Math 0580
June 1999

Paper 2

[1. 1) 5 3
I —=+—|+===
8 2) 6 4
2. (a) 300000 = 3x10°
(b) 4.2x3x10° x 365 x 24 x 60 x 60 = 3.97 x 10" Km

A

P,
4. (a) 3min 58.2 sec - 0.9 sec = 3 min 57.3 sec
(Using calculator: 003 [2358.23- 0I0 0.9 = shit D0 3 573

orjust 58.2 - 0.9 = 573
(b) 3 min 58.2sec + 3.1 sec = 4 min 1.3 sec

(Similar way to (a))

5.(a) lmm = 0.1 cm

A 0.05

2
52 -.0.05 < AC <52 + 0.05

515 < AC< 525
(b) The least value of AD is /(5.15)*~(2.35)° cm.

6. 10% on administration
90 % on charitable work
90 % ofincomeis 234000

income = Z0A00 w0l = $260000

90

7. Ratio of volumes is 64 : 1
* Ratio of diameters (or radii)= 364 : 1 = 4 : 1
Ratio of surface areas = (4): 1 = 16 : 1

79



9. Angle ACD = 90° angle of a semicircle
x = 90 - 40 = 50°
y = x alternate angle
y = 50°
1 1
Z=—y==x50=25°
ol

Angle at centre double angle at circumference

10. Method A: §1 = 4.15F
? = 1000 F
1000 x1
115 $240 .96
Method B: 1000 - 20 = 980
31 4F
? 980

980 x — = $245
Method B gives more by 245 - 240.96 = $4.04

!

| e

11.

vt

] 2 3 4 3 6 1 g 9 X

Take two points on the tangent (2, 4.6) and (6, 2.8)

: 4.6-2.8
Gradient = ————=-0.45 (any answer from -0.4 to -0.46)



12. (a) 9 litres = 9 x 1000 = 9000 cm’
0.0009 »’ = 0.0009 x 100 x 100 x 100 = 900 cm’
0.0009 n’ < 7000 cm’ < 9 litres.
(b) 3 litres = 3000 cm’
3000 - 900 = 2100
7000 - 3000 = 4000
9000 - 3000 = 6000
closest is 900 ¢’ i.e 0.0009 m’

13. gx150+—;~x170=(2n~4)x90

75n + 85n = 180n - 360
360 = 20n

g = S - IR
20

14.(2) (i) £(-5) = 2(-5)+1 = -9
(i) g (-5)=g(-9)=(-9)" +3=84
(b)gf(x) = g(2x+1) = (2x+1)'+3

= Ax* +4x+4

15. 2x*+4x-3=0
a=2 b =4 c = -3

—b++Jb* -4ac
2a

e —4+ [16-4(2)(-3)

- 4
—4£+/40
4
x = 058 or -2.58

16. (a) Shaded area = large sector - small sector.

60 .. . 60,

360 360
- =l -

(b) shaded area = %(R +r)(R~-7)



17. (ay AM is shorter because the opposite angle is smaller.
(b) 180 - (63 + 65) = 52°
100  BM
sin52°  sin65°
BM = 115 cm.

18.(2) T =Kh
5 =K. 500 K=

T = -0.01 h
(b)) T = -18 -18 = -0.01h

h = ;ls—zlsoo
01

=3

500

=-0.01

heght above see level = 1800 + 2500 = 4300 m.

(ii) at sea level h = -2500
T = -0.01 x -2500 = 25°C

19.(a) 27 + 43 = 70
70 - 50 = 20
people reading both magazines = 20
®) ¢
A B

© Z=n(4UB)

20. (a) (64x*)* =(64)?(x")? = 8x*
2 2
(b) 23x _ 3x _ 3x
x*+3x x(x+3) x+3

21.(a) AB = C



Il
~l

2x = 14 ' "
30B)+6(-2)=y Ly =27

WB=|> 7
(b) (_22

|B| = 5(2) - (-3)(-2)=10-6=4

I 4
1{2 3 =
B'=— wld B
G i
2 4
<47 ”
L
North
CW
%
7 %

(a) Bearing of P from C = 360 - 40 = 320°
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Sea level =-2.40 + 1.97
=- 0.43

n

3fx+1)
3x+3

3x+x
4x

- X
-X
-3

WV W IV v v
RMi= o i

PRT

100
P =560 R=55 I'=123.20

123.20 = 560x5.5xT
100

=4
560 - 55 years

i
991

x=0.083 y= =ELaRLTa

z =84x1077 =0.0084
Z< X<y



478 x49.82
0.1248

Writing each number correct to two significant figures

478  approximated to 480
49.82 approximated to 50
0.1248 approximated to 0.12

480x50 = 200 000
0.12

6. Costin Paris = 1600 French francs

Cost in London = £ 170 (pounds) .
= 170 x9.30 = 1581 French francs

The cycle cost less in London than Paris

OR cost in London = £ 170 (pounds).

costin Paris = M
9.30

= 172.04 (pounds) .
The cycle cost less in London, than Paris

7. Perimeter P is 65¢m to the nearest centimeter
64.5 <P < 65.5 :

P=3L where L is the .length of one side

smallest possible length of one side
64.5
= =21.5¢cm

8 3x-y =-3 (1)
O9x +2y= 1 {2)

(1)x2 6x-2y=-6
(2) 9x+2y=1
adding 15x =-5

-5 1
X=E — ==
15 3

substituting in (1)

3[- %]- =-3

-1-y=-3
1+y= 3
y= 2

x=-%. y=2

Wl



Distance AC=4-1=3
Distance BC=6-0=6

6
tanA=— =2

3
A=634"

10. (a) angle BCD = 180 ~( 55 +26)=180-81=99°
(b) angle ACD = angle ABD = 55 ° (same arc)
angle BAC = angle ACD =55 ° (altemate)

angle BXC = angle BAX + angle ABX

=55+55 =110 (exterior)

(c) angle ACB = 180-(26+110)=44"
angle ADB= angle ACB =44°

11

h
13 O e
cos q

h = dcos13°
= ]800 cos 13 °
= 1753. 87
=17549m
vertical distance = 1754 m

o ax-ay ___ alx-y)

4

-—

86

,6)

"px -py +gx —qy  plx-y)+qlx-y)
a

__alx-y)
 (x-yXp+q) p+a

i

oF—————————- o

(1,0)




3
Vv, (h
13 +L=|-L
Vz [hl)
o

15.5
h=158x2=31lcm

14, F =KV?

K ul.a;.(?_ —5
36
F =5Vv?

F =5(3)°=5x9=45

15,




16. (@)2x "x 5x=10x°
(b) x* = Ju:'§'='.1t:2"£'==.1c1r'=L

0 (2%) =[2x)}[ = (2x) = 8x°

17 x2-2x-5=0

a=1 b=-2 c=-5
=-bidb"—4ac
2a
=2:t,/4—4i1i—5i
2
_2+J24 214.899
2 2
=345 or-1.45
2-3 2
18 M" Nn:
4-5 5
23YD -
(a) MN = = 1
4-5)\5 -17
b) 1Ml =2(5)-(3)4=2
5 5
-5 3 = B
M '*‘-J-[ J— 2 2
2 "'4 2 _2 1
19. f:x—>2x-7 g PN
X
2+1 3
2 o
e -1(2)r(2)
=2(£)-7=3—7=-4
2
b) f (9 -2[";’)-7
_ 2x+2 7 - 2x+2=7x
x X
=2—5x

X



—— = e—— 0.8

2 10 2
=3.84cm?

(b}Volume = Area x length
=3.84x 9.5

20. (a) Area = 4'6+5x[8] 2.6

= 36.48

=36cm’
(c) Two planes of symmetry .

21,

(a}Bﬁ=B-O+OMM
- g ¥ L5
7

(b)similar triangles
(¢} Ais mid OD
AP is parallel to OB

E:ioﬁ:i(i@:lb
2 2\2 7
OP = OA + AP

1
=at->b

‘ : locit
* 22.(a) deceleration = change R

.

ime
8-3

LSRR

=2.5m/s’?

(b) distance = Area under the graph
843

= x2=11m

(c) speed whent=01is 10 m/s

10
0 = 0x60
10m/s }OOOxG x

= 36 Km/h

89



