Form 4 Chapter 2

Number Bases
Fully-Worked Solutions

1 1310 =235

2(a)

Place value | 2° 25 24 2 22 2! 20
Digit 1 0 1 1 0 0 1
The value of the underlined digit = 1x 23=38

(b)

Place value | 2° 2° 2 23 2? 2! 20
Digit 1 1 1 0 1 0 1
The value of the underlined digit = 1x 24 =16

(©)

Place value | 2° 23 24 23 22 2! 20
Digit 1 0 0 1 0 0 1
The value of the underlined digit = 0x 2°=0

(d)

Place value | 27 26 2° 24 23 22 2! 20
Digit 1 1 0 1 0 1 0 1
The value of the underlined digit = 1x 27 =128

3(a)

Place value | 8 8! 8°
Digit 5 6 3
The value of the underlined digit = 5 x 8% =320

(b)

Place value | 8 82 8! 8¢
Digit 3 2 | 4 1
The value of the underlined digit = 3x 8% =1536

(©

Place value 83 82 8! 80
Digit 6 | 3 | 4 | 1

The value of the underlined digit = 6x 83 =3072

(d)

Place value | 8 84 83 82 8! 80
Digit 7 3 5 2 6 4
The value of the underlined digit = 7 x 8% =229 376
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4 (a)

Place value | 5° 5! 50
Digit 4 | 3 2
The value of the underlined digit = 4 x 52 =100
(b)
Place value | 53 52 5! 50
Digit 4 1 2 3
The value of the underlined digit = 4 x 53 =500
(c)
Place value | 5* 53 52 5! 50
Digit 3 [ 2 1 0 | 4
The value of the underlined digit = 3 x 54 =1875
(d)
Place value | 5* 53 52 5! 50
Digit 2 4 0 1 3
The value of the underlined digit= 2x5 4-1250
5(a)
Place value | 3? 3! 20
Digit 2 0 1
The value of the underlined digit = 2 x 32=18
(b)
Place value | 4° 42 4! 40
Digit 3 2 1 0
The value of the underlined digit = 3x 43 =192
(c)
Place value | 6° 6° 6! 6°
Digit 2 3 5 4
The value of the underlined digit = 3 x 62 =108
(d)
Place value | 7* 7 7? 7! 7°
Digit 6 2 3 5 0
The value of the underlined digit= 6x7 4 =14 406
(e)
Place value | 9* 93 9? 9! 9°
Digit 2 4 1 3 5
The value of the underlined digit = 4 x 93 =2 916
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6 (a)

10110, = (1><24)+(0><23)+(1x22)+ 1><21)+(0><20

(b)

2743, = [2x8% )+ (782 J+ (axs! |+ [3x8°

(c)

42315 = (4><53)+(2><52)+(3x51)+(1><50)

(d)

1205 = 1x32)+ (23! )+ [0x3°)

(e)

54326 = (5x23 J+ (ax 22 )+ x2' )+ 2x2°)

®

Place value | 2* 23 22 2! 20
Digit 1 0 1 1 0
Place value 83 82 8! 80

Digit 2 | 7 | 4 | 3
Place value 53 52 5! 50
Digit 4 | 2 | 3 | 1
Place value 32 3! 30
Digit T | 2 | o
Place value 23 22 2! 20
Digit 5 | 4 | 3 | 2
Place value 93 92 9! 90
Digit 8 | 7 | 6 | 4

87649 = (§x97 )+ (7x92 )+ [6x9" )+ [4x9°)

1 (a)

(b)

(©

Place value | 2° 24 | 23 | 22 | 2! 20
Digit L [t oo 1]
1100115 = (1% 2% J+ (1% 24 J+ (1% 2 )+ 1% 2°) = 5146
Placevalue | 25 | 2° | 2% | 2% | 22 | 2' | 2°
Digit Lot i1 T1]o
1011110, = (120 )+ (1% 2% J+ (1% 23 J (1x22 J (1x2" ) = 04y
Placevalue | 27 | 26 | 25 | 2% | 2% | 22 | 2! | 2°
Digit Ll ol i T lof 1]
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2 (a)

Place value 83 82 8! 80
Digit 2 [ 1 ]3] 7

21375 = (2><83)+(1x82)+(3x81)+(7x80)=1 119

(b)
Place value | 8* | 8 8? 8! 8"
Digit L1t 1 [1To
111105 = (1x84 J+ {1283 )+ (1x82 J+ (181 )+ [0x8°) = 4 68010
©

Place value 84 83 82 8! 80

Digit 7 16 |5 3 4

765345 = (7x8% |+ [6x83 J+ (582 )+ [x8! )+ (4x8° ) = 32 092,

3 (a)

Place value 52 5! 50
Digit 31 0 | 4

3045 = (3x52 )+ (0x5' )+ (4x59) =794

(b)
Place value | 5° 5 5! 5°
Digit 1 o] 214
10245 = (1x53 )+ (0x 52 )+ (x5 )+ 4 5°) = 130,
©
Place value | 5* | 5° 5 5! 5°
Digit 1 | 213104
123045 = (1x54 J+ (x5 )+ [3x 52 J+ (05! J+ (450 ) = 954
4(a)

Place value 32 3! 30

Digit 2 [ 1 [ 2
2125 = [2x32 )+ (1x3! J [2x3) =234

(b)
Place value | 4° 42 4! 40
Digit 1 2 3 0
12304 = (1><43)+ (2><42)+ (3><41)+ (0><4°) = 1080
(©)

Place value 6 62 6! 6°
Digit 5 13 2 ] 0

53206 = (567 )+ [5x62 J+ 26!+ (0x6°) = 1 20010

(d)

Place value 73 7% 7! 70
Digit 2 | 6 | 1| 4

26146= (227 )+ [6x 72+ (1x 7' )+ (4x70) =991,
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(e)

Place value

93

92 9! 9°

Digit

2

4 6 8

2468, = (2><93)+(4><92)+(6><91)+ 8x9°) =1 844

5 (a) 4710 = 1011112

2 | 47 Remainder
2 123 -1
2 11 -1
215 -1
212 -1
211 -1
0 -1
(b) 9819 = 1100010,
2 | 98 Remainder
2[4 -1 4
2124 -1
2112 -1
216 -1
213 -1
201 -1
2 0 -1
(c) 15610=10011100,
2 | 156 Remainder
21 78 -0 4
21 39 -0
21 19 -1
2 9 -1
2 4 -1
2 2 -0
2 1 -0
0 -1
6 (a) 12810=200g
8 | 128 Remainder
8| 16 -0
8 2 =0 T
0 -2
(b) 205110 = 40035
8 | 2051 Remainder
8| 256 -3
8 32 -0
8 4 -0
0 —4
(c) 10101, =235655
8 | 10101 Remainder
8| 1262 -5
8 157 -6
8 19 -5
8 2 -3
0 -2
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7 (a) 4310= 1335

5 | 43  Remainder
508 -3
501 -3 T
0 -1
(b) 41010 = 31205
5 | 410 Remainder
5182 -0
5016 -2
5 3 -1
0 -3
(c) 73310 =10413;s
5 | 733 Remainder
51146 -3
5029 -1
5 5 —4
5 1 -0
0 -1
8 (a) 2610 = 2225
h=222
3 | 26 Remainder
31 8 -2
302 -2 T
0 -2
(b) 5610 =3204
f=320
4 | 56  Remainder
4114 -0
41 3 -2
0 -3
(c) 42010= 15406
g=1540
6 | 420 Remainder
6| 70 -0
6 11 —4
6 1 =5
0 -1
(d) 209510 = 60527
m = 6052
7 [ 2095 Remainder
71 299 -2
5 42 -5
5 6 -0
0 -6
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(e) 632219 = 8604

k= 8604
9 | 6322 Remainder
91 102 -4
9 78 -0
9 8 -6
0 -8

9 8[7(84)+6(82)+5J

=7(8°)+6(8%)+8(5)
=706050g
Place value 83 84 83 82 8! 80
Digit 7 10 6] 0] 5] 0
10 (a)
3| 213 Remainder
3 71 =0
3 23 =2
3 7 =2
3 2 -1
0 -2
21310=212203
(b)
Place value | 9* 93 92 9! 90
Digit 3 1501 0 7
350079
11
Place value 74 73 72 7! 70
Digit 5 13101 6 0
530607
12 (a) 19950 = 30134
S h=3013
4 | 199 Remainder
4 49 -3
4 12 -1
4 3 -0
0o -3
4 3
(b) 6B(6%)+2(63)+5
=3(6°)+2(6%)+5(6)
Place value 6> 64 63 62 6! 6°
Digit 31210101 5] o0

= 3200504
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13 (a)

10 100 110
2 4 6
Hence, 10100110, = 246g
(b)
100 001 000
4 1 0
Hence, 100001000, = 410g
()
11 101 111
3 5 7
Hence, 11101111, =357
14 (a)
1 3 0
1 011 000
Hence, 1303 = 1011000,
(b)
4 0 7
100 000 111
Hence, 4073 = 100000111,
(c)
2 5 6
10 101 110

Hence, 2565 =10101110,

15 (a)

Place value 23 22 2! 20
Digit 1 1
1111, = (1><23)+ (1><22)+ (1><21)+ (1x2°): 1510
5115 Remainder
5 3 -0
0 -3
151():305
(b)
Place value 51 50
Digit 4 2

425= (4><51)+(2><50):2210

22 Remainder

[NOIN \S I NS (ST )

—
O [ =
|
—

-1
2210=10110,
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(c)

Place value 8! 80
Digit 7 | 4
745 = (7x8' J+ (4x8°)= 60,
51 60 Remainder
5112 -0
5 2 =2
0o -2
6010 = 2205
(d)
Place value 51 50
Digit 4 3
435 = (4x51) + (3><50) =23},
8 | 23 Remainder
8 2 =7
0o -2
231() = 278
16 (a)
Place value | 4* 4! 40
Digit 2 3 1
2315= [2x42)+ [3x 4! )+ 1x4°)= 45,
6 | 45 Remainder
6 7 -3
6 1 -1
0 -1
45]0 = l 136
(b)
Place value 53 52 5! 50
Digit 3 1 2 | 1| 3

32135 = [3x57 )+ (252 )+ 1x5 )+ x50 = 43310

43310 = 1210013

3 | 433 Remainder
31144 -1
3|1 48 -0
31 16 -0
3 5 -1
3 1 -2
0 -1
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(©

Place value 93 92

91

90

Digit 3 | 4

5

34579 = [3x93 J+ (4x92 ]+ (591 )+ (7x9°)=2 563,

2 56310 = 103217
7 | 2563 Remainder
366
52
7 -3
1 -0
0 -1

7
7
7
7

1 (a)

(b)

(©)

(d)

111

1101»
(+) 10112

11000,

11

1023
(+) 2213

Remainder

11003 3 4~

3[-1
0-1

5236
(+) 4026

Remainder

13256

Place value 82 8! 80
Digit 3 5 1
3515= (382 )+ (5x8 )+ 1x80 ) = 23310
Place value 82 8! 80
Digit 4 | 6 | 7

4675 = [4x82 )+ 6x8' J+ (1x8°) =311,
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23310+ 31110 = 54410 = 10405

8 | 544 Remainder
8 68 -0
8 8 —4
8 1 -0
0 -1
2(a)
3334
) 202
1314
(b)
Place value 72 7! 70
Digit 6 | 3 | 2
632,= (6x72)+ (%7 )+ x8?) = 31746
Place value 72 7! 70
Digit 1 | 4 | 6
146, = 1x72 )+ (4x 7' )+ [6x7°) = 8316
31710 — 8310 = 23410 = 4537
7 | 234 Remainder
7 33 -3
7 4 -5
0 —4
(©)
Place value | 92 9! 90
Digit 8 | 5 | 3
8539 = (§x92 )+ (591 )+ [1x9°) = 69610
Place value | 92 9! 90
Digit 4 | 1| 7
4175 = (4x92 )+ 1x9! )+ [1x9°) = 340,
69610 — 34010 = 35610 = 4359
9 | 356 Remainder
9 39 -5
9 4 -3
0 —4
3
Place value 62 6! 6°
Digit 4 2 1
1216 = [4x62 J+ [2x 6 )+ (1x6° )= 157,
Place value 82 8! 80
Digit 7 6 4
7645 = (782 )+ (68" )+ [4x8° )= 500,
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15710+ 50010 = 65710 = 101125

5| 657 Remainder
51131 =2
51 26 —1
5 5 —1
5 1 -0
0 -1

5126 = (5x62 )+ 1x6' )+ [2x6° )= 188,

Place value 62 6! 6°
Digit 5 1 2
Place value 42 41 40
Digit 3 | 3 | 2

332 = (3><42)+ (3><41)+ (2x4°)= 6210

18819 — 6219 = 12610 = 112005

3| 126 Remainder
31 42 -0
3 14 -0
3 4 =2
3 1 -1
0 -1

1 102 = 210

222, = 2x32 )+ [2x3! J+ 2x3° )= 264

1012 = 510

Place value 32 3! 30
Digit 2 | 2 | 2
Place value 42 41 40
Digit L 2 [ 1

121, = (1x42)+(2x41)+(1x4°)= 259

2x+2y =26
x+y=13 ... (1)

Sx+y=25...(2)

2)—-(): 4x=12
x=3

From (1):3+y=13
y=10

Hence, the prices of a greeting card and 1 rim of A4 papers are RM3 and RM 10 respectively.
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2 1102:610
112:3

21205 = (263 )+ 1x62 )+ 2x 6! )+ [0x6° )= 480,

10002 = 810

Place value 63 62 6! 6°
Digit 2 1| 2 | o
Place value 73 72 7! 70

Digit 1

1111, :(1><73)+(1><72)+(1><7])+(1><70):40010

6x+3y =480
2x+y=160... (1)

8x+y=400 ... (2)

2)—(1): 6x=240
x=40

From (1) : 2(40) + y = 160
y =80

Hence, the prices of a local reference book and an imported reference book are RM40 and RM80

respectively.

Place value 32

Digit 2

2024 = (2><32)+(0><31)+(2><30)=2010

Place value

Digit

51 = (5x91)+(1><90): 46,

x+y=20 ...(1)
2x+2y=40 ... (1) x 2

2x+3y=46 ... (2)

2Q)-(1)x2:-y=-6
y=6
From (1): x+6=20
x=14

Hence, the numbers of kg of a local watermelon and an imported watermelon bought are 14 and 6
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Summative Practice 2

Place value 82 8! g0
Digit 7 [ 5 | 2
7x8% =448
Answer: C
2
Place value 54 53 52 5! 50
Digit 1 | o304
103045
Answer: B
3
2 7 3
10 111 011
2733s=10111011,
Answer: A
4 5675
(- 432
1354
Answer: A
5
Place value 82 8! 80
Digit 5 6 7
5675 = [5x82 J+ (681 )+ [7x8°) = 37510
Place value 62 6! 6°
Digit 5 4 3

5434 = (5>< 62)+ (4x 61)+ (3x6°)= 20749

37510 — 20710 = 16810 = 200203

3 | 168 Remainder
31 56 -0
31 18 -2
3 6 -0
3 2 -0
0 -2

Answer: A
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1

6
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Place value | 6* 6° 62 6! 6°
Digit 2 o[ 3]0 |1
2x6% =2 592
Place value 94 93 92 9! 90
Digit 8§ | 1] 6 | 3 | 5
6x92 =486
Place value 53 52 5! 50
Digit 1 | 2 0| 4
12045
Place value | 7° 7% 7" 70
Digit 2 1 41310
7d =21
d=3
Place value | 2° 25 24 23 22 2! 20
Digit 1 | 1 o o] 1] o1
1100101,
19410 = 12345
q=2
111 101 010
7 5 2
111101010, = 7525
5 0 3
101 000 011
5035 =101000011,
Place value 82 8! 80
Digit 2 [ 1 | 4

2145 = [2x82 )+ (1x8' J+ (4x8° ) = 14010 = 10305

5| 140 Remainder
5] 28 -0
5 5 -3
5 1 -0
0 -1

14
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10

Place value 23 24 23 22 21 20
Digit 1 0 0 1 1 1
100111, = (1x25)+(1><22)+(1><21)+1
=39
=103¢
g =103
6 | 39 Remainder
6 6 —3
6 1 -0
0 -1
11
Place value 83 82 8! 80
Digit 1 [ 0| 4| 6
10465 = (1x8° )+ (4x8' J+ 6
= 55010
=1 4144
= 1036
t=1414
7 | 550 Remainder
7 78 —4
7 11 -1
7 1 —4
0 -1
12 (a)
Place value 53 52 5! 50
Digit 1 | 2 | 3 | 4
12345 = 1x5° )+ [2x 52 )+ (x50 )+ (45 )= 194y
. p=194
(b) 1945 = 210123
~.q=21012
3| 194 Remainder
3 64 -2
3 21 -1
3 7 =0
3 2 -1
0o -2
(C) 194]0 = 2359
Sr=235
9 | 194 Remainder
9 21 =5
9 2 -3
0o -2
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13
111

11110
+ 11011

111001>

11

14 76503
(+) 1234s

111045
A

q Remainder
P s IT
o -~ |

R

15
Place value 53 52 5! 50
Digit 4 | 4 | 1] o0
44105 = (4x5% )+ ax 52 )+ 1x5' )= 605,
Place value 53 52 5! 50
Digit 1 | 4 | 3 | 2
14325 = (1><53)+(4><52)+(3><51)+(2><50):24210
62510—24210:36310:24235
51 363 Remainder
5 72 =3
50 14 -2
5/ 2 -4
0o -2
16
48
753 15
(5 24608
505 1g
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17

Place value | 9° 92 9! 90
Digit 3 [ 2 | 1 [ 38
3218y = [3x93 J+ (2292 )+ (191 )+ [8x9° )= 2 366,
Place value 63 62 6! 6°
Digit 5 4 | 3 [ 1
54316= (5x63 )+ [4x62 J+ (36! J+[1x6° ) =1 243,
236610+ 124310=3 609,0=70313
8 | 3609 Remainder
8 451 -1
8 56 —3
8 7 -0
0o -7
18
Place value 73 72 7! 70
Digit 6 | 3 | 2 | 1
6321, = (6><73)+ (3><72)+ (2><71)+ (1><7°): 2 2204,
Place value 53 52 5! 50
Digit 4 | 2 | 3 | 1

42315 = (4x5% )+ 252 J+ 551+ 150 )= 566,

2 22010 — 56610: 1 65410 = 113546

6 | 1654 Remainder
6| 275 -4
6 45 -5
6 7 -3
6 1 -1
0 -1
19 1102 = 610

125= (1x51)+(2x5°)= 710
3506 = (3x62 )+ (56! )= 138,
22;= (2x31)+(2><30)=810
21, =(2x41)+(1><40)=910
3507 = (3x72 )+ [5x7')= 182,

6x+7y=138 ... (1)
8x+9y =182 ... (2)
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48x+56y=1104 ... (1) x 8
(-) 48x+54y=1092 ...(2) x 6

2y=12
y=6

From (1) : 6x+7(6)=138
x=16

Hence, the price of a kilogram of garlics and a kilogram of onions are RM16 and RM6
respectively.

202105 = (2x32 J+ (1x3!)= 21
322, = (3><42 +(2><41)+(2x4°)= 5810
1345 = (1x52)+ (3x 5" )+ (4 x 50 )= 44,

~—

6 | 21 Remainder
6 -3
-3

3
0
2103 = 336

6 | 58 Remainder
9 -4
6 1 -3 T
0 -1

322,=134s

(o)}

6 | 44 Remainder

7 -2
6| 1 -1
0 -1

1345 =112

o)}

Hence, the secret code is 33 134 112.
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