ANSWERS  S17

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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