Fully-Worked Solutions

2
Self Test 1
1 (Accept any correct answers)
Base Examples
Three 12,,202,
Five 1234, 302,
Seven 65,,431,
2
(@) | 1011101, Numberinbase2 | 1 | 0 | 1| 1 | 1| o | 1 | |Placevalue =2°
Place value 201 25 |2t 23 | 22| 2t | 2° 16
(b) | 22112, Number in base 3 2 |2 1 1 2 Place value =3’
Place value 333233 =2
(©) | 3123021, Numberinbase4 | 3 | 1 | 2 | 3 |0 | 2 |1 Place value  =4°
Place value O el I R VER TR =40%
(d) | 423315 Number in base 5 4121313 1 Place value  =5*
Place value 505 555 =»
(@ | 54321, Numberinbase6 | 5 | 4 | 3 | 2 | 1 Place value =6’
Place value 6| 68|66 |6 =216
(® | 43025, Number in base 7 4 3 0 2 5 Place value  =7°
Place value AR e S B S B A B =3
() | 14563, Numberinbase8 | 1 | 4 | 5 | 6 | 3 Place value =8’
Place value 8| 8 | 8|8 |8 =8
(h) | 3763, Number in base 9 S| 7|63 Place value  =9°
Place value 9 oo | o =7
3
(a) | 10101, Numberinbase2 | 1 | 0| 1 | 0 | 1 Digit value =1 x 2*
Place value AR ERES =10
() | 21211, Numberinbase3 | 2 | 1 | 2 | 1 | I Digit value =2x3°
Place value R EERE =1
(©) | 33021, Numberinbased | 3 | 3 | 0 | 2 | 1 Digit value =3 x4’
Place value glelela|e =192
@ | 42431, Numberinbase5 | 4 | 2 | 4 | 3 | 1 Digit value =4 x5*
Place value 505555 =100
(e) | 53421 Number in base 6 5 3 4 2 1 Digit value =4 x 6*
Place value 6| 66|66 =l
® | 5623, Numberinbase7 | 5 | 6 | 2 | 3 Digit value i g 9X 472
Place value A R A
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(2) | 40753, Number in base 8 slol7 53 Digit value :g x 8
Place value g8t | 8 | 8|8 |8
ot _ 3
(0) | 2473, Numberinbase9 | 2 | 4 | 7 | 3 Digit value ~ ? : 598
Place value 9° | 9> | 9|9
4
(a) | 1101, Number in base 2 11 Tol Number value = 1(2%) + 1(2%) + 1(2°)
=8+4+1
Place value 28| 22| 20| 2° -13
(b) | 2012, . BAIREE Number value =2(3%) + 1(3") + 2(3°)
=54+3+2
Place value 3333 —59
(c) | 321, Number in base 4 3 ) 1 Number value =3(4%) +2(4") + 1(4%)
=48+8+1
Place value £ 4|4 =57
@ | 4221, I [, | ] Number value =4(5%) + 2(5%) + 2(5") + 1(5°)
=500+50+10+1
Place value 5] 52| 5|5 ~56]
(@) | 4352, . IMBE Number value =4(6%) + 3(6%) + 5(6") + 2(6")
B 2 " 5 =864+ 108 +30+2
Place value 6 6 6 6 —1004
(f) | 2563, Numberinbase? | 2 | 5 | 6 | 3 Number value =2(7%) + 5(7%) + 6(7") + 3(7°)
S 5 ’ 5 =686+245+42+3
Place value 7 7 7 7 —-976
(g) | 745, Numberinbase8 | 7 | 4 | 5 Number value =7(8%) +4(8") + 5(8°)
- =448 +32+5
Place value 8 8 8 — 485
(h) | 3845, N i e ® 3 8 4 5 Number value = 3(9%) + 8(9%) +4(9") + 5(9°)
S 5 . 5 =2187+648+36+5
Place value 19 19 |9 —-2876
— p 2
5 (@  2101,=(2x3")+(1x3Y)+(1x3% 8 (@) 5156 ® 156
Numberinbase3 | 2 | 1 | 0 | 1 3152..0 41 39..0
P R R R 3017 .1 4 9.3
Place value 31313 |3 3l 5.2 4 2.1
therefore,p=3, ¢=0 3 (1) ? 0..2
(b) 3241, =(3x5)+ 2 x5 +(gx5)+1
156,, = 12210, 156,,= 2130,
Numberinbase5 | 3 | 2 | 4 | 1 © 61156 ) 156
3 2 1 0
Place value 51515 |5 626 0 M2
therefore,p=2, g=4 6 4.2 70 3.1
(©) 5324,=5xT)+Bxq)+Q2xT)+(4x7° 0..4 0.3
Numberinbase7 | 5 | 3 | 2 | 4 o 156,,=420, " 156,, =312,
€) 81156 91156
3 2 1 0
Place value AT T T 8/ 19 .4 9| 17 .3
therefore,pzl q=49 8 2.3 9 1..8
6 6(6'+36+3) =6 +6(6) +3(6") 0..2 0..1
— 5 4 3 2 1 (}
_}(()61());00(6)+1(6)+0(6)+3(6)+0(6) 156, 2234, 156, = 183,
B 6 9 (a) 113, (base three) 3] 33
7 69N +6(7°) =54+2058 5
O)rory = =159+ 15) +3(5) 3[17..0
=33, 3[ 3.2
= 1020, 3 1.0
0..1
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(b) 3521, (base four) 41841 11 (a) 175,
=3(6" +5(6") +2(6) + 1(6") 40210 ...1
=841, 4[52.2 T ! ! >
=31021, 4113 ..0 0+0+1 442+1 4+0+1
(© 67 (base five) 4 g ; , Placevalue | 2° | 2'[2° |2 |2'|2°| 22 2" |2
8 H
= ! 0 001 1 1 1 1 0 1
6(8")+7(8) Base 2
=55, 1111101,
=210,
(b) 31,
(d) 1110111, (base seven)
=129+12)+12H+02H + 12H +12H + 129 3 1
119 Base 8
- 10 0+2+1 0+0+1
=230,
Place value 22 |2t |20 22| 2t 20
(e) 21112, (base eight) 81203 0 1 1 0 0 1
=239+ 139 + 1(3) + 13) +2(39) 8] 25..3 Base2 11001
=203, 8 3 1T :
=313 0..3
s () 462,
(f) 3212302, (base nine) Base8 4 6 2
— 6 5 4 3 2 1 0 ase
_ii47)740fz(4)+1(4)+2(4)+3(4)+0(4)+2(4) 11010 | 222+0 | o0s2s0
=22231910 Place value 222t |20 222 | 20 22| 2t | 2°
10 (a) 1101101, S LjoJofurjrjojojrjo
100110010,
Number in base2 | 1 1 0 1 1 0 1
Place value 20 22 |2t [ 20222t ]2 (d) 564,
Digit value 1 4+1=5 4+1=5 5 6 4
Number in base 8 | 155, Base 8
44+0+1 44240 4+0+0
(b) 1011101, Placevalue | 2> | 2' | 2° | 22| 2! | 20|22 | 2" |2
Numberinbase2 | 1 0 1 1 1 0 1 tlol1/1/1lol1lolo0
Place value 20 2? 2! 20 22 2! 20 Base2 1011 101002
Digit value 1 2+1=3 4+1=5
Number in base 8 | 135, : (e) 2734,
10011101 2 7 3 4
(c) 10011101, ; Base 8
Numberinbase2 | 1 | 0| 0| 1 [1[1]0]1 0+2+0 | 4+2+1 | 0+2+1 | 4+0+0
Place value 21 20 22 21 20 22 21 20 Place value 22 21 20 22 21 20 22 21 20 22 21 20
of1|(o0{1|1|1 /0|1 |L|1]O0]O
Digit value 2+0 2+l 4+l Base 2
= = = 10111011100,
Number in base 8 | 235,
) 125
(d) 1111111, i
1 2 5
Numberinbase2 | 1 1 1 1 1 1 1 Base 8
0+0+1 0+2+0 4+0+1
Place value 20| 22 | 2t | 20 | 22| 2t | 20 T T ol a T T o T o
2020|120 (22| 2 |22 2° |2
Digit value 1 4424127 |442+41=7 Place value 2
Number in base 8 | 177 Base 2 ojojrjojrjojrjojt
1010101,
(e) 11111001, ,
Numberinbase2 | 1] 1] 1| 110 0] 1] 12 @ I10101,+11101,=110010, (b) 211,+102,=1020,
Place value 2|20 2222222 10101, 211,
Digit value 2+l 42el 1 v 11ioh 102
= = 110010, 1020,
Number in base 8 | 371,
(f) 101011, (©) 1302,+2113,=10021,  (d) 2341, + 304, = 3200,
N 1 1 111
Numberinbase2 | 1 | 0 | 1 | 0 | 1 1 1302, 2341,
Place value 222t 20 22| 2t | 20 + 2113, + 304
Digit value 4+1=5 2+1=3 10021, 3200
Number in base 8 | 53,

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024 FULLY-WORKED SOLUTIONS



4

13

14

15

(e) 5134,+245, =5423,

11
5134
+ 245
5423

(2) 6125,+357,=6504,

J|
6125,
+ 357,
65 04,

(f) 454,+365,=1152,

11

454,
+ 365,
1152,

(h) 286, +254,=551,
11
2 86,
+2 54
551,

(a) 110101,— 11101,= 11000, (b) 1221, 112,=1102,

0

A

S

N}

1 4
12 2.4
- 112

e b\&l\)
el =L
| = =

(=] BBl e]

| = =

v

v

1102

(c) 2312,-213,=2033,

2 4 6
23207,
- 213,
2033,

(e) 5341,-3254,=2043,

2 &7
534,

- 3254,
20 43,

(2) 654,—367,=265,

5 /l$2’ 12
b5

- 367,
26 5,

3

(f) 654,-266,=355

7

(h) 758, - 364, =384,

6 14

58,
- 364,

384,

Let z=Zakiah’s age this year

Kim’s age this year =

11, =12Y + 129
=3y

22, =2(3Y+2(3%)
=8

Therefore, z—8 =3(11

2(5") + 1(5°)
11,

Zakiah’s age is 3 times Kim’s
age 8 years ago

-8)

z=33)+8

=17

Zakiah’s age 50, years later

=17+[5(6") +0(6%]
=17+30
=47

483, =4(9%) +8(9") +3(9°)

=399,

543, =5(7) +4(7) +3(7°)

=276,,
1211,= 13H+23H)+13H+13%
=49,
Remaining stamps= 483, - 543, — 1211, 5| 74
=399-276-49 5014 ...
=74, 51 2.
=244 0..
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(d) 4321, - 1324, = 2442,

16 Price of television = RM20140,
=RM2(8%) + 1(8) +4(8")

=RMS8288
Total discount =RM(8288 —5801.60) 21 30
=RM2486.40 2015 .0
Percentage of discount =-RM248640 000 21T
ercentage of discount = —=emog b 2 3.
=30% 21 1.1
=11110,% 0..1
SPM PRACTICE
Paper 1
1D
Place value NPT T
Numberinbase7 | 1 | 0 | 0| 3 |0
2 B 10110,+111,=11101,
1 1
10110,
+ 111,
11101,
3 C 10011110011,=2363,
Numberinbase2 |1 [0 [0 1|1 |1[1/0]|O0|1]|1
Place value 21120022 212022 |2t | 20| 22| 21 | 2°
Digit value 2+0| 2+1 442+0| 2+1
=2 | =3 =6 =3
Number in base 8 2363
4 C p=x* g=x r=x"
2% +x+2(x°%) =23
2% +x+2-23=0
2% +x-21=0
2x+7)(x-3)=0
x =3 (negative value is rejected)
Therefore. p+q—r =3*+3'-3"
=11
5 C Digitvalueof 2 =2x6°
=72
6 B (3x4)+(2x4%)+4r=3220,
Place value 431 42 | 4" | 4

Number inbase7 | 3 2 X 0

x=2
7 B Digits in the number base 5 are 0, 1, 2, 3 and 4.
8 C 46H-48)=112
9 D 463,+57,=542
11
46 3,
+ 57,
542
10 A Encik Alif’s savings in Bank A = RM43562,

=RM[4(9%) +3(9) +5(9*) +6(9") +2(9°)]
=RM(26 244 +2 187 +405 + 54 + 2)
=RM28 892

Encik Alif’s savings in Bank B =RM25413
=RM[2(6") + 5(6°) + 4(6%) + 1(6") + 3(6")]
=RM(2592+ 1080+ 144 + 6 +3)
=RM3 825

Total savings

=RM(28 892 + 3 825)

=RM32717

Total down payment

=10% x RM485 600

=RM48 560
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Amount of money still needed
=RM(48 560 -32717)

=RMI5 843
11 A 3412,-34,=3323, L
3412,
- 3 4,
33 2 3,
12 C 4k5, =326,

4(6%) + k(6") + 5(6°) =3(7%) +2(7") +6(7°)
144+ 6k+5 =147+ 14+6

6k =18
k=3
13 D 70, =7(9")+0(9" 7| 63 7] 65
=63 70 9.0 70 9.2
230, =2(5)+3(5)+0(5") 7] 1.2 7 1...2T
=65 0..1 0..1

14 C 52024, =5(8")+2(8%) +0(8%) +2(8") +4(8%)
=20480+1024+16+4

=21524
2240453, =2(6°) +2(6") + 4(6") + 0(6) +4(67) +5(6") +
3(6"%)
=93312+15552+5184+144+30+3
=114225
52024, +2240453, =21524+ 114225
=135749
15 B 1513, = 1(6°) +5(6%) + 1(6') +3(6°)
=405
450 —405
p % =0 x 100% 4] 10
41 2.2
=10, 0..2
=22,
Paper 2
Section A
1 4400,—3041, = 1304, s
= 1(5) +3(5%) +0(5") +4(5") 4450,
=125+75+4 _ 30415
=204 -
=411, 1304

2 123, =1(4») +2(4") +34°)
=16+8+3
=27
26, =2(7")+6(7°)
=14+6
=20
34, =3(5")+4(5"
=15+4
=19
=4(8"+7(8%
=32+17
=39
Arrangement in descending: 47, 123, 26,, 34,
3 Total digitvalueof 2°  =2(3%)+2(8%) +2(6")
=18+ 128 +432
=578
4 Given that431 =102010,-312,
4p° +3p +1p° =1(3%) +2(3%) + 1(3H) - [3(5H) + 1(5") +2(5)]
4P +3p+1 =243 +54+3-[75+5+2]
4p* +3p-217 =0
Ap+3D)@p-7) =0
p =17 (negative value of p is rejected)

M =411 71204
7129 .1
7L 4.1

47

8
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5 (a)

(b)

228" 90 =57 5[ .57
360 =212, s[Ir..2
521

0..2

Number of students who prefer rambutans = 3566(;’ x 90
=14
Number of students who prefer bananas = ;’60(; x 90
=10
Number of students who prefer mangoes =90-57-14-10

=9
Difference in the number of students who prefer rambutans
and mangoes =14-9

=5,
=12,
Section B
6 (a) Banana flavour: 100000, = 2°
=32
Orange flavour: 110,  =1(4%) + 1(4")
=20
Chocolate flavour: 143, =1(5%)+4(5") +3(5")
=48
Banana : Orange : Chocolate
=32:20:48
=8:5:12
(b) New total of banana cupcakes
=32+8
=40
Banana : Orange : Chocolate
=8 : 5 :12
x5 x5 x5
=40:25:60

7 (a)

Additional number of orange cupcakes needed
=25-20 315

=5 3 ijz T

=12, 0..1

Additional number of chocolate cupcakes needed
=60-48 3] 12

=12 3] 4.0

=110, 311 IT
0..1

Area of trapezium =4301,

4 x%x (12+%)(8) —4(5%) +3(5) +0(5") + 1(5)
16(12+%> =5004+75+1
192 +8x =576

8x =384
x =48

X cm

12 cm 16 cm
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(b) Length of hypotenuse of triangle formed in the trapezium (b) Volume = Volume of cone + volume of hemisphere
=,/8"+6%
R 32
12 cm | 5 911232
=513§+718§ 9] 136...8
; 91 15..1
8 cm =1232cm’ 9 1.6
6em =1618,cm’ 0.1
2hem (c) Total surface area of hemisphere = 2(%)(72) 81308
Perimeter of the shaded region 81176 8] 38 .4
=2(48)+8(10) 8/ 22..0 =308cm®  g[ 4 .6
=176cm 8 2.6 =464,em’ 0 4
=2605cm 0.2
(d) Price of acan of paint =RM1(2?)
Section C =RM4
8 Radius =1(2%) +1(2") + 1(2° 308 +100=3.08
=4+2+1 Number of cans =4
=7cm Amount of money needed =4 x RM4
(a) Slanting height = m : =RMI6
=1221cm
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