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ANSWERS

EXERCISE 1A HEEmmm

1T am=3, ¢c=7 b m=-2, ¢c= -5
_ 2 | 7 _ 2
cm 3, C -3 dm—E,C—a
_ 1 _ 1 _ 5 _ 3
Em_§5E ) m——g, C_E
2 ay=3x—-11 b y=-2x—1 :yzim—ﬁl
d ::—%m+41
3 a The gradient 1s —10 which means that the balance in the
account decreases by $10 each year.
The y-intercept 1s 90 which means that the initial balance was
$90.
o y=—10x + 90 ¢ 9 years
23 _ 23 .
A d —910 b y——gluiﬂ|46
5 a 150 metres
b The height of the helicopter above sea level increases by
120 metres each minute after taking off.
¢ 390 metres d 4 minutes 10 seconds
6 adx+y==6 b bxr—y=3 ¢ 3z +4y=>5
d 3z—5y=1
7 ay=-5x+2 by:—%m—% c y=2xr—6
_ 3 ., 4
dy=q32+ 13 ;
8 ax + by = d can be written as yz—%erE which has the
form y = mzx + c. Tn::—%
9 adz+y==6 b r—2y =13 ¢ bxr+3y =28
d 7Tz — 6y =17
10 ay=2z+5 b y=—-x+9 ¢ y=gx— 3
_ __ b 19
d 'y——gﬂ:+?
1M a 2z—y=-2 o 3z + 10y = ¢ 8¢+ 5y =—13
12 a y=32z—2 b —2
13 ay=3z+1 b 22 —y=7 :yz%m—I—%
d 202 —y= -3
: 2 1 . _ 3
14 Line I: y=3T+ 3, Line 2. y=—35x—4
15 a yes b no € yes d yes
16 a c=7 © m=11 ¢ t=28
17 a k=-3 b k= —-51 ¢ k= —12
18 az—y+2=0 b —2 19 126 units?

EXERCISE 1B NN

1

*y f_,.--? b AY f
il |/
y=sx+1 E
}ZQ/ % 1 .
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_ﬂ/ﬁlm—»y:S
C d ) \
I~_2x + Hy = 15
I
P \}\ >
51 e
Y Y
e f
=
£I
+ dy = 42
- >
Y
@ m:—%, c=2 © I yes Il no il yes
C
- S 1 >
—3
| (8, —4)
a x-intercept 9, y-intercept —6
b I yes il no ¢ c=—8
d AY
2r — 3y =18
1 8 /
7 Y 1 /ﬁ( >
A~
L
/// (7,-2)
i A
A -
A g
=8
-3, =8
" ( )
\J




ANSWERS 485

5 a x serves of nigiri at $4.50 each and y serves of sashimi at

$9 each adds up to a total of $45. 4.5z + 9y = 45
b 3 serves of sashimi d Y
¢ 8 serves of nigiri ONA.5z + Oy = 45

(8,1)
% 10 *
EXERCISE 1C
1 a (4,4 b 3 ¢ —= d z+3y=16
2 al2cr—y=3 O 3x —y =2 Ccx—y=3>5
d 2z —y=2 e x =23 f 8z + 6y =35
3 a 2x—3y=2 b 2(1)—-3(0)=2 V
¢ PR = QR = /26 units
E a AB=BC=CD=AD=+29units .-. ABCD i1s arhombus.
b y=—z ¢ B:2=—-(-2) v D —-1=—-(1) V
- 3 - 2 _
5 a i3 il —3 © 2¢+3y—21=0
6 a —%? 1)
b The perpendicular bisector of the line joining the two hospitals
is 10x + 12y = 7. An ambulance crew should be sent from
A to locations below this line, and from B to locations above
this line.
7 a Hint: Start by finding the gradient and midpoint of [AB].

b We can find the perpendicular bisector of any two points
A(xz1, y1) and B(x2, y2) by substituting in the values of

1, T2, Y1, and yo2.

i z—3y=0 i 24+3y=09

Il z+y=26

The perpendicular bisectors all intersect at (%, %)

A, B, and C are all equidistant from this point.

¢ The perpendicular bisectors of each pair of points will meet
at a single point. As the three points are equidistant from
the point of intersection, a circle centred at the point of
intersection that passes through one of them will pass through

all of them.
9 a I 9x+ 1ly = —37 I 3z +y=-—10
i 3z — Ty = —3
b

9r + 11y = —37

EXERCISE 1D

1 az=-2 y=-4 b z=1, y= -3
c =6, y=7 d =3, y=2
e x=6, y= f =2 y=—12
2 ax=3 y=5>5 o z=1, y= -1
cr=-1, y=28 d =5, y=28
E;Il':—ﬁ]:,y:—% fm:—l%,y:—%
3 _S,y:—l
— 4
r=295, Y= —2
5 y:_gé
1y
5 ¢ no solutions
é ¢ 1nfinitely many

solutions

The lines are coincident.

7 a %anclm

3
b mzij

are infinitely many solutions.
c x=0 y=—-6

in this case the lines are coincident and hence there

© ¢ = 6, in this case the lines are parallel and hence there are
no solutions.

18 + 3¢ 24
cC T = . ‘y —
6—c 6 —c
REVIEW SET 1A R
1 a Y © Yes, the variables arc
20 linearly related as the
points all lie on a
16 straight line.
¢ gradient i1s —3,
14 y-intercept 1s 20
] d y=—3x+ 20
e y=—1
4
£
0

01 2 3 4 5
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2 ay:—%ﬂ:Jrri b z+3y—12=0
3 a 3xz—2y=12 b 4 4
5 a

b vyes

a yes

Y
6 a y=-1 b 3z —2y=9
7 a i Tz+5y=—6 i Sz — Ty =
b ABCD is a square.
8 axrxr=-2 y=-5 o x =4, y= —2
9 azxz=1, y=7 o r=-—-1, y=2
10 a z=3, y=-1 b =4, y=
1 1
11 d -3 and -3
b 1 k+#£4 i k=4
If k # 4, the lines are parallel and hence there are no
solutions.
If k = 4, the lines are coincident and hence there are

infinitely many solutions.

REVIEW SET 1B
1 a The gradient 1s 10 which means that the speed increases by

10 ms—! each second.
The y-intercept 1s 5 which means that the initial speed was

5ms— L.
b y=10z+5 ¢ 85 ms 1
2 ay=3r+1 b bz —2y=-3
3 ak=7 b k=-11
4 a b
< AY

5 m = % g AY
. (4,57
b i yes 4 :
il no

6 108z units> 7 a i+ i -5 b Sz4y=22
8 a i2x+y=7 i z4+3y=11 i z—-2y=-4
b

All three perpendicular bisectors intersect at (2, 3).
A, B, and C are all equidistant from this point.

9 am—%,y:fil b r=-2, y=4
10 az=3 y=—= b z=12%, y=-31
11 a —= and 1
4
© a = —2, in this case the lines are parallel and hence there
are no solutions.
2 a+ 3
€ r= , Y=
a -+ 2 a -+ 2
EXERCISE 2A
1 a A={1,2,4,8}, n(A) =4
b A=14,6,8,9, 10, 12, 14, 15, 16, 18}, n(A) =10
¢ A={A,R,D,V, K}, n(A) =5
d A= {41,43,47}, n(A) =3
2 a finite © infinite ¢ infinite
a 16 un 3
b 1 ftrue il false  dii true iv true v true

L a subsets of S: @, {1}, {2}, {1, 2}
subsets of T: @, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3},

{1, 2, 3}
O yes C %
5 Each of the four elements can be included or not included 1in a
subset.
. thesethas 2 X 2 x 2 x 2 = 16 subsets.
6 r=3

7 If A C B, then all elements of A are in B.
[f B C A, then all elements of B arc in A.
This 1s only possible if A and B contain exactly the same

clements.
A=B.
EXERCISE 2B N
1 a i AnB={9}

i AUB={56,7,8,09,10,11, 12, 13}
b i ANB=@ i AUB=1{1,2,3,4,5,6,7,8}
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¢ i AnNB=1{13,5 T}
i AuUB=1{1,2,3,4,5,6,7,8,9}
d i AnB = {5, 8}
i AUB={0,1,3,4,5,8,11, 13, 14}
2 a digjoint © not disjoint
3 a True, RNS = @ tells us that R and S have no elements
in common, and hence are disjoint.

b True, every element of AN B is an element of A, and every
element of AN B 1s an element of B.

¢ True, if AN B = AU B then there are no elements that
are in only A or only B. A = B.

d False, consider A = {1, 2, 3, ....} and
B ={-1, —2, —3, ....} which are infinitebut ANB = o
which 1s finite.
bk Not necessarily, consider A = {1, 2}, B = {3, 4}, and
C={1,6}, AnB=o and BNnC = @, but
ANC = {1}, so A and C are not disjoint sets.
5 an(AnNnB)=0,1,2,3,4,5,6,7,0r8
b n(AUB) =11, 12, 13, 14, 15, 16, 17, 18, or 19
6 Each element in AU B must be in A or B, or both. It 1s not
possible that n(AU B) > n(A) + n(B)
n(AUB) < n(A) + n(B)

EXERCISE2C —
1 a A ={1,4,5,9}

© No, since 1 1s neither prime nor composite.
2 a A=1{10,12, 15, 20} b B = {12, 15, 18}
¢ A"’ ={11, 13, 14, 16, 17, 18, 19}
d B’ = {10, 11, 13, 14, 16, 17, 19, 20}
e ANB = {12, 15} f AuB = {10, 12, 15, 18, 20}
g AAnB = {18}
h A’uUB = {11, 12, 13, 14, 15, 16, 17, 18, 19}
i An B = {10, 20}
i AUB’ = {10, 11, 12, 13, 14, 15, 16, 17, 19, 20}
k A’'N B = {11, 13, 14, 16, 17, 19}
| A’ U B’ = {10, 11, 13, 14, 16, 17, 18, 19, 20}
3 a i7 i 3 ii 4 iv 4 v 3
b For any set S within a universal set U,
n(S) +n(S") =n(U).
h a 9 b 11

5 As P C @, then all elements of P are in Q.
. 1f an element is not in @ then it is not in P.

6 Let U=142,3,4, ..} and P = {primes}.
P’ = {composites} which is an infinite set.
Let U=14{0,1,2,3,...} and P = {1, 2, 3, ...}.
P’ = {0} which is a finite set.

EXERCISE 2D N
1 | Number

QIEPI

0

-
K| X|S[X|[X|X]| X]|5]|Z
AR IR AR R LA IR AR
I[85 5180
IR AN AN N RNANE:

2 a false b true ¢ false d true
e false f true g true h false
3 a true b true ¢ false d true
e false f true g true h false
4 a finite b infinite ¢ infinite d infinite
5 Z— U {0}
EXERCISE 2E
1 a |1 The set of all  such that x is an integer between —1
and 7, including —1 and 7.
i A={-1,0,1,2,3,4,5,6,7} i 9
b i The set of all = such that x is a natural number between
—2 and 8.
nm A=4{0,1,23,4,56,7} ii 8
¢ | The set of all real x such that x is greater than or equal
to 0, and less than or equal to 1.
Il not possible
iii A is an infinite set, n(A) is undefined.
d | The set of all = such that = 1s a rational number greater
than or equal to 5, and less than or equal to 6.
Il not possible
liil A is an infinite sct, n(A) is undefined.
2 a b
SVR T WP PP W W 1l ¢ b 401l 1n
0 4 5 L 3 7 L
¢ . > L - o
- | =3 - | B
3 T 6 T
€ o——o0 f —
- | | - < | I >
2 §) X 3.6 10.2 x
g —o h o——o
< | | > - | I -
D 9 T —1 6 T
i * - i - o
- | > - | >
2 T -3 T
K o G | —e o—>»
3 § x 2 4 T
M «—0 o0—0 n
SV E— L <lose060 0000 »
3 7 12 «x 0 5 10 .
© <«—e — P «—0 o—e
< | | > < | I |
0 4 T —1 5 8 T

3 a{zxeZ|—-100 <z < 100}
{xeQ|2< x<3}
{z |z = 8} b {z|-1<z<4}
{xreZ | -3<z<4}
{reN|z<4} U {z €N |z =6}
x € -3, 2| b = € (3, 00|
x € [1,4] U [6, oo
6 a ACB b A¢B ¢c ACB d ACB
e AZB f AZB
7 a A=1{234,56,T}
¢ B={56,7,8)
e ANB =1{5,6,7}

b {z R |z > 1000}

"

U
o 0O A o

¢ x €0, 2|

o

b A = {0, 1, 8}
d B ={0,1,2,3,4}
f AUB={23,4,5,6, 7,8}
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g ANB' ={2,3, 4}
8 a P=1{1,24,714,28}, Q={1,2,4,5,8, 10,20, 40}
b PNQ = {1, 2, 4}
¢ PUQ =1{1,2,4,5,7,8, 10, 14, 20, 28, 40}
d n(P)+n(Q)—n(PNQ)=6+8 -3 =11
=n(PUQ
9 a C={-4, -3 -2 -1} ( )
D={-7 -6, —5, —4, —3, -2, —1}
b CnD={-4, -3, -2 —1}
¢c CuD={-7, -6, —5, —4, -3, —2, —1}
d n(C)4+n(D)—n(CND)=4+7T—-4=7
=n(C UD)
10 a A={6,12,18, 24,30}, B={1,2 3,5,6, 10, 15, 30},
C’z{?, 3,5, 7,11, 13, 17, 19, 23, 29}
b i AnB = {6, 30} i BNC = {2, 3,5}
i ANC =g w AnBnNndC =
v AUBUC =1{1,2,3,5,6, 7,10, 11, 12, 13, 15, 17,
18, 19, 23, 24, 29, 30}
c n(A) +n(B) +n(C) —n(ANB) —n(BNC)
—n(ANC)+n(AnNnBNC)
=H+8+10—2—-—3—-0+0
— 18
=n(AUBUC)
EXERCISE 2F R
1 a b
H.@
U ) U
C d
A e B
ol U
2 a A=1{1,3,5,7, 9} c
B=1{23,5T}
b ANB={3,57)
AUB=1{1,2,3,5,17,9}
U
3
R
L a o
R Q T
) U
5 a 1 A={ab,c,d, h,j} ii B={a,cd,e, f, g k}

it C ={a,b,e, f,i,l} v ANB ={a,c, d}
v AUB ={a,b,cd,e f, g h,j k}

vi BNC ={a,e, f}

viik AnBNC = {a}

viii AUBUC = {a,b,c,d,e, f, g, h, 1,3, k, 1}

b n(A) +n(B)+n(C)—n(ANB) —n(ANC)
—n(BNC)+n(ANnBNC)
—64+7+6-3-2-3+1
= 12
=n(AUuBUC)
| @ | @
U U
C ol
@ @
U U
| @ f @
U U
? A B " A B
U U
C o
U U
| OO | OQB
U U
| OQB f OO
U U
| AOOB | AOOB
U U
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10

o

I.’:r:- Ib:- Itr:s Itn-

A= e A
4 ) | .....
vy " ey
ay
B=N L A
Q 0 Q
= oy oy

3 A B . A B
U - U ¢
i )
A B A B
U ¢ U ¢
EXERCISE 2G
1 ab b 6 ¢ 17 d 8 e 3 f 2
2 a ia il 3a i 2a+4 v 4a + 4
v 3a —5 vi ba —1
b ia=6 i a=322=64
It 1s not possible to have a non-integer number of clements,
as we have in ii.
n(U) can be equal to 29, but not equal to 31.
3 anA+nB)—n(AnB)=(a+b)+(b+c)—0b
—a+b+c
=n(AU B)
b n(A)—n(AnNnB)=(a+b)—b=a=n(ANB’)
& n(A)+n(B)=a+b
A B
. . — n(A U B)
U
5 al5 b 4 6 al8 b 6 7 a7 b 23
EXERCISE 2H R
1 a IH B o | 9 cavtcs
il 3 cavies
i 3 cavies
3
, g
2 a b 1 4 days
il 2 days
[
3 20 people h a 4 stalls b 27 stalls
5 a 10 movies b 4 movies
6 a b 1 16 students

Il 33 students
il 14 students
Iv 7 students

U
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7 a 29 students b 6 students ¢ 1 student d 11 students
8 a © | 2 students
” ii 4 students
il 4 students
Iv 16 students
[
9 a © | 3 farms
Il 4 farms
i 9 farms
U
10 a
L S
. I (12)

b Yes, n(U) —n(LUSUIT) =100 — 88 = 12 nations.
it 30 nations Il 7 nations

REVIEW seT2A ¢+
1 a A={V,E,N}, B={D, L A,G,R, M}

C I & nations

b n(A)=3, n(B)=2©6
¢ ANB =@, “VENN”and “DIAGRAM?” have no letters in
common.
d i false i true i true
2 A’ = {12, 18, 24, 30, 42, 48, 54, 60}
3 a true b false ¢ true d false
L a b e——o0
P W W P P W W - | | >
0 6 €T -3 2 H i
C *—o o
= [|1 all 1|[] T
5 a i P={123,4,6,8,12, 24}
i Q=1{1,2 35,6, 10, 15, 30}
1,2, 3,6}

i PNQ ={
v PUu@ =1{1,2,3,4,5,6, 8, 10, 12, 15, 24, 30}

b n(P)+n(Q) —n(PNQ)=8+8—4 =12
=n(PUQ)

6 a b

U U

'E lE

[J

7 As P C @, then all elements in P are also in Q.
An element which is not in Q must not be in P either.

5. PNQ' =@, Pand Q' are disjoint.
8 a P=1{1,3,51709), Q=1{2468, 10}

© P and @ are disjoint. <

P

9 a 56 members C

| 8 members
il 25 members

il 5 members

d 11 members

Li"
10 a b | 72 students
S H .
Il 39 students
il 268 students
- (296)
11 & dishes
12 a 9 students b 7 students ¢ 17 students

REVIEW SET 2B s
1 @, {1}, {3}, {5}, {1, 3}, {1,5}, {3,5}, {1, 3,5}

2 a SNT=0 b s+t
3 a {zeR|5<z<12}, infinite
b {zreZ|—-4<x< T}, finite
¢ {xeN|z>45}, infinite
4 a xc]2, 5] b z €[4, o0f
¢ x €|—o00, 3] U [1, o0f
5 a S=1{34,56,T7) bl 1 4dddddl,
9 T £
€ 5
a ACB b ACB ¢c ACB d ACB
a X'’ = {orange, yellow, green, blue}
b X' ={-5,-3,-2,0,1,2 5}
¢c X'={ze€Q|x> -8}
8 a A={1,24,58,10,20, 40}, B ={1,2, 4,5, 10, 20}
b BCA
C
3 6 7 9 11
12 13 14 15 16
17 18 19 21
22 23 24 25 26
27 28 29 30 31
32 33 34 35 36
37 38 39
U

9 a P=1{3,4,56,7,89 b 7 ¢ finite

d i 2and 15 arein @, but not in P
i R=1{3,6,9}, all thesc clements arc in P, but R # P

e i {9 i {9} i {2,3,6,9, 15}
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10 a

U

11 4 students

12 a 1 delegate

o

7 delegates

EXERCISE3A 0

1 a 11 b V15 ¢ /30
e 45 f /90 g —+/540
2 a 6 b V6 ¢ 2
e /% f /5 g =+
3 a 2v3 b 26 ¢ 33
e 52 f 45 g 46
L a 5V2 b —v2 ¢ 2¢/5
e —25 f 93 g —3V6
5 a 2v3 b 82 ¢ 56
e 33 f —v/2
6 a 3v2-2 b 12— 14V6
d —12/2+36 e 22492
g —7T—+3 h 34 —30v2
7 a 11+6V2 b 39 — 123
d 89 — 2810 e 2
g 7 h 218
EXERCISE3B
1 a 335 b 14135 < %
e Agﬁ fX2 g 3v5
i 1.'5? i 3V7 K gﬁlﬂ
- 3 -2 . 6 + 22
7 7
d \/ﬁ;2\/§ e —3—2V2
g —7—3V5 . —38 +611\/E
| 28 + /2 ) 17 + 77
23 3
3 a 3-2v2 b = — V2
d &4+ 22 e 3—2v2
g == +5vV2  h 224 222

EXERCISE 3C I

27 members
8 members
14 members

¢ 15 delegates

a > L0 > O > o0 == L
(o
S

—8 + 10v2
22 + 147
305 — 47
46 + 6+/5
—23

10 + 6+/3

1 a2l=2 22=4, 23=8, 29=16, 2° =32, 206 =64
b 31 =3, 32=9, 33 =27, 3% =81, 3% = 243,
36 =729
¢ 41 =4, 42 =16, 43 =64, 4% = 256, 4° = 1024,
45 = 4096
2 a -1 b1 ¢ 1 d -1 el f —1
g -1 h =32 i —-32 j —-64 k 625 | —625
3 a 16384 b 2401 ¢ —3125 d —3125
e 262144 f 262144 g —262144
h 902.4360396 i —902.4360396 j —902.4360396

545 a 0.1

Notice that a— ™

3 3 6 7

b 0.027

¢ 0.012345679 d 1

1
— and " = 1.
a.ﬂ

7 a 21 +234+25+27+29 =125 =53
b 43+45+47+49+51 +53+55 =343 =73
¢ 133+ 1354137 + 139 + 141 + 143 + 145 + 147 + 149

+ 151 + 1563 +

155 = 1728 = 123

EXERCISE 3D N

1 a kS b &tm ¢ rlil d 7°
e mﬁ ¢ mSa—E g 76-::.," h m:}t
i llﬂﬂ:y l 76—11 k mﬁs 313
I jlﬂm n 74t o 135-::{1', & wP—1
q kEt—B [ mBm—n
2 a 4b® b 6w’ ¢ 4p? d 30ct! e d* f 3ab?
. . 3zy”
g 4n® h ¢t7 i 20s2t* j kK11 Kk ; I b°
3 a 2°2 b 272 ¢ 23 d 273 e 2° f 25
g 2! h 2=t 26 j 27% Kk 27 | 2=7
4L a 3° b 372 ¢ 32 d 373 e 3! f 371
g 34 h 3-¢ j 30 j 3° k 35
5 a 2lta b 22tb ¢ 23t d 22=+2 ¢ 2n—l
f 2(3—2 g Zﬂm I Ql—l—ﬂ i 21 i 235‘:—1
6 a 32tp p 33a ¢ 3l+2n g 33+d e 32+3t
f 3y—1 g 31—y h 323t i 33a—1 l 33
7 a 25 b 5° ¢ 24p d 5272
25?1 i 237?1—4?1 g 52p—4 h 32t—|—4
i 21{]—51* i 33—y k 22k 1 54—3{5
1
1 1 6 1
8 al b 3 - 19 d ; e 5 (or 13}
f1 g = h 6 = ] 2 (or 23)
ko 22 1 2L (or 30%)
9 a 372 b 24 ¢ 53 d 31 x51
e 22 x373 f 2673 x 372
g 32k x 21 x5-1 h 2P x 3P~1 x 52
10 a 4a? b 9n? ¢ 125m3 d m3n3
3 4 2
9 t
8 m?2 q? 25
11 a 4a2b? b 4q? ¢ 36b* d —8a3
e —2Tmb5n® f 16a*b1° g 1 (a#0, b+#0)
4 3.3 _8 6 16 6 0 4
h ™m i 2y : a " a I 9p~
81n4 8 b6 b2 g
12 a z° + 23 b z2% — 223 + 322 ¢ ° —1x
d z° — 2% 4+ 223 — 222 e 19— 22% 4+ 22
f o3 —222 4+ g 22 +zx—1
h 2% 4+ 22 + 2 i ozt — 2
a 1 4a? 1
13 a — b ¢ — d
b2 a?b? b2 25m4
9b2 1 a2 a?c?
- — f g — h
a? 27x3y12 be? b
b3 2
3 : 3
1 a — L — I 12am
l a? ad?
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14 a a ™ b 5a™™ c b d 23—n 6 2 22X o L 34313
e 3n—2 f 3gm—4 g an"b™ h g—2n—2 yﬂ jT’
15 a 2 b 21 C $—|—:13_1 d 22 —2¢3 7 a t b 1 (m#o n#o) c 25}'36{]2
e 71 432 f 40—1 — 503 6453
g Tx —d4x~1 4+ 52 h 327! —2¢x72 + 524 8 a x+8~' b dx?+a’+a’ ¢ k72070
—1 —1 _ -2 _ -1 2 y?
16 a 1+ 3z b 3z 2 ¢ bx T 9 a afp7 b — ¢ L
d 7 2+4+273 e x+bx 1 f 2+1—221 3 3
i 5p—l_1_ o i 8z~ 45— 222 11 a 1.274 x 10" m o ;.ZXIU m
k 162-2 — 32— ! L ¢ | 522 — 3+ 2—1 1 6z—2 12 313 sheets 13 2.8 x 10”7 km
17 a 4z+222 b 522 — 443 ¢ 6x3 + 324 REVIEW sET3
d z2+3z e z*+ 23— 422 f 26— 3z* + 623 1 a —/11 b V2 ¢ 17—-11V3 d 28
5 3 2 5 3 2
g z° — 6x° 4+ 10z h 2 +42° +x 4 — /7
2 a 203 b ¥35 ¢ 6-3y3 a A=V
EXERCISE3E 2 9
1 Cand D 3 am? b1 (y#0) ¢ 10,2
2 5 9
2 : 2.59 X lﬂn b 2.59 x 1[)_1 : 2.59 x 10_4 L a kT2 b 1174 ¢ 32+b
2.59 x 10 e 2.59 x 10 . 2.59 x 10 i 5 a ab—2 b jkil—e ¢ »—3 _9.—5
g 4.07 x 10! h 4.07 x 103 i 4.07 x 10~
. - 2 e 6 a 24 b 3k+4 ¢ 53a—b
j 4.07 x 10 k 4.07 x 10 I 4.07 x 10 . . ;
3 a 4.745 x 107 kg b 3x10 3 m 7 az-54- b$6—|—2$2+$—2 c:s3—2:r:—;
¢ 2.599 x 10% hands d 47x107" m 18 or
4 a 4000 b 380000 ¢ 86 d 43300000 8 a — b —= ¢ 2z
e 0.004 f 0.000038 g 0.86 h 0.000000433 1 2 20
5 a 7400000000 people b 0.0112 kg v a— b = o)
¢ 0.0000005 m d 7300000 kg 10 a 33— 2a b 36—8x
6 a 4.5x 107 = 45000000 b 3.8 x 104 = 0.000 38 11 a 143000 km b 0.000000082 m
¢ 2.1 x 10° = 210000 d 4 x107° = 0.004 12 a ~1.96x107°s b ~0.0110s 13 7500 sheets
¢ 6.1x10° = 6100 f1.6x107%=0.0000016 | pXERCISE 4A |EEGE—_—_—
4 _ -2 _
§ 3.9 x 10% = 39000 n 6.7x 107 =0.067 1 a =44 b =z =+V7 ¢ no recal solutions
7 a 4.964x10'3 b 4x10°8 ¢ 3.43 x 10710 d = —0 Y ¢ 1o real solutions
d 1.6416 x 10'% e 4.12164 x 107% f ~527x 10" [ o, _ 4 b o — 49 ¢ 1o real solutions
~ 2 ~ —6 9
gml.fﬁxlo h ~2.63x10 ) 1 1.728 x 10 d »— 5/~13 e o — 9 f o= 7
8 7.5 x 10" peanuts 9 2.61 x 10 m gm:i{l/ﬁ hﬂ::% i.ﬂﬂ:ﬂ:%
10 a 1.15x 10" m _ o .
b We have assumed that we will always be on the side of the I T= /3 ko z=v—6 |z =23
planet that is closest to the next planet, at the time when the 3 axz=T7or—1 b norealsolutions ¢ z=—4-++/13
plancts are closest. It could take a very long time for these
1deal conditions to occur. d r=7 e r—4or —1 f o — —l+vid
: . 3
11 a i ~180x10%m i ~2.59 x 101° m
3+ V2 —1 4+ V7
b ~9.46 x 10® m ¢ ~3.99 x 101 m g = =0or2V2 h:c—‘/_g\/_ |z = 2\/_
: 21 TP 22
d ..!~9.27x1[}12m I m546><10 4 ﬂﬂl":l—l—w b o — 4 :$:2:|:420
il ~ 9.46 x 10*“ hours (= 1.08 billion years) d colut i+ Y-T3 f 0 or 2
12 a It allows us to write very small numbers without having to no real solutions € & = =2+ V- T=UOrs
write and count lots of zeros. g z— 3+ V15 h o— 1 . ¥
b i ~ 1839 times i = 1836 times iii =~ 1.001 times 2
¢ 47 electrons, 60 neutrons d ~ 2.18 x 102! clectrons 3 a =2 b x=1+ V11 C x=—2
— — — — 41
REVIEW SET 3A I 6 az=6  bez=x3 cz=-3 dz=%7
1 a 45 b —/6 ¢ 20V3 — 15 e r =12 f = —i g no real solutions
d 4+3V2 e 86— 60V2 f 4 h$_5+€'/§
2 a -1 b 27 ¢ 2 2
_ .
3 3 26 b 2=7 (or 1_%8) ¢ abpl8 EXERCISE 4B
1 axz=0 b a=0o0 b=0 c x=0 or y=20
h a o b L ¢ 2 5 a 33 b 3% ¢ 23™ da=0o b=0 or ¢c=0
x a
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2 a xz=0o0rbH b z=0o0r -3 ¢c x=—1lor3 5 a,¢,d, and f
d 2=0o0r7 e m:—ﬁmr% fm:—%nr% 6 a A=16—4m - + ,|4 .
3 ax=0o0or—5 b x=5 :m:% dm:5m‘—§
h a a=0, b#0 O =0 or y=0, z#0 b A=9-8m 5 + é —»m
¢ no solutions d =0, y#0 8
EXERCISE 4C.1 M i m =g im<g m#0 i m>g
1 am:{)m‘—% bﬂ::'ﬂm‘—% :m-Onr% ¢ A=9—-4m _ + -;I; = e
d z=0o0r & E:I’::OGI'% f:’E—UUT% 1
2 ax=2o0r3 b z=1 ¢ = —4or?2 imz% llm{—,m;é{) iiim}%
d r=—-30or—4 e x=—-2o0r4 f c=3o0r7 . T
7 e p— — —
g z—3 h 2 — —4or3  r— 11 or 3 For k 8 + 4+/7, repeated root is = = 1 5
j = —4orl W 2= —-Torb | = —2o0rbH For k:—8—4ﬁ, repeated root 1s :1::1-|—VTI?.
_ 2 1 2
Poar=3 o x=-—gor7 cxz=-50r6 | EXERCISE 4C.5 I
1 3 2
d z=35or—2 e r=g35orl fx=—%5or—2 1 a i sum = —4, product = —21 ii roots are —7 and 3
g x —2o0r4 h 2 =2 or —2 i x=—+or3 i . £
3 2 2 4 b i sum =5, product =5 Il roots are —i
: 3 5 1 28
T = —=o0r = K 2= =or—1 | = —2or
I ¢ 3 7 15 ¢ i sum = 3, pmductzg il roots are % and—
f a x=2o0rbH b = —-3or2 c::-::[)nr—% . , £
d 2 —1or2 Emz%m‘—l f o — 3 d i sum = 3, product=—% Il roots are —:I:
3 1
g z=1or —2 h z=6o0r —4 i x=7Tor—5 2 k=—3%, rootsarc —1 and 3
_ _ 6 — 2
) z=4or—2 3 a3a=-, 22=-
EXERCISE 4C.2 M ) 4“’ ] 31 — o
a =4, roots are = and 1; or a = —2, roots are —1 and —
1 axz=2++3 barx=-3+V7 ¢2=7+V3 2
d z—=2++/7 ¢ 1= _34++/3 f o= 14+/7 L k=4, mﬂtsare—ﬁand =: or kzlﬁ,mﬂtsare—%and%
gm:—SiVH h =4++6 I no real solutions 5 az?24+2x—-15=0 b 22 —4z+1=0
2 aoc=-1+-k bo=2+¥E c¢g=-2+,T| & a 322 —2z—-4=0 b 322 +4z—-16=0
22 >l 7 a 222 13z+17=0
da:—l:l:\/_ Engiﬁf% fmz—%iﬁzﬁ b k(82 —10x—1)=0, keR, k#0
2, i0 B Vf—l 5, VI3 8 k(z2+7x—44)=0, keR, k#0
Pamssry brsomEim o crsogE 9 k(422 —6lz+81), kER, k+#0
—b+ Vb2 — dac ’ 1
h = o 10 7z? — 48z + 64 = 0
11 k(8z% —T0x +147) =0, k€eR, k#0
EXERCISE4C.3 ( ) 7
[ .
1 a x=2++7 b z=-3++2 c x=2++3 EXERCISE 4D
1:}:\/? 1 a r=—-2o0r —7 b r =4
dz=—-2+V5 e z=2++2 f z= 5 ¢ r~ 129 or —1.54 d r=150r —2.5
5+ /37 7+ /33 e r~ 1.18 or 2.82 f no real solutions
§ r=—0p h z=2++10 I 2 g = ~ 0.360 or 1.39 h =~ —5.99 or 4.18
2 ax=-—-3o0r—4 b =z~ 1.85 or —4.85
—5 + /57 5+ 13
2 axz=-2+2V2 b z= 3 C r = > ¢ x~0.847 or —1.18 d no real solutions
3 azxz=-3,0,or3 b rx~-1.13 ¢c x =23, 2, 0or —4
—4 + /7 —T7 £+ V97 1 ++/145 o T
d == 9\/_ T = 1 f x = 3 d z=1 e r—=0.5, ~0.618, or~ —1.62
f =~ 4.36, 0.406, or —2.26
g = L+ VT h == L+v5 | ;r:gi V17 4 a no rcal solutions o r~ 1.34 or —3.17
2 2 4 ¢ r=1o0or—1 d norealsolutions e x =~ —2.27 or 2.43
4 T
EXERCISE 4C.4 f z~ —3.36, —1.65, 0.192, or 2.82
1 a A=13 b 2 distinct irrational roots ¢ mz%i% 5 az=0,~173,or—-1.73 b z~ —-0.811
2 a A=0 b 1 root (repeated) C mz% 6 a — 622 +2x—6=0 b =z ~ 5.83
3 a z?=-5, no real roots b A=-20 EXERCISE4E
4 a 2 distinct irrational roots b 2 distinct rational roots 1 a = —-2o0r3 b r=—2o0r3
¢ 2 distinct rational roots d 2 distinct 1rrational roots 2 a r~321 b r~0387or —1.72 ¢ T ~2.46
e no real roots f a repeated root d z~517 e rz~1520r283 f =~ 3.56o0r —1.30
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3 a r~-—1.59 b z~ —0.861, 1.24, or 16 12 k(642? — 1352 —27) =0, k€R, k#0
¢ x~ —2.62 d z~ —0.572 or 0.821 13 a z=25,0,0r —3 b z~~4.93, 0.814, or —1.74
e T~ —2.240r 2.34 f o~ —0.577 or 0.577 ¢ 12~ 2239 or 0.449
4 a 1 x=1lorb il =3 il no real solutions 14 a r~ 28] b r~ 1.85 ¢ r~ —215or 3.58
b i k>-7 n k=-7 i k< -7
EXERCISE 5A
I
REVIEW SET 4A 1 a 4,13,22,31 b 45,39,33,27 ¢ 2, 6,18, 54
1 ﬂﬂ.’f:j:“h.,flg b r=-3o0or7 c&::Oﬂrg\/ﬁ d96,48,24,12
- 1 _ 5
2 a no real solutions b rz=3 c z=1+ 2 2 a us=3 b us = 11 ¢ uig = 29
3 axz=0o0r-2 b z=-3 GT% ¢ z=—95,—1,0r6 3 a We start with 4 and add 3 each time.
Iy a:c:{)nr% b r=50r —1 ¢c r=—3 b u;r =4, ug =13 ¢ ug = 25
d z=1o0r3 zm:%nr—Q f 2= —6or9 B a u1 =7 u2 =09, b 14‘”%
5 ax=-5or4d b x=2o0r3 cm:—%ﬂrT ug =11, uq =13 12 ..
10
7 V4l , —1 4+ /37 of | ®
6 a z—= © no real solutions ¢ = = °
2 6 6
7 a A =49, 2 distinct rational roots b =z = —% or % 3
8 A= -7 . norcal roots 0 >
012 3 45
a m= % b m< % c m> %
10 k(222452 —3)=0, kER, k#0 s aw=1 bus=13 ¢ upxr=79
11 422+ 32z —-2=0 12 k = 3, roots ar —%andiﬂ 6 a B b uzo = 390
- ) 7 a The sequence starts at 8, and each term 1s 8 more than the
13 az=31or-2 b z=2, 3,0r0 previous term. The next two terms are 40 and 48.
¢ x=4,3,0r =5 d z~ 1.84 or —6.92 b The sequence starts at 2, and each term is 3 more than the
15 a r~ 2281 b r~1.73 c r~ —1.84 previous term. The next two terms are 14 and 17.
¢ The sequence starts at 36, and each term i1s 5 less than the
I *
REVIEW SET 4B previous term. The next two terms are 16 and 11.
1 az=0 b = —% c z=+3+4 d The sequence starts at 96, and each term is 7 less than the
9 3 r— 13 b r— 18] P previous term. The next two terms are 68 and 61.
2 2 2 e The sequence starts at 1, and cach term is 4 times the previous
3 ap=0,9¢g#0 b z=0o 2=0, y#0 term. The next two terms are 256 and 1024.
¢ no solutions f The sequence starts at 2, and each term is 3 times the previous
L a ::c:Dnr% b r=0o0r4 ¢c r=1or6 term. The next two terms are 162 and 486.
B B 5 g The sequence starts at 480, and each term 1s half the previous
d z=-2 ¢ r=6or—2 f z2=—3or2 term. The next two terms are 30 and 15.
5 a2z2—-9=0, =43 h The sequence starts at 243, and each term 1s onc third of the
b 2:24+2-3=0 z=1or _% previous term. The next two terms are 3 and 1.
I The sequence starts at 50 000, and each term is one fifth of
¢ 322 —x—2=0, z=1or —% the previous term. The next two terms are 80 and 16.
_5++/13 11+ /145 8 a Each term %5 the square of the term number; 25, 36, 49.
6 a zr—= > b = : b Each term is the cube of the term number; 125, 216, 343.
. . ¢ Each term is n(n + 1) where n is the term number;
7 HLIT:?):l:\/E bﬂ?:—gim 'CHJ:—Z'DI'2 30,42,56
8 a A =0, 1root(repeated) 9 a 79,75 o 1280, 5120 ¢ 625, 1296
b A =41, 2 distinct irrational roots d 13,17 e 16, 22 f 6,12
¢ A = —11, no real roots 10 a 2.4.6.8. 10 b —1.1.3.5. 7
9 a 1 z==6 ¢ 13, 15,17, 19, 21 d 1,5,9, 13, 17
xr—=—6borb 3 3 3 3
e 2,4, 8,16, 32 f 3.5 % % 36
g —2,4, —8, 16, —32 h 17,11, 23, —1, 47
EXERCISE 5B.1 N
1 a 1 u1=19, d=6 0l up=6n+13 Il uis = 103
b i uy =101, d=—4 i up =105 — 4n
il w5 =45
¢ iu=8d=12 i up=1sn+63 iii uis =29
c 1 k>0 i k=0 iii k<0 d |1 u1 =31, d=5 Il uph=55m-+26 Il uys =101
11 k = 8v/2, roots are —v/2 and —3v/2:; or e i uy =25 d=-8 i up =13 —8n
k = —8v/2, roots are v/2 and 3v/2 i w5 = —107
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f 1 ug=a, d=d i up =a+(n—1)d
i w15 = a + 14d
2 a u; =6, d=11 b u,=11In—>5
¢ usp = 545 d yes, uzp = 325 € no
3 a u =87, d=—4 b u, =91 —4n
¢ u4qp = —69 d ugy
b b ui1 =1, d=3 ¢ usr = 169 d ujsp = 448
5 b u =32 d=—-% ¢ up=-227T d n>68
6 u7goe = 100006 7 b usgy = 1381 ¢ no
8 a k=172 b k=4 ¢ k=5 d k=3
e k=7 t k=-4 g k=-20r3 h k=—-1or3
9 ak=%nr—2 b For kz%,d=—5
For k= -2, d =15
10 a up=6n-1 b uﬂ,:—%n-l—%
¢ up = —5n+ 36 d uﬂz—%n—l—%
11 b ugg =815 12 5,65, 75, 82, 10
13 —1,32, 82,134, 178, 222, 272, 32
14 a 50,483, 47, 452, 44 b ugs = —1
15 a k=2 b uﬂzgng_g

1 1 1
16 Hint: Since z >y > 2z >0, then — < — < =,
r Yy oz

17 No, such a sequence would require u; = some prime p, and

d € Z*. Butthen wupy1 must be a multiple of p.

18 a Month 1: 5 cars Month 4: 44 cars
Month 2: 18 cars Month 5: 57 cars
Month 3: 31 cars Month 6: 70 cars

b The total number of cars made increases by 13
So, the common difference d = 13.
¢ 148 cars d 20 months
19 a Week 1; 2817 L  Week 3: 2451 L
Week 2: 2634 L.  Week 4: 2268 L

each month.

b The amount in the tank decreases by the same amount

(183 L) each week.
¢ in the 17th week

EXERCISE 5B.2 N

1 a 140.75 g b u,, = 140.75n

2 a 59.25¢g o up = 32+ 59.25n c 0<ng12

3 a u,=580—16n b u, = 9850 — L58n

4 a b5.75 online friends per week b u, = 28.25 + 5.75n
¢ No, the model 1s only intended to estimate the number of

online friends. We can simply round to the nearest whole

number.
d 143.25 =~ 143 online friends

5 a u, =1950+ 100n
b i Catering is €100 per guest.
il The venue hire 1s €1950 (with O guests).

¢ €10450
EXERCISE5SC
1 a iur=3 r=2 ii upob=3x2""1 iii
b i u1 =2, r=5 i ou, =2 x 571
i ug = 781250

¢ i uy =512, r=3

i ug = 2

ug = 768

i u, =512 x 2l—"n

d 1 u1=1, r=3 i u, =371 i ug = 6561
e fur=12 r=3 i up =12 x (2)" 1
. 39 19683
Ug = =— —
VT 96 64
f i lel—lﬁg r = —2 Il unzl—lﬁ(—Q)“_l
i ug = 16

a up =25, r= b up =5x2""1 w5 = 81920
3 a u =12, r:—%

b un:12><(—%)”_1, ulgzﬁ
h a u =8 r=-—32 b u1p &~ —0.601

. B

5 au1=8,fr=ﬁ b Hint: wu, =23 x (272)71
6 a k=6 b k=12 ¢ k=+14 d k=+2

e k=436 f k=48 g k=2 h k= —-2o0r4
7 a k=-3o0r4 © For k= —3, nextterm is 2—;

For k& = 4, next term is 24.

8 a up=3x2""1 b up =32x (—3)" 1

¢ up =3 x (£V2)7 1 d u, =10 x (£V/2)1— "
9 a u; =352, T:% b um:1366%
10 a wug — 13122 b w4 = 29163 ~ 5050

_ 3 —~
¢ u18 = 3oz ~ 0.0000916
d ‘11,1(}:—98415 ~ —192

512
11 2 primes

Consider u1 =2, r = % The only other prime 1s ug = 3.
12 ar=2++2
b For r=2+ \/i, geometric to arithmetic 1s 2 + 2\/5 : 1.
For r =2 — \/5, geometric to arithmetic 1s 2 — 2\/5: 1.

EXERCISESD ¢~
1T a 1 =~ 15h3ants 1 ~ 4823 ants b =~ 12.2 weeks

2 a ~ 278 b year 2057

3 a i =~ T7T3deer il =~ 167 deer b =~ 30.5 years
5 a | =~ 2860 il =~ 184000 b = 14.5 years
5 a ~336¢ © =~ 10.2 more years

6 a €39712.41p.a. b €54599.05 p.a.
EXERCISESEY —

1 £9367.58 2 a €2233.58 b €233.58

3 §716.38 5 a $20977.42 o $23077.89

5 a €37305.85 b €7305.85

6 $11222.90 7 Bank A 8 £14977

9 $11478 10 $22054.85 11 ¥3000 340
EXERCISE 5E.2

1 a $8487.20 b $16229.84 ¢ $27672.16

2 a $1218.99 b $1485.95 ¢ $1811.36

3 $16236.48
EXERCISESE.3 -0 00

1 a $5567.55 b $5246.43

2 a €23651.79 b €20691.02

3 a 54782.47 o $782.47 ¢ $3958.90

d The investment has not been effective. The real value of

the investment after 6 years is less than what was originally
invested.
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4 a Real interest rate = 1.[13? ~ 1.003 996 ~ 4%
b $6602.66
( 100 + 4 )4‘9
Up
100 + r
EXERCISESE. i
1T €1280 2 a €26103.52 b €83 896.48
2 a ¥30013 b ¥5H7487 s 24.8%

EXERCISE 5E.5 N—

1 74614.60 pesos 2 $6629.65
3 a $9452.47 o $12482.59
L a €6705.48 o €1705.48
5 a 2.82% pa. b €4595.67 6 $1997.13
7 $80000 8 $108.69 9 2 years 9 months
10 13 years 3 months 11 15 years 12 14.5% p.a.
13 6.00% p.a. 14 5.15% p.a. 15 21.2% p.a.
EXERCISESF o
1 353:]_8 bSE,:ST ¢ Sio =153 2 us =7
TL
3 a i Sy,=) (8k—5) i S5 =95
k=1
T
b i S,=) (47— 5k) i S5 =160
k=1
T
¢ 0 Sp=)> 12(5)F! i S5 =231
k=1
TL
d i Sp=) 2(3)k! i S5 =262
k=1
Sn = L i S5 =1L
€ I on = Z 2k—1 o5 = 17§
k=1
T
f i Sp=)> Kk i S5 =225
k=1
4 a 24 b 27 ¢ 10 d 25 e 168 f 310
20
5 Sog = Z(fﬂc— 1) =610
k=1
7 a l-+ 2+ 3 +..4+n—-1)+n
n+n—-1)+n-2)+.... + 2 41
1
bsﬂ—”(”;) ¢ a=16, b=3
T
8 Sp= ) (2k—1)
k=1
9 b (04+1)°=0%+30)*+3(0)+1
(1+1)°> =12 +3(1) +3(1) + 1
(2+1)% =2 +3(2)2 +3(2) + 1
(3+1)3 =33 +3(3)2+33)+1
(ﬂ—l—'l)S —n3 +3n%+3n+1
" 24+ 6n+ 11
10 ) (k+1)(k+2)= nn” +6n + ),

k=1

3

0
i (k + 1)(k + 2) = 570
k=1

EXERCISE 5G N——

1 a 160 b 820 ¢ 30873 d —1460
e —150 f —740

2 a 1749 b 184 ¢ 2115 d 14102

3 a 160 b —630 ¢ 135

h —1152 5 18 layers

6 a 1 38laps i 78 laps o 1470 laps

7 a $450 b $4125

8 a 65 scats © 1914 scats ¢ 47850 scats

9 a 14025 b 71071 ¢ 3367 d 89870

10 a k=5 b Sos = 2800

17 uyp = 56, us = 49 12 S0 = 310 13 8 terms

14 a d=3 b n=11 15 15 terms

16 Hint: S, = g(zul + (n —1)d)

=§(2x1+(n—1)x1), and so on

18 10,4, —2 or —2,4,10 19 ug = 32
20 2,5, 8, 11,14 or 14, 11,8, 5, 2
2T a u1 =7, us = 10 b u9p = 64
22 Sgo=-80 23 uy=-2, d=2
24 a Aun

12 (4,11)

(3.9)q
° 2.7),
(L1.5),
4
D{J 1 2 3 4 D >

b 5, is the sum of the arcas of the first n rectangles.

¢ | The left side of each rectangle increases in length by
2 units from the previous rectangle, wu,+1 = up + 2.
ii The arca of the (n + 1)th rectangle is y 1.
Sn+1 1s the sum of the areas of the first n rectangles
and the (n + 1)th rectangle, S,,+1 = Sn + Un1.

25 15d
EXERCISE 5SH
1 a 6560 b 5115 ¢ 2009 ~ 24.0
N 32769 ~
d ~ 189134 e 3202 ~4.00 f ~0.585
3—|—\/§ " _ 1yvn
2 a Sp=-—j (V3" —1) b S, =24(1—(3)")
n _ 40 1\n
¢ S, =1-—(0.1) d Sp=2(1-(—35)")
3 a 3069 b 2352 ~ 4.00 ¢ —134217732
¢ $26361.59

5 a The number of grains of wheat starts at 1, and each square
has double the number of grains of the previous square.

¢ up =2""1 d (264 — 1)~ 1.84 x 10'? grains of wheat
6 a $5790 b S, =100000((1.05)" —1) ¢ ~ $40710
7 £18413.84
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o aSl_%z 52:%: 83:%5 Sd::i_g: 85:% b%
bSn_Q”;l cgnzl_(%)HZW;l REVIEW SET 5A I
- 2 1 a wus = b ug =19 ¢ Sq4 =37
da n—o0, Sp—1 2 k L1 3 bu =6 r=2%1 ¢ ~ 0.000 183
e As n — oo, the sum of the fractions approaches the area 2 r== T=73 116 ~= 1.
of a 1 x 1 unit square. b u, = % x 2n—1  or —% x (—2)7 1
9 uy = % or b4 5 23, 21,19,17, 15, 13,11, 9
10 Arithmetic: U = 30 or 7% 6 a ~ 45.7 mL b Uy ~= 45.Tn ¢ ~ H94 mL
19 7 a 10% b 16 + 8v/2 8 a 1272 b 3022
Geometric: wusg = 319 or (%) 5 +8v2 2
9 a 2011: 630000 sheets, 2012: 567 000 sheets
12 n=75 13 n=11 b =~ 5630000 sheets
14 a In 3 years she will earn $183 000 under Option B, compared 10 a 144419116+ 25+ 36449 — 140
with $126 100 under Option A. i s 6 7 99
b i A,=40000x(1.05)""1 i B, = 59000+ 1000n ®3Ftitsts=w
¢ ~ 13.1 years 11 a up=3n+1 12 a £15425.20 b £15453.77
e i graph 1 represents T4, graph 2 represents T'g 13 $4800 14 a €6622.87 b €13313.28
i P(22.3, 1580000) i 0< n<22 15 a $24076.91 b $22822.20
_ 3 _ 2 _
b Ag = $8000 x (1.03)® — (1.03)"R — (1.03)°R -
— (1.03)°R — (1.03)*R — (1.03)3R — (1.03)2R | 17 a 17 terms b 12971 ~ 255.998
— (LO3)R—-R 18 wu; = 54, *r:% or wup = 150, fr*:—%
n _$2139 - |7| < 1 in both cases, so the series will converge.
‘ o ' For w1 = 54, r=§ﬂ S = 162.
I
EXERCISE 51 N , For w; = 150, r = —%r, S = 107%.
1 a ltis geometric with w1 = 55 and 1 = 10° and we are 19 a The number of cigarettes Tim smokes decreases by 5 each
adding all the terms. Therefore it 1s an infinite geometric week, with 115 in the first week. The common difference
Series. 5 d = —5.
b Usinga, S = ﬁl — % — % 0.3 = % b 24 weeks ¢ 1380 cigarettes
1 - L
10 20 a 22
2 a 0d=4 b 0.16 = 16 ¢ 0312 =1 ]
=9 0= D14 = 333 b i Si0=310+ 155v/2 i S =320+ 1602
K a 54 b 14.175 21 w1 =3 22 r=4
5 al h"‘l% ﬁulzga’*":% 23 m=3,y:—1,z=% or m:%,y:—l,z:S
7 uy =8, r=+ and u1 =2, r=7 8 S5 =2 24 a $192000
9 b S, =19-—20(0.9)" ¢ 19 seconds 10 70 cm b 1 $1000, $1600, $2200 i $189600
11 a 09 = & + 2+ 2= + ... which is geometric with ¢ i $500, $600, $720 i $196 242.12
9 q r_ L d Option 3 e $636.97
U] = 10 dll r = 10 3 6 . . :
9 25 x =135 (z = —= gives a divergent serics)
_ Q — 10 _
0.9 =25 — L REVIEW SET 5B I
1 1 1 1 1
¢ kuTS 1 a E, ﬁ*f?;&: 513 o 17, 22, 27, 32, 37
1 ¢ 3 L3357
2 b u; =63, d= -5 ¢ ug7y = —117 d wuzs = —202
3 Up =73 —6n b ugzy = —131
_ _ 12285
L a Sio9 = 432 b Sio = 556 ~ 48.0
5 a uy = 2p 205
b Stacy makes ~ £4.17 per customer. The setup fee for the
{“,IU stand ~ £44.17.
¢ ~ £105.83
12 z = 3 6 w0 = 10240 7 27 metres
13 w1 +wus2 +uz+ug +.... hascommonratior, 0 <r <1 8 a 88337.11 b $8369.33 ¢ $8376.76
a u1 — uo + u3z — ugq + .... has common ratio —r 9 a2 k:iM b For k — 2Y3 r:ﬁ
.. —1 < —r <1 and so the series is convergent. 3 3 6
h ' For kz—ﬂ,?‘:—ﬂ
VU1 + J/uz + /uz + \/ug + .... has common ratio /7 3 6
. —1 < 4/r <1 and so the series is convergent. 10 a 35.5 km b 1183 km
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1331 98
11 a F55~0634 b = =6.53
12 w11 = 15953 ~ 0.000406 13 3.80% p.a.
14 182 months (15 years 2 months)
15 a $10069.82 b $7887.74 16 $2174.63
17 a 70 b ~ 241 ¢ 2= ~0.0341
18 a up =3 x2n! b Si5=24575%
19 a =~ 3470 iguanas o year 2029

20 a 0<zxz <1l (werequire |2z — 1| < 1) b 35

21 a The sequence is 241, 2ui1+d oguit2d
or 2u1, 2d49u1  (24)29u1
which 1s geometric.
b 32

| [y

7
22 a $82539.08
b
n (years) 0 1 2 3 A
Vi ($) [100000]106000(112360[119101.60|126247.70

¢ Vi, = 100000 x (1.06)™ dollars
d S, = 6000n dollars

e
n (years) 0 1 2 3 4
T, ($) |100000/112000|124360]|137101.60|150247.70
f 19 years .
2 —2n+1
23 47% or 31% 24 S, = -
2n+1 — 1
25 a r=4
© Hint: Ifwuq is the first term of the arithmetic sequence, show

that (w1 + 7d) X 4 = uy + 23d.
EXERCISE 6A N———

1 a = 57.2mm b ~ 33.5 cm ¢ ~40.5m
d ~ 138 cm

2 ~41.4 cm 3 =~ 68.5 mm

h a =~ 133 cm? b ~ 9.62 m? ¢ ~ 58.5 cm?
d ~ 192 cm?

5 =~ 5.26 cm 6 =~ 21.5cm

b ~6.04d ms™!
b 87(1+ +v/2) ~ 60.7 mm

J a ~191 m

8 a 8/2~11.3mm
¢ 128 mm?

9 ¢ r=098m, 0~ 585 d ~1.29m

EXERCISE 6B.1 I———

1 a 5.7802 m? b ~ 112 cm? ¢ ~ 14.9 cm?
2 a 1440 cm? b ~ 51.6 cm? ¢ ~ 181 m?
3 a 23814 cm?
b 34 cm 5
Sl em areca — 2754 cm
34 cm 5
919 om area — 7446 cm
34 cm
- area — 2550 cm?
hem 5617 cm?
arca ~ cm
v/ 27 297 cm

¢ ~ €540
L a 26940 cm? b ~ 407 m? 5 ~ 2310 ¢m?

6 a (10z? + 12z) cm? b (14 3)z? cm?
EXERCISE 6B.2 N

1 a ~1005.3cm? b ~ 63.6 km? ¢ ~ 188.5 cm?
d =~ 549.8 m? e ~ 1068.1 cm? f =~ 84.8 cm?

2 a =~ 2210 cm? b ~ 66.5 m? ¢ ~ 14800 mm?
d ~ 12.1 cm?

3 a s~5.39 b ~ 46.4 m? ¢ ~ $835.24

h a =~ 50.3 m2 b ~ $1166.16 ¢ ~ 150.8 m?
d =~ $2789.73 e =~ $3960

5 =~ 266 cm? 6 a SA=4nr? b ~ 540 m

7 a SA=3nr? b i ~4.50cm i ~4.24 cm

8 a SA—=6nrz?cm? b SA = 37r? cm?

¢ SA=mnz2(1+ /5) cm?

9 a 4cm b ~ 25.1 cm ¢ ~ 84.1 mm
10 a =~ 34.7m? b =~ 285.4 m? ¢ ~ 62.8 cm?
11 ~ 24600 km 12 a 2%° b o= 220

180 s

EXERCISE 6C.1 R

1 a 25.116 cm? b 373 cm® ¢ 765.486 cm®

d ~ 2940 cm? e ~ 3.13 m3 f 1440 cm?
2 a 648000000 mm? b ~11.6 m> ¢ 156 cm?
3 a 05m b 0.45 m ¢ ~0.373 m3
4L a 7.176 m3 b $972
5 a b ~ 40.8 m?

¢ ~4.08 m?
1m

6 ~ 81.1 tonnes
7 a 2 trailer loads b $174.60

¢ i 2loads i $95.90 d $270.50
8 a 100cm b 1500000 cm® (or1.5m?) ¢ 95000 cm?
9 a % ~ 2.67 cm b ~ 3.24 cm ¢ ~1.74 cm

10 ~ 12.7 cm

EXERCISE 6C.2 B

1 a ~ 463 cm? b ~ 4.60 cm? ¢ ~ 26.5 cm3
d ~ 1870 m? e ~ 155 m3 f ~ 226 cm?
2 a ~ 29000 m3 b 480 m? ¢ ~ 497 cm?
3 a=~119m° b 5.8 m ¢ ~ 1.36 m® more
e The hemispherical design, as it holds more concrete and is
shorter.
a ~ 4.46 cm b ~ 2.60m ¢ ~ 5.60 cm
a i ~67.0cm? i ~ 113 m3
b V = %?TT‘B This 1s half the volume of a sphere because

when h = r, the cap is a hemisphere.

EXERCISE 6D N

1 a 12.852 kL b ~61.2kL ¢ ~ 68.0 kL

2 a =~ 12200 cm? b ~122L 3 594425 kL

L a =954 mL b 4.92 kL ¢ H155tins d $18042.50
5 ~0.553m (or ~ 55.3 cm)

6 a 1.32m> b 1.32kL ¢ ~10.5cm 7 ~ 7.8 cm
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8 a ~252mL b 1 ~ 189 mL i 3.25 cm
9 35 truck loads
10 a ~ 110000 mm?

b The external surface area and internal surface area of a
container may be different.

¢ 1 1870000 mm?3 ii 1.87L
REVIEW SETS6A

i~ 502000 mm?

1 a ~183cm b ~ 38.3 cm ¢ ~ 91.6 cm?
2 ~104 cm
3 a =~ 377.0 cm? b =~ 339.8 cm? ¢ ~ 201.1 cm?
4L a 71 m? b $239.25
5 a ~4.99m3 b 853 cm? ¢ ~ 0.452 m?
6 ~ 3.22 m° 7 =~ 82400 cm? 8 ~ 1470 m?
9 a T734.44 mL b ~198L 10 ~ 68.4 mm
1" a height=33m—-18m—08m=0.7m=70cm
b ~ 1.06m ¢ &~ 15.7 m?
¢d Hint: Volume of silo

= volume of hemisphere + volume of cylinder
+ volume of cone

e ~ H.2kL

REVIEW SET6B

1 a 0°~76.6° b ~ 14.3 cm?

2 a ~29.1cm b ~ 25.1 cm?

3 a =~ 84.7 cm? b ~ 7110 mm? ¢ ~ 8.99 m?

L =~ 23.5 m? 5 =~ 434 cm?

6 a ~ 164 cm® b 120 m° ¢ ~ 10300 mm?®

7 a 052m?® b 508m? 8 ~5680L 9 ~1.03m
10 a ~6.08 x101% m? b ~ 1.41 x 1027 m3

11 a ~56.5cm° b 3 cm ¢ ~ 96.5 cm?

EXERCISE 7A N

4 = 3 A |
1 a 1 3 i < mn 3
5 i VB g s
b i 3 i i —=
7 T—— w7
¢ i —= il —= il
5 _ i —6_ i 2
d Ter il —== i 2
2 a XY ~49cm, XZ~3.3cm, YZ=59cm
b i ~0.83 il ~ 0.56 i =~ 1.48
3 a Hint: Base angles of an isosceles triangle are equal, and

sum of all angles in a triangle 1s 180°.

b AB=+v2~ 14l m
N 1
¢ I =~ 0.707 i —= = 0.707 i 1
4 The OPP and ADJ sides will always be smaller than the HYP. So,
the sine and cosine ratios will always be less than or equal to 1.

o a b - a b a b
5 a [ n - i — v — v — vi —
c c b c c a

b A=90°-B

¢ i sinf = cos(90° — 0) i cosf = sin(90° — 0)

1
i tan@ =
tan(90° — 0)
6 a ~7.50m b ~ 7.82 cm ¢ ~ 4.82 cm
d ~517m e ~6.38m f ~ 4.82 cm
7 a xz~3.98 b 1 y=x4.98 i y=4.98
8 a r~287 y~4.10 b r~ 16.40, y ~ 18.25
¢ x~ 10.77, y~ 14.50

9 a perimeter ~ 23.2 cm, area ~ 22.9 cm?

b perimeter ~ 17.0 cm, area ~ 10.9 cm?
10 = 21.7 cm

EXERCISE 7B N——
1 a 0=>53.1° b 0~ 45.6°
d 0~ 524° e 0~T76.1°
a 0~ 56.3° b | ¢=~33.7°
a 6~ 39.7°, ¢~ 50.3° b a~ 38.9° [B=51.1°
¢ 0 ~615°% ¢=~28.5°
4 a The triangle cannot be drawn with the given dimensions.
b
C
a
b

¢ 0 ~13.7°
f 0=~ 36.0°
i o~ 33.7°

The triangle cannot be drawn with the given dimensions.
The result 1s not a triangle, but a straight line of length 9.3 m.

T~ 2.65, 0= 37.1°
r ~6.16, 0~ 50.3°, y~ 13.0

6 ~ 135° 7 a~6.92
EXERCISE?C
1 a rxr=~4.13 b o~ 75.5° ¢ B ~41.0°
d r~6.29 e 0 ~51.9° f r~12.6
2 ~ 22.4° 3 ~11.8 ¢cm
L a ~ 27.2 cm? b ~ 153 m? 5 ~ 119°
6 =~ 36.5 cm 7 a x=~45.4 b »r~ 2.24
8 a r=~3.44 b a~ 51.5°
9 a ~12.3cm? b ~ 14.3 cm?
10 a — b ~9.33m
13m ¢ ~71.3
8m
11T a ~2.59cm b ~ 846 cm
12 a 0 =~ 36.9° b r~11.3 ¢ o~ 61.9°
13 ~7.99cm 14 =~ 89.2° 15 =~ 47.2° 16 ~ 6.78 cm?

EXERCISE 7D EET

1 =~ 183 m 2 a ~46.4m b ~ 259 m
3 ~ 1.58° FE a ~ 26.4° b =~ 26.4°
5 ~142 m 6 0~ 12.6° 7 ~9.56 m
8 ~46.7Tm 9 [~ 129° 10 =~ 10.9m
11 =~ 104 m 12 =~ 962 m 13 = 3.17 km
14 ~ 43.8 m 15 a ~ 184 cm b ~ 35.3°
16 a ~108cm b ~365° ¢ =~949cm d =~ 40.1°
17 a =~ 82.4cm b ~77.7TL
18 a i 2m i ~201lm b ~ 6.84°
19 a ~102m b no 20 a ~734m b =~16.2°
21 =~ 67.0°
22 a ~149m° b ~ 0.331 m* ¢ ~ 88.9 cm3
23 a Hint: Consider
d m (%)G
1.49 x 10" m — .,/ .
b =~ (0.285 arc seconds
EXERCISE?E
1 a N b N
A 4
 075° :
qA:“"‘:B L ooh ot e
\
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C T: d EXERCISE 8A
o i 1 a 3 b % C % 4 5 e 35
<AL N f 2 g & h & i 2m i 4m
B : (s T 4t 23
E kk e | 37 m = n 9 o I8
\ \ 2 a ~0641° b ~239° ¢ ~555° d ~ 3.83°
2 a 126° b 245° ¢ 152° d 308° e ~6.92°
3 a 072° b 252° ¢ 162° d 3492° 3 a 36° b 108° ¢ 135° d 10° e 20°
e 113° f 2093° f 140° g 18° h 27° I 210° i 22.5°
h =~ 125° 5 a ~224m b =~ 333° ¢ ~ 153° F a =~ 114.59° b ~ 87.66° ¢ =~ 49.68°
6 a N b ~ 1.20 km ¢ = 0.903 km d =~ 182.14° e ~ 301.78°
5 5 a [Degrees[ 0 [ 4590 [135[180]225[270]315]360
Radians | 0 | & %%ﬂ%%%2w
b
Deg.|0]30160]90|120]150]180|210|240]270|300] 330|360
7 =~ 2.41 km 8 ~ 12.6 km
7 || | 2w | 57w 7m | 40 | 37 | 5w | 11«
9 a ~854m b ~ 203° Rad (0l g 13|12 |5 |5 |7 |5 |32 T |5 |2
10 = 73.3 km on the bearing ~ 191°
11 ~ 17.8 km on the bearing ~ 162° EXERCISE 8B R
12 a ~ 046.6° b ~ 4.22 km 1 a 7cm b 12 cm ¢ ~13.0m
2 2 ~ 2
EXERCISE 7F I # @ Gom o Agemt ¢ ~ 8.2l em
_ -~ _ 3 a arc length ~ 49.5 cm, arca ~ 223 cm?
1oa 1 [EH] I [EF] i [EG] v [FH] b arc length ~ 23.0 cm, areca ~ 56.8 cm?
° 1 [MR] I IMN] a ~068° b 0.6°
2 a 1 AFE ii BMF iii ADE iv. BNF 5 a 0=0.75° arca = 24 cm?
—~ —~ —~ . o . 2
b i BAM i BNM i EAN b 0=1.68% area=21cm
_ . _ ¢ 0~ 2.32¢° arca = 126.8 cm?
3 a 1 =369° 0 =251° il =56.3° v =29.1° ,
b i ~33.7° i &33.7° i ~252° iv ~30.8° 6 a8 ~3lom ° ~952m
¢ i ~59.0° i A~22.0° il A 22.6° 7ooa =s59lcm o ~18.9 cm 2
~ C i~ C ot
d i ~64.9° Qi ~ 717 8 a a=0.3218 b 0~ 2.498 ¢ ~ 387 m
s ~ 31.7° 9 a x11.7cm b r=11.7 ¢ =37.7cm d 6 = 3.23°
REVIEW SET 7A 10 ~ 25.9 cm 11 b ~2h 24 min 12 =~ 227 m?
I
6 5 . 4 6 3 13 a a=~>5.739 b 0~ 168.5 ¢ o=~ 191.5
~ 71.62 cm
2 az=351 bazxx5ll ¢ zx5.62 14 a 4cm b i ~216cm? i &~ 29.3 cm?
3 ~43.4 cm? h 0=233" x~390, y=T7.15 15 a Hint: Let the largest circle have radius r1, and use a right
~ O o~ o
5 0~ 819 6 124 angled triangle to show that sin & = L
7 a x=~28 b z~4.2 C £ ~5H2 o5 5 10 — 7y
- o - b 22T ynits? ¢ =
8 =~ 13.5m 9 a 118 o 231 ¢ 329 - 4
10 13 km on the bearing ~ 203° from the helipad. EXERCISE 8C W
11 =~ 8.74° 12 = 0607L 13 a ~53.1° b =~62.1°
1 0 (degrees) | 0° | 90° | 180° | 270° | 360° | 450°
I .
RfVIEH ;;T 734 AC 95 e ) 0 (radians) | O e T ST”T 27 %’T
a ~ 4. ~ 2. = 5.
B R A0 om, S o >0 em sine 0 | 1 0 | -1 | o0 1
o I =044 i =~ 0.90 i = 0.49 P — 1 0 1 0 1 0
2 a 0= 34.8° b 0~ 39.7° ¢ 0~ 36.0° tangent 0 | undef. 0 undef. 0 undef.
2 AB= 120mm, AC ~ 111 mm
b A~ 257 60~53.6° a=x 36.4° 2 a 1 A(cos26°,sin26°), B(cos146°, sin 146°),
O ' o
5 a ~200cm b ~ 1500 cm? 6 ~2.54 cm ) i(‘:”ﬁ 199 o 1998) ,
7 ~ 204 m 8 a 90° b ~ 33.0° i A(0.899, 0.438), B(—0.829, 0.559),
. : : : C(—0.946, —0.326)
9 = 3.91 km on the bearing ~ 253° from his starting point. . _ _
10 = 546 km 11 ~ 485 m3 b i A(cos123° sin123°), B(cos251°, sin251°),
~ o ~ oo C(cos(—35°), sin(—35°))
12 a =~ 144 b ~18.9 ¢ ~21.8 i A(—0.545, 0.839), B(—0.326, —0.946),
13 a 1 =27.6cm il =~ 23.3 cm b =~ 6010 cm? C(0.819, —0.574)
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i L ot ﬁ P
3 a i ﬁ"""{)‘m? i ~ 0.866
b |4 (degrees) [ 30° | 45° [ 60° | 135° | 150° | 240° | 315°
0 (radians) | = [ T | § '?jT?T ‘%T %T %T
- 1 |8 A | 1 |_V3|__1
sine s | 73| 5 — 5 - 5
- V3 | 1 1 1 V3 1 1
cosine |55 |—=| 5 [~ 5| 3 | &5
L B T (R _
tangent 7 1 (V3 1 7 V3 1
A
Quadrant DiggrEe Radian cos@|sinf|tanf
measture measure
1 0° < 6 < 90° 0<O0< 5 |+vel|+ve| +ve
2 90°<0<180° [ S <O0<m | —ve|+ve| —ve
3  |180° <60 <270°| <O <=L | —ve|—ve| +ve
4 270° < 6 < 360° ST'” <O0<2w| +ve | —ve| —ve
5 a land4 b 2and 3 ¢ 3 d 2
6 a cos400° = cos(360 + 40)° = cos40°
© sin :"7“ 511:1(5'—"rr + 211') — sin HT“
137 13 _ 117
¢ tan =g~ = tan( =F — 371') = tan(—T)
7 Band D 8 Band E
9 a i =098 i 0985 iii =~0.866 iv =~ 0.866
v 0.5 vi 0.5 vii = 0.707 wiii =~ 0.707
b sin(180° — #) = sinf ¢ sin(m — @) = sin
d The points have the same y-coordinate.
. o . o agy 2 . B T
I 135 i 129 i Tﬂ iv *3‘?
10 a 1 =0.342 I =~ —0.342 u 0.5
iv —0.5 v =~ 0.906 vi =~ —0.906
vii = 0.174 viii = —0.174
b cos(180° —0) = —cosf ¢ cos(m—0) = —cosl
d The x-coordinates of the points have the same magnitude but
are opposite in sign.
e i 140° i 161° i 23X v 2F
11 tan(w — 0) = —tané
12 a = 0.6820 b ~ 0.8572 ¢ ~ —0.7986
d ~0.9135 e =~ 0.9063 f ~ —0.6691
13 a ¢ sin 0 sin(—6) cos 6 cos(—0)
0.75 ~ 0.682 |~ —0.682| =0.732 | ~0.732
1.772 | ~0.980 [~ —0.980 |~ —0.200 |~ —0.200
3.414 | = —0.269 | = 0.269 |~ —0.963 | = —0.963
6.25 |~ —0.0332 | = 0.0332 | =~ 0.999 ~ 0.999
—1.17| =~ —0.921 | = 0.921 | = 0.390 | ~ 0.390
b sin(—0) = —sinf, cos(—0) = cosl
¢ Q has coordinates (cos(—@), sin(—0)) or

(cos @, —sin 0)
cos(—0) =cosf and sin(—0) =
d cos(2m — #) = cos(—0) = cos O
sin(2m — @) = sin(—0) = —sin 0
e tan(2m —0) = —tan0

(since it 1s the reflection of P in the x-axis)
—sin 6@

14 a

b

C

d

e

- 0).

The angle between [OP] and the positive z-axis 1s (%

Pis (cos(F —0), sin(% —0))

XP XP
I In AOXP, sin = — = —
OP 1
XP = sin 6
00X 0OX
I In AOXP, cosl) = — = —
OP 1
s, OX = cos@
icos(% 9) XP = sin#
i sm(% 19) = 0OX = cosf
i CDS%ZSiH(%—%) —SIH%NUSUQ
ii sinZ =cos(% — F) = cos 3T ~ 0.383
1
tan( = — 0) =
(2 ) tan

EXERCISE 8D N

1 & b C d e
sin 6 715 715 — 12 0 —715
cos 6 % —V% v% —1 —w%
tan 0 1 —1 -1 0 1
2 d o c d e
o | 3 | £ | 3| B[ 3
oo |4 4 2]} |7
3 a CDEETW:—%, Siﬂggr — ‘f, tan%z—\/g
b EDS(—%)Z%, sin(—%) :—%, tan( g):—l
h a cos5 =0, sing =1 b tan % is undefined
5 a3 bl ¢l d-1 ¢ f V2
g = h 3 i 2 i -1  k —vV3 | —/3
e 3;'1'5 5; ¢ 45’:": 5:;1'
7 a%,‘% b T,TI c%,%ﬁ d 0, 27
SN
8 a %, 1éﬂ, l.'é:rr! 2?3?1‘ b T{;r’ 1{13?1_, lgﬂ_, 2%1'1' c 321'1'} '?'21'1'
9 af=13%,3F b 6=2Z,2F ¢ O=m
d =2 e §=3K, 2K fo=2%, &
g 0=0,m2r h0=2Z 3¢ 20 Ix
o= Uz -3 4w
10 a @=km, kcZ b 0=5+km ke
EXERCISE SE N
1 a cns@zi% b cosﬂzi%ﬁ ¢ cost) = *1
d cost =0
2 asinf=+3 b sinf=+¥L ¢ sinf=0
d sinf = +1
3 a sinnﬁ?:lg@ b cosﬂz—@ C CDSQZ%
d Siﬂgz—i—g
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_ 1 _ _ 1 16 a 0~0.841 or 5.44 b 0~3.39 or 6.03
L a tanf = W b tanf = —2V6 «':tr:mt’:?—\/E
e ¢ 0~1.25 or 4.39
dtani?:—g 17 ay:\%ﬂ: by:\/gﬂ:—I—S
5 a sinf— —2=, cosf=—2= b sinf@ =2, cosf=—2
V13 V13 ° > | REVIEW SET 8B I
¢ sinf=—y/3, cosl=——= 1 a 72° b ~83.65° ¢ ~2492° d ~—302.01°
2 Siﬂgz_%!r cos f — 1_5;3 2 =~ 111 cm? 3 ~103°
& 1 4 radius ~ 8.79 cm, area ~ 81.0 cm? 5 45cm or 6 cm
6 sind = N cos ) = JRZ 1 6 a cos2E =0, sinZf = -1
EXERCISE 8F W b cos(—%F) =0, sin(—%)=—1
1 a 60 =76.0° or 256° b 60 ~33.9° or 326.1° 7 a sin(m—p)=m b sin(p+ 27) =m
¢ 0~ 36.9° or 143.1° d 6 =90° or 270° ) — Vi 3 d B m
e 0~81.5° or 261.5° f 0~ 83.2° or 276.8° CRP = " R
2 a 60~0.322 or 3.46 b 6 ~1.13 or 5.16 a 150°, 210° b 45°, 135° ¢ 120°, 300°
cGEDGE)S or 249 d9ﬁ132 or 49? 9 aezﬂ_ bﬂ:%,%ﬁ:%,%
e 0 ~0.114 or 3.26 f 0 ~0.167 or 2.97 4
] Fi o
3 a 0~ 1.82 or 4.46 b 0=0, m or 27 10 a 133 b % ¢ 174
¢ 0~ 188 or 5.02 d 0~ 358 or 5.85 11 perimeter ~ 34.1 cm, area ~ 66.5 cm?
e 0~ 0.876 or 4.02 f 0~0.674 or 5.61 3. % b _% ¢ 2
g 0~ 0.0910 or 3.05 h 0~2.19 or 4.10 1 1 1
b a 0~ —95.7° or 95.7° b 0~ 53.1° or 126.9° 14 a 235 b 13 ¢ -3 d3
¢ 0~ —56.3° or 123.7° d 0~ —36.9° or 36.9° 17 a 0= 0.322 b 0~ 1.95
¢ 0~ —39.8% or 140.27 1 0~ —140.57 or —39.5% | EXERCISE 9A I
’ : 07 127 or 5.02 o T 1 a ~29cm2 b ~ 384 km’ ¢ 20 m?
For §~ 1.27. sind =75, tand =5 2 a ~ 18.7 cm2 b ~ 28.3 cm?2 ¢ ~ 52.0 m2
For 0~ 502 sinf=—¥2 tang= 2 3 2~190 4 a ~ 166 cm? b ~ 1410 cm?
EXERCISE 8C  MENNNSSSSI 5 ~18.9 cm® 6 ~ 137 em®
- - 1 7 a ~71.616 m? b ~ 843 m
1 a y=+3z b y==x Cy=-—"x5T ,
. 8 ~ 374 cm 9 ~ 7.49 cm 10 =~ 11.9m
2 ay=v3z+2 b y=-V3z ¢ y=-_5%2 11 a =~ 48.6° or ~ 131.4° b ~42.1° or a 137.9°
3 a 60~1.25 b 0~ —0.983 ¢ 0~ —0.381 12 i 1s not covered
h a 0~23.2° b 6~117° ¢ 0~ —11.3° 13 a =~ 36.2 cm? b ~ 62.8 cm? ¢ ~ 40.4 mm?
REVIEW SETS8A d ~ 19.3 cm?
dar 5% 5m 14 =~ . =
1 d T h T C ? d 3‘?1" 4 69 cm
2 Yk EXERCISE 9B N
1T a ~28.8cm b ~ 3.38 km ¢ ~14.2m
B Y > 2 a 0~ 82.8° b 0~ 54.8° ¢ 0~ 98.2°
I 3 BAC ~ 52.0°. ABC & 59.3°, ACB ~ 68.7°
L a ~112° b ~ 16.2 cm?
3 a (0.766, —0.643) b (—0.956, 0.292) - 10 26 R
da ~ ] —~
¢ (0.778, 0.629) d (0.866, —0.5) . . .
h 12 cm 5 aZ b 15° ¢ 84° a cost =065 z~ 3.8l
7 a 6 ~752° P ~6.30m
6 a ~0358 b ~-0035 ¢ ~0259 d ~1.072 5 0 DB ~ 400 e~ 0 86
_— . m i . m
7 a cos360° =1, sin360° =0 ~ L
b cos(—m) = —1, sin(—m) =0 b ABE = 68.2°, DBC ~ 57.5° ¢ ~17.0 m?
| 9 b z=23++22
2 L 3 2 1 2 .
8 a SmT’“ — JEE, cua?ﬂ = -3, tanT“ — —/3
S . 1 ; 10 a =~ 10.8 b za 2.77 ¢ =~ 289
b sin = %2, cosF =3, tanF =3 11 =z~ 1.41 or 7.78 12 BD =~ 12.4 cm
9 a i60° i % b Zem ¢ Zcm? 13 0~ 71.6° 14 =~ 6.40 cm
10 “tELI'l:TJ:L 11 Slnt:}::tﬂ 15 a r=2 b 4\/ECH12 16 ﬁ63aj 1170, 360,, 144°
15 4
EXERCISE 9C.1 e
12 a ¥ b0 c¢i 13 a2 b ——E
2 2 V13 V13 1 a z~284 b z~ 13.4 ¢ =~ 3.79
14 tanf = Y& d =~ 10.3 e = 4.49 f oz~ T7.07
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2 a a=~21.3cm b b~ 76.9cm ¢ ¢~ 5.09 cm
3 a BEC = 74°, AB~ 7.99 cm, BC = 9.05 cm
b XZY = 108°. XZ ~ 13.5cm, XY = 26.5 cm

b z~17.7, y~ 33.1 5 z =11+ 5v2

EXERCISE 9C.2 I

1T a x~9.85 b =~ 41.3
2 (~62.1° or (= 117.9°

¢ xr~DbH2.8

b ABC ~ 28.7°

3 a BAC ~ 30.9°

¢ ACB =~ 30.1° d BAC = 46.6°

e ABC ~ 55.5° or 124.5° f ACB ~ 25.4° or 154.6°
K a We find that sinx ~ 1.04 which has no solutions.

© The triangle cannot be drawn with the given dimensions.
5 a i ACB~ 22.9° ii BAC~ 127.1° b =~ 25.1 cm?

6 No, the angle opposite the 9.8 cm side has a sine of 1.05, which
1S 1impossible.

7 a =~694° or ~ 110.6°

b P ¢ For PGR ~ 69.4°:
I ~ 60.6°
. i~ 43.1 m?
1Tl
Jm i~ 30.2m
-~ For PGR ~ 110.6°:
R : A~
Ql QE I ~ 19.4°
ii ~ 16.5 m?2
il ~23.9m
EXERCISE 9D N
1T =~ 17.7m 2 ~ 207 m 3 ~10.1 km
h =~ 23.9° 5 ~ 37.6 km
6 a ~5.63km b on the bearing ~ 115°
¢ i Esko H ~7.37Tmin (7mmn22s) d = 295°
7 =~ 9.38° 8 ~69.1m 9 a =380m b =~94.0m
10 a Iil b ~ 2.98 km
: ¢ ~ 179°
PN oo
N 2-4km )223’
[ ¢ AN
Q
11T a ~55.1° b =~50.3° 12 =~ 65.6° 13 ~ 9.12 km
14 a ~ 74.9 km? b ~ 7490 ha 15 ~ 85.0 mm
16 ~ 104.2°
o~ 94.3°
Area =~ 13 100 m?
~ 96.8"
=~ 64.7°
Cd

17 ~ 7400 m? 18 =~ 2.52 km?
20 ~292m 21 a ~ 3.97 km
22 b ~ 1.467 cm

REVIEW SET 9A N——

1 a =~ 26.8 cm? b 14 km?
2 ~ 22.7 cm? 3 a ~10.5cm

19 ~ 32.2° and ~ 87.8°
b ~1.13 km

¢ ~ 33.0 m?
b ~11.6 m

F a r~9.24 b 0~ 59.2° ¢ r~ 6.28
5 ~ 113 cm? 6 ~ 51.6 cm?
7 ax=3o0rbH b Kady can draw
2 triangles: 8cm
3511]%;53 7cm
Tem
A
8 b r~19.3 ¢ ~43.3 cm
9 ~721lcm, =~=11.2cm, = 12.5 cm
10 =~ 74.4° 11 2= 18.5, y~ 13.8 12 42 km

13 a ~69.5° or ~ 110.5°
b For ABC ~ 69.5°, areca ~ 16.3 cm2.
For ABC ~ 110.5°, area ~ 8.09 cm2.
14 =~ 577Tm

REVIEW SET 9B
1 a x~34.1 b =z~ 18.9 2 ~47.5° or 132.5°

3 a f~299° b 0~ 103°
4 a AC~ 12.6 cm, BAC ~ 48.6°, ACB ~ 57.4°
b PRQ = 51°, PQ =~ 7.83 cm, QR ~ 7.25 cm
YXZ 2~ 78.3°, XYZ ~ 55.5°. XZY ~ 46.2°
a r~693 b xx114 ¢c r~T7.16 d x=~234.7
~ 17.7T m 7 =~ 7.32m

perimeter ~ 578 m, area ~ 15000 m?
~ 560 m on the bearing ~ 079.7°

10 BAD ~ 90.5°, BCD ~ 94.3°, ADC ~ 70.2°
11 Q ~ 39.7° 12 a ~ 10600 m2 b ~ 1.06 ha

13 a The information
given could give
two triangles:

o
L
e
g

"

O 00 O Wt

~ 3
b ~ 223 m A 3 m

14 a i ~20.8mm i ~ 374 mm? b ~ 2270 mm?
15 a Hint: Let BAC =0, so A= bcsin6.

EXERCISE 10A I—————

1 a 7z
— = o
Y Y
va< (5,0,0)
C AZ d AZ
(0,0,2)
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10

a i 214 units i (3, —2,1)

b i 2v/5 units i (2,1, 1)

¢ i 246 units i (3, —2,1)

d i /69 units i (—4, L, 4)
e i 5V2 units i (2,3, %)

f i /83 units i (-2, 2, 1)

a 1sosceles with AB = AC = /101 units

a x2+y?+ 22 =29, P lies on a sphere with centre (0, 0, 0)

and radius 3 units.

b (r—2)2+(y—5)2+(z—4)? =1, P lies on a sphere

with centre (2, 5, 4) and radius 1 unit.
a AZ b AZ

A plane parallel to the

3

s

o scalenc
AB = /342 units, AC = /72 units, BC = /414 units
AB2 + AC? = (1/342)2 + (1/72)% = 414 = BC?
triangle ABC is right angled.
a M(Z,-2,3), N(%, -5, —1)
b PR = 2v/34 units, MN = /34 units = 2 PR

B(—7,11,3) 7 P(—2,5,0), Q(4,—1,3), R(1,7,6)
k=2++/23

A line parallel to the
YOZ plane, passing X-axis, passing through
through (3, 0, 0). (0,2, —1).

C AZ d AZ

X

A circle in the XOY
plane, centre (0, 0, 0),
radius 2 units.

radius 3 units.

A sphere, centre (0, 0, 0),

pemre e ——
Y b Y
3
X

A 4 by 1 rectangular plane
2 units above the XQOY
plane (as shown).

All points on and within
a 3 X H x 2 rectangular
prism (as shown).

EXERCISE 10B

1 a
2 a
C
3 a
b
C

27 units? b 60 units? ¢ 40 units?
D(—7,0,3), E(-7,4,0) b 42 units3
5 units d 96 units?
The centre of the base is (3, 3, 0) which is directly below
the apex.
108 units?
i M(6,3,0) i 3v/10units iii 36(1++/10) units?
L volume = 720 units®, surface arca = 564 units?
5 a /41 units b 827 units? ¢ /77 units
d =~ 305 units?
6 a /238 units b ~ 15400 units®
7 a (—3,4,-3) b /38 units
¢ volume ~~ 981 units3, surface area ~ 478 units?
8 a
9 a
10 a
b

4 units b k=-3+6 ¢ ~ 88.0 units?
D(—4, —2,2) b 16.8 units ¢ =~ 190 units®
i A(10, 40, 0), B(50, 160, 0), C(110, 140, 0),
D(70, 20, 0)
i (60, 90, 15)
40 000 m* ¢ ~ 8540 m?

11 2461200 m>
EXERCISE 10C N

1 a

2 a

3 a

4L a

3 a

6 a

7 a

8 a

10 a
11 a
b

12 a
13 a

C

~ 50.2° b ~ 48.1°
M(3,3,0) b ~ 25.4° ¢ =~ 50.2°
M(4,6,0) b ~66.5° ¢ i ~35.0° ii ~44.1°
M(2, 4, 0) b | ~682° i ~60.5°
M(—4,3,5) b i ~30.3° ii 45° ¢ =~ 34.4°
i 3+/3units ii 3units iii v/38 units b =~ 29.1°
~ 67.3° b ~ 22.3°
~ 53.6° b = 10.8 units? 9 k=-1
M(2,3,5) b i ~66.8° i ~128° iii ~76.0°
The bird is at (30, 20, 10).
i 10/6 m~ 24.5m i ~ 24.1°

(-3,4,4) b XU ~502km ¢ 135° d ~5.05°

@ ~ 7.09 km

I ~ 1.71°

b Jack, Gabriel, Malina
i~ 7.64°

REVIEW SET 10A s

AZ b AZ
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= 795
v 5~ 0.644
52 518
EXERCISE 11C N
1 a {A B C D} b {1,2,3,4,5,6,7, 8}
. . N ¢ {MM, MF, FM, FF}
p d I 6 units n (_1’ _4’ 1) 2 a U= {]—: 25 3:1 4:: 5: ﬁ: 7:1 8:: g:r 10: 11:: 12: 13: 14: 15? 16}
b i 3v/10 units i (—2, -3, %) b i A= {48, 12, 16} c
. A B
3 isosceles with AB = AC = /41 units i B=1{1,4,9, 16} > 3 s
4 a 128 units® b M(8, 4, 0) ¢ 2+/13 units 6 7
d 32(2 -+ +/13) units? ~ 179 units? e =~ 29.0° 131?4115
5 a /29 units v
b volume &~ 327 units>, surface area &~ 273 units? 3 a b Adic?
6 a M(5,4,3) b ~649° ¢ 1 ~43.1° 1 ~ 25.1° 6| ¢ ¢ o o o o
7 ~614° 8 a k=2 b ~ 68.9 units? DR
1] © © © o o o
9 a P(2,7,—2.5), Q(8,3, —2.9) b ~7.22m A coin al 4 oo d 3
¢ ~ 3.17° Tl o o o o o o 2] ¢ © ¢ © o o
REVIEW SET 10B I HI—e— ¢ ¢ i Lo 09 %% %41
- .
1 a i /41 units i (2,3, 3) 123456 1 23456
b 1 /83 units ii (—%,, %, %) C _ d A spinner 2
A spinner 41 o o o o
2 a PQ = +v14 units, PR = /45 units, QR = /59 units Dl © ¢ ¢ ¢ o o
3 o o o o
PQZ—FPRZ:(\/E)Z-{—(\/LE)E:E)Q:QRZ C © © © © © © ol e e b e
triangle PQR 1s right angled. BI-¢¢9¢9¢9¢° oo o o
b ~ 60.8° Al o 0 0 0 o o dE spinﬂeri
2 k=1++30 1 2 3 4 5 6 A B CD
5 3 f &
4 a 96 unis b 2v/13 units h a b-cent  10-cent b coln  spinner
¢ (104 + 16+/13) ~ 162 units? H A
H é
5 a (—-1,0,-1) b 3+/5 units < <:T <H 2
¢ volume &~ 1260 units®, surface area ~ 565 units? A
5 s T<H Téﬁ
6 a =214 b ~ 3.53 units T C
7 a M(6,9,5) b =71.6° ¢ i =54.2° i =~ 36.7°
. C spinner 1 spinner 2 d draw 1 draw 2
8 a H(2, —4, E) b ~ 4.48 km % p
¢ i M(—4,1, 1) i ~7.82km il ~220° 1<§'§ P<E,
9 a Riﬂ, 0, 3) b PRO =~ 46.5°, QRO =~ 36.7 , EY B EB
¢ PRQ = 60.6° Z W
X P
EXERCISE 11A N 3<E'§ Wé%
1 a =0.78 b ~0.22
2 a ~0487 b ~0.051 ¢ ~0.731 5 ABill's number
) - 71 o o o o o -@
3 a 43 da}rg 4] I ~0.0465 10 = 0.186 I = 0.465 6l -0 o o o .@.
F a ~0.0805 b ~0.126 51 © e 0o 0e(e)o o
5 a ~0265 b ~0.861 ¢ ~0.222 1o o o(0)o o o
6 a ~0.146 b ~0.435 ¢ ~0.565 J 'é@""
7 a i ~0171 ii ~0613 b ~0.366 ¢ ~ 0.545 AP 20008
1 @i e ¢ 0 o0 o
EXERCISE 11B I T2 3 45 6 7 » Adam’s number
1 a 7510 b i ~0.325 il ~ 0.653 i~ 0.243
& coml comn2 coin3
2 a Junior | Middle | Senior | Total o <:H
Sport 131 164 141 436 H<: T
H
N t 28 81 176 285
0 Spor T<:T
Total 159 245 317 721 H
H<:T
b i 436 ~0605 i 31 ~0182 i 27 ~0.356 T<: —
743 148 - 1085 T<:T
3 a 1 755:~0.602 I 1535 ~ 0.120 i mmD.STQ



506 ANSWERS

EXERCISE 11D N 18 a b i %
1 1 7 4 1 8 F C
1 2 39
2 a3 b < i L
3 al bl ¢4 41 o1 g1 *
4 9 9 18 6 36 - (12)
1 1
12 ' 3 1 5 13
EENNEEEE IEE - MR 4§ <3
e % {remember leap years} 20 a 73
5 a {GGG, GGB, GBG, BGG, GBB, BGB, BBG, BBB} 21 a k
1 I — .3 1 .7 b i v 23 v =
o I 5 iz - 3 v = vV 5 vi 3 60 60
6 a {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB, vi
BACD, BADC, BCAD, BCDA, BDAC, BDCA, 29 3 b i 27
CABD, CADB, CBAD., CBDA, CDAB, CDBA, 50
DABC, DACB, DBAC, DBCA, DCAB, DCBA} i 1—5;]
<1 1 PR .1 8
b i = i 5 i 5 v 5 o=
7 a  Ab5-cent b i % i i iv %
T o © a1 1 . 3 v 2
= v = 25
Hl e 2 4 U
20-cent
0T 23 a a=3, b=3
; b i = i == i - iv 3 v 2
8 a A coin b i 1—1(] i % 10 10 40 8 ]
e o 9 9o 9 i 2 v 3 EXERCISEM1E *
H ¢ ¢ ¢ spinner > ° 1 27 saves 2 =~ 16 times 3 a % © 50 occasions
e
1 2 3 4 5 4 15 days 5 30 occasions
1 1 5 11 5 25 6 a 1 =0.55 i ~0.29 i~ 0.16
9 d 36 b 18 < 9 d 36 e 18 f 36

b | =~ 4125 people il =~ 2175 people

10 a Both grids show the sample space correctly, although B is il ~ 1200 people

more useful for calculating probabilities.

b % EXERCISE1AF 0 002
11 a die 2 b i % — % 1 P(AUB) =0.55 2 P(B)=0.6 3 P(XNY)=0.2
6'lL 7 8 9 10 11 12 i 2 4 a P(ANB)=0 b A and B are mutually exclusive.
5 6 7 8 9 10 11 36 5 P(A) = 0.35
A5 67 8910 i 2 =2 -
3456789 .10 = 6 a yes
2 A5 —6—T7T 8 I“E:ﬁ b . A_,gl ‘e B) — I ‘e AU B) = 4
T 2 3 4 5 6 " 36 T8 7 a1 p 12 8 4 7T o 4 ¢ 23
die 1 Vi % — }_g 25 25 25 25 25 25
not possible h & I not possible j 12
12 a die 2 b i %:% S P 5 p I 35
A 8 PLAUB) =1
6 5432110 i S =2 . ; ;
54392101 36 9 Hint: Show P(A’UB’') =2 — P(AU B)
4 321012 i 18 — 1
3210123 36 2 EXERCISE 11G N
2 F—0—1—2—3 4 -, 6 _ 1 1 1 1 1
1612 3 45 Y367 6 1 as bg 2 ag © 3
T 2 3 4 5 6 v 2=2 3 a 0.0096 b 0.8096
die 5 a 0.56 b 0.06 ¢ 0.14 d 0.24
13 a spinner 1 b i =< 8 12 27
‘P 15 5 d 158 b 198 C 198
3369 1215 i & 6 a Rubbish Recycling b i 045
2246810 o6 _ 2 bin bﬂ‘; il 0.05
+ 15~ 5 0.5
112345 P<
—> 0.9 05 0’

spinner 2
Py 0.5 Q
3 14 9 4 4 ‘ P’
14 a = b 7 15 ag b&sE <3 {Q,
17 26 5 37 2 17 *
16 d E b E C E 17 d E b E C m
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= 25
2nd basket b I 5

-« 20
| 4—9

1st basket

=

= o

ol

9 a 2p%—pt b p=~0.541
10 Penny - Quentin - Penny

To win 2 matches 1n a row, Kane must win the middle match, so
he should play against the weaker player in this match.

EXERCISE 11H N———

7 2 4 14 1
1 a b_ﬂﬂal_ﬁb 3 a = b =

1_75 3 15 55 55
hoa 2= b =2 x & ~0.000606
¢ =25 X 2= X g= ~ 0.000006 18
d 2L x 28 x 22 ~ 0.912
a 2 b 2 6 a =2 b -
7 a 0.19

Officer
Navy <
0.22 0.81 Other rank
0.15 Officer
047 —=  Army <:
Other rank

0.85
0.31 0.21 _, Officer
AirFurce:-<:
0.79 Other rank
b 1 0.1774 il 0.9582 i 0.8644
8 a 0.28 b 0.24
9 a b =

.1 )
5 Wl 50
rain
1 »
5 loss
1
20

no rain

% loss
9 1 19
100032 112 12 ai ol
187 325 787
EXERCISE110 o
1 1 1
1 d 1 o 5 () 2 5
3 a
7 22 study both

2] = 11
b i s i 55
L a by I%
B D
23
. (14)
5 a b i 4 i 2
Sunburnt Bitten 255 59
1] 53 1) 14
’ (10)
7
6 3
13 T 11 T 4 1
7 d 30 b 50 C 50 d 5% e = f 1
3 2 23 14
10 70 T

EXERCISE 11) HEES
1 P(RNS)=04+05—-07=0.2 and P(R) x P(S) = 0.2
R and S are independent events.

2 a i o i 5 il 5

b No,as P(A| B) # P(A).
3 a 035 b 0.85 ¢ 0.15 d 0.15 e 0.5
4 Hint: Show P(A’'N B’") =P(A") P(B’)

using a Venn diagram and P(A N B).
5 P(B) =0 6 0.9
7 a PD) == b No,as P(D|C) # P(D).

700
8 P(AUB)=1 or P(ANB) =0

EXERCISE 11K IEEEEE————

1 a 0.0435 b =~ 0.598 2 a ~0.773 b ~ 0.556
10 ~ 15 99
3 3 h =~ 0.424 5 0.0137 6 o3 7 5
9 10 ~
8 a5 b 15 10 a 095 b =0306 ¢ 0.6
11 a 0.104 b ~ 0.267 ¢ ~ 0.0168
__ 46 __ 46
12 a P(L|T)= 55 b P(T'|L)= %
, P(L)
¢ Bayes’ theorem tells us that P(L | T) = P(T' | L) ﬁ
Our answers to a and b differ since P(L) # P(T).
REVIEW SET 11A N
1 a =0.13 b ~ 0.53
2 d A coin b i % i %
T o © o o iii é
Hf e o o o °
B C D - spinner

3 a Two events are independent if the occurrence of either event
does not affect the probability that the other occurs. For A
and B independent, P(AN B) = P(A) x P(B).
b Two events A and B are mutually exclusive if they have no
common outcomes. P(AU B) = P(A) + P(B)

4 0.496

5 a P(AUB) =z + 0.57 b z=0.16
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6 a Rain Wind b i 0.09
%W i 0.52
06> W ¢ It 1s assumed that
the events are
independent.
0.64 W/
7 ao0 b 045 ¢ 0.8
8 a Adie?2 B i'%
6l o o o ¢ o @ s
51 - o o ¢ o @ 33
1o o o ¢ o @
31 o o o o o o
21 -0 o 0 ¢ o ¢
1 o O o 0 O o0 diﬂl
-
1 2 3 4 5 6
9 a b i 3
E L 4
i 2
i 2
3
' (3)
25 25 7 4
10 4350 seeds 11 a =2 b =5 ¢ 5 d 5
12 ~0.127
13 a Female | Male | Total b i 2—2
Non-smoker 70 70 140 2
Total 90 110 | 200 ¢ 1 ~0121
I~ 0.422
69 1 2 5
REVIEW SET 11B N
1 a b i L
T 15
i 2
Li"
2 0.9975
3 a P(ANB)=0.28 which is not equal to 0.
. A and B are not mutually exclusive.
b P(AUB) = 0.82
4 2 5 a b 2
) C M o1
§ (24)
6 a st game 2nd game  3rd game

R < 0.6~ R
04" N -—

0.4

10
11

13
15

16

P(N wins) = 0.352

a 0.93 b {]8 ¢ 0.2 d 0.65

=] [

"

® O 0

4 3 ~

496, 495 . 494
1 — =55 X 795 X 7oz ~ 0.0239

0.2588 b ~ 0.703
P(B) = % b i 28 i 42
12 a = 0.660 b LT}“ ~ 14.3 or 14 picces
31 1 1
7w ° 5 14 3
1 100 balloons Il 33 balloons
i 42 i 2L
25 50
.17 . 2701 e 25 Y 29
I = il 255 i =2 v =
.1 e 17
' 980 " 308
~ (.988 ¢ 1 =0.547 1 = 0.266 d females
A 20 year old is expected to live much longer than 30 more

years, so it 1s unlikely the insurance company will have to pay
out the policy. A 50 year old however 1s expected to live for
only another 26.45 years (males) or 31.59 years (females),
so the insurance company may have to pay out the policy.
For “third world” countries with poverty, lack of sanitation,
and so on, the tables would show a significantly lower life
cxpectancy.

EXERCISE 12A N

1 This sample 1s too small to draw reliable conclusions from.

2

The sample size is very small and may not be representative
of the whole population.

The sample was taken 1n a Toronto shopping mall. Pcople
living outside of the city are probably not represented.

The sample 1s likely to under-represent full-time weekday
working voters.

The members of the golf club may not be representative of
the whole clectorate.

Only people who catch the train in the morning such as
full-time workers or students will be sampled.

The voters in the street may not be representative of those in
the whole electorate.

The sample size 1s too small.

With only 10 sheep being weighed, any errors in the
measuring of weights will have more impact on the results.
The whole population is being considered, not just a sample.
There will be no sampling error as this is a census.

© measurement error

Many of the workers may not return or even complete the
survey.

There may be more responses to the survey as many workers
would feel that it is easier to complete a survey online rather
than on paper and mailing it back. Responses would also be
received more quickly however some workers may not have
internet access and will therefore be unable to complete the
survey.

Yes; members with strong negative opinions regarding the
management structure of the organisation are more likely to
respond.

No; the feedback from the survey is still valid. Although it
might be biased, the feedback might bring certain issues to
attention.

EXERCISE 12B N

1 Note: Sample answers only - many answers are possible.

12, 6, 23, 10, 21, 25
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10

™

a
b

11, 2, 10, 17, 24, 14, 25, 1, 21, 7
14, 24, 44, 34, 27, 1 d 166, 156, 129, 200, 452
17, 67, 117, 167, 217 b 1600 blocks of chocolate

Select 5 random numbers between 1 and 365 inclusive. For
example, 65, 276, 203, 165, and 20 represent 6th March,
3rd October, 22nd July, 14th June, and 20th January.

Select a random number between 1 and 52 inclusive. Take
the week starting on the Monday that lies in that week.
Select a random number between 1 and 12 inclusive.

Select 3 random numbers between 1 and 12 inclusive.
Select a random number between 1 and 10 inclusive for the
starting month.

Select 4 random numbers between 1 and 52 inclusive.
Choose the Wednesday that lies in that week.

convenience sampling

The people arriving first will spend more time at the show,
and so are more likely to spend more than €20. Also, the
sample size 1s relatively small.

For example, systematic sample of every 10th person through
the gate.

systematic sampling b 14 days
Only visitors who use the library on Mondays will be counted.
Mondays may not be representative of all of the days.

160 members

20 tennis members, 15 lawn bowls members,
5 croquet members

1 departmental manager, 3 supervisors, 9 senior sales staff,
13 junior sales staff, 4 shelf packers

b

U

n O o O

It 1s easier for Mona to survey her own home room class, so
this 1s a convenience sample.

Mona’s sample will not be representative of all of the classes
in the school. Mona’s survey may be influenced by her friends
in her class.

For example, a stratified sample of students from every class.

Not all students selected for the sample will be comfortable
discussing the topic.
quota sample

All students in Years 11 and 12 were asked, not just a sample.
0.48
I Sample too small to be representative.
il Sample too small to be representative.
il Valid but unnecessarily large sample size.
iv. Useful and valid technique.
v Useful and valid technique.
vi Useful and valid technique.
v is simple random sampling, while iii and iv are systematic
sampling, and vi is stratified or quota sampling.

EXERCISE 12C I

Note:
1 a
b
C
2 a

Sample answers only - many answers are possible.

It does not allow for colours which are different from those
given.

What colour is your shirt?

For example, one person might interpret a colour as blue
whereas another person may interpret it as purple. A shirt may
also be more than one colour which could lead to difficulties
in interpreting the colour.

The question could be interpreted as:

e “Do you have any medically diagnosed allergies?”
e “Do you have any life threatening allergies?”
e “Do you have any food allergies?”

e “Do you think you have any allergies?”

The question also does not specify if it is a structured yes/no
type of question or if the respondent should list specific
allergies.

“Do you have any food or other type of allergies (medically
diagnosed or otherwise), and if so, what are they?”

The question could be interpreted as:
e “Do you have any animals in your household?”

e “Do you have any animals in your care at home or
elsewhere?”

The question does not specify 1f it i1s a structured yes/no
type of question or if it includes livestock or only domestic
animals.

“Do you have any domesticated animals in your houschold
(not including livestock), and if so, what are they?”

The journalist’s question 1s misleading as 1t only mentions the
proposed cuts to education, not the proposal to move those
funds to health. This may produce a measurement error as the
respondents are unlikely to give their views about the whole
proposal.

For example, “What are your views about the Government’s
proposal to move funding from education to health?”.

Many respondents would not be comfortable giving their
address to someone they do not know.

The question could be more specific, asking for the general
area or suburb only. For example:

e “Which suburb do you live in?”
e “Which state do you live in?”

Giving a reason why this information is needed will also
improve the response rate.

I The question contains a double negative which could
confuse respondents. The word “infectious™ suggests
that nof immunising 1s undesirable behaviour, thus the
question is biased.

i “Have you been immunised against meningococcal
disecase?”

I The question asks for two things:

e whether climate change 1s a major i1ssue

e the respondent’s political opinion on climate change.
It 1s not clear whether the respondent’s response will
reflect their general or political opinion on the issue.
The phrase “thrown around by politicians™ is also rather
emotive, thus the question is biased.

il “Do you believe that climate change is an important
issue?”

I The question uses a positive fact about fair trade cocoa
to try to persuade the respondent into answering “‘yes”.
So the question 1s biased.

It 1s also very long and takes a long time to get to the
point.

il “Do you believe that fair trade certified chocolate should
be more expensive than uncertified chocolate?”

EXERCISE 12D

1

- T w0 O an T

discrete; 0O, 1, 2, 3, ....
categorical; red, yellow, orange, green

continuous; 0 - 15 minutes

continuous; 0 - 25 m

f discrete; 1, 2, 3, ...
categorical; Australia, Hawaii, Dubai

discrete; 0.0 - 10.0
continuous; 0 - 80 hours

categorical; Ford, BMW, Renault

I continuous; 0 -4 L
it continuous; —20°C - 35°C
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| categorical; cereal, toast, fruit, rice, eggs
m discrete; 0, 1, 2, ....

2 Name: categorical, Age: continuous, Height: continuous,
Country: categorical, Wins: discrete, Speed: continuous,
Ranking: discrete, Prize money: discrete

EXERCISE 12E I

1 a the number of goals scored in a game
b wvariable 1s counted, not measured

A

¢ 3 previews

a 45 people

d symmetrical, no outliers

b 1 time

¢ 8 people

e positively skewed, no outliers

EXERCISE 12F RE————

e ~ 79.4%
d 20%

¢ | Goals scored Tally Frequency | Rel. Frequency
0 A 5 ~ 0.208
1 M ||| 9 0.375
2 ..-"'"".#F 5 —~ 0.208
3 3 0.125
4 1 ~ 0.042
5) 0 0
6 | 1 ~ (0.042
Total 24
d mifrequency e 1 goal
3
6
!
2
0 =
0o 1 2 3 4 5 6
goals scored
f positively skewed, one outlier (6 goals) g ~ 20.8%
2 a m‘ﬁ*cqucncy
8
O
4
2
0 >
o 1 2 3 4 5 6 7 &8 9
number of students in detention
© 1and?2 ¢ positively skewed, one outlier (9 students)
d 122%
3 a | Number of previews Tally Frequency
1 2
2 M 5)
3 M M 10
4 M| 9
D M D
6 3
lotal 34
o 12, frequency
10

= = O OO

1 2 3 4 5 6
number of previews

1 a 37 businesses b 40 - 49 employees
¢ negatively skewed d ~ 37.8%
¢ No, only that it was in the interval 50 - 59 employees.
2 a | People waiting Tally Frequency | Rel. Freq.
0-9 2 ~ 0.067
10-19 M1 6 0.200
20 = 29 ..-"'""Hi ..-"HT | 1]_ ~ 0.36?
30 - 39 M| 7 ~ 0.233
40 - 49 4 ~ 0.133
Total 30
b 2 days ¢ ~36.7"%
d 12
‘ -
10 frequency
8
6
4
2
f— S
0 10 20 30 40
people waiting
e 20 - 29 people
3 a | Number of houses Tally Frequency
0-9 HT 5
1[:} = 19 ..-""## 8
20 - 29 ..-"'"".#F 8
30 - 39 M 4T | 14
40 - 49 4
50 - 59 1
Total 40
© 16 4 frequenc
14 q Y
12
10
3
6
4
2
0 |
0 10 20 30 40 ol
number of houses
¢ 30 - 39 houses d 67.5%

EXERCISE 12G Nm——

1 a Height 1s measured on a continuous scale.

b Heights of a volleyball squad

12

1(]‘ frequency

8

6

4

2

0 W >

170 175 180 185 190 195 200 205

height (cm)

¢ 185 < H < 190 cm. This is the class of values that appears
most often.
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d slightly positively skewed
a continuous

© | Travel time (min) Tally Frequency
0< 1 <10 M 6
].0 % t < 20 ,.-""#f’ .--"""'.H/H’rlrfi’HT/H’” | 26
20< 1 < 30 M AHT || 13
30 < ¢ < 40 M 9
40 < t < 50 M 6
Total 60
C Travel times to school
28 A frequency
24
20
16
12
0 -
0 10 20 30 40 50
Travel time (min)
d positively skewed e 10 <t < 20 minutes
a, b | Distance (m) Tally Frequency
0<d<10 2
10 < d <20 | M 5)
20 < d < 30 | HT ||l 9
30 < d <40 | M | 6
40 < d < 50 3
Total 25
G Javelin throwing distances
10
8‘ frequency
6
4
2
0 =
0 10 20 30 40 50
distance (m)
d 20€d<30m e 36%

@ Heights of 6-month old seedlings at a nursery

Uy frequency

40
30
20 — -
10
0W Ii » height (mm)
300 325 350 375 400 425 450
b 20 seedlings ¢ ~ 58.3%
d | = 1218 seedlings il ~ 512 seedlings
a, b Weight (g) Tally Frequency
100 € w < 125 | M 5
125 < w < 150 | M 5
150 < w < 175 | T H1T | 11
175 < w < 200 4
200 < w < 225 | M1 5
225 < w < 250 | M || 7
250 < w < 275 | MT ||| 9
275 < w < 300 4
Total 50

C

d

12‘ .
frequenc
10 | y

Weights of laboratory rats

8

O B o= O

LA, o
100 125 150 175 200 225 250 275 300

50% weight (g)

REVIEW SET 12A R

8

b

Students studying Italian may have an Italian background so
surveying these students may produce a biased result.

For example, Andrew could survey a randomly selected group
of students as they entered the school grounds one morning.

a It would be too time consuming and expensive.

o

O o w O o

b

C
d

b

Age range | < 18 [ 18-39[40-54|55-70| > 70
Sample size | 50 82 123 69 26
discrete b continuous ¢ categorical
categorical e categorical f continuous
continuous h discrete I discrete
convenience sampling
Yes, the sample will be biased as people are more likely to

be drinking on a Saturday night. It is sensible for this sample
to be biased since drink-driving 1s 1llegal.
The question could be interpreted as:

e “Do you consider yourself to be healthy?”

e “Arc you not currently suffering from any health
conditions?”

e “Do you cat a balanced diet and exercise regularly?”
e “Do you take any medication for any health conditions?”

“Do you eat a balanced diet and exercise regularly?”
discrete b 1 round ¢ positively skewed
Number of tickets Tally Frequency
0 1
1 3
2 M 3]
3 M M 10
4 M1 5
5 3
6 1
Number of Parking Tickets
IU‘ frequency
8
6
4
2
0 ] > n.umber of
0 1 2 3 4 5 6 tickets
The data 1s symmetric with no outliers.
continuous
Diameter (d cm) Tally Frequency
0<d<1 3
1<d<?2 4
2<d<3 M | 6
3<d<4 M HT | 12
4<d<d M 5
Total 30
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Diameters of colonies
14y frequency
12
10
8
6
|
2
0 _ =
0 1 2 3 4 5] diameter (cm)
3<d<4cm e slightly negatively skewed

REVIEW SET 12B N

1
2

7

d

a
b

Did
o

d

b

discrete b continuous ¢ discrete

systematic sampling
A house will be visited if the last digit 1n 1ts number 1s equal to
the random number chosen by the promoter, with the random

number 10 corresponding to the digit 0. Each house therefore
has a 1 1n 10 chance of being visited.

Once the first house number has been chosen, the remaining
houses chosen must all have the same second digit in their
house number, that i1s, they are not randomly chosen. For
example, it is impossible for two consecutively numbered
houses to be selected for the sample.

Petra’s teacher colleagues are quite likely to 1gnore the
emailed questionnaire as emails are easy to ignore.

It 1s likely that the teachers who have responded will
have strong opinions either for or against the general
student behaviour. These responses may therefore not be
representative of all teachers’ views.

you lecarn about our services via:

friends/family e the internet e newspaper
television e clsewhere?
The tone 1s not neutral and 1t 1s a structured question. The

only responses possible are yes or no.

How would you describe your general behaviour when you
were a child?

Winning margins in rugby games

404 frequency

30

20

10

0

b

o

10 20 30 40 a0

winning margin (points)

Mass 1s measured on a continuous scale.

Mass (m kg) Frequency

260 <
270 <
280 <
290 <
300 <
310 <
320 <

m < 270 1
m < 280
m < 290
m < 300
m < 310
m < 320
m < 330

W W o W W

¢ 300 < m < 310 kg

8

1
2

3

12

d 53 frequency
4
3
2
1
=
0= 260 270 280 290 300 310 320 330
mass (kg)
e slightly negatively skewed
a continuous
o | Length (Il m) | Frequency
10 1< 12 3
121 < 14 8
14< 1 <16 8
16 <1 <18 4
18 <1 <20 2
201 < 22 3
22 <1< 24 1
24 < 1 < 26 0
26 < | < 28 1
¢ 104 frequency
8
6
4
2
0= 10 12 14 16 18 20 22 24 26 28 >
length (m)
d positively skewed, one outlier (27.4 m)
EXERCISE 13A R
a 1cup b 2 cups ¢ 1.8 cups
a |1 ~5.61 in 6 i 6
b 1 ~16.3 LI i 18
¢ i =248 i 249 i 23.5
9 4 Ruth
a data set A: =~ 6.46, data set B: =~ 6.85
© data set A: 7, data set B: T
¢ Data sets A and B differ only by their last value. This affects
the mean, but not the median.
a | motichoor ladoo: =~ 67.1, malai jamun: =~ 53.6
Il motichoor ladoo: 69, malai jamun: 52
© The mean and median were much higher for the motichoor
ladoo, so the motichoor ladoo were more popular.
a Bus: mean = 39.7, median = 40.5
Tram: mean ~ 49.1, median = 49
b The tram data has a higher mean and median, but since there
are more bus trips per day and more people travel by bus in
total, the bus 1s more popular.
a 44 points b 44 points
¢ | Decrease, since 25 1s lower than the mean of 44 for the
first four matches.
il 40.2 points
€185 604 10 116 11 17.25 goals per game
r =15 13 a=5 14 37 marks
~ 14.8 16 6 and 12

15
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EXERCISE 13B N

1 a mean = $363 770, median = $347 200
The mean has been affected by the extreme values (the two
values greater than $400 000).

© | the mean ii the median
2 a mode = $33000, mean = $39300, median = $33 500
© The mode 1s the lowest value in the data set.
¢ No, 1t 1s too close to the lower end of the distribution.
3 a mean ~ 3.19 mm, median = 0 mm, mode = 0 mm
© The median is not the most suitable measure of centre as the
data is positively skewed.
¢ The mode is the lowest value.
d 42 mm and 21 mm e no
4 a mean ~ 2.03, median = 2, mode = 1 and 2
b Yes, as Esmé¢ can then offer a “family package” to match the

most common number of children per family.
¢ 2 children, since this 1s one of the modes; 1t 1s also the median,
and very close to the mean.

EXERCISE 13C R

1 a 1 person o 2 people ¢ =~ 2.03 pcople

2 a 1 2.96 phone calls il 2 phone calls
il 2 phone calls
= Phone calls in a day

A frequency

12

8

4

1 1

"0 1 2 3 4 5 6 7 8 9 10 11 *

mode, median [2]T T mean (2.96) number of phone calls

"

positively skewed

d The mean takes into account the larger numbers of phone
calls.

¢ the mean
I =~ 2.61 children Il 2 children i 2 children

b This school has more children per family than the average
British family.
¢ positively skewed

d The values at the higher end increase the mean more than the
median and the mode.

& a | Pocket money (€) | Frequency b 29 children
1 4 ¢ i ~€3.17
; g i €3
4 6 i €2
5 8 d the mode
> 10.1 cm
6 a i $63000 ii $56000 iii $66 600 b the mean
7 axz=5 b 75%

EXERCISE 13D N
1 a 40 phone calls b = 15 minutes 2 ~ 31.7

3 70 service stations b ~ 411000 litres (=~ 411 kL)

~ H&70 L

6000 < P < 7000 L. This is the most frequently occurring
amount of petrol sales at a service station in one day.

A an o

& a | Runs scored Tally | Frequency b ~ 14.8 runs
0-9 M1 M | 11
10-19 |1 8
20-29 |1 8
30 - 39 2
Total 29

¢ =~ 14.9 runs; the estimate in b was very accurate.

5 ap=24 b ~ 3.37 minutes ¢ =~ 15.3%
6 a 125 people © ~ 119 marks C % d 28%

EXERCISE 13E E—

1 a i 13 Q1 =9, Q3 =18 i 16 v 9
b 1 18.5 i Q =13, Q3 =23 iii 19 v 10
¢ i 26.5 i Q1 =20, Q3 =35 i 28 iv 15
d i 37 i Qp =28, Q3 =52 il 49 v 24
2 a Jane: mean = $35.50, median = $35.50
Ashley: mean = $30.75, median = $26.00
b Jane: range = $18, IQR = $9
Ashley: range = $40, IQR = §$14
¢ Jane d Ashley
3 a range =60, IQR =8.5 b ‘67 is an outlier.
¢ range = 18, IQR =& d the range
4 a Derrick: range = 240 minutes, IQR = 30 minutes
Gareth: range = 170 minutes, IQR = 120 minutes
© i Gareth’s il Derrick’s
¢ The IQR 1s most appropriate as it 1s less affected by outliers.
5 ag b im-—a i (ﬂ)_(”‘i)
2 2
& Measure | median | mode | range | interquartile range
a Value 11 9 13 6
o 18 14 26 12

EXERCISE 13F

1 a 35points b 78 points ¢ 13 points d 53 points
e 26 points f 65 points g 27 points
2 a 1 98, 25 marks il 70 marks i 85 marks
v 55, 85 marks
© range = 73, IQR = 30
3 a Imn=3 Q=5 med=6, Q3 =8, max = 10
ii — B
= ' R

i range =7, IQR =3
b i mn=0, Qi =4 med=7, Q3 =8, max =9

—

|
-l 111111,
01 2 3 4 6 7 8 9 10

i |

i range =9, IQR =4
¢ I mn=17, Q; = 26, med = 31, Q3 = 47, max = 51

S -
- ] ] | | I I ] ] | -
15 20 25 30 35 40 45 50 959
il range = 34, IQR = 21
4 a median =6, Q1 =5, Q3 =8 b IQR =3
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C
- | | | ] | ] ] | | ] | | | -
2 1 6 8 10 12 14
number of beans in a pod
5 a
g | I | | | ] | ] | I -
32 34 36 38 40 42
number of bolts
b range =7, IQR =2

EXERCISE 13C I—

1 a 12 o lower = 13.5, upper = 61.5 ¢ 13
d * [ &
] | | I I I | | | | | -
10 15 20 25 30 35 40 45 50 55 60
2 a median =10, Q; =8, Q3 = 13 b IQR =5
¢ lower = 0.5, wupper = 20.5, 22 1s an outlier
d . . *
- | | | ] | | -
0 5 10 15 20 25
number of birds
3 aA b D ¢ C d B
K a Houses sold by a real estate agent
A frequenc
94 q y
20
16
12 |
3
] —
0 —1 —1 -

houses sold

© 7 houses appears to be an outlier.
¢ lower boundary = —2, upper boundary = 6
7 houses 1s an outlier

— I - 4

- | ] | | | | | ] -
0 1 2 3 g 5! 6 7

number of houses

EXERCISE 13H R

1 a Statistic | Year 9 | Year 12 1 Year 9: 66 min
minimum 6 36 Year 12: 69 min
Q1 30 60 i Year 9: 30 min
median 45 84 Year 12: 36 min
Qs 60 96
maximum 72 105

C I cannot tell

2 a Friday:

il true, since Year 9 Q1 < Year 12 min
min = €20, Q1 = €50, med = €70,

Q3 = €100, max = €180
Saturday: min = €40, Q; = €80, med = €100,
Q3 = €140, max = €200
© | Friday: €160, Saturday: €160
€50, Saturday: €60

il Friday:

I class 1

- 0 O o

.. class 2,

(96%)

18% ¢ 55%
I slightly positively skewed

.... class 1

ii class 1 (37%)
d i 25%

i class 1
i 50%
Il negatively skewed

A

a Kirsten: min = 0.8 min, Q7 = 1.3 min, med = 2.3 min,
Q3 = 3.3 min, max = 6.9 min
Erika: min = 0.2 min, Q1 = 2.2 min, med = 3.7 min,
Q3 = 5.7 min, max = 11.5 min
o Phone call duration
— I + Erika
* Kirsten
- | | | | | | | | | | | | | | | .
0 2 4 6 8 10 12 14 16
time (min)

¢ Both are positively skewed (Erika’s more so than Kirsten’s).
Erika’s phone calls were more varied in duration.

a discrete
¢ 164 frequency Emil
12
8
4
0 1 ] = >
0 1 2 3 4 5 § 7 8
goals
igl frequency Aaron
8 —
ISTalnlnlsts
{] _‘ I 1 1T 1 h‘
0 1 2 3 4 D 6 T 8
goals
d Emil: approximately symmetrical
Aaron: positively skewed
¢ Emil: mean ~ 2.89, median = 3, mode = 3
Aaron: mean ~ 2.67, median = 2.5, mode = 2, 3

Emil’s mean and median are slightly higher than Aaron’s.
Emil has a clear mode of 3, whereas Aaron has two modes
(2 and 3).

f Emil: range = 6, IQR = 2
Aaron: range = 8, IQR = 3
Emil’s data set demonstrates less variability than Aaron’s.

- o Aaron
. o Emil
- | | | | | | | § | § | L | .
0 1 2 3 4 5) 6 T o) 9
goals

h Emil is more consistent with his scoring (in terms of goals)
than Aaron.

a continuous (the data 1s measured)

© Old type: mean = 107 hours, median = 110.5 hours,
range = 56 hours, IQR = 19 hours
New type: mean = 134 hours, median = 132 hours,

IQR = 18.5 hours

The “new” type of light globe has a higher mean and median
than the “old” type.

The IQR 1s relatively unchanged going from “old” to “new”,
however, the range of the “new” type i1s greater, suggesting
greater variability.

range = 84 hours,

¢ s ‘ o old

————————

. new

| | | .
180 200

lifespan (hours)

- | | | | | ] | | |
60 80 100 120 140

160

d OId type: negatively skewed

New type: positively skewed



ANSWERS

3135

EXERCISE 131

1

iy

e The “new” type of light globes do last longer than the “old”
type. From ¢, both the mean and median for the “new” type
arc close to 20% greater than that of the “old” type. The
manufacturer’s claim appears to be valid.

d

lﬁﬂl cumulative frequency

140
120
100}g:

&1L O S AU

60
40
20155

45!

61y (65 §75

O O o 8 O

~ 61 marks
~ 23 students

~ 9 seedlings

[
0 10 20 30 40 50 60 70 80 90 100

examination scores

¢ ~ 92 students d 76 students

f =~ 75 marks

b ~ 28.3% ¢ ~ 7.1 cm

~ 2.4 cm
10 cm, which means that 90% of the seedlings are shorter

than 10 cm.

3501 cumulative frequency

300
250
200
150
100
tr_.]{]
23! yio7
0™ 20 26 30 40 ol 60 70 80 >
16 age (years)
b = 26 years ¢ ~37.7% d 1 ~0.54 ii ~0.04
a | Length (cm) | Frequency | Cumulative frequency
24 < x < 27 1 1
27T < xz < 30 2 3
30< <33 5 8
33< < 36 10 18
36 < x <39 9 27
39 < <42 2 29
412 < = < 45 1 30

-
© 354 cumulative frequency

30
2D
20
15

10

o
42 45 48
trout length (cm)

median =~ 35 cm
median = 34.5 ¢cm; the median found from the graph 1s a
good approximation.

5 a =~ 27 min b ~ 29 min ¢ ~ 31.3 min
d ~ 4.3 min e =~ 28.2 min
f | Time(tmin) [21 <t <24|24<t<27|27T<t <30
Number of 5 15 30
compelilors
Time (t min) | 30 <t <3333 <t< 36
{\fumber of 20 10
compelritors
6 a 200 cumulative frequency
180
160
140
120
100
80
60
40
20)
0 >
0 1000 2000 3000 4000 5000
globe life (hours)
b =~ 2280 hours ¢ ~71% d =~ 67
7 a 195 <1 <20.5cm
o | Foot length (cm) | Frequency | Cumulative frequency
19.5 < 1 < 20.5 1 1
205 <1 < 21.5 1 2
210 <1 < 22,5 0 2
225 <1 < 23.5 3 3
23.5 <1< 245 D 10
24.5 < 1 < 25.5 13 23
25.6 <1 <26.5 17 40
26.5 < 1 < 27.5 7 47
27.5 < 1 < 28.5 2 49
28.5 < 1 < 29.5 0 49
29.5 < [ < 30.5 1 50
‘ Gﬂl cumulative frequency
20
40
30
20
10
0N .
20 22 24 26 28 30 32
foot length (cm)
d | ~252cm il ~ 18 people

EXERCISE 13) R

1 a Data set A: mean =

Data set B: mean =

10+7+5+8+10

D

4+124+114+14+146

8

8

6
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10
13

15

16

b Data set B appears to have a greater spread than data set A,
as data set B has more values that are a long way from the
mean, such as 1 and 14.

¢ Data set A: 0% =3.6, ¢ ~ 1.90
Data set B: 02 ~ 21.7, o ~ 4.65

a The data 1s positively skewed. b o0~ 1.59

¢ 02 ~254

a p=24.25 o~ 3.07 b u=2825, o=~ 3.07

¢ If each data value is increased or decreased by the same
amount, then the mean will also be increased or decreased
by that amount, however the population standard deviation
will be unchanged.

o~ 264, s=~2.71

a Danny: =~ 3.21 hours;
b Danny

¢ Danny: o ~ 0.700 hours, s ~ 0.726 hours;
Jennifer: o =~ 0.423 hours, s =~ 0.439 hours

d Jennifer

Jennifer: 2 hours

a Standard deviation
Mean x© | Median o S Range
Boys | 32.02 31.05 | =452 | ~4.77 13.8
Girls | 34.77 35.85 | =~ 3.76 | ~ 3.96 11.7
b |1 boys il boys
¢ Tyson could increase his sample size.
a Rockets: mean = 5.7, range = 11

Bullets: mean = 5.7, range = 11

© We suspect the Rockets, since they twice scored zero runs.
Rockets: o = 3.9, s~ 4.11 «— greater variability
Bullets: o ~ 3.29, s =~ 3.47

¢ standard deviation

a | Museum: = 934 visitors; Art gallery: ~ 1230 visitors
U Museum: o =~ 208 visitors, s ~ 211 visitors;
Art gallery: o ~ 84.6 visitors, s =~ 86.0 visitors

b the museum

¢ i ‘0’ 1s an outlier.

ii This outlier corresponded to Christmas Day, so the
muscum was probably closed which meant there were
no visitors on that day.

il Yes, although the outlier is not an error, it 1s not a true
reflection of a visitor count for a particular day.

v Museum: mean =~ 965 visitors, o =~ 121 visitors,

s ~ 123 visitors
v The outlier had greatly increased the population standard

deviation.

sA > sp does not imply that o4 > op.

Hint: Find a counter example.
p==6 ¢g=9 11 a=38, b=2©6 12 b pu=+87
o~ 0.775 14 = 14.48 years, o ~ 1.75 years

a Data set A © Data set A: 8, Data set B: 8

¢ Data set A: 2, Data set B: =~ 1.06
Data sct A does have a wider spread.

d The standard deviation takes all of the data values into
account, not just two.

a The female students’ marks are in the range 16 to 20 whereas
the male students’ marks are in the range 12 to 19.

I the females il the males
b Females: p~17.5, o~ 1.02
Males: p =~ 15.5, o =~ 1.65

17 The results for the mean will differ by 1, but the results for the
standard deviation will be the same. Jess’ question is worded so
that the respondent will not include themselves.

18 a T ~48.3 cm b o0 ~266cm, s~ 2.70cm

19 a T~ 17.45 b o~ 7.87, s~ 7.91

20 a T ~ $780.60 b o~ $31.74, s ~ $31.82

21 a 7T =40.35 hours, o ~ 4.23 hours, s ~ 4.28 hours
b T = 40.6 hours, o ~ 4.10 hours, s ~ 4.15 hours

The mean increases slightly; the standard deviation decreases
slightly. These are good approximations.

REVIEW SET 13A

1 a | =~4.67 5 o 1 3.99 n 3.9
2 a Number of cats per house
Z 40,
= I
E
3 30
e
20
10
0 —
0 1 2 3 4 5 number
of cats
b positively skewed
¢ 1 O cats il ~ (0.873 cats i O cats

d The mean, as it suggests that some people have cats. (The
mode and median are both 0.)

3 a | Distribution Girls Boys
median 36 s 34.5 s
mean 36 s 34.45 s
modal class | 34.5-35.5s | 34.5-35.55s

b The girls’ distribution 1s positively skewed and the boys’
distribution 1s approximately symmetrical. The median and
mean swim times for boys are both about 1.5 seconds lower
than for girls. Despite this, the distributions have the same
modal class because of the skewness in the girls’ distribution.
The analysis supports the conjecture that boys generally swim
faster than girls with less spread of times.

h a=8, b=6
5 b k+3

6 a We do not know each individual data value, only the intervals
they fall in, so we cannot calculate the mean winning margin
exactly.

b =~ 22.6 points
7 a mn=23, Qp =12, med =15, Q3 =19, max = 31
b range = 28, IQR =7
C . | .
I
__‘I....l....I....I....I....I....I....I.__
0 3] 10 15 20 25 30 35
8 a 101.5 o 7.5 ¢ 100.2 d ~ 7.59
9 a A: mn=11s, Q1 =11.6s, med = 12 s,
Q3 = 12.6 s, max = 13 s
B: min=11.2s, Q1 =125, med = 12.6 s,
Q3 = 13.2s, max = 13.8 s
b A: range = 2.0s, IQR =1.0s
B: range = 2.6 s, IQR = 1.2 s
¢ 1 A, the median time 1s lower.
il B, the range and IQR are higher.
10 a ~58.5s b ~6s ¢ ~bH3s
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11

12
13

14
15

a ~ 88 students C Time (t min) | Frequency
b m ~ 24 5<t<10 20
10t <15 40
los<t <20 48
20 <t < 25 42
20 <t <30 28
30 <t <35 17
35 <t<40 3]
a 02~63.0, 0c~794 b 02~ 0.969, o= 0.984
a T ~ 49.6 matches, o =~ 1.60 matches, s =~ 1.60 matches
b The claim is not justified, but a larger sample 1s needed.
a T~336L b oxT763L, s=7.66L
a No, extreme values have less effect on the standard deviation
of a larger population.
b | mean il standard deviation
¢ A low standard deviation means that the weight of biscuits in

cach packet 1s, on average, close to 250 g.

REVIEW SET 13B N

1

=

10

a mean (seconds) | median (seconds)
Week 1 ~ 16.0 16.3
Week 2 ~ 15.1 15.1
Week 3 ~ 14.4 14.3
Week 4 14.0 14.0

b Yes, Heike’s mean and median times have gradually decreased
cach week which indicates that her speed has improved over
the 4 week period.

a b b 3.52 ¢ 3.5 3 azxz=7 b6
p="T7,qg=9 (or p=9, gq=7) 5 =~ 414 patrons

[N TS N S N T N
11 12 13 14 15 16 17 18

a o~ 11.7, s~ 12.4 b Q1 =117, Q3 =130
¢ yes, 93
d
* .- =
- i i | i [ 1 | |
90 100 110 4 120% 130 140
117 122
a Brand X | Brand Y
min 871 891
Q1 888 898
median 896.5 903.5
Qs 904 910
max 916 928
IQR 16 12
b
. . Brand X
— * Brand Y
__‘ | | | | | | | | | | | | -
870 830 890 900 910 920 930

¢ | Brand Y, as the median 1s higher.
il Brand Y, as the IQR is lower, so less variation.

ap=12, m=6 b | Measure | Value

¢ T — 235[14 _ 11257 mmlle 9
median 9
range 4

a ~ 77 days b =~ 12 days

1M a 0 gmumtve frequency
60
E.U
40
30
20
10 . .
; i .
0 5 10 15 20 25 30 35 40 45 50 55
scores
© | median ~ 26 il IQR ~ 11.5
iz~ 26.0 v o0~ &.31
12 a 44 players © 90 <t <120 min
‘ 204 cumulative frequency
40
10— :
| time (min)
0 B
0 30 60 90 120 150 180 210
d | =~ 98.6 min Il ~ 96.8 min i no
e “.... between 77.2 and 115.7 minutes.”
13 a 7T ~ €207.02 b o = €38.80, s ~ €38.89
14 a Kevin: T = 41.2 min; Felicity: T = 39.5 min
b Kevin: o~ 7.61 min, s ~ 7.81 min;
Felicity: o ~ 9.22 min, s ~ 9.46 min
¢ Felicity d Kevin
15 10 data values
EXERCISE 14A N
1 ay=2z?-3z+1
z | 2| -1 0 1 2
y | 11 | 5 1 | =1 [ =1
b y=a224+2zx—-5
x| —2 | —1 0 1 2
y| -5 -6 | -5 | —2 3
¢ y=2z%2—x+3
x | —4 | —2 0 7z 4
y | 39 13 3 9 31
d y=—-32°+2z +4
L —4 —2 0 2 4
y | —52 | —12 4 —4 | —36
2 a no b yes € yes d vyes € no f yes
3 ar=—-lor—2 b x=2 ¢c x=1lorb
d z=—-3or = e r=—6orl f no real solutions

2
EXERCISE 14B.1 N
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EXERCISE 14B.2 N————
1 ay=(z—1)2+2 b y=(x+2)*—-6

\ (17 |
-

v = —4 AY

V(—4,-18)  J

V(3. —)

2 a iy=2x+1)2+3 b i y=2x-2)2%2-5
i (—1, 3) i 5 i (2, —5) i 3

v y=2x’+4r +5 iv Ay

3 y=2z>—8x+3

=Y

i
W
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i (1, 2) ii 5

v

d i y=3x—-1)2+2

1 a i (2, -2)
b i (-1, —4)
¢ i (0,4)
d i (0,1)
e 1 (—2,-15)
f 1 (-2, —5)
g i (-3 —%)
(G
ioi(1, %)
i (14, —43)
2 a 1 x=14
i (4, —9)

iv

x-intercepts 1, 7,

y-intercept 7

minimum turning point
minimum turning point
minimum turning point
maximum turning point
minimum turning point
maximum turning point
minimum turning point

minimum turning point

maximum turning point
minimum turning point
o I z=-3
i (—3,1)
il xz-int. —2, —4,
y-intercept —8&

1 v ; A1
Jfﬂ.:4 $ V(=3,1); Y
7 : - —
1 b7
X a3 y=—x°—6x—8
y=x°—8x+7T
v Vv, -9 z=—3

il z-intercepts % 2, .
y-ntercept —5
y-intercept 2 .
: : .
X
1 = v
i (4, 1)
il z-intercepts 2, 6,
y-intercept —3
—2r? 4+ 2x -3
. 9 . _ b
3 Hint: y = ax® + bx + ¢ has vertex with z-coordinate —2—
a

¢ ixz=3 i (39 d iz=2% i (&1
il z-intercepts 0, 6, il z-intercepts 1, 2,
y-intercept 0 y-intercept —2

v

f 1 z= %
I (—‘1, —26) i (2, %)
i x-int. —1 ++13, il z-intercepts %, 1,

-intercept —24 .
J b y-intercept —1

V=242 4 40 — 24 -

y=—3r°+4r—1

I =1

i 1 (l, —9)

il z-intercepts — 2, %,

2
and y-coordinate a (—Qi) + b (——) + c.
a

EXERCISE 14C N—————

1

a A =9 which is > 0, graph cuts x-axis twice; is concave
up.

b A = 12 which is > 0, graph cuts z-axis twice; is concave
up.

¢ A = —12 which is < 0, graph lies entirely below the z-axis;
1s concave down, negative definite.

d A = 57 which is > 0, graph cuts xz-axis twice; 1s concave
up.
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d

A = 0, graph touches x-axis; 1s concave up.

A = 17 which is > 0, graph cuts x-axis twice; is concave
down.

A = 121 which is > 0, graph cuts z-axis twice; is concave
up.

A = 25 which is > 0, graph cuts x-axis twice; is concave
down.

A = 0, graph touches x-axis; is concave up.

concave up e

A =17 whichis > 0
cuts x-axis twice

x-intercepts
~ (.22 and 2.28
y-intercept 1s 1

=Y

Y y=22"-5c+1

A = —12 whichis <0 d Ay

does not cut z-axis P >
negative definite, since
a<0 and A <O
vertex i1s (2, —3),
y-intercept 1s —7

y=—x’+4dr -7

\

a =2 whichis >0 and A = —40 whichis <0
positive definite.

= —2 whichis <0 and A = —23 whichis <0
negative definite.

a=1 whichis >0 and A = —15 whichis < 0
positive definite so 2 — 3z +6 > 0 for all .
a = —1 whichis <0 and A = —8 whichis <0
negative definite so 4x — a2 — 6 < 0 for all «

5 | Constant | a b c d e f A1 | Ao

Sign + -1+ —-1+]10 — +

) 9 -, 9 9

6 a |k-=r::z ||k_1 |||k::::»3
b 1 k<4 i k=4 i k>4

: 4 o734 4

C |k,‘:»—§ ||k_—§ |||k~:::—§

7 a =23 whichis >0 and A = k2 + 12 which is always > 0

{as k2 >
8 k= -2,

0 forall k}
the graph touches the x-axis in this case.

cannot be positive definite.

EXERCISE 14D N———

1 a
C

e
2 a
C
3 a
C
e
L a3
C
e
g

y = 3(z — 2)?
y=—(z—3)(z+1)
y = —2(x+ 2)(x — 3)
—%(m-l-él)(m — 2)

y=2(x—1)(xz—2) b
y = (z—1)(z —3) ol
y = —3(x —1)? f
y=2@-2@—-4 b
Yy = —§($+3)2

y:

y = 3x2 — 18z + 15 b y=—42°+6x+4

y=—a?+6x—9 d y=4z? + 16z + 16

y=32z2 — 6z + 3 f y=—322+2z+5

y=—(xr—2)%+4 b y=2(z—-2)2—-1

y=3(z+3)?—4 d y=-2(z—3)%2+8

y=2(z—4)2 -6 fy=—-2(z+2)?2%+5
h

y = —2(x —2)2 43
— 142 3
y=2z—-3)" -3

y=5(x+4)>+3

0o y=323

EXERCISE 14E R
(1,7) and (2, 8) b (4,5) and (—3, —9)
0) (touching)

1 a
d graphs do not meet

(3,
2 a (0.586,5.59) and (3.41, 8.41)
b (3, —4) (touching) ¢ graphs do not meet
d (— 256,—18 8) and (1.56, 1.81)
3 a (—1,1) and (2, 4) b AY Y=+ 2
c x<—1 or x> 2
-
L a (—2,—-3) and
(1, 0)
cx< -2 or z>1
5 a (1,4)
cxzeR, z#1
6 a x=—-4dorl b
c x<<—4 or
O<z <1
7 ¢= -9 8 m=0or—8 9 —lorll
10 a e< —9 Ay — 222 — 3z — T
b example: ¢ = —10
12 a c> -2 O c= -2 c c< -2

13 Hint: A straight line through (0, 3) will have an equation of
the form y = mx + 3.
14 b=28, c=—14 15 ac=a%, meR b m=2a
EXERCISE 14F N
1 7and —5 or —7and 5 2 5::11'% 3 14
4 18 and 20 or —18 and —20
5 15and 17 or —15 and —17 6 15 sides 7 ~ 3.48 cm

8 b 6cmby6cecmby7cm 9
10 no 12 ~61.8 kmh—!

~ 11.2 cm square

13 32 clderly citizens
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14 — 8,2 _ _ h _ _
“Y 52"+ 8 | _ o . - |+ | > T - | * | > T
b No, as the tunnel is only 4.44 m high when it is the same —3 - = 2
width as the truck.
15 a h=—5(—2)2+80 b 75 m ¢ 6 seconds e I
EXERCISE 14G I o
1 a min. —1,when =1 b max. 8 when =z = —1 5 a + o+ = + o+
1 1 i ) 1 - > T - > T
¢ max. 85, when z = 3 d min. —1g, when z = —3 —5 1
e min. 4i—gﬂwhcn m:% f max. B%ﬁwhcn ::c:% c B - d
: - | > T - R I S
2 a 40 refrigerators b €4000 9 L
4 500 m by 250 m f
e
5 a 41%1’11]:1}’41%111 bE:-UmbySI%m - — ld ——» T - — L —
6 bS%units 7 ayzﬁ—%m © 3cmby4cm 2
i : EXERCISE14H.2 =~
i:1i1~:,1, \ o s 1 a - 5<x<?2 b —3<x<2 ¢ no solutions
8 m=— 9 y=2z%—2(a" +b)x*+ (a® — b°) d all zeR a—%{m{B f—%{::ﬂ{-i
2 4212
Z a, least value = —4a<b 5
i—1 2 ax<0Qorax=l1 b —E{Z:{:{D C ¢+ —2
d 5<x<3 e —2 6 f —4 1
EXERCISE 14H.1 . rsoeon e STS
3 axz<0or xz=3 b 2<x <2
s - |+ | - ° + | - |+
= Il .|3. > ] [I] IE > cmé—\/ﬁ or m};ﬁ d 3<z2z<7
e r<H or &x>6 f o< —6 or 2 >7
_ 3 :
C P R d - N | n . g < —1 or m;“az h no solutions
_ 1 J 1 f i _3 1 : _ 4
4 1 [ s <z < 3 ] < Bm‘:l:}4
e i k z#1 |%ﬂ$£% m:ll'ﬂi—% or © > 1
- - +
- _IQ > T - > T nx%—% ﬂrm;% um{%mm}?y
2 3 b 4 a 1 k< -8 or k>0 i k=—-8or0
+ | - | + + ] - |+ i —
- 7 > - - " - > i -8 < k<0
b I —1<k<1, K#0 i k=—1orl
C B d _ i k< —1 kE>1
- _|_| ‘| + - - + | |+ - 1] < or =
0 3 —2 0 ¢ i k< —6 o k>2 i k=—6 or k=2
. , i —6<k<?2
—L 1" —L "1 - | 5 a ik<-20rk>6 i k=—2 or k=6
> i —2<k<6
PR L - . - Il L b T k<—75 or k>3 W k=—= or k=3
-1 2 L3 il —5 <k<3
i . 4 4 _
< +|1 s B ¢ I —3<k<0, k#-1 il k=—3 or k=0
3 0 i k<% or k>0
3 a* N | N . h* N I n . 6 a m>3 b m< —1
_9 3 7 am<-—1o m>T7 b m=—-1 or m=7
4 c —1<m<7
C
- _ zll _ T - + ll + T 8 a a<6-—2v10 or a > 6+ 210 © a=6+2v10
- ¢ 6—-2V10< a<6+2v10
e - - J - - REVIEW SET 14A I
- > I - > T
2 1 a
A B b _ _
S
_ d _
| * | > -« | T e
0 5 1 2
Bl > T « 1 - T e

b= F—

|
I
(] Lol
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2 (4,4) and (-3, 18) 3 k< 3% 6 azr=-1 d
1 am:% bmc:i% cm:}% 5%ur% 6 (=1, -3)
¢ z-int. —1 + X0
6 Hint: Lect the linc have equation y = max + 10. 2
-intercept —1
7 a yz?(m—l—%)ﬂ—% b Y 7 P
- x =
£
3 V(—1,-3): Y
y=2(c+3? -4
° ° 7 a y:2m2—125~:—|—18 b y:—%:ﬂz—l—%m—kiﬂ
c y::rz-l—'?ﬂ;'—B d y:—Zmz—l—lﬁw—S
V(_%:_lg_ﬁ)' 8 ac>-6
© For example, when ¢ = —2, points of intersection are
B a y—%(m—?)z—ZD b y:—% r—1)(x—T7) (=1, =5) and (3, 7).
¢ y= %(m+3)2 9 a minimum is 5% when HJ':—%
' is 5+ — _2
9 ” V(1.1) b maximum is 55 when =z = —3
10 a y=3z%—3z— 18 b —18 C (%,—18%)
1M am=-2 n=4 o k=7 12 ~ 13.5 cm square
- N
\ r 13 a z=—-4o0r0 © y=[z*45r+U4Y
y=—x°+2x c x<—4 or x>0
10 1
2 =
11T a 1 A>0 il a<0
b i A(—m,0), B(—n,0) ii = _mg_'”"
13 y=—4z?+4z+24 14 k=3
. . . . 14 a iy=(@x+2)2-1
ac=8 3a+b=-3, a-b=-5 i y=(z+3)(z+1)
ca=-2, b=3, y=—-22%+3z+8 ” oy
16 m = —5or 19 17 21'm U
— 2 3
-l_|+|_l-1: -l_|+|_h1: ;
_ 2 4 —3 6
3
19 azxz< -2 o0r z>3 b —1<x<5 - >
C m{—% or x > 2 :
20 a k<6-—2v5 or k>6+2V5 b k=6+2V5
c 6—2vh<k<6+2V5 ¢ i y=2z—2)2-18
Hy=2(xz—5)(xz+1
REVIEW SET 14B R ( ) )
1l Yh =2
1 a =2 d
b (2, —4)
¢ —2 RSN 5 %
y =222 — 8z — 10
—10p\ i
v oOTV(2 -18) Vo3
15 a k=412 b (0, 4)
2 z=3, V(l3,123) 16 b 373 mby33im ¢ 1250 m?
3 a A =65, the graph b A =97, the graph 17 b $60, revenue is $2400 per day
cuts the x-axis twice cuts the z-axis twice
18 a -+ = - -
b y=—6(z—2)°+25 19 a0<z<?2 b z<—1 or x> 2
5 ay:—%(:c-l—f))(m—l) h(—Z?S%),m:—Z cm%%ﬂr m;%
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20

C

25 1 25 _ 1

_T{miﬁ‘m#o bm———g or m—-g
25 1
m{——z or 'rr.tj::-—2

EXERCISE 15A Nm———

1

a
d

[s a function, since for every value of x there is only one
corresponding value of .

[s not a function. When =z =2, y =1 or 0.

Is a function, since for any value of x there is at most one
value of y.

Is a function, since for any value of x there is at most one
value of y.

[s not a function. If z? +y? =9, then y = +v9 — z2.
So, for example, for z =2, y = ++/5.

function © not a function ¢ function

not a function

Not a function as a 2 year old child could pay $0 or $20.

No, because a vertical line (the y-axis) would cut the relation
more than once.

No. A vertical line is not a function. It will not pass the “vertical
line” test.

b

yz — x 1§ a relation but not a function.
2

y = x“ 1s a function (and a relation).

y? = = has a horizontal axis of symmetry (the z-axis).

Yy = 2 has a vertical axis of symmetry (the y-axis).

Both y? =« and y = 22 have vertex (0, 0).

y? = x is a rotation of y = x? clockwise through 90°

about the origin or y? = x 1is a reflection of y = z? in

the line y = .
i The part of y? = « in the first quadrant.
il y = +/z is a function as any vertical line cuts the graph
at most once.

Both curves are functions since any vertical line will cut each
curve at most once.

y=Vz

EXERCISE 15B Immm——

1

2
3

7

(=1

O A D /0 o

2 b 2 ¢ —16 d —68 e if
-3 b 3 ¢ 3 d -3 e %
- 7 - 3 Emm 4 . _g
I —5 i1 -5 di —3 b =14 ¢ z=¢
7T — 3a b 7+ 3a ¢ —3a — 2 d 7—6a
1 — 3x f 7—3x—3h
202 + 192 +43 b 222 — 11z + 13
212 — 3z — 1 d 224 +322 —1
1822 + 92 — 1 f 222 + (4h + 3)xz + 2h%? +3h — 1
:1:2
Q2 o I ¢ 3x2 d 222 —4x + 7
1 2 2+ 3 2 1
=z b = ¢ SI9T g4 =T
€T T €T T — 1

8 f is the function which converts x into f(z) whereas f(x) is the
value of the function at any value of .

2 Note:

Other answers are possible.

=Y

10 f(z)= —2z+5
11 a H(30) = 800. After 30 minutes the balloon is 800 m high.
b t = 20 or 70. After 20 minutes and after 70 minutes the
balloon 1s 600 m high.
¢c 0<t< 80 d Omto 900 m
12 a=3, b= -2 13 a=3, b=-1, c=-4
14 a V(4) = 5400; V(4) is the value of the photocopier in

b
C

pounds after 4 years.
t = 6. After 6 years the value of the photocopier is £3600.
£9000 d 0<t<10

EXERCISE 15C N

™

b
3 a
b
C
d
e
f
4 a
a
d
g
6 a
C
d
7 a
b
C
d
e
f

A Dcmerit points ()

10
*—
——0
5 *——o0
o0
O——0
] Amount over speed lim.i:[_ (zkmh™1)

0 10 20 30 40 50

Yes, since for every value of x, there i1s at most one value
of v.
Domain is {x | > 0}, Rangeis {2, 3,5, 7, 9}

At any moment in time there can be only one temperature, so
the graph is a function.

Domainis {t | 0 <t < 30}, Rangeis {7 | 15 < T < 25}

Domainis {z | —1 < x < 5}, Rangeis {y|1 <y < 3}

Domainis {x |z # 2}, Rangeis {y |y # —1}

Domainis {z |« € R}, Rangeis {y |0 <y < 2}

Domainis {z |« € R}, Rangeis {y |y < %}

Domain is {x | z > —4}, Rangeis {y |y > —3}

Domain is {z | x # +2},

Rangeis {y |y < —1 or y > 0}

true b false ¢ true d true

{y |y =0} b {y|y <0} ¢ {yly=>2}

{y |y <0} e {yly<1} f {yly=3}

{yly=-2} h {y|ly<9} i {y |y < 2}

{z |z = 0} b T Ol 14| 9] 16
f(z) |O| 12| 3] 4

Af(z)

{yly =0}

Domain is {x | zx > —6}, Rangeis {y |y = 0}
Domain is {x | x # 0}, Rangeis {y |y > 0}
Domainis {z |x # —1}, Rangeis {y |y # 0}
Domain is {x |z > 0}, Rangeis {y |y < 0}
Domain is {z | x # 3}, Rangeis {y |y # 0}
Domainis {x |z < 4}, Rangeis {y |y = 0}
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8 a b i AY i ﬂf\/
- d (1,2)
L (—1,2) (1: 2)
\ (3, —17) \ Y, 1 L
f(z) = 2% — 322 — 9z + 10 f(z) = 2t + 42% — 162 + 3 flz) =a"+—5 f(@) =a*+ =
Domain is {z | x € R}, Domain is {z | z € R}, D{}mﬂitfl is 1z |z 7 0}, Domain is {z | = # 0},
Range is {y | y € R} Range is {y |y = —8} Range is 1y |y > 2} Rangeis {y |y < —2
C AY d AY or y = 2}
k AY I AY
(1.44, 0.531)
y=ax27"
2 o
- S - ~ S >
T 9T 9 T
' T ' ¥
flz)=va*+4 f(z)=+2z%2—-4
Domain is {x | x € R}, Domain is {z | z < —2 v
Range is {y |y > 2} or x = 2}, Domain is {z | z € R}, Domain is {z | z € R},
Range is {y |y = 0} Range is {y |y > 0} Range is {y | y < 0.531}
e f AV ; 9 a AY (2.53, 28.0)
2
- T >
y:—:s4+2;1:3+5:£2+;r+2
Domain is | v (4, —42)
| =3 << Domain is {z |z 7 2}, Range is {y | —42 < y < 28.0}
Range is {y |0 < y < 3} Rangeis {y |y # 1} .
] AY (117, 6.27)
(—1.06, 4.03)
2 ; -
(—( v
(2: _8)
_ 4 ol ]
(—2, ~12) y=—2" +or°+x + 2
Range is {y | —12 < y < 6.27}
Domainis {x |z # —1 or 2}, c Ay

Range is {y |y < 1 or y> 3}

3
h y

R —- >
I
- €
(—1,—2) \/
Range is {y | % <y <1}
10 a k>2 b Rangeis {y|y > /k— 2]}

Domain is {x | z # 0}, 11 a Domainis {z| —-2< z < 2}
Rangeis {y |y < —2 or y = 2} Rangeis {y | —2 < y < 2}

b Domainis {—2, —1,0, 1, 2}
Range is {—2, —\/5, 0, \/g, 2}
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EXERCISE 15D.1 N IV as
1 a as
as
as
v
U2
-1
b i As. k: becomes larger the graphs move further from the ¢ i vertical asymptote z = — 1, horizontal asymptote 3 = 2
| ome . ii Domainis {z | x # —1}, Rangeis {y |y # 2}
Il quadrants 1 and 3 [ T o 1 _
-3 ; > il z-intercept 5, y-intercept —1

v as z — —1, f(z) — o
as ¢ — —17, f(z) - —o0
as x — —oo, f(z) — 27
as x — oo, f(x)— 2~

i AY

b i As|k| becomes larger, the graphs move further from the

o 2 a : b
origin. L _
. 2 : - | T . - | T e
Il quadrants 2 and 4 i L B 1 9 _9
= : > I
0 ) L
=] | : > T
3 a{z|z#0} b {yl|y#0} cxz=0 dy=0 1 3
6 15 36
A ay=- hy:; CY=-—— 3 a ; b i
«— 1l — i T 5 - S AN
EXERCISE 15D.2 = 0
1 a i vertical asymptote x = 2, horizontal asymptote y = 0 C T d Lh g
ii Domainis {x |z # 2}, Rangeis {y |y # 0} - 5 1 > - _'% 9 >
il no z-intercept, y-intercept —% f
e : :
v as z — 2, f(x) > —o0 -1 T i - 5. 1 T = gy
as z — 27, f(z) — oo -3 + i 2
as x — —oo, f(x)— 0" g : h
as z — oo, f(x) — 07 SR S I S SN SO S I S SN
0 2 0 3
v
h a | vertical asymptote1s =z =1
Il z-intercept 0, y-intercept O
1 . .
i f(z) =14 " horizontal asymptote is y = 1
:I: R
iv
-« - LN
0 1

b | vertical asymptote = = 3, horizontal asymptote y = 2 as ¢ — 17, f(z) — o0
ii Domainis {z | x # 3}, Rangeis {y |y # 2} as x — —oo, f(z) — 1"
il x-intercept %, y-intercept % as ¢ — oo, f(z) — 17
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vi

v

vi

iv

vi

iv

vertical asymptote 1s = = 2

: _ 3
x-intercept —3, y-mtercept —5
3] + .
flz) =14 > horizontal asymptote is y = 1
I:_I':‘ N
1 = T e
-3 2

vertical asymptote is « = —2
z-intercept +, y-intercept —%

7 .
f(x) =3 — , horizontal asymptote is y = 3
T + 2
-« — 1T 5
—9 L

as r — —2 , f(x) — o0
as ¢ — —27, f(x) - —0
as ¢ — —oo, f(z)— 3T
as x — oo, f(x)— 3~

vertical asymptote i1s = = 3

1
2

x-intercept — 5, y-intercept %

7
f(x) = —2— — horizontal asymptote is y = —2
T

i

vi

vi

v

vi

as r — 3, f(zr) — o0
as x — 37, f(x) — —o0
as ¢ — —oo, f(x) — —27
as r — oo, f(x)— —27

vertical asymptote 1s = = 3

x-intercept —2, y-intercept %

flz) = —2+ —

vertical asymptote is = = =

2
x-intercept —3, y-intercept —3
7 , |
flz) = % | , horizontal asymptote 1s y =
dx — 2

, horizontal asymptote is y = —2

1

b2
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d
Domainis {x |z # ——}
c

. i d
vertical asymptote 1s * = ——

C

x-ntercept 1S ——, y-intercept 1S —
a d

ar+b L(cx+d) — 24 +b

— and so on
cr + d cr + d
_ ad
As = — 00, —~ — 0.
cx + d
: , a
the horizontal asymptote 1s y = —.
c

EXERCISE 15E R

1

1T B W N

10

11

12

d

—2—-2z% b 1+ 4z? ¢ —10 d 14
—4z? — 16z —13 b 10—-222 ¢ 14 d -2
25c —42 b /8 ¢ —7 d 2

n 2_ ne o 2 L L
I z“ — 6x + 10 i 2—z b m_iﬁ

(fog)(x) =9—Va®+4

Domain is {x | x € R}, Rangeis {y |y < 7}
H3

(fof)@)=9-1/9-z

Domainis {z |0 <z < 81}, Rangeis {y |6 <y < 9}

—6x—9 b xz=-1
i 1-922 i 1+ 62— 322 b r=—3
(f o 9)(@) = —
x—3
Domainis {x |z # 3}, Rangeis {y |y # 0}
1
(fw)(m)=—$2+3m+2

Domainis {x |z # —1, x # —2}
Rangeis {y |y = 4, y <0}

fog=1(27),(52),(7,5), (9, 9)}

gof=1(0,2),(1,0), (2, 1), (3, 3)}

(fog)x) = o _2, Domain is {z | z # % or 1}
3r —1

(go f)(x) =2x+ 5, Domainis {z |x # —2}

(gog)(x) ==, Domainis {x |z # 1}

Let £ =0, .. b=d andso

ar+b=cxr +0b

. ax =cx forall x

Let z =1, ..

(fog)(z)=[2a|lz+[20+ 3] =1z+0 forall z
2=1 and 20+3=0

Yes, {(go f)(z) = [2a]z + [3a + b]}

(feg)(z) = V1 —=?
Domainis {z | -1 <z <1}, Rangeis {y |0 <y <1}

a = C

13

14

15
16

o O o O

o

(gof)(z)=1-=

Domainis {x |z < 1}, Rangeis {y|y = 0}

Rg N Dy -+ &

Domainis {z |z € Dy, g(x) € D¢}

VoD = 6800 — 400t

This 1s the value of Mila’s car ¢ years after purchase.

4400; the value of Mila’s car 6 years after purchase is $4400.

i TolS i SoT b €715
V = 2000 — 20t

— /24000 — 240t
) j—
N

This 1s the height of the solution after £ minutes.

(H o V)(30) ~ 17.5; the height of the solution after
30 minutes is about 17.5 cm.

EXERCISE 15F RE——

b

Domain is

Range 1s

5) f_l;

Domain is

Range 1s

f:

Domain 1is
Range 1s

f

Domain 1s

Range is
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0 f: 11 a The inverse function must also be a function and must
Domain is {z | € R} thercfore satisfy the vertical line test, which it can only do if
R ‘ R the original function satisfies the horizontal line test.
ange is {y |y € R} © i 1s the only one.
f ¢ i Domainis {z|z>1} or {z |z <1}
Domain is {z | x € R} ii Domainis {z|x > 1} or {z|ax < —2}
Range is {y |y € R} 12 a f~l(z)=—-/x b
d f:
Domain is {x | z € R}
Range is {y |y > 0}
L
Domain i >0 S
omat I_S | i 13 a Every vertical line cuts the
Range is {y |y € R} graph once. So, it is a
function.
e YA f: A horizontal line above
\K Domain is {z | z € R} - z the vertex cuts the graph
oM + R twice. So, it does not have
K Rangeis {y [y € R} Y (2, —1) an inverse.
- o }, = L
d \‘x v - © For x = 2, all horizontal lines cut the graph at most once.
Y=z "9 | Domain is {z | z € R} g(x) has an inverse.
v y=Jf)=/"() Range is {y |y € R} Hint: Inverseis =z =y? —4y + 3 for y > 2
f yA f: ¢ g: Domainis {z |z > 2}, Rangeis {y|y = —1}
;’i Domain is {z | z € R} g~ ': Domainis {z |z > —1}, Rangeis {y|y > 2}
f;"’(l 2) Range is {y |y € R} d Hint: Find gg '(z) and ¢ 'g(z) and show that they
- E*’ ; 1, both equal .
S y=f(z)=f"(x) o 14 a fYz)=+vVz—-3—-1, >3
g Domain is {z | z € R} ;
. ¢ f:
y==x Range 1s cR
' . wly J Domainis {z |z > —1}
h (f~H)Yz) =2z - 5= f(z) Range is {y |y = 3}
5 a {(2,1),(4,2), (5, 3)} b inverse does not exist Fh
¢ {(1,2), (0, —1), (2, 0), (3, 1)} Domain is {z | z > 3}
Range is {y |y = —1}

d {(_l! _1)5 (D, D)! (1! 1)}
6 f(x)=z and f(x)=—xz+c, ceR

15 a fH(z2)=3—-V13—=x

7 Rangeis {y|—-2<y <3} b f: Domainis {x |z < 3}, Rangeis {y|y < 13}
8 a AY f~1: Domainis {z |z < 13}, Rangeis {y |y < 3}
16 a k=2
y = f(x) . b i fl(z)= 5 — 42z + 13
- - 2
?&i&:{i ii Domainis {z |z > —1—23}, Range is {y |y < %}
y=z ¥ mny=a 17 a g '(z)=8—2x b =10
b no ¢ yes,itis f~l:iz— Vr+4 ¢ f7HU-3)—g7'(6)=-4-(-4)=0 dz=3
18 a 8 —6 b k=10
_ _ T+ 3 _ x+ 3
¢ (fThog (@) =—— and (gof)"'(z) = —
19 a AY Yy = 3:1:—38 1S
T
symmetrical about
y=x
1 fis a
— = self-inverse
Y function.
1
y=—
f=i :

f 1s self-inverse.
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b f1(z) = 51— 8 and f(x) = 07— 8
r—3 r— 3
f=f"1 f is a self-inverse function
20 d = —a 21 a B(f(z), )

22 a Domainis {z |z = 0}
b No, as f(x) does not pass the horizontal line test.
¢ ig'z)=0B—-Vz+8)’
i g Domainis {x |0 < x < 9}
Rangeis {y| 8 <y < 1}
g ' Domainis {z|-8<z<1
Range is {y |0 <y < 9}

d i hHax)=3+Vz+28)2

}

i h: Domain is {x |z = 9}
Range is {y |y = —8}
h~': Domainis {z |z > —8}
Rangeis {y |y > 9}
i z = —8

REVIEW SET 15A B

1T a i Domainis {z |z € R} ii Rangeis {y|y > —4}
Iil yes, 1t 1s a function

b i Domainis {z |z € R}
ii Rangeis {y|y< —1 or y=> 1}

ili no, not a function

¢ i Domainis {z |z € R}
ii Rangeis {y| -5 <y <5} i yes,itisa function
2 a0 b -15 ¢ -2 3 a=-6, b=13
h a =0 b I
¢ Domainis {z |z # 0}
Range is {y |y < 0}
Tvy
5 a f(-3)=(-3)2=0, g(-4)=1-6(~4)=09
b =4
6 a Domainis {z|x > —4}, Rangeis {y|y = 0}
b Domainis {z |z € R}, Rangeis {y |y < 1}
¢ Domainis {z |x € R}, Rangeis {y|y > —%}
2
7 a y= ——U o y= @
£ L
8 a vertical asymptote x = 2, horizontal asymptote y = —4

b Domainis {z |« # 2}, Rangeis {y |y # —4}

_1 2
4

-4 > T

as © — 2, f(x) — o0 as © — —oo, f(x) — —4T

as ¢ — 27, f(x) —» —o0 as x — oo, f(x) — —4~

1

d z-intercept — 7, fy—inter{:ept%

 J $:2§

9 a 6x—3 b z=1
10 al-2yz b VI-2z ¢ 3
11 a (fog)(z)=Vz2 -1
Domainis {z |z < —1 or = > 1}
Range is {y |y > 0}

b (gof)(z)==z—-1
Domainis {xz |z > —2}, Rangeis {y |y > —3}

12 a=1, b= -1
13 a

b Rangeis {y|0<y<2}

¢ iz=4+3 iz =—1
16 (f7loh ™ )(a) = (ho f)~!(z) =2 -2

------------------------

1s symmetrical about y = x

f 1s a self-inverse function.

ox — 1 ox — 1
b fl(z) = and f(x) =
r—9 T — 5
f=f1 f is a self-inverse function.

18 a —4 b 1
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19 ad YA 1
‘Y= 11 (ng)(iI!) — (§E2—4$+3)2
y = g(x) Domainis {z |z # 3, = # 1}, Rangeis {y |y > 0}
- & P
o e 12 a i 622—3z45 i 1822 + 57z + 45
o P C
7\
(—2, -3) 13 a DoS =4.9¢t

Any horizontal line cuts the graph at most once.
g Hz)=-3—-Vz+2, > -2
Range of g is {y |y = —2}
is {x|xz> —2},
is {y|y< -3}

REVIEW SET 15B N
x € R}, Rangeis {y|y = —4}
> —2}, Rangeis {y|1<y <3}
x € R}, Rangeis {y|y=—1,1, or 2}

- 0 n O

Domain of g~ !

Range of g1

1 a
b Domainis {z | x
¢ Domainis {x

Domain is {x

2 az’—x—2 b 16x2 — 12z
3 a i1s a function b 1is not a function
4 a Domainis {x |z # l} Range is {y | y # 10}
b Domainis {z |z > —7}, Rangeis {y|y > 0}
5 a AY
e 4
T8 J6 | 1 2
A/
b It is a function.
¢ Domainis {z |x <9}, Rangeis {y |y = 0}
6 a= -2 7 a=1, b= -6, ¢e=5
8 a vertical asymptote is = = —2,
horizontal asymptote 1s y = —1
b Domainis {z |x # —2}, Rangeis {y |y # —1}
¢ x-intercept 1s 1, y-intercept 1s %
dasz— -2, f(z) > —o0 as x— —oo, f(x) — —1"
as © — —27, f(x) — oo as © — oo, f(xr)— —17
< !
i y=—1
'\ |
9
-
(=1,-6) (2.54, —6.88)
\J
Range is {y | —6.88 < y < 4}
10 a —4x?+4z+2 b 52z ¢ 2

This 1s the distance travelled by the object after £ seconds.

b (DoS)(5)=122.5m
The object has travelled 122.5 m after 5 seconds.

2 + 2
14 f~Hx) = L
5
4
15 (F o R Y)@) = (ho f) M a) = 20
16 a (g0 f)(@) = — b o= -1
T) = L = —=
J 3z + 1 2
¢ 1 vertical asymptote x = —%,

horizontal asymptote y = 0

lii Rangeis {y|y< —3

17 16
18 a a=2, b= —
b Domainis {z | x # 2}, Rangeis {y |y # —1}
3 2 1
19 a — b =2
T — 2 x—1
20 a f! :13)—\/4—\/$+13

Domain is {x | —13 < x < 3},

Rangeis {y |0 < y < 2}

b g ' (z) =\/4+Vz T 13
Dnmam is {x |z > —13}, Rangeis {y|y > 2}

¢ h"i(z)=—\/4— Vo T 13
Domain is {x | —13 < = < 3},
Rangeis {y | —2 < y < 0}

d j~l(z) = —\/4+Vz + 13
Domainis {x |z > —13}, Rangeis {y |y < —2}
EXERCISE 16A N———
1 b
AY
3
T 3
y = flz)
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y=glx+1)+3

a g(z) = f(x —4)
a glxr)=2x—1
¢ g(ad) = —x%+bx—4

8 (1, —9)

9

a y-intercept 1s —1
¢ inconclusive

10 g(z) = 22 — 8z + 12

12

b x-intercepts are —2 and 5

Tx+ 15
11 —
g(x) ——
i (0, 11) ii (5, 6)

ii (=5, 25) i (—13,2%)
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EXERCISE 16B I———
1 a

9 a (2,25) b (—25, —15)

10 a g(x)=22%2+14 b glz)=5—=x
C g(ﬂ':)zémg%—?mz—% d g(z) = 8z2 4 2z — 3

y = x? is transformed

> to y=3(z+1)% -2
by vertically stretching
with scale factor 3 and
then translating through

PaiRNEY
~ 1T —2

11 y‘f
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12

13

14

15

y = x? is transformed

to y:%($+l)2+3

by vertically stretching

with scale factor % and

then translating through
—1
q

y = x? is transformed

to y=2(m—%)2—1—1
by vertically stretching

with scale factor 2 and
then translating through

(1)

y = x? is transformed

to y=2(z+1)%> -3
by vertically stretching
with scale factor 2 and
then translating through

(=)

a Horizontally stretching with scale factor %, then vertically
stretching with scale factor 3.

b i (2, —15) i (3, 6) i (—1, 3)
¢ i (4 3) i (-6, 2) i (—14, 1)
16 a=5, b=+10
1 3 1
Y 2x Y T Y x4+ 3
1 4 1
£L £
3 —x + 4
18 a gz)= ———1=
9(z) — 1 Tz —1
b vertical asymptote = = 1, horizontal asymptote y = —1
¢ Domainis {x |« # 1}, Rangeis {y|y # —1}
d yA
- S
—4
=1
\A
6x + 4
19 a g(x) =
9(z) 2z + 1

b vertical asymptote = = —%j

¢ Domainis {z | x # —%}j Range is {y | y # 3}

horizontal asymptote y = 3

20 e A vertical stretch with scale factor 4 followed by a translation

through (333 ) , Or

3
e a translation through ( gl ) followed by a vertical stretch
4

with scale factor 4.

EXERCISE 16C ER
1 a

2 a AY 4 b
y=flz),”

| PPt ’
- 1
- . -
-4 q

~1
y=—f(z)
\J
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5 a
Y
C
6 a
C
d
7 a I (-3, —2)
b i (=3, 2)
8 a (1, 2)
b i (=2, 3)
9 a A reflection in the y-axis and a reflection in the x-axis.
b (—3,7) ¢ (5, 1)
10 a A reflection in the z-axis.
b A vertical stretch with scale factor 3.
c Y Y=+ 2
2

11 a A reflection in the y-axis.
© A horizontal stretch with scale factor 2.

¢ \ \ \ly
i
—b —4 —2

fd
p
2
y=(-5—1)° -4
y+=(—z —|1)°+ 4

LS

y = x2 is transformed

to y=—(x+2)2+3
by reflecting in the
x-axis and then
translating through

(5)

L .
y = — 1s transformed
x

1
r—3
by reflecting in the

r-axis and then
translating through

(2)

+ 2

to y= —

EXERCISE 16D

1 a AY
3
REE 3
f(r) =27 —1
Y
b i A AU 44
¥ -"
v y=d(z)+3
—
Ty=f(z)

x-ntercepts are =1,
y-intercept 1s —1

y = f(x) has been
translated 3 units
upwards.

y = f(x) has been
translated 1 unit to
the right.

y = f(x) has been
vertically stretched
with scale factor 2.

y = f(x) has been

reflected in the
T-axis.
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6

4
! < y= f(z)
- y=2f(z)
> y=1/()
! <> y= f(z + 2)
," :r <-» y= f(2x)
..1 _________...-' > y = f(52)
v
a | A vertical translation through ( _02 ) :
i g(z) = f(z) — 2
© | A vertical stretch with scale factor %
i g(z) = 5f(z)
¢ i A reflection in the y-axis. i g(x) = f(—=x)

a z-intercepts are —1 and 3, wy-intercept is —3
b, ¢

=Y

b f(—x+4)—1
%f($+2)—|—l

T —3
f — 5
f( 1 )
a A reflection in the z-axis, then a translation through ( _31 ) :

© A horizontal stretch with scale factor 2, then a translation

through ( _07 )

¢ A translation through

scale factor %

d A vertical stretch with scale factor 2, a translation through

( [1] ) , then a horizontal stretch with

( _11 ),, then a horizontal stretch with scale factor 4.

e A vertical stretch with scale factor 2, a horizontal stretch with

1
scale fac:tnr =, then a translation through ( 5 )

f A reflection in the z-axis, a vertical stretch with scale factor
4, a horizontal stretch with scale factor 2, then a translation

through ( :i’ )

Domain is {x 3}, Rangeis {y| -3 < y<4}

11 Range is {y|—10{y 4}

T
b Domainis {z |z > 3
x > 3}, Range is {*y|?my{%}

Woow W

¢ Domain is {z

10 a 5v2—x+ 15

Domainis {z |z <
b 5v2—x+3
Domain is {z |z <

¢ bv—x—2+3
Domainis {z |z <

2}, Rangeis {y |y = 15}

2}, Rangeis {y|y> 3}

—2}, Rangeis {y|y= 3}

The vertical stretch has scale factor | a |. The reflection in the
x-axis occurs if a < 0. Each point is then moved A units
right and £ units up.

© The function has shape \/ if a > 0 and /\ if

a < 0.
The function has vertex (h, k),

—4
2x + 3

11 a

and y-intercept ah® + k.

12 a 5+

b A reflection in the z-axis, a vertical stretch with scale factor

4, a translation through ( .

1

with scale factor 5.

), then a horizontal stretch

EXERCISE 16E N

1 a o

2 a invariant points are (—2, 1) and (—4, —1)
b invariant points are (—1, —1) and (1, —1)
¢ invariant point is (1, 1)
d invariant points are (~ —1.24, 1), (~ —0.732, —1),
(~2.73, —1), and (= 3.24, 1)
3 a
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5 a z-intercepts —3 and —1, y-intercept 3, vertex (—2, —1)

7 a Domainis {x | —1 < x < 6}, Range is {yl%{yé %}

- 1 1
b Rangeis {y|y< —35 or y = 3},
cannot say about the domain.

REVIEW SET 16A

C r=

y=f(x)
y=f(—x)
y=—f(x)
y=f(z+2)
y=f(x)+2

9
2

1

2

b g(xz) = 5x? 4 30
d g(x) = %ﬂ:z—%:}:+4

> y=f(z)=a"+1
- y=—f(z)
<--» y= f(2z)
<--» Y= f(z)+3

5 g(x) is the result of transforming f(z) 3 units to the left and
4 units down.

domain of g(z) 1s {x | —5 < =z < 0}
range of g(xz) is {y | =5 < y < 3}.

6 a g(z)=(r—1)?+8
b i {yl|ly=4} i {y|y=8}

8 g(x) =3z°+5x+9

9 a —f(z+2)+3 b 2f(x—4) —2
10 a (0,4) b (0, 6) ¢ (3.3)
11 a z-intercepts —9 and —3
© z-intercepts —5 and 1, y-intercept —9
¢ zx-intercepts —10 and 2, y-intercept —3
d zx-intercepts —5 and 1, y-intercept 3
2p —
12 a g(x) = " d
r—1
o vertical asymptote
r =1,
horizontal asymptote
y =2
¢ Domainis {z |z # 1}
Range is {y |y # 2}

y = x? is transformed

to y=3(x—2)% -1
by vertically stretching
with scale factor + and

4
then translating through

(1)

13
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REVIEW SET 16B I
1 a Ay b

5
8 A reflection in the z-axis, then a translation through ( ET ) :
9 (1,6) 2
10 a A vertical stretch with scale factor 2, then a translation

2
through —1
g 3 )
b A reflection 1n the z-axis, a horizontal stretch with scale factor

%, then a translation through ( —06 )

¢ A vertical stretch with scale factor é, a reflection 1n the

. . 2
y-axis, then a translation through ( 0 )

1M1 =8, ¢= —20
12 a

© A reflection in the x-axis, a vertical stretch with scale

. —1
factor %, then a translation through ( 9 )
—4x — 5
2 + 2
Domain is {z |z # —1}, Rangeis {y |y # —2}

C y=

13 ad b (1,1) and (2, —1)
¢ y-intercept % and
vertical asymptote
=3
14
EXERCISE 17A N
1 a periodic b periodic ¢ periodic d not periodic

e periodic f periodic g not periodic h not periodic

2 a A height above
ground

60 (cm)

40

20

timch
4.0  (sec)
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b A curve can be fitted to the data. b
¢ The data is periodic. o
I y = 32 (approximately) Il ~ 64 cm J
Il =~ 2 seconds v ~ 32cm 21
3 a Ay © o 114
11 o e o o e & : -
v T 27T 3 47 T
%2 T ¢ ¢ 0 %
< Ay
—1 o o 1T
' o - ) A7t .
Data exhibits periodic behaviour. 0 5"* T
° [ ® e ° - ‘
q o o . y=sinr — 0.5
6 \j
o o
4
° d Ay
; re 1 in(z —2)
7 y=sln(xr —
“Y 2 1 6 8§ 10 12 7% H
Not enough information to say data i1s periodic.
EXERCISE 17B N———
1 a0
b i 6=0,m 2 31, 4r i §=3% I ¢ 247 .
27 2 y =sin(x + 2)
iii 0= x 5m 13m 17w v ) — & 2 Tm 8m 1
~ 6’ 6° 6 ° 6 — 3° 3° °3° 3
¢ i 0<O0<m 2 <0< 3m d {y| -1<y<1}
o m<0 <2, 3m<0<4r
2 al
_ m™ 3w S5m Im = .
b i 0=3, 5, 35, 5 i 0 =0, 2w, 47 f
T 27 4w Bm 107w - 3w b 1lw 13w
0= 5, 3. =3 0= T g
¢ 10<0<Z, LE<o<E, Z<h<Arn
T . 3T DT i1y
1] Eﬁiﬂfi?g ?ﬁiﬂ{:?
d {y| -1<y<1} .
EXERCISE 17C R
1 a vertical translation 1 unit downwards
b horizontal translation 7 units to the right
¢ vertical stretch, scale factor 2
d horizontal stretch, scale factor %
e horizontal stretch, scale factor 4 h
f translation % units right and 2 units upwards
2 a vertical stretch, scale factor % b reflection in the z-axis
¢ translation % units left and 2 units downwards
3 a3 b 4T 2 d 2* e 6 f 100
— 2 — — 1 . —
h ab=%£ b b=3 cb=2z db=35 e b=z i A ysin(e+T) 42
5 a maximum 4, minimum —4 b maximum 8, minimum 2 3% / 4
maximum —2, minimum —6 21
6 a 4 b 2L ¢ {y|-2<y<6} 11
: 2m . : - : : >
7 |a| = amplitude, b= — . ¢ = horizontal translation, 3 ir @
period
d = vertical translation )
8 a AY l y=3sinx
B & : =
T vy 27T 3T 4T T
= —
3?1'\/411' &L
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y
A
yz%sinm
—d N, .
™ 27T 3T 4
N_
—14
\J
AY
27 y=32sinx
1;/\ /\
-— ® >
m 27 3 4T L
| \/ A4
_94
Y
Y
1

sin 5
- : - -
211'\3:'1'/4?1' L
14
Y
Y
1 /\ A N y = sin 4x
- g 1 L |
™ 27T 3 4 L
AVVVV VYV
Y

=Y

=Y

=Y

1 = COos 2T

10 a

o I y=2
11 a d>3

b d< -3

i y=—2v2=~ —2.83
—3<d<3

12 a A horizontal stretch with scale factor %:, then a vertical stretch

with scale factor 2.

o A vertical stretch with scale factor 2, then a reflection in the

T-ax1s.

¢ A vertical stretch with scale factor 3, then a translation 5 units

downwards.

d A horizontal stretch with scale factor %, then a translation

% units left.

13 a

—27

2 T
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b y = cos 2z + 1
—
?T 27 T
C AY
1-.
1 Ty _ 1
y=ssin(r+z) —3
—27 y 2510 or 2
7 " £
—14
\J
d AY
y=zcos(z+7)+1
- : b ; >
\J
e
f

14 a b, c d (provided the function has x-intercepts)
b d ¢ d

15 a a=4 d=1 b a=-2 d=3 ﬂﬂ,:%ﬁd:%

16 a y=sinx — 2 b y=sindx

d y=2sinx+1 e y:4sin§—1 f y:ﬁsianﬂ
17 a y=2cos2x b y:.;:gs%+2 C yz—SCDs%

EXERCISE 17D

1 7

b i 26°C i 29°C ¢ 32°C, at 6 pm

vy 6 12 18
b highest = 10 m, at midnight, midday, and midnight the
next day

lowest = 2 m, at 6 am and 6 pm
¢ no (water height is 4 m)

165
150 ¢
135 -

| i +
v 60 120 180

b 15 cm

¢ 1 =~160.0cm
iv ~ 138.9 cm

i ~138.9 cm lii ~ 158.8 cm

H(t)=4sin(F(t—2)) +4

t(s)

b 4cm
¢ no (ball diameter 1s 4.28 cm, gate height 1s ~ 3.07 cm)

5 T(t) = 5.2sin( % (t — 8)) + 10.6 °C
6 H(t)=10.6 ma(g—q(t — 1.5)) + 0.76 m
/7 a

¢ Both graphs are periodic with an amplitude of 10 m and a
period of 100 s. The graphs differ by a horizontal translation
of 25 s and the principal axis is also translated by 12 m.

d i H(t)=10sin(Zt) + 12 m
i d(t) =10sin(Z(t +25)) m

Note: The function of horizontal displacement of the light

will be different depending on how the coordinate
system 1s defined.
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8 a H(t)=Tsin(2E(t—5.9)) +9.2m

b AH(m) K1) = Tsin (37 (t —5.9)) + 9.2
]_E' T
- fan : |
W 2['] fl'[h)
\J

9 a H(t) :6CDE(%t) b d(t) = 12sin2nt

EXERCISE 17E I

1 d 30‘
T7(°C)
25 o 20
; o
20 o % o
15 @ ¢ © ®
10
D month
() =

0 2 A ] 8 10 12

© The data appears to be periodic.

C ibm% H a~6.5 il d=20.5 v c~4.5

d Using technology, T =~ 6.15sin(0.575t — 2.69) + 20.4.
Our model was a reasonable fit.

2 a Tm4.5ms(%(i—2))+11.5

25

20
15
10 )
D
0

month
-
12 14

0 2 4 4 g 10
¢ Using technology, T ~ 4.29cos(0.533t — 0.805) + 11.2.
3 a T~95sin(Z(t—10.5)) —9.5
b 104700

2 4 6 8 10 12
() month

¢ The model 1s a reasonable fit, but not perfect.
4 a 30‘H{cm}
20

10 o o o o
0 O o o

» | (seconds)
o0l e it o .1

—20
_30Y

b H ~ 15.0sin(5.24t — 1.57) 4 0.000170 ¢ ~ 14.5 cm
d The spring will not oscillate indefinitely at the same rate.

EXERCISE 17F RE—

iy
2

b A vertical stretch with scale factor 4.

¢ A horizontal stretch with scale factor %

1 a A horizontal translation = units to the right.

d A horizontal stretch with scale factor %, then a translation
1 unit downwards.
e A vertical stretch with scale factor %, then a reflection in the

T-axis.
f A translation 2 units upwards.
2 a 3 b 4m c 1
kT

3 a | —, keZ
2

b i 2L +kr, keZ

¢ i %—|—2kﬂ, k € 7

q=1

7 a A vertical stretch with scale factor 2, then a translation
% units left and 1 unit downwards.

° oA oo E

R
=27

:y=2tan(z +7) — 1

— { ";
o 21 I

8 Hint: The function is undefined when b(z — ¢) = 5 + km,
k€ Z.

9 a i (ng)(m):tan(Q:r—%)

ii (go f)(z) =2tanz — 5
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" s .3 I
b i 75 ii 5 . EXERC'SE17$3 - . - 7?1_ ) -
¢ i period £, vertical asymptotes m:?jkEZ 1 az=gory rT="7g oy e rT=gog
d z=3Z e x=Z or 3& f =0, m or 27
il period 7, vertical asymptotes = = 5 + km, k € Z 2 2 2
2 ax=Zor& b z=n ¢ x=Z or 2L
3 3 4 4
b oac=Z 4 o ln bo=of 3ol
¢ o= 3 O or =
_ 27 ™ 4 oTT
4 T=—F, -3, 3, 00 g
. 5 3T 3T 5%
o ¥ =, —, Lo g
5 am=%,5§,7§,nr“T“ bmz%m%
x
: 6 a 0<2x<4n bOﬂZQ%
yzitaﬂ:ﬂ—%
= cF<otf<y 4 fco-gol
: e —3<2(z-F)<E f -2r<-2<0
— &
- : i &L i
¢ 3T <4 I <X d -3 < 9x 4 & ¢ 30
2 = 2 =3 2 = 2 = 72
e 2w < —2x < 27 f 0<m—ax <27
_ 5 7
8 a :L*_%, T“,,nr?”
o mw bmw Tw 11w 13w 17
EXERCISE 17G.1 R b r=5 %556 5
4
1 a z~0.3,28,6.6,9.1, 12.9 b z~5.9,9.8,12.2 ¢ z=0, 5, o0r2m
¢ r~0.3,28 d r~ 3.8, 5.6 9 a = g 1115, 13;?{;.1-23_;
2 a r=1.251 74 b r~4.4, 8.2, 10.7 b r— L 11w 13w 23w 25w IDI_35_1T
~ 59 d ~ 925 38 18 187 18 * 18 * 18 °~° 18
C T =o. I =~ 4.9, Jd. c T EE‘?TT_?TGI.E_TT dm_EGTB—ﬂ
6° 3° 6 ° 3 2 2
3 a x~04,1.2 3.5, 4.3, 6.7, 7.5, 9.8, 10.6, 13.0, 13.7 . ;
— T . T
bz~ 1.7, 3.0,4.9, 6.1, 8.0, 9.3, 11.1, 12.4, 14.3, 15.6 cx=5 taz=-
¢ x~3.2 4.6 d z~16,3.1,4.8,6.2 10 az=2%,2¢, 5F 20 ¢ 82 L Lm 1on lon
L a r~1.1,4.2, 7.4 b r~22 5.3 1_’?Tﬁm-17"TTf
¢c xr~1.3, 4.4 d =20 b p— & 3nm 5r .7 ¢ r— I o 5Z
— 4’4 4 4 — 3 3
EXERCISE 17G.2 N _ 3w T _ w 5w 3w 13w 17w 7
1 ~ 0.446, 2.70, 6.73, 8.98 S SR S - e R
a&:: . » . . . - . :mZE’EWETW}UTE_ﬂ
b =~ 2.52, 3.76, 8.80, 10.0 6° 3° 6 3
¢ x ~ 0.588, 3.73, 6.87, 10.0 12 a 33:—5?“: —, %}ﬂn]‘ﬂ' b =0, 37”’: or 2T
2 a =~ —0.644, 0.644 b r~ —4.56, —1.42, 1.72, 4.87 ¢ =0, %ﬁ %! %Tw"ﬂrﬂ- d =0, %!m ?w, or 27
¢ r~ —2.76, —0.384, 3.53 . bl d—9 o 50 b 1
d = 5, — (1 = — . — =
3 a x~1.08,4.35 b =~ 0.666, 2.48 3 . 2
h z~ —0.951, 0.234, 5.98 ¢ b=4, d=-1 db=3 d=—4
5 a Note: The function P(z) can be written in many different | 14 = = 3 or %T
ways. T 37T
’ x? — 2 x T2
P(z)=1+4 arccos = — —/4 — x? _ @ @m 7m 5w 13w 4w 19w 11lm
() | 2 9rn b r=15 3 12 %> G2 3 127 5
N o= % 4 o i
0ol p 15 ﬂ$205%55—§5ﬁ,0rzﬁ bm—%,,%,g—;,nr%r
06l () ¢c =0, 2;,4;,131*2?1' d :1:=76“, 32“,131*11T“
o
0.4) ; EXERCISE 17H I
0.24 1 a 1 7500 grasshoppers il =~ 10300 grasshoppers
: ¥ : : - b 10500 grasshoppers, when t = 4 weeks
0.5 1~1.159 1.5 2 & :
Y ¢ i at tzlé weeks and 6% weeks
¢ r~1.159 Il at tzQ% weeks
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d 251 <t<549

¢ 3 min

2 a 1 m above ground b at t = 1% min
d 4o dH (m) (1%, 39)
301
H(t)=20— lgcus%
204
10+
(3,1)
= =
{ (min)
e 0.570 <t < 243 min
3 a 400 water buffalo
b | 577 water buffalo il 400 water buffalo
¢ 650, which 1s the maximum population.
d 150, after 3 years e t = 0.262 years
kL a i true il true b 116.8 cents L1
¢ on the 5th, 11th, 19th, and 25th days
d 98.6 cents L—! on the 1st and 15th days
5 a H(t):?ﬂ:ﬂs(%t)—l—ﬁl b t~1.46s

REVIEW SET 17A N

1 a not periodic b periodic
2 a mmmum = 0, maximum = 2
D minimum = —2, maximum = 2
3 a 10« b5 ¢ 4m d %
&y Function Period | Amplitude Range
y=—35i11%—|—1 ST 3 2<y<4
Yy = 3cosmx 2 3 ST -
5 a
b
6 a
b
C

10

b

y=cos(z+T) L1

- ; -
— 2 2w &
t—1
\j
AU

P
D .:';E
;

Yy = cos 4dx I‘y
\ANNANNANNDNNANNNT
i ae ¥ : ]
vV VUV VIV V VYV
\J
A vertical stretch with scale factor 3, then a horizontal stretch

with scale factor %

in

3

A reflection in the xz-axis, then a horizontal stretch with scale

1
factor 5 -

A vertical stretch with scale factor 2, then a horizontal stretch
with scale factor 2, then a translation = units right and % unit

A translation % units right and 1 unit downwards.

2
upwards.
y = —4 cos2x b y=cos Tt +2
AV
-
4T T
— 4+
Y
AY A k
) y:%tan%
- @J i :
T 27 3 4w T
— 2+
Y v 3
A horizontal stretch with scale factor %, then a vertical

translation 2 units upwards.
T

3
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¢ : REVIEW SET 17B N
1 a The function repeats itself over and over in a horizontal
: : can 3 49 direction, in intervals of length 8 units.
. " — Ladll oHx
A b i8 ii5 i —1
2 a A translation % units right and 1 unit upwards.
~ _% > b A horizontal stretch with scale factor %
f 3 a 6m b T
E 1 L 2T
E ot a b= 3 o b=24 ¢c b= 9
i a minimum = —8&8, maximum = 2
- b minimum = %? maximum = 1%
11 aa=7b=2% c=1 d=10 6 ay=5 by=-d
_ 7 a AV ,
b g(x) = 145111(%(;1: — 3)) + 14 ) y=2cos 3z
o ANVANYS
- - | —=
—2+
: : : : : — { (days \J
i 15 30 45 6o Ldas) .
b i 0.75 i 0.25 i ~0.835 v ~0.165 i
¢ once every 30 days d January 16, February 15 31
13 a T(t) =3.7sin(S(t — 8.5)) +10.4 °C 21
2 o
AT(C)
15¢ >
ﬂ .
T(t) = 3.7sin(F5(t — 8.5)) + 10.4
-—p —
Y 20 ¢ (hours) .
14 a maximum: —5°C, minimum: —79°C
b ~ 700 Mars days ¢ T ~ 37sin(0.008 98n) — 42
d 0 200 400 600 800 1000 1200 1400
0 B d |
® T (dﬂ}-’S) 21 Y= Dsin T — %
—20
o
—40
-
—60 .
()
—80
10074 C0O)
e Using technology, o
T ~ 36.5s8in(0.00901x — 0.0903) — 43.2.
Our model fits the data well.
15 a x=~2.0,4.3, 8.3, 10.6 b =~ 0.5,5.8, 6.7, 12.1
16 a z~0.392, 2.75, 6.68 bz~ 5.42 =
17 a x=~1.12,5.17, 7.40 b r =~ 0.184, 4.62
_ T 11 _ 7
18 a z =7 or =&~ b =72 or &
w27 4w DT
€ T=73 73,300 f g
a7 3m 5w Tm 9w 1llw 13w 157 ;
19 az=%% %% 8 8 875 g
b;“::% :m:%r-ﬁﬁﬂﬂ?gr:ﬂruTﬂ E 32_“'
; : -
20 E$:053—;,2W,%jﬂf4ﬂ bmz%j?,?,nr%’r ?T 2m X
21 a 5000 beetles b smallest 3000, largest 7000
¢c 0.Ob<t<25 and 6.5 <t <8 v
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8 a y=4sinx+6 o y:-icms(m—%)+6
9 Y

0.6 y = 0.6 cos(2.3z)

/.

il \
i WL 1 i) T
—0.61
Y
— 3 —_1
10 a=35, b=—35
11 a A reflection in the x-axis, then a horizontal stretch with scale
factor %

o A vertical stretch with scale factor 2, then a horizontal stretch
Fi

5 units right and % unit

with scale factor 2, then a translation

upwards.

Y 12 24 36
© 20 m ¢ 10m d 12 seconds
13 a
-

b H(t) =sin(nw(t — 1.5)) + 1
14 a a=~7.05, bx %, e~ 10.5, d=~ 24.75

B »
30
20
10
t (months)
0

-
o 2 4 6 8 10 12 14

¢ Using technology, T = 7.20sin(0.488t — 1.08) + 24.7 .
The model fits reasonably well but not perfectly.

15 a z~ —6.1, —3.4 b z~0.8
16 a x~1.27, 5.02 b =~ 1.09, 2.05
17 a x~1.33,4.47, 7.61 o x~5.30
¢ x~ 2.83, 5.97, 9.11
4w 5w 10w 11w 167 17 __ om
18 a =« 5 5 60 g o OF Y5 b::r:_g
T Tm 13T 19
¢ T=1335, 795> 720 735
19 a z=0,m or 27 bmz%nr%
— T or T — _2n _©m oz filiy
20 a z=—75 or 3 b = = . TG g OF %
— _ 2w _@m = 27T
C T = 3> —gs 3 O 3
47w 5w 10w 117w 167 17 am Twm 1l
213{-}*9?!—:4’9’9’9 h4=4‘f‘4

22 a 28 milligrams per m? b 8:00 am Monday
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