square units
n-1 .
d1- por il square units
9 99 999
11° 1017 1001

f Area between the curves approaches 1
4 a968.3° b grC)

¢ (min)

ISBN 978-1-009-11049-5
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¢ 2.7 minutes

5 a 5x10* m/s?
b Magnitude of velocity becomes very small
cs5x10°1=e)m dx=vl-e")
€ x (m)A

d 64.5°C/min

0 ((s)
d —3X 3 —
6 a Ec(e sm(2x)) =
—3¢73* 5in(2x) + 2¢73* cos(2x)
c f e sin(2x) dx =

_—1(36‘3’C sin(2x) + 2e73* cos(2x)) +

13 ¢
7 aitan 4 i sina 4 cosa 3
a= — = — = —
3. 5’ 5
b 2 square units
dy e
8 a I =log, x +1, /1 log, xdx =1
d
h 2 (log, x)" + n(log, x)""!
dx

d /le(logex)3 dx =6-2e
9 5 =Va2b, r = Vab?

10 a y
area required
ind

NG

0P
(—gy%equired
inb

bfogf(x)dx=2—\/_—g
" ) = s (L
cflg 3,1]—>R,f1(:)—sm ( : )
d [ f'w dng— [ £ dx
6

Sn
=—-V3
6
dy x x o dy _1
11 a < =—"¢10. — = —x(100 = x?3)"2
T 0" g 00

b When x =0, Q = 0 for both functions
¢ —e dx
d 6.71 square units
e 8.55%
f (257 — 50) square units or
(100e — 250) square units
g 110(10e —20)
il (257 — 100e + 200) square units
12 aiR0O)=0 ii1(§€(3)=0
, _t (10m it .t
bR()=e IO(T cos(?) - sm(?))
c i1.41,441,7.41,1041
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882 Answers

g ii Local max: (1.41,8.65), (7.41,4.75); then b° > 0, and if b < 0, then »° < 0.
Loy Local min: (4.41,-6.41) (10.41,-3.52) 3 1
0 _ _ :
'S d1=0,3,6090r12 35a4-2V2  b2Aei-1 e7log?
[ 1 1 1
‘: d 5 log,2 e 7 f 20
(,12 a2
36 — =1, —
~ o(5-15)
2 bia=1109 iiy=-- %
° iii (0, %),(179, 0)
; f 11647 litres ii 12.20 litres i 8.27 litres 1 4 )
e £ 12.99 litres 38 a E(2 - 1oge(;)) b 0<m<de
 — 13b1-2 T T
7 39a(-2.7)0.0.(3.3)
[~ ¢ 4 al32) 0033
b (-7, —0), (=, =), (0,0), (2,2 ), (. )
Chapter 12 22 272
40 a ¥

Technology-free questions
=2x° +4x° - 2x 3
ia— b {0
a -1y {0}
2 4(6x-4H(3Bx* —4x)® 3 2xlog,(2x) + x
1
G4ab=- bk=Q2b- 1) f > X
) ( Je - B 0 h
A R .
ST N T .

1
6 glogﬂ
3 3 301
7a2l -2 _2 bv=3 ¢
agloeGr-2 b s Y T R
8a-7 b -14 c -20 41 4log, 2 square units
1 42.a=2b=—-4 c=-2
9a 5% b g 6;4 ’ » €
10 2+V32 + 1 43 5 cm, 10 cm
11adx-3 b-3 c {1} 145 Multiple-choice questions
12 £ 13a= 1B 2C 3D 4C 5B G6E
f(")l 7A 8D 9B 10A 11E 12B
14m=Z(—3+\/105) 13C 14D 15E 16 B 17C 18E
19D 20E 21 A 22D 23E 24 A
_ _ 1
15a (0.-49and(-2,0) b0 c4 d9; 25D 26D 27 A 28C 29C 30D
16 -2 18 24 19 (i,i) 31B 32B 33B 34E 35A 36A
25 1836 37 A 38A 39D 40B 41D 42C
20 2 21_% 22 6 43B 44 A 45C 46 B 47C 48D
3 (x*=2) X 49B 50D 51B 52E 53D 54 A
23 —63(5 - 7x)° 24 - 55B 56 C 57C 58 A 59D 60 A
5 0 61D 62E
25 3 26 -70 270
28 _1
29 a 2 b -2
2x+ 12
30ax=0o0rx=-2 bx>0orx<-2
c-2<x<0
1
1 - 2
3 a(l_x)2 by+1)
5
32 3x(x*+1)2
34 f'(x) = 10x* > 0 forall x e R\ {0}. If b > 0,
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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Extended-response questions
1a5406g b

80 (10, 54.06)

50-F---- ST

0 >
ds _1, 1
_ = = 5 —_ = —= —_
c 7 6e d I 5(5 50)
e 0.8 g/ f 17 seconds
2 a 60°C
b T

60

20

Y

0
dT dT
— = 14470 d — = -0.36(T -2
c 7 e 7 0.36( 0)
3 a 1.386 minutes b 2200, 5.38%
¢ 66.4 spores/minute d 0.9116 minutes
e

1200
1000

L.

t (minut:)

b i 20e7%% m/s?> i 20 — % m/s?
c 8.05 seconds
5 100
6 b k=0.028 c 0.846°C/min
7a i0.1155 0.2
b 13.86 days
8 $600
9as5x10*m’
¢ —3500 m*/day

e |
m3)] (0,5x10%

b —12 500 m*/day
d After 222.61 days

ISBN 978-1-009-11049-5
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3N?

b 3

4(N3 + 16)4

¢ Rate of change of cost in $1000s with
respect to the increase in the number of

bottle tops produced
11 p = 4; Number of items sold = 50

12 a=+3, b=+2 y
1

i \“
1
1
1

J i N—
> X
210

3:
_ __I
X= 3:

13 a $17 000 bC= 160,000 +10V2

c C
%)
(20,12000)
0] V(km/h)
d V=20, C=12000 e $12 560

14 a ﬂ ~ 9.61 km
V39

15 4‘\’222-7111

16 a{x:x>1} b{x:0<x<2}
c{x:x>1}, {x

b L 961 km
V39

d{x:x>1}, {x

17 a (1,1), (=1,-1) b (izé,z‘ )

1 n
C (in 2042 - 2n+2 )

18aA=48+16x+@
X

b 4

2 ~
() L/)’z:48+16x

7%(2.6, 92.14)

’
. -

0] 6 x(m)
443

3V3
¢ Height = T\/_ m, width = = m
d 172 m?

Photocopying is restricted under law and this material must not be transferred to another party.
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884 Answers

o 19 a (a,0), (-a,0) ¥ sal b 2
0‘3 A 2 3
508
T 6 0.65
= 7 a 0.067 b 0.047
o s 8 5%
7] B\ 0 4 P
'S (-, 0) (@ 0) 7
o 0, —a?) 10a L p 2 AL 44
A 2 500 250 125 500
N b — c — d2:3 13 7
L 3 3 1l1a — b —
20a—5% ca=1lora=-2 20 20
(7)) 21 a i 50¢7! litres/minute 12 a ST b 2 c 27 d 1
i =5 100 19 100 250
() iii 2 minutes 18 seconds 13 2
; iv 3 minutes 48 seconds 251 1 5
(7)) b 14.74 litres 14 a 5 b G c c
& ¢ 5335“0“‘15 152013 b 032
22a .- 162040 b 067 0.8
b iA =5 il E,=0.67 17 a 0.35 b 0.18 c 0.12 d 0.17
c iA =45 ii E,=0.17 18 a 0.36 b 0.06
d Ay =437, E4 =0.043;
Ag =434, Eg =0.011 Exercise 13B
23 a f'(x) = 1_1 b (1,1) 1a02 b 0.675 ¢ 0.275
X 1 1
_ _ 2a - b -
cx= o da=e a 6 ?
ey=(-ex+2 3a006 b-
fy=(1—-e"x+1-n, (0,1-n) 5
2 2 3 24
X e -3 4 = 5 ==
glnx+1, —xlnx+?+x h 2 3 39
24 a f'(x) =1+cosx, f’(x)=—sinx 1 77 40
¢ (=37, =3m), (=1, —), (7, 1), (371, 3) 6ay P c°7 404
4t 2w 2m 4m 65 115 21 61
d-— -2 = = Ta— b~ ¢ =
373 3°3 224 448 65 246
e(_4_n ﬁ_Z_n) (_2_n _ﬁ_g) 8a024 bo086
3’\/_2 37 3\/’_ 2 3/ 9 a Yes b No ¢ No
(2_“,_3+E),(4_“,__3+2_“) 10205 b02 07
372 3 3 2 3 1
) 11 0.39 12 0.22 13 0.1 14 —
Algorithms and pseudocode ] 7
See online solutions 15 5 16 0.0479
17 a 0486 b 0.012 ¢ 0.138
2 1 8
Chapter 13 18a - b =
P 25 5 °15
Exorciso 134 | A
1 1H, 1T,2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T 5 3
2 HHI, HH2, HH3, HH4, HH5, HH6, 20a, bg
HT1, HT2, HT3, HT4, HT5, HT6, 3
THI, TH2, TH3, TH4, TH5, TH6, 21
TT1, TT2, TT3, TT4, TTS5, TT6 22 a 0.735 b 0.453
1 3 4 2
sag b3 e 4 Erorciso 13¢ ]
*13 4 ‘s 13
1 a Discrete b Not discrete
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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Answers 885

¢ Discrete d Discrete 12 a Xl 0o 1 2 3 >
2 a Not discrete b Discrete 27 54 36 8 3
¢ Not discrete d Discrete p(x) 125 125 125 125 i
3 a {HHH,THH,HTH, HHT, b P o
HTT,THT,TTH,TTT) o =
1 (x) i E 2 L (/)]
b [+ [ Outcomes c5 P9130 30 30 30
0|77T 13 ——
| | HTT, THT, TTH x 5
2 | THH, HTH HHT p(x) | 036 0.48 0.16 =
3 | HHH 3 1
Bal51 23 4 5] b3 c3
4 a Yes, as the sum of the probabilities is 1 and
11 1 1 1
p(x) >0 for all x px)| = = = = =
b 0. 55555
15 a {(1,1),(1,2),(1,3),...,(6,4),(6,5), (6,6
5a T o 1 3 3 b{( ), (1,2),(1,3) (6,4),(6,5),(6,6)}
xl2 3 4 5 6 7 8 9 10 11 12
p(x)E@M—Oﬁ 1 23 456543 21
604 EL
729 729 € p(x) A
6 a {(1,1).(1,2).(1.3).....(6.4).(6.5). (6.6)) 6/36- .
bY=2,3,4,5,6,7,8,9,10,11,12 5136 . i .
2nd die 436 vy
1 2 3 45 6 3/364 v
st[1]2 3 4 5 6 7 2/36- I R
die|23 4 5 6 7 8 364 e b bbb
3/4 5 6 7 8 9 0 T — ' -
B s < 7 s 9 10 . 273456789101112
506 7 8 910 11 d = =
6] 7 8 9101112 16 a ((1,1),(1,2), (1,3),...,(6,4), (6,5), (6,6)}
cit Wl s Wl v w2 b o 1 2
6 3 5 0 5 7 4
7 _ o 1 5 2
2nd die p 18 18 18
1 2 3 4 5 6
stf1] 1 1 1 1 1 1 ¢ O
die[2| 1 2 2 2 2 2
301 2 3 3 3 3 RULS IS
411 2 3 4 4 4 !
501 2 3 4 55 e
6| 1 2 3 4 5 6 b
b 1,2,3,4,5 6 ¢ 0.19 2187 1
820288 b0064 ¢035 do.182 01 2 ¥
9 a {(1,1),(1,2),(1,3),...,(6,4),(6,5),(6,6)} 7
b Pr(A) = L. Pr(B) = L. Prc) = Walalo 12 b3
6 6 12 - 1 8 2
Pr(D):é PROT 3 95 15
18
¢ Pr(A|B) = é, Pr(A|C) = é Pr(A| D) =é 1 x| 10 20 100
d i Independent ii Not independent p(x) 3 6 1
iii Independent 4 25 100
10 a Yes b 0.5 b[™5720 30 40 110 120 200
i1l aandc o 9 9 3 3 3 1
PO2IT6 25 65 200 625 10000
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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886 Answers

3 19al p M-@m=—q-1)
()] m(m — 1)
'S b {EENE,ENEE,ENNN, NEEE, 304
) 3
bt NENN,NNEN}, Pr(X =4)= 3 420026 b 19_3
“2 cPr(X=5)= 2 6ao0.l b 1.3 c 2.01
29vV3
T 20 x| —2 1 4 7a?2ls b 630.75 ¢ 97\/_
p(x) 024 0.52 0.24 4
(] 8a plx-2 =2 b e 2
2 Exorciso 120 Lol
i Pr(P = p) 3 3
1 $60 c x> $2.50
7)) 2aEX) =46 b E(X)=0.5 47
< ¢ E(X) =238 d E(X) = 0.569 9a047 b5
() e E(X)=7 fEX)=0 7
; 3 Expected profit = $3000 10a215% b 43
(7)) 4 Aloss of 17¢ 1 17 5 11
11 a — — b —
s 5 1.54 % "m %% 478
< 6 Multiple-choice questions
x[1 234567 8 9 10 11 12 A . . i C .
11111 _ 1 1 1 1 11
E(X) = 49 Extended-response questions
12 1a0.1 b 0.2 c4
7 a E(X) =4.11 b E(X?) = 78.57
1
cEG5X-4)=1655 d E()—() = 0255
8 $5940
9ap=% bEX)=2 ¢ Var(X)=3.5
1 91 20
10ak=— b EXX)= — ¢ Var(X) = —
A= X) =77 eV =73
1lal x[1 2 3 4 6 8 9 12 16 )
1 1 1 3 1 1 1 1 1 b 10396 ii 0.604
PDIT6 5 8 16 8 8 16 8 16 ci T2 3] ii24
b1l a2 mi2 Pr(X =x) | 0.6 04
214 ! 7 0 497 ¢ 046
12 a — b — c — 3 $14
4 12 48 25
13 a Var(2X) = 64 b Var(X +2) = 16 4a05 b 0.05 c 0033 d 3
¢ Var(1-X)=16  d sd3X) =12 5a il121
14 a c=0.35 b E(X)=23 i Var(P) = 1.6659, sd(P) = 1.2907
c Var(Xl) = 1.61, sd(X) = 1.27 iii 0.94
15ak= b E(X) = 3.667 b i1 040 0
¢ Var(X) = 1.556 p@®) | 039 0.27 0.34
16 a7 b 5.83 it E(T) =0.498 ~ 0.50 iii 1
17 a3 b 1.5 6 a E(Y) =2.002
b Var(Y) =2.014, sd(Y) = 1.419
Chapter 13 review ¢t bl 0 100 200
hnol ; . p) | 0.677 0.270 0.053
Tec n4c()) ogy- r‘ese questions i E(B) = $37.60
la o b3 7 apn=135%, 0 =162% b 0.95
m-gq ¢ E(G) =6.9%, sd(G) = 9.726%
2a— 8 Yes
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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9 $1.00
10 a i 0.65 it 0.2275
iv 0.042875
b Expected cost: $8 439 375
¢ Expected profit: $10 703 125

iii 0.079625

11 a %(304—2x) bx=2 ¢273

1 49
12b x=-, —
bx=3 5%

Chapter 14
| Exercise 14A |

laandb
2 0.2734
3a0.0256 b 0.0016
4200778 b 02304 c0.01024
5 a Pr(X = x) = (})(0.5)(0.5° ™, x = 0,1,2,3
b 0.375
6 a Pr(X = x) = (4)(0.48)"(0.52)°,
x=0,1,2,3,....,6
b 0.2527
7 a 00536 b 0.0087 c 0.0623
8 a Pr(X = x) = ("*)(0.1)'0.9)°,
x=0,1,2,3,...,10
b i0.3487 i 0.6513
9 a Pr(X = x) = (1)0.20.8)"",
x=0,1,2,3,...,11
b 02953 i 0.0859 iii 0.9141
10 a Pr(X = x) = (Z)(O.Z)X(O.S)H‘,
x=0,1,2,3,...,7

b i 0000013 ii 0.2097 iii 0.3899
11 0.624
x \° 6x°(100 — x)
12a (m) 1005

X0 . 6x°(100 — x) . 15x*(100 — x)?
1000 1000 1000
13 0.6836

14 a 0.1156 b 0.7986 ¢ 0.3170
15 0.6791

16 a 0.1123 b 0.5561 ¢ 0.000 01
d 0.000 01

17 0.544
6
18 a (%) ~0.00024 b 0.1694
19 2 00138 b 02765 ¢ 0.8208 d 0.3368

[

20 a (0.8)° ~ 0.168 b 0.001 23
¢ 0.0021
21 a (0.15)'° ~ 0.000 000 006
b 1-(0.85)'° ~ 0.8031 ¢ 0.5674

22 a 0.011529 b 0.002 59 c 0.0393

© Michael Evans et al 2023
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Exercise 14B

1 2

3ab

¢ The distribution in part b is the reflection of
the distribution in part a in the line X = 5.
4 a Mean = 5; Variance = 4
b Mean = 6; Variance = 2.4

500 1000
¢ Mean = T; Variance = o5
d Mean = 8; Variance = 6.4
5al b 0.2632
6 37.5

1
7n=48, p= T Pr(X =7) = 0.0339

8 n=100, p= 1% Pr(X =20) = 0.0076

9 Mean = 10, sd = \/3; The probability of
obtaining between 6 and 14 heads is 0.95
10 Mean = 120, sd = 4V3;
The probability that between 107 and
133 students attend a state school is 0.95

1ai(0.8) ~03277 ii0.6723
b 14
c 22

2 ai0.1937 ii1-(0.9)°~0.6513
b 12

37 47 510 6 42 7 86

Chapter 14 review

Technology-free questions

12 5p(1 - p)*
125 1-(1-p)y
1 4
3a— b —
7 13
39 x 19"
4a?2 W
5a0.8 b 0.5
5% 94
6 al0.1 b 105 c 180
1 27° - 26°
7 a ﬁ b —273
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Multiple-choice questions

1D 2A 3E 4B 5A G6A
7B 8D 9C 10C 11D 12A
13E 14B 15E 16 A

Extended-response questions
1a 00173 b 0.2131

2 a 10.3874 i 0.4052
b 0.18
c 0<p<0.005

3 a i0.0819 ii0.9011
b iP=15p*(1 - p)*

it 22 = 30p(1 - (1 - 3p)
dp
4a?
bn=6 p= 1
c i0.3292 i 0.4926

5 a 09139 b 0.041 45 c 10.702
6 a 0.0735 b 0.5015 c 27

1
7-<q<1
359

Chapter 15

16

0.5 1
4ak=1 b 03865

5a ¥
0.4

0.2 /‘\
> X

1234567891011
b 0259 ¢0.244 d 0.28

6 bi0024=24% ii0.155=155%
7 a k=0.005 b 0.007

b Pr(X < 0.5) = Bl

© Michael Evans et al 2023

8a y bk=1
/kT\
_ ! > X
a9
c é
4
9 a ¥ b 0.406
3
2
1
O T T T T O—> X
| 02040608 1
10 a » b 0.190
'0.1
X
105 % 5 10
11 a k = 1000 b 0.5
2 17
12a = b —
a3 30
1320202 b 0449
142045 b0711
15 a y
1
0 X

1 1
bil-e2 iiel iiie2

Exercise 15B
2

1

1
1a- b= ¢ = dDoesnotexist

3 3 2

2al b 2097 ¢ 1.132 d 04444

3 a 0567 b 0458 5

40 5A= 7 B=3

6a?2 b 1.858

7a0632 bo0233 ¢0.693

8al b 0.5

9 0.0559 10 4log, 10 minutes
i1al b1
12 a 0.714 b 0.736
13 12

19-1
14 a 04 b \/_96
- 1

15 a ke ™ — K2xe ™, %e’“

Cambridge University Press
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c vy
2
1.5
1
03 g
T T T X
0 1 2 3

1
d y = 7" is dilated by factor — from the
x-axis and by factor A from the y-axis

1 V2
1 Var(X) = o, sd(X) = =
2a 0630 bo0909 ¢ 0279
3a y b 1.386
K
> X

4 a

b E(X) = 3.641, Var(X) = 4.948

log, 9
5 a 0366 b E(X)=0.333, Var(X) = 0.056
6 0.641
4 2
7a0732 bEX) = §,Var(X) =3

8 a 0.0004 b ? c 221

1 a 1300

31
2 —
210

b 22 500
91

20

3 a457% b 17.592

4 a 0.708, 0.048

b $98.94, $0.33

5a0, 54 b23, 06 cl, 54

d g(x) =

e h(x) =

ISBN 978-1-009-11049-5

X

18

0 otherwise

(x—1)
18

0 otherwise

if-3<x<3

if-2<x<4

© Michael Evans et al 2023
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0 ifx<0

x if0<x<5 b
ifx>5

0 ifx<0

Tx ifo0<x<1

(x*+4) ifl<x<?2

ifx>2

W] W

1
5
1

b e c 0.0183

400

2
5a= b 2 et R}
a 3 0 ca 39 00

12x* - 12 if0<x<1

6 f(x) =

otherwise

5(1-x)* if0<x<1

7 f(x)=
0 otherwise
0.5¢* ifx<0

8 f(x)=
0.5¢™ ifx>0

Chapter 15 review

Technology-free questions

1a21 b 0.21 c 0.44
21=§,b=2

351 1 1
I
5a y

A 2 16
39

N|—

5

b Pr(X <0.5) = —

X <0.5)=1¢
6ak=12 bPr(X<2)—E
B 3707

3
cPr(X<§|X<§)=E

8
720008 b —
4 27

Photocopying is restricted under law and this material must not be transferred to another party.
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890 Answers

m g 2 5ap=3 0=10
) 3 b k
e 7 %)
9a- ba=1
T 3
3
10 == bo
; ac 1
1 3
) 12 a e2 b ea
X
C>J 13 b % (] g -30-20-10 0 10 20 30 40
.
. . . 6 a w= —3, o=1
O Multiple-choice questions b )
s 1B 2D 2D 4 A 5E
6B 7C 8D 9C 10 A
(] 11B 12C
|
() Extended-response questions
S 2 2 o~
1a?25 b = d - -6-5-4-3-2-1
(/)] 3 3
S 2 2 5 0.1080 700 h Tan=00=3
< aa= _ﬁ . C ours b f(x)
d 736.4 hours e 0.023
3 a 0.0245 b 0.36 mm ¢ 6.40 mm
d 9.12 mm e 0.040 f 0.826
19 61 7
4a— b — -k
* 30 88 3%
d i lkg ii 06083 —9-8-7-6-5-4-3-2-1 123456789
5c= § orc=4 8 a D.ilat.ion of factor 2 from the y-ax.is and
3 dilation of factor % from the x-axis, then
6ak= l b =2, Var(X) = % c § translation 3 units to the right
4 3 4 b Dilation of factor 1 from the y-axis and
45 dilation of factor 2 from the x-axis, then
d —=~18 . . .
5 translation 3 units to the right
¢ Dilation of factor 2 from the y-axis and
dilation of factor % from the x-axis, then
Chapter 16 translation 3 units to the left
Exercise 16A 9 a Translation 3 units to the left, then dilation
of factor % from the y-axis and dilation of
1 factor 2 from the x-axis
b Translation 3 units to the left, then dilation
of factor 2 from the y-axis and dilation of
factor 1 from the x-axis
; ; ¢ Translation 3 units to the right, then dilation
iy 125) of factor % from the y-axis and dilation of
2 ¢ factor 2 from the x-axis
3al
b i EX) = —— [~ xe 35 g Exercise 168
1 = — xe X Xercise
3v2m I
ii 2 1al6% b 16% c25% d25%
¢ TEXY) = —— [* 2305 4y 2ap=1350=5 bu=10 0=
3am e h=133, 0= =10 0=3
ii 13 iii 3 3 a 68% b 16% c 0.15%
4al 4 21.1, 33.5
Lt 2
b iEX)=—= [ xe2V5/ dx 5 one, 95, 99.7, three
5V2m 7 62
i —4 : s %
oo 1ox+d
c i E(x2) — /;ooXZe—z( 5 dx 7 a 16% b 16%
) 8 a 68% b 16% c 2.5%
ii 41 iii 5
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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9 a 95% b 16% c 50%
10a 0 b —;5—1 cl5

11 a -14 b 1.1 c 35
12 Michael 1.4, Cheryl 1.5; Cheryl
13 Biology 1.73, History 0.90; Biology

d 99.7%

14 a [Student | French English Maths
Mary 1 0.875 0
Steve -0.5 -1 1.25
Sue 0 0.7 -0.2
b i Mary ii Mary iii Steve
¢ Mary

1a 09772 b 09938 ¢ 0.9938 d 0.9943
e 0.0228 £ 0.0668 g 0.3669 h 0.1562

2 a 09772 b 0.6915 ¢ 0.9938 d 0.9003
e 0.0228 £ 0.0099 g 0.0359 h 0.1711

3 a 0.6827 b 09545 ¢ 0.9973
4 a 0.0214 b 09270 ¢ 0.0441 d 0.1311

5 c=1.2816 6 c=0.6745

7 c=196 8 ¢ =-1.6449

9 ¢ =-0.8416 10 ¢ =-1.2816
11 ¢ =-1.9600

12 a 09522 b 0.7977 ¢ 0.0478 d 0.1545
13 a 09452 b 02119 ¢ 09452 d 0.1571

14 a ¢ =9.2897 b k=8.5631
15ac=10 b k=1588

16 a a=0.99 b b=196 cc=297
17 a 0.7161 b 0.0966 c 0.5207

d ¢=335143 e k=13.02913
fc =828, ¢, =3572

18 a 0.9772 b 0.9772 c c=10.822
dk=95792 e c =9.02, ¢c; =1098

Exercise 16D

1a 102525 ii0.0478 iii 0.0903
b 1247

2 a i0.7340 i 0.8944 iii 0.5530
b 170.25 cm
c 153.267 cm

3 a i0.0766 ii 0.9998 iii 0.153
b 57.3

4 a 10.56% b 78.51%

5 Mean = 1.55 kg; sd = 0.194 kg
6 a369% bc=069

7 a 0.0228 b 0.0005 ¢ 0.0206
8 a 3.04 b 350.27

9 1004 mL

10 a Small 0.1587; Med 0.7745; Large 0.0668
b $348.91

© Michael Evans et al 2023
Photocopying is restricted under law and this material must not be transferred to another party.
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11 ai 0.1169 ii 17.7
b 0.0284

12 a A:0.0228; B:0.1587 bc= 33—4
1 0.9632
2 0.2442
3 a 0.0478 b 0.2525
4 a 0.7834 b 0.0108
5 0.2819
6 a 0.0416 b 0.0038
Chapter 16 review
Technology-free questions
Tal-p bl-p c2p-1
2aa=-1 bb=1 c05
300~ (50)
1-
4al bl-g c —2
p 1-¢q
5aP(Z<)) bP(Z<-}) c¢Pu(Z>1)

dPr(-1<Z<}) ePr(-1<Z<1)
6 a 084 b 0.5 c 0.16 d 0.68
7 a 0.16 b 0.34 c 0.32 d 0.02
8 a 0.69 b 0.19 c 0.15 d 0.68
9 Best C, worst B
10 a 0.5 bb=-15

Multiple-choice questions

1A 2B 3B 4C 5C 6D
7A 8A 9D 10C

Extended-response questions

1 Category | Range
High > 63
Moderate | [56, 62]
Average | [45,55]
Little [38,44]
Low <37
2 0.92%
3 ai0.1587 ii 0.9747 iii 0.0164
b ¢=53592
c37x10™"
4 a 0.1056 b 0.3797 ¢ 0.032 d 0.092
e 0.423
5apn=60.1, 0=02 b 10%
6 a 0.9044 b 5.88 c 9.044
d 0.2651 e $17.61, 5.40281
7apn=0, 0=2.658 b 0.882
8 a 0.1056 b 0.0803 c 0.5944
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892 Answers

2 Chapter 17 d 03065 e 0.6924
12
| 3a05 b0,3,3,1
T . : . c 1 2 d 09
1 No; sample will be biased towards the type of plo = = 1
< movie being shown. — 3.3
N 2 a No; biased towards shoppers. Pr(P=p)|0.1 04 04 0.1
- b Randomly select a sample from telephone 12
. 4a04 b0,-,-,1
lists or an electoral roll. 3°3
(7)) 3 No; only interested people will call, and they c ) 1 2 d %
(8 may call more than once. PO 3 3 1
(] 4 a No; biased towards older, friendly or sick R 1 1 3 1
; guinea pigs which may be easier to catch. Pr(P = p) 5 2 10 30
(/)] b Number guinea pigs and then generate 3
[ — random numbers to select a sample. e 3
< 5 No; a student from a large school has less 113
chance of being selected than a student from a 5a05 bo, 424 1
small school. c d Rl
7 a Unemployed will be under represented. pl o 113 1 16
b Unemployed or employed may be under 4.2 4
represented, depending on time of day. Pr(P = ) L l E l i
¢ Unemployed will be over represented. 16 4 8 4 16
Use random sampling based on the whole 1234
population (e.g. electoral roll). 6ao, 5°5°5°5> 1
8 a Divide platform into a grid of 1 m? squares. b . 1 2 3 4
Select squares using a random number p| O 5 5 5 5 1
generator to give two digits, one a vertical R 1 5 5 5 5 1
reference and one a horizontal reference. Pr(P = p) %2 32 16 16 2 5
b Yes, if crabs are fairly evenly distributed; 3 25
otherwise, five squares may not be enough. c T3 d %
9 No; a parent’s chance of selection depends on 113
how many children they have at the school. 7ao, 424 1
10 Not a random sample; only interested people b 1 1 3
will call, and they may call more than once. p| 0 1 ) 1 1
11 People who go out in the evenings will not be . 256 256 96 16 1
included in the sample. Pr(P = p) 25 625 625 625 625
12 a All students at this school 113
b p=0.35 c p=042 °@
13a022 b p 8 u=05, 0=025
9u=05, 0=0.224
Exercise 17B ) 10 1=02, 0=02
1a05 b0,3.3.1 11 a 0.0845 b p=03, 6=0.084
c 5 al 12 a 0.1311 b 0.0655
plo = = 1 2 13 a 0.3698 b 0.4606
1 2 z 1 ¢ =025, o=0.1083
Pr(P = p) IR ART) 14 a 0.1844 b 0.7600 ¢ 0.9683
223 pol234,
5 5555 1 0.2858 2 0.8568 3 0.1587
p 0 % % 4 0.0092 5 0.0614
Pr(P = p) [ 0.0036 0.0542 0.2384 6al b 0.5000 ¢ 0.0412
p % % 1 7a09545 b 164
Pr(P = p) | 03973 0.2554 0.0511 8 a 0.9650 b 0.9650
BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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920575 b 0.0139 Chapter 17 review p -
=
1: ?2(1)'848 b 00031 e Yes Technology-free questions (7/]
1 a All employees of the company b p =0.35 i
Exercise 17D ¢ p=040 ®
12008 b 90%: (0.0354,0.1246) 2 a No; only people already interested in yoga a
95%: (0.0268,0.1332), 99%: (0.0101,0.1499) . gse eleclt"r;l roll 3
idth i 3a=- bi{s =1 —
‘Interval width increases as confidence level a 5 {3, 3 } ¢ 10 Y
mcreases 4 700 N
2 a 0.192 b 90%: (0.1510,0.2330), k k 1.96vk(100 — k) w
95%: (0.1432,0.2408), 99%: (0.1278,0.2562) S5a 100 b 100 * 1000
Interval width increases as confidence level .l.
. 0.588
increases 6ap=09 b M= = "
3a02 b (0.1069,0.2931) ¢ Margin of error would decrease by a factor (00]
4 (0.2888,0.3712) of V2 =3
5 a (0.4761,0.5739) b (0.5095,0.5405) 7a 1 b 625 g
¢ The second interval is narrower because the 2 0 7)
sample size is larger 8a38 b (0.95) 6
49
6 a (0.7895,0.9065) b (0.8295,0.8665) 9a4s b 5.9(0.9) =
¢ The point estimate for both samples is the 10 a 0.60 b 0.10 ¢ Increase sample size

same, but the second interval is narrower
because the sample size is larger, and does
not include 0.9. This would cause us to 1B 2C 3D 4 E 5C
doubt the manufacturer’s claim. 6 E 7B 8 E 9cC 10 E
7 90%: (0.5194,0.6801), 95%: (0.5040, 0.6960), 1A 2B e D
99%: (0.4738,0.7262); Interval width Extended-response questions
increases as confidence level increases 1a n b 05 ¢ 2401
8 90%: (0.5111,0.5629), 95%: (0.5061,0.5679), 2401
99%: (0.4964,0.5776); Interval width
increases as confidence level increases
9 1537
10 174
11 a 1549 b 3484
¢ Reducing margin of error by 1% requires '
the sample size to be more than doubled 0.5
12 22017 b 2401 Z2a 101593

Multiple-choice questions

Y
A
*

—

ciM=18% ii M=22% . 5';50'5037
d 2401, as this ensures that M is 2% or less,
whoever is correct 3 a (0.4730,0.6670)
b i0.7738 ii 0.0000003
iii 0.2262 iv 4.75
¢ (0.5795,0.6645)
4ap= % b p=0.15
¢ N =3333.33 ~ 3333 e (2703,4348)
Chapter 18
Technology-free questions
17 7
1a ﬁ b ﬁ
1 624 4\
25 bas o)
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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894 Answers

3al b2 2-V2 45 H
2 2
1 4
4 a— b - c 1.7 d 2.01
5 9
1 20 14 13
5a Egz; b 'Eji c3 d3 e 22:7 f Ezzj
3 3 5 5 5
Gaﬁ bﬁ 07 dﬁ eﬁ
1 1
7a- Z
a7 b 3
8-5p 3
8 b
T, 8—5p
9 aa=0.34, b=0.06 b 1.6644
10 a 0.75 b 0.28
4
63
11 b —
4
23 x 75
12a? b o6
13 0.5
14 a 0.8 b 0.6
15ﬁ
1
16&—5
3 1
17 a (1 -p) bp=§
V3 T
1 - = =
8b1 2 c 5
3 12 7
19am b{O,g,g,l} cﬁ
20 64
dn -3
21 i Pr(Black) = ———
a i Pr(Black) TP
n?-3n+3
ii Pr(White) = ——
ii Pr(White) Y
(n-3)
n?-3n+3
Multiple-choice questions
1E 2B 3D 4B 5C 6A
7B 8E 9D 10E 11C 12B
13D 14 C 15B 16 E 17E 18 A
19A 20D 21D 22C 23E 24B
25C 26D 27C 28E 29 A 30B
31E 32C 33 A 34B 35B 36B
37B 38D 39B 40C 41 B 42C
Extended-response questions
1a0.098 b 29kg c3.5kg dO0.1464
e26lkg £0227 g0560 hO0.79

i9

22992°C b 0.928
dp=9620=79
£008 h75

e 0.608 f22

BN 978-1-009-11049-5

¢ 100°C or 105°C

© Michael Evans et al 2023

3 a i0.7437 ii 0.2525

b FI 0 3000 10000
Pr(F = f) | 0.4387 0.3125 0.2488

¢ E(F) = $3425.50, sd(F) = $3994.80
d (0.084, 0.162) e50 £ 0.0187

4 a 3 b 9.6sec ¢ 25 d 0.1625

e 0.5559 f 12.0
g i0.8§63 ii 8 .
iii E(P) = 0.033, sd(P) = 0.022
h 68%
5b T3
6 $0.76
0.76x — 0.5s,
0.55 — 0.25x,
b $5.95

¢ E(P) = Z(O.75x —0.55)p(x)

x=24
30

+ ) (0.55 = 0.250p(x)

x=s+1

x<s
7aP-=
x>

! ii ! iii !
6 36 6
4 41
25 100

9 a 0.0436 b 26.67% ¢ 183

10 a i 0.1587 ii 511.63
b 0.1809

o1 .. 16

11 ai m 1] ?
b 0.9971

12 a 0.1056 b 102792 ¢

13 a i 0.0105 ii 0.0455

b 0.4396
1149

° 1909
14 ain=425 ii 0=0.9421 iii 0.94 iv 0.9
b i Binomial ii 18 iii 1.342 iv 0.3917
15 a (0.0814,0.1186) b (0.0792,0.1208)
¢ Larger sample of females
d 900 of each sex e 0.078 or 0.922

Algorithms and pseudocode

d 59271

iii 0.8281 iv 0.7677

See online solutions

Chapter 19

Technology-free questions
1 f(g(x)=Cx+ 1) +6=9x"+6x+7
2k=-1-V13ork=-1+VI3

Cambridge University Press
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3y=-2 16a ., ) >
P y=1"x) =
Reflection in x-axis, dilation of factor 2 from 7}
the y-axis, dilation of factor 3 from the x-axis; i
Alternatively: reflection in the x-axis, dilation ﬂ
of factor 6 from the x-axis 1 N -
4 a f'(x) =21x5(5x> = 3)°(5x* = 1) 0 »
b £(0)=2 .
7t ) -8x° ifx<0
=)= —=—— b f'(x)= =
5 a x(I +2log,(2x) b f (2) (m+1)2 F& {8x3 otherwise [le)
7 — sin(2x) -1
6a f(v = 2cos@xe 17 ~log,(1-3x)+¢ 18 fl(x)= — -
) -seo0 B
o Unbx 19 x=rorx=7 0,
X= g e 20205 b068 c032 e
8 a Amplitude = 4; Period = &t 21 a 1 b V31
b y
-2 2
\
22 —, -
3°3
23 a A=32a-8d4 7
12 2
b Max value A = 8—\5 when a = —3
T T T —>» X 9 3
- -2 T r T 24 b=3
12 3\12/6 25a036 b 05625
26 a $0.65 b 0.425
° ¥ 27 0.37
4000
Al 28ah=—; ¢ 20002 + V2)
1
: 29 aEX) =1
1 b 1 {0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0}
1.2y 3/ 1¥=2 L 19x9°
e A A " Tom
o > x 30 p=03
] 6 g+1
i 31 -
! Multiple-choice questions
! 1B 2 A 3B 4 C 5D
maf_l(x):loge(X”)H 6A 7D 8C 9D 10A
s 5 11A 12B 13D 14B 15C
b d°“12f = (‘32’“’) 16 A 17A 18E 19E 20E
11x=_§orx=% 21C 22E 23D 24C
1 i :
13 1(64 -1 Extendeld response questions
18 acet l1ai (5,8) ii Minimum
bda+b-3=03a+b=0 biiA= i(60—5x) iii Max area 15 cm?
ca=3,b=-9 12
. 1 , 2ap=1,49g=3 k=2
15 a g7'(x) = 5 log,(3 — x), domg™ = (~00,3) b im=-2 iiy=-2x+102-14x+6
b y
(3,3)
X
0
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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g iy
2
>
o 1
; f(x)=§(10—x)x
i
(]
| 5 ) ¢ AYX :OXYZ:ABY :CBYZ=1:2:2:3
D !
g Local minimum at (71’ 2 6a if(n)=-100e10(2 30+ 144)
. 1 64 1
. Local maximum at (5.37) ii £7(1) = 10e710 (2 — 50 + 444)
- 3a 7 b ite(6,24) i 7€ (11.546,35);
< A a @ exact: 1 € (25 — V181, 35]
&%) iii 7 € (11.546,24)
7a i y
A
y=/x)
> X
0 Y 0 . -
. 1 b
a .
b 3 square units 14 ¥ =2£(x)
c i 27 27 i — a square units
y=—y=— 2y
X 9 ; 9 162 27 A dilation of factor 2
4ay= —5% + 3 from the x-axis
. dy . ii
b I%zcose—Zsme “ y=f2%)

ii 0 = tan‘l(%) =26.57°
iiil (26.57,2.2361); exact: (tan™'(1), V5) 0 = f(x)
iv =15, a=63435°
v
1

y ]
_1/1 A dilation of factor 1 2
A @’ Tan (2)) from the y-axis
21 +—y=sin®+2cos O iii
y=2cos 6 “

y=f=x)
1+ (90, 1) y=£x)
0 X
> 0
0 | 90
y=sin0

¢ i 0(2sin0,2cos0) iii 0 = 74.4346° A reflection in the

5a iA=x>-5x+50 ii(0,10) ) y-axis
iii A iv y
A
(10, 100)
(0, 50)
(2.5, 43.75)
Ol > X

iv Minimur{l area = 43.75 cm?
b ifx= E(lO—x)x

A reflection in the x-axis

BN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Press
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v y 12 aijii x=1lorx=k-2
A b ib=3-2a, c=a-2
iih=a-2
y=flx+2) ilia=0,b=3 c=-2
y=£x) iva=-1,b=5 ¢c=-3
0 1
X 13azZ=-(Tt-27
) A 2( )
bz 1 )
. A 4 16
A translation of 2 to the left
b f is not one-to-one 7= l(7t -2
c 2
> [
0 7
2
4 7
¢ Max value Z = —9 whent = —
1 A 16 4
d i Gradient = 15 i Gradient = 15 14 ai % ii =
8 ai 0995 ii x=+02 27 8 38
. ! - bi == i — il —
bi h(x) = z(x— 75)2 —1 1i —0.989 98 125 125 125
9 a S = (60x-6x%) b0<x<10 15ak=—
_ a
crmrod s biy=Las?l ii(_ab)
(5, 150) YT 274
dS;:5,=27:37
16 a i 0.9332 ii 0.0668 iii 0.1151 iv 0.1151
b i 33.3% ii 866.4 iii 199.4
N 17 90 — 83 metres from A towards E
0 5 10 18aiy=—-e¢"x+e"(n+1) iix=n+1
1 1
1 1- b'—(l——) fie:e-2
10aio0P=—— iipg= =% Pallmg) ese
sin 0 v sin 0 3 3a% — 273 283 572
2 - i = — ii = _ _—
dMinvalueS=—3WhenAP= 3-3 19bin 372 s n( r + 3 )
2 3 c i
11 b y Yy
T T A
TGEUGaS) _ s
Y y=200(0 + 2cos0) 3 3 o
400 g = (24230
(E, 1007:) ro3
2 _2na?
y=400cos@ T
A > 0 0 >
o] | T
y=2000 2 ii Local minimum at
2
c T (V0.6)a, sz( 2 L3 0.6)2)
Vo6 3
0 (E»G(E“@)) 20 a 0.0023
6 6 a .
2 b Ols-1[-1
(E,M p 311
2 2 r(Q = q) 107
3 V3
> E = — —1 = —
5 0 cE(Q)=Js-1, sdQ) = s
na 21 a 0.091 21 b 0.2611 c 0.275
Minimum value for 7' is —
ISBN 978-1-009-11049-5 © Michael Evans et al 2023 Cambridge University Pre
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898 Answers

a1 ,
22 a E = 9—0(112x—3x)
b i p
A (37.3333, 289.0798)
4
(40, 284 9)
0 > X

ii Max value of P is 289.0798 tonnes
X
A= —(56 -
c ) O( X)

i 4
32
A (28’ 8%

k(l’ %) (40, 7%

32
ii Max value of A is SE tonnes per miner,
occurs when x = 28

23 a l ¥y
(0,2) y=2(x— 1)
0] (1,0 T
ii y
2
y=—16x+2
0 ‘ l\ >» X
8
i y
A
(=7, 100)
y=-2x2-28x+2
(0,2)
/ 0 > X
(=7-52,0) '(=7+5V2,0)

BN 978-1-009-11049-5
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(2—3k —(2 -3k +2(k+2))
k+2° k+2

(23 i{3)
iii (—c0,~2) U (o, %) iv (=2,0)U (%4, oo)
ck<-2

14 14
d ik=0o0rk=— 0<k<—
or 5 5
24 ax=2-log,2
b iQ=—2e2‘2x+2e_x fix=2
dx
i (2,-e—2)
iv y

1
o (~z9)

y
y=b(x+a)2+c )

¢ Dilation of factor 3 from the x-axis, then
translation 1 unit to the left and 2 units up

7
d3

13T
¢ i 1250 square units
14 375

square units
g M

. 36875
18

square units
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0| 12t
Maximum value of A is 12V3
28 a = 5.0290, o = 0.0909
29 ak-= 1i0 loge(g) ~0.02, A=79
b Approx 2:44 p.m.
c T
A

b $409.28

(0,100)
T=21+79¢~002

0

d Average rate of change = —1.6°C/minute
e i 2.0479°C/minute
ii —0.8826°C/minute
3
30 a E
bb=4
c A
A

0, 1)

Y
=

0 1
di0.076 ii0.657
e iA'(p)=-20p(l-p)
iy
A

1 _135

2764
1
iii p=-
iv Most rapid rate of change of probability
occurs when p =

i
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Answers 899

31 a 91.125cm
b [0,15]
c V =0.644.5-0.37r)°
d /s a one-to-one flunction;

10¢3
i) =15- - domh~! =1[0,91.125]

0] (15,0) (91.125,0)

32 a 0.065 36
b i 0.6595 i 0.198 14
c i23.3% iic=0.1075
33ai032 i0.18 i 05
b 0.64

7
ci0.04395 ii0.999 iii 128

34ab y

|

A y=e¥+

<

Il

Y
=

0

1

cy=—+e¢, —=-—+¢'
x

d ii 2log, x <0,x€(0,1)

iii y
A
y=2log, x

> X
0 \(0.7,-0.7)

y=-x
iv (0.7,3.4)
35a im=125n=15,d=375,a=1.5,
b=15
i y
A

(50, 11.5)

11.5

(375.4) _ .
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900 Answers

1

g b (2.704, 10), (22.296, 10) 42ai— i 1+Vh—1
. _
T ﬁ b il i 1+e”7
(62.5, 30) c i 26=2 ii 9+65
- 20— 1)
m de
125, 15) (250,15 - 203
P b? b+1
2 _
[ . x b i w iib=3
() 0 (187.5, 0) 2 m (m\"
; 44 a Local maximum (—, (—) e”"")
7} . _(m(x = 10) S
. d ih(x)= 15+1551n(T) . (m—l’(m—l) enfmﬂ)
- ¢ ii n n
y . .. 5
A ci ) iil- s
72.5, 30 45 a i il i —
. q -~ -
(72.5, 30) p 7
(260, 15) b %
(10, 15) o ci oy, 0037 i 69.31
0 (197.5, 0)
36ak=4
— X
biE(X):% 0 104\5 iiig 0
¢ 0.1857
2 a a2 527
-~ _¢ _a 46 a —— b (0.4961,0.5580
37ak== b E(X) = 3, Var(X) = 72 a 1000 ( )
B c 67% d 99.9955%
. 94‘5 d a=1000(V2 +2)
1 .
38a7 cy=_,x-log 10 dii 36852 Append|x B
dy X
a1 b 0.2v%) ¢ Bven
dx 4/ 4
163 226 3336
4 as5040 b 210
5a120 b 120
6 18
7 a 5852925 b 1744 200
8 100 386
9a792 b33
ey=-5x+10 f 14 units/second 10 a 200 b 75 co d 462
e 81

h 121og,(V7 - 1) = 2V7 + %

40a i0 i ~0.6745 i 0.6745

iv 13490 v 993% i 0.7% 4
b i i 11— 0.6450 La ) d=1+8+27+64=100
iiii 1+ 0.6450 iv 1.34900 =
v 0.9930% vioTe b > K =1+8+27+64+125 =225
4l1ak=n+1 b E(X) = k=1
n+2 i 4
n+1 ol ¢ Y (=l)i=-1+2-3+4-5=-3
— d Median = "/ =
¢ nr2rm+3) edian \E =
1 1
d gZi= S(1+2+3+4+45)=3
i=1
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Answers 901

6
eZi=1+2+3+4+5+6=21

i=1

4
fZ(k—1)2:0+1+4+9:14

Tl“ 1
g 5;(i—2)2=§(1+0+1+4)=2

6
h Zi2=1+4+9+16+25+36=91

i=1
n 11

ZaZi b =1x,~ c%i}xi
5

€49 SJOMSsSuy

i=1 i

1
d i4 e -
i=21 P
Jax+x2+x+ -+
b 32+ 16x+8x* +4x3 +2x* + ¥°
€304+ (2x) 35+ (2023 + (207 -3 +
2x)* 32+ (2x)° - 3 + (2x)°
dl+Gx-—x)+@—0)+Gx-—x3) +(x-x)*
5 5
4ay iy b ) &7 (=3)
i=0 i=0
2

c Z o2 d 23: (2x)3—i .3
i=0

i=0

Exercise B3

1 a x%+36x° + 540x* + 4320x° + 19 440x* +

46 656x + 46 656

b 32x° + 80x* + 80x° + 40x + 10x + 1

c 32x° — 80x* + 80x° — 40x> + 10x — 1

d 64x° +576x° + 2160x* + 4320x> + 4860x° +
2916x + 729

e 64x° — 1152x° + 8640x* — 34 560x° +
77 760x> — 93 312x + 46 656

f 16x* —96x° + 216x% — 216x + 81

g 2% — 12x° + 60x* — 160x> +240x% — 192x + 64

h x'0+10x° +45x% + 12047 +210x° + 252x%° +
210x* + 120x> +45x%* + 10x + 1

2 a -960x> b 960x°
c —960x° d 192 456x°
e 1732 104x° f —25344p7%°
16 7 6

5 (—x+ DM = —xM 4+ 11x10 - 55x% + 165x% —
330x7 + 462x° — 462x° +330x* — 165x° +

55x% = 11x+1
6 a 40 b -160 c -80
d 181 440 e 432 f 1080
7 83026944 8 -768
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