MST121 — 1998
1(a) 7,6.8,6.6, 6.4 (b) Arithmetic Xq1=7, Xp4q=%n—02, n=1,23 ..
2(a) 1,1/2, 1/4,1/8  (b) Geometric xp=(1/2)", n=01,2, .

3(a) Startis (-1, 2) After 2 secsis (5, 4)
(b) x=3t—1s0 t={1/3x+1/3 Substitutc thisintoy=t+ 2 to givey = (1/3)x + 7/3 Straight linc.
©) (5 4)

2 Distance = V(62 + 22)=6.32

(-1,2) 6
4(a) y=0 gives x(40 —x) =0 ie.x=0o0r40 Hence, 40 metres.
20

(b) D<x<40 Hence f:[0, 40] » R*
X — X(40 — %)
20
(c) When x =38, y = 3.8 which is greater than the 3m bar. Hence, kick successful.
(d) Parabola. |lighest point at x = 20, giving y = 20 metres.

5(a) Memory Screen (b) screen ;= ADDLAST ('t', screen)
mnia Ilpanll
Ilnll Ilpanll
Ilr.lll Ilpall
Ilnll Ilpaill
Ilr__III Ilpainll
mnia Ilpainll
6(a) Tendsto _0.9 -9 (b) It diverges
1-09

7(@) Pijtq =PR[1 +1.9(1 - P))] UsePj=Pn=350tofind Pjyq41 =P4=2392
300
(b) Change Eto 500 andrto 1.5

(c) Forrintherange 1 <r<2 Pjwil converge on the equilibrium population of 300, with values
alternating above and below E.

8(@)(i) (3 0) (it (17 10]
2 -4 -13 5
ais) ()
(b)) A=| b=
b _ 53 9 3
(i) A-t = 1/11( j 1M1 (2 1] (J :(2] Hence, x4 = 3, xp = -2
[1

9(a) whent=0, x=100 cos( )] 0 when t =30, x=100[1 — cos{n*30)] = 100
60
.. jogger covers 100 -0 = 100 metres
(b) velocity = dh/dt = -100[-sin(nt/60)])(n/60) = (5x/3)sin(xt/60)
Max when sin(nt/60) = 1 ie. t = 30, giving v = 5n/3 ms™1
(c) acceleration = d2h/dt2 = (n2/36)cos(nt/60)
Max when cos(nt/60) = 1 ie. t = 0, giving a = n2/36 ms-2



10(a) f(x) = 20t4 — Beos(6t) Both use sum and constant multiple rule.
(b) [ g)dx = -(1/2)e"2% — 2312 1 ¢

11(a) %

3 Area = distance =90 = (1/2)t *30 ..t=6
A 30 ms1 change in 6 secs is a deceleration of 30/6 =5 ms2

(b) From above, & secs

12(a) ”le (k) Whent large, exp(-0.575t) — 0 so 0 approaches A
Hence, A= 25
Whent=0 086=A-B=950 Hence, B=20

24 o (c) 10 = 25 — 20 exp(-0.575t)

< exp(-0.575t) =0.75
< -0.575t = In(0.75)
5 < 0.5003

Temp at 10 degrees after 30 mins

» hours
13(a) A
Shaded area is the required proportion.
(b)) n=35, o=03
(i) 3.56+06mins ie [2.9, 4.1]
|

2 5 10

14(a) 1002 +1.96 * 10/¥50 = [999.2, 1004.8] cm®

(b) 1 litre is in the cenfidence interval. Hence, it is unlikely (though still possible) that the mean of
all the bottles is less than one litre.

15(a) ESE = \1(0.722/209 + 0.532/77) =0.07828 Z=(3.80-3.63)/ESE=217

(b) Z = 2 so we reject the null hypothesis at the 95% confidence level in favour of the alternative
hypothesis. We ncte that the sample for grassland has a higher mean than the sample for
cultivated land, and so conclude that the clutch sizes are greater for grassland lapwings.

16(a){1) Data is in thc shapc of a curve. (2) Most data points arc below the linc.
(b)(1) Draw a curve through the points. (2) Straight line parallel to that given, but lower down

17(a) bg=6000, bpR=1.015by1-130, n=1223, ..
(b) by = (-4000)(1.015)7 + 10000  bgzg = 3163.44 which is the amount owed.
) f:NoR
n — (-4000)(1.015)N + 10000
(d) f-1:RoSR £ (0) =61.54 Hence, 62 payments are required.

1 1 10000— x
X In(1.01% 4000




18(a) Jnsq = 0.9 Aq

lh+1 = 0.7Jn + 0.5 1 Ant1=041,+0.8 Ap
(b)(i) assumed it's constant and equal to 0.9 of the total population of adults.
(i) constant and equal to 1 — 0.8 = 0.2 of pop of adults.
(i) constant and equal to 1 — (0.5 + 0.4) = 0.1 of pop of immatures.
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19(a)(i) 4.4 (8 — (172)x2)dx = [8x — (1/603]%_4 = 128/3 metres
(il Smallest rectangle = 8*8 = 64 m2 Largest triangle = 0.5*8*8 = 32 m2
(b)) A =2w(8 — 0.5w2) = 16w — w3

(i) dA/dw =16 —-3w2 =0 at stationary point. Hence, w = V(16/3) But d2A/dw2 = -6w
Hence d2A/dw2 <0 forw 0, and V(16/3) is a max, w =2 3094 m

Substitute in A = 16w — w3 to find A = 24.63 m2
(i) Proportion = 24.63/(128/3) = 0.577

20(a)(i) 1/10 * 110 = 1/100
(i) 1—1/100 =99/100, (99/100)10 = 0.9044,
(b)(i) 9/10

1 -(99/100)10 = 0.0956
(i) 1*9M10*8/10=0.72 (iiiy 1 —P(all different) =1 -0.72=0.28
(iv) Tom chooses any number, then 1/10 that each of Dick and Harriet match.

Hence, 1 *1/10 *1/10 = 1/100 = 0.01
(v} P(at least 2) — P(all 3) =0.28 - 0.01 =027



