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sfkm/m) J o [10}20]30]40]50]60

d (m) 0 (0.1)10.4|09)1.6]|25]|3.6

b dm
4
3
2 .
1-
0

10 20 30 40 50 60
Speed (km/h)
4 a growth: B, D, F; decay: A, C, E
b linear: A, B; exponential: C, F
quadratic: D, E
Growth curves slope upwards, decay curves
slope downwards. Linear means straight
lines (y= mux + ¢), with constant increases or
decreases. Exponentials are curves
(y = a x b*) with constant percentage
increases or decreases. Quadratics are curves
(¥ =% or y = k — 42) with increasing
increases or decreases.
6 a lincar b quadratic ¢ linear
d exponential e quadratic f exponential

(3]

10

n

12

13

14
15

16

m
n

3112 _ 131 —nal _qql
o (a um_ 137,0r=33, 132
a
c

6 a no solutions b.r=2or-I
r==lor-2  dr=zx.,2
P [ PR ¢
) n.~||~mprq m.«lnmw'm.
\(wo%m:fbﬁ _ﬁ.ﬂm_ﬁ:—v_ eug
1 S=3L-25
2 h+w=6orh=6-worw=6-1h
3 A=h6-h) 4 w=20d
5 m=2-1 6 n=200x0.9"
7 L=2512

[NTRO  CALC  SuluBL KD S
i (r+3)2-4,r=-3,-4
je-32-14,r=3,-14 mhuuw.lv% hr=0or-7
, k (r-3)2-10,r=3,-10 R
» | (+3)2 -8, x=-3 8 i nosolutions j =2z )\IWM
m (r+4)2 - 11, .0=—4,-11 Kr=—i 25 .1+>\w .|+,\a
n(r—42-21, r=4,-21 TEo ol AsRp o=
ay=2r—1 by=9-4? o(r—42—17 r=4 17 m no solutions
=9 — 3 = =t . . T ' o
Mwnlw_éu_.f MWIMHW. 2 a yis higher or lower according to its value. n r= ww % o r= mH %
- - b +, xis negative; —, x i itive.
a .w Oor2 br=4or-2 cux <m_Wm:mmm“_g_WMm:m %M:wﬁﬂw__ﬁ,%m 7 av=50
“.-1+u%ﬂ+|__o “wu_ 2 magn tude. Je A LN T
ATy == 3 ar=-3or] br=1+./6
€ 6ri—Ilr+4 d 92— 12r+4 1+ ./ dir= h O | 45 180] 105} 120] 125
e 2= 9 f 4= llr+6 Cr="1=, =
] ) e no solutions fr=5o0r-1I t 6 7 [8] 9 10
afr+1)(r+3) b {r—1}r—3) r=2+ .5 hr=-2% /3
¢ (r—-6)r+2) d (r-2)? gr=zz ' r==2%.J3 h |120]{105{80| 45 | 0o
e (r-20)(r+20)  F (r=3)(r+7) P r=-lor-5 jr=3%414 =40
m‘«HNw or -3 bar=0ort _n.~.Hu.|+.>\_|O _a."luﬁw.,\m tlol1]2|3la|s{6l7]8
cur=2o0r-1 dr=4o0r-3 B%HIAH‘,\ﬂ :...NAH,\MI_
e r=5or—2 fr=30r6 or=azt /17 h]o|35]60[75]80|75]60(35] 0
g.r=-9 hxr=3or10 4 ar=-20r1l br=2or—f v=30
i r=-20r- ’ o :
mauw,\mq 25 orm2 ¢ r=-lor-2 dr=360r-0.6 tlojt]2]3]a]5]s
- =< A e r=-0.4 or-4.6 fr=54o0r-04 n 1o
m.q.n‘_ oﬂan*m dr=x=- g r=7.10r-0.1 h r=-0.1 or-6.9 2ldojeefa0)2s]o0
ﬂ:.bw:o: tas no solutions. i .~.ulww or 1 j r=330r-08 =20
a r=073o0r-273 K .r=—10r-25 | r=50r-! tloftt213]4
¢ r=273 or-0.73 Mo 2o Z DU
4m 75m, 8.5m " «H_mo;om nr=21o0r-0.8 hlo|15|20]|15] 0
ay=5-(r-2Pory=-x2+4r+1 T Noq 3 s v=10
by=a%2-9 cy=s2-2r+2 O alr+;) Hlpr=—g. 13 tlol 112
a0 : cm)\w n@ c?.lwmlmmi..uw.lwm
3 2 clr=1p2—1), p=t gt hlojsjo
d7-2J10 e 24 f1s 2 1 CRR b onA
d H...+t~+.u,....ulw.m 130 v=50
K g e (r+ 112~ p=q) 120 +
@C_Qhwﬁmm.jnh N flr— _MHNIMH r= _w L“_ 104
g 2 4" 2' g 100 4
g (r=112-31 r=11 31
2 4 2 4 90 -
T alr+1)2+4,0r=-1,4 b+ 10212, p=gl gt . v=40
blr—1)2-6.ux=1-6 ; e i w. i 70
clr—12-2r=1,-2 Pl 25— 45, r=-27, 4] 60
dr+12+0,r=-1,0 j r=23P -8, r=2,-8! 50
e (@+2P2+1,r=-21 Kr—21)2-7), rmal _g p=30
flr-22-9,r=2-9 S N
g(r-22-51rx=2-5 P lr+25)%-57, r=-27, -5} 7 v=20
hr+2)2-3,r=-2 -3 (r+312-10! r==3! —10! 201
27 ] 2 1 109 =10
(r=330- 145, x=31, 14} oE>— s
123 4567 89107«

cv=50:t=5,126m
v=40:1=4,80m
v=30:t=3,45m
v=20:¢t=2,20m
v=10:t=1,5m

v
10
If h=tv—-50=-512+ vt

d time = — , maximum height = —

20

t v v?
Then h = — ,~IW+|V +5
e A 5 "700) T2 100
2 2
v v
= —— + —
mo _cu 20
Thus maximum mm‘i reached when (= =
" 20 " T
e :umou_.UmHm%“:qu;nhﬁm,\w
_‘uuo:uuw%:‘uwo:uww 2
v=10:t=1% 1,\%
10~ 20 "
Proof: half maximum height = 20
»2
tfy-50)= —
Solve: (v — 51) o

leads to 20012 —~ 40pt + 12 =0
Quadratic formula or completing square
mZMN ﬁF + mu.\ or |-h. + %
107 20 10~ 20

¢ »=50: maximum 62.5 when .r = 125

v = 40: maximum 40 when r = 80

v =30: maximum 22.5 when .r = 45

» = 20: maximum 10 when xr = 20

v =10: maximum 2.5 when x=5

. v? %
d Maximum is — when y= —.
L 40 20
Y= I_IO.~I. + X
) 72
HI_IOA_.NIWN.+h.v + F,_ X E
2\’ 10 400 400 p2
=10 A._\l muw + m hence answer
2 20 40’ ’
e 250, 160, 90, 40, 10 for decreasing speeds
f Horizontal is distance between (wo zeros.
. 102 10
y=0ifr- e uolv.A_ lzlnu =0
r=0o0rux= v
. © 10 v2
. horizontal distance is %

¢ When speed (1] is zero the ball has stopped
rising and is about to start descending,
hence it is at its maximum height.

d Because it is a parabola with no .r term, it
means what happens on the way up will be
reflected on the way down.

e 125, 80, 45, 20, 5 for decreasing v
f Maximum occurs when x=0. 2

Then y = 0.05(12 - 12) = 0.051% or %

g If .r<-50, this is before it was thrown and
1> 50 would correspond to after it landed
(or if it started falling into a hole in the
ground!)



SoctT lons 2,

._quo%@,. ,HL m\ndc;‘_é
2 Decu 4

a 3200 mL . b 5°C
¢ V= 125(2)5 d 22°C
2. a 1980, 1987,
b A = 21(2)7 or21(t.1)"
]
¢ Yes, 1.L17=20r 27 = 1.1
) d 2000
.W. a A algae B wheat
C bacteria D duckweed
E ape F kitten

<

F (kitten) m = 11" (n = wks, m = mass)
D (duckweed) m = 1.5" (n = wks)
E (ape) m= 1.2" (n = months)
C (bacteria) m = 1.02" (1 = minutes)
A (algae) m = 1.07" (1= hours)
B (wheat) m = 1.05" (1 = days)
d 35, 14, 10, 7.3, 3.8, 1.7
70
e .eulm. or gl =70 R

“n a 1789, c = 4(1.789)5

b 1.23% c 12.3%

d | Year 1971 | 1976 | 1981 | 1986
Formula 7 13 23 41
Real 7 I8 24 36

e §$1.31

a [=4.8(10)"5" or F= 4.8 x 31.6"

b because 31.6 = 10!5

¢ 1000 times as much energy released
d 1.2 x10Y e 48x 102 f 4000

a m = 100(0.972}" (one unit = 10000 years)

b m = 100{0.797)* {unils are minutes)

¢ m = 100(0.587)" (units are minutes)

d m = 100{0.544)" (units are minutes)

a error (undefined) b —1 on graph calc

¢ error (undefined) d +1 on graph cale

a P=0.9"or P = 100(0.9)"

b V=09"

¢ P = Py{0.96)" {Py is original pollution at
factory)

d 1 =T(0.8)5 (T is surface temperature)

G whar” ﬂ.m*%

1 frequencies: 123.471, 138.591, 146.832,
164.814, 184.997, 220
2 4:5:6
5 0.945 average in this table
6 <nm_

7 0.5'2 =0944; very close

Cu r:@ WC net ,._,0\..,%

1abDd bC’ cB dA
2acC b B cA dD
3ab b A cB dC
4 aB b D cC dA
5abD b A cC dB
6 aA bC cD dB
7 ay=afr-5)?

b y=(r—2)(r+ 1)r+4)
cy={r+3)3+2
dy=(r+22%r+1)

Maximum Volyme

1 2cm 2 20cm 3 800 cm?
4 3 cm, 18 cm square, 972 cm?, larger
5 5cm, 14 cm square, 980 cm3, larger

6 | Square 1 2 3 4 5
Heght | 1 | 2 | 3 | 4| s
Length - | 22 | 20 | 18 [ 16 | 14
Width | 22 | 20 | 18 | 16 | 14

Volume | 484 | 800 | 972 | 1024 | 980

Square 6 7 8 9 10
. | Height 6 | 7 8 | 9| 10
Length 12 10 8 6 4’
Width 12| 10| 8 6 4
Volume | 864 | 700 | 512 | 324 | 160

7 1024 cm? 8 4cm

9 You'd have to try fractions, like 4.1 cm or
3.9cm.

10 24 -2x

13 Volume is zero because the base is a square
of side length zero.

14 xr=4

15 a lcm b2cm ¢3em  dScm

16 a 60 cm X 60 cm X 20 cm
b 80 cm X 80 cm X 262 cm
¢ 72cm X 72 cm X 24 cm

d 140 cm x 140 cm X 462 cm



