Form 4: Chapter 2
Number Bases
Fully-worked Solutions

| UPSKILL2la |

1135 =235

2 (a)

Place value | 2° 2° 27 2° 2° 2! 2°
Digit 1 0 1 1 0 0 1

The value of the underlined digit = 1x 2%=8

(b)

Place value | 2° 2° 2* 23 2? 2! 20
Digit 1 1 1 0 1 0 1

The value of the underlined digit = 1x2* =16

(©

Place value | 2° 2° 27 2° 2° 2! 2°
Digit 1 0 0 1 0 0 1

The value of the underlined digit = 0x2° =0

(d)

Place value | 27 2° 2° 2% 28 22 2! 20
Digit 1 1 0 1 0 1 0 1

The value of the underlined digit = 1x2' =128

3(a)

Place value | 82 gt 8°
Digit 5 | 6 | 3

The value of the underlined digit = 5x8% =320

(b)

Place value | 8° 8° g! 8°
Digit 3 | 2 | 4 | 1

The value of the underlined digit = 3x8% =1536

(©

Place value | 8° g® 8’ gl g’
Digit 6 | 3 | 5 | 4 | 2

The value of the underlined digit = 6x8% =24 576
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(d)

4 (a)

(b)

(©

(d)

5 (a)

(b)

(©

Placevalue | 8° [ 8" [ 8 | 8 | 8 | &
Digit 7 3 5 2 6 4
The value of the underlined digit = 7x8° =229 376
Placevalue | 5° | 5 | &°
Digit 4 3 2
The value of the underlined digit = 4x5° =100
Placevalue | 5° | 5° | 5" | 5°
Digit 4 1 2 3
The value of the underlined digit = 4x5% =500
Placevalue | 5° | 5° | 5° | 50 | &°
Digit 3 2 1 0 4
The value of the underlined digit = 3x5% =1875
Placevalue | 5° | 5° | 5° | 50 | &°
Digit 2 4 0 1 3
The value of the underlined digit = 2x5% =1 250
Placevalue | 3° | 3 [ 2°
Digit 2 0 1
The value of the underlined digit = 2x3%2 =18
Placevalue | 4° | 4% | 4" | 4°
Digit 3 2 1 0
The value of the underlined digit = 3x4% =192
Placevalue | 6° | 6 | 6% | 6°
Digit 2 3 5 4
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(d)

Place value | 7° 7° 7° 7! 7°
Digit 6 2 3 5 0

The value of the underlined digit = 6x7%4 =14 406

©

Place value | 9* 9° 9° of 9°
Digit 2 | 4 | 1] 3|5

The value of the underlined digit = 4x9% =2 916

6 (a)
Placevalue | 2* | 2° | 22 [ 20 | 2°
Digit 1 o] 11710
10110, = 1x2 J+ (0x 23 J+ fx 22 )+ fux 2t )+ (0 2°)
(b)

Place value | 8° 8° g! 8°
Digit 2 | 7 | 4 | 3

2743, = (2><83)+(7><82)+(4><81)+(3><80)

(c)
Placevalue | 5° | 5° | 5% | 5°
Digit 4 [ 2 [ 3 |1
42315 = (4x53)+ (2>< 52 )+ (3>< 51)+ L1>< 50)
(d)

Place value | 3? 3! 30
Digit 1] 2 | o

120, = f1x3 J+ [2x3! J+ (03°)

©

Place value | 2° 2? 2! 20
Digit 5 | 4 | 3 | 2

5432, = (523 )+ (ax 22 )+ 3x 2! )+ [22°)

®

Place value | 9° 9° o! 9°
Digit 8 | 7 | 6 | 4

87644 = (8x93)+(7x92)+(6x91)+(4x9°)

3
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UPSKILL 2.1b |

1 (a)
Placevalue | 2° | 2* | 2° | 22 [ 2! | 2°
Digit 1 1 [ofol1f[1
110011, = [1x25 J+ [1x 2% )+ fix 2 )+ f1x 2°) = 51,
(b)
Placevalue [ 2° | 2° [ 2* | 2° | 22 | 2" | 2°
Digit 1 o[ 111170
1011110, = [1x 28 J+ fix 2% )+ (1x 23 )+ (1x 22 J+ [1x 21 ) = 94y
©
Placevalue | 2" | 2° [ 2° | 28 | 2° [ 22 [ 20 | 2°
Digit 1 1o [t 1011
11011011, = [1x27 J+ [1x 28 J+ (0x 25 )+ (1x 24 J+ (1223 )+ [0x 22 )+ (1 22 )+ (129 ) = 219,
2 (a)
Placevalue | 8 | 8 | 8" | 8&°
Digit 2 |1 [ 3 [7
2137, = (283 )+ (1x82 )+ (3x8 )+ (7x8%) = 1 119,
(b)
Placevalue | 8" [ 8° | 8° | 8" | &
Digit 1 [1 1 [17]0
111105 = (1x8% )+ (1x83 )+ 1x82 }+ [1x8! |+ (0x8°) = 4 680,
(©
Placevalue | 8° | 8° | 8° | 8 | &
Digit 7165 [3]4
765345 = (7x8% )+ (682 )+ (5x82 )+ (3x8L )+ (4x8° | = 32 092,
3(a)
Placevalue | 5° | 5° [ 5°
Digit 3 [ 0] 4
304, = (3x52 J+ (05t J+ (4x59) = 79,
(b)
Placevalue | 5° | 5° | 5' | 5
Digit 1024

1024, = (1x5% )+ (0x52 )+ (25 )+ (4x5°) = 139,

4
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(©

4 (a)

(b)

(©

(d)

()

212, = (2x32 )+ fix 3t J+ (2x3°) = 23,4

Placevalue | 5* | 5° | 52 | 58 | &°
Digit 1| 2 | 3|0 4
12304 = (1x5 )+ (2x5% )+ (3x52 )+ [0x 51 )+ (4x5°) = 954,
Placevalue | 3% | 3% [ 3°
Digit 2 | 1 | 2
Place value | 4° 4° 4t 4°
Digit 1 | 2 | 3]0
1230, = (1x43 )+ (2x42 )+ (3 4 )+ (0x 4°) = 108,
Placevalue | 6° | 6° | 6% | 6
Digit 5 | 3 | 2 | 0
5320 = (5x6% J+ (3x62 )+ (261 )+ (0x6°) = 1 2004,
Placevalue | 7° | 72 [ 78 | 7°
Digit 2 | 6 | 1 | 4
26145 = (2x7% J+ (672 )+ lix 71+ (470 ) = 991,
Placevalue | 9° | 9% [ oF | ¢
Digit 2 | 4 | 6 | 8
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5 (a) 471 = 101111, (c) 10101, = 235654

2 [ 27 Remande 8| 10101 Remamder
212 1 8 1262 —5
o LR 8 157 -6
215 8 19 -5
21012 -1 g > 3
211 -0 0 -2
0 -1
7 (a) 4310 = 1335 5 | 43 Remainder

50 8 =3
5|1 =3 T
0 -1

(b) 9840 = 1100010,

2 | 98 Remamder
2[4 -0
2124 -1
2112 -0
2 6 —0
2 3 =0
2 1 -1
o (b) 410, = 3120 5 [ 410 Remainder
10 > 5 82 -0
5 16 —2
5 3 -1
0 -3
(€) 15610 = 10011100, 2 | 156 Remainder
2178 -0 ,
21 39 -0
2 19 -1
5 9 -1 (c) 73310 = 104135 5| 733 Remainder
I s[146 3
2 4 -1 5[ 29 -1
2 2 -0 5 5 —4
2 1 =0 s 1 -0
—0 1 O
6(&) 128,,=2004 8 | 128 Remainder
: lf :g 8(3.) 2610:2225 3 | 26 Remander
8 -2 31 8 -2
- h =222 302 -2
0o -2
(b) 2051,, = 4003,
8 | 2051 Remainder
8| 256 -3
8 32 _O (b) 5610:3204 4 | 56 Remainder
8 4 -0 4|g0
— — 4 3 =2
0 4 f=320 =
6
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(C) 42010 = 15406

6 | 420 Remainder
g = 1540 61 70 -0
6 11 —4
6 1 -5
0 -1
7 | 2095 Remamder
(d) 2095, = 6052, 71209 -2 I
7 42 -5
7 6 —0
m = 6052 6 -0
e) 6322., = 8604 O | 6322 Remainder
© 1 ° 9 102 -4
= 9 78 —0
k = 8604 9 ¢ I
0 —8

9 8l7(8%)+6(82)+5]

=7(8%) +6(8%)+8(5)
= 7060504
Placevalue | 8° | 8 | & | 8 | 8 | &
Digit 7 1 0] 6 | 0 5] 0
10 (a)
3 | 213 Remander
3 71 -0
3 23 -2
3 7 -2
3 2 -1
0 -2

21310 = 212203

- k=21220
(b)
Placevalue | 9* | 9° [ 92 | o [ o°
Digit 3 5 0 0 7
35007,
7
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11

Place value | 7° 7 7° 7! 7°

Digit 5 | 3 6 | 0 | 0
536004
12 (a) 199, = 3013,
4 | 199 Remainder
~.h=3013 4 49 -3
4 12 -1
4 3 -0
0 —3

(b) 6[3(6%)+2(6%) +5]

=3(6°)+2(6%)+5(6)
Placevalue | 6> | 6* | 6 | 6 | 6 | 6
Digit 3 2 0 0 5 0
= 3200505
13 (a)
10 100 110
2 4 6

Hence, 10100110, = 2464

(b)

100 001 000
4 1 0

Hence, 100001000, = 4104

(©

11 101 111
3 5 7

Hence, 11101111, = 3574

14 (a)

1 3 0
1 011 000

Hence, 1305 = 1011000,

(b)

4 0 7
100 000 111

Hence, 4075 = 100000111,

(©)

2 5 6
10 101 110

Hence, 2565 = 10101110,

8
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15 (a)

Place value | 2° 2° 2! 2°
Digit 1| 1| 1|1
111, = 1x23) + [1x22) + [1x2t) + 1x2°) = 15,
5|15 Remainder
s[3 -0
0 -3 T
1510:305
(b)
Place value | 5% | &°
Digit 4 | 2
425 = (4><51)+(2><50):2210
2 | 22 Remamder
2011 -0
205 -1
202 -1
21 -0
0 -1
22102101102
(©
Place value | 8! | 8°
Digit 7 4
Thg = (7x81)+ (4x8°)= 6010
5 | 60 Remainder
512 -0
s 2 -2
0 -2
6010:2205
(d)
Place value | 5 5°
Digit 4 | 3
43, = (ax5t) + (3x5°) =234
BERemainder
82 -7 T
0 -2
2310:273
9
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16 (a)

Place value

Digit

231, = (2x42)+ (3x41)+ (1>< 4°)= 45,

6 | 45 Remamnder
6 7 -3
6 1 -1

0 -1

4510 = 1136

(b)

Place value | 5°

Digit 3

3213, = (3x5% )+ (252 )+ fux 51 )+ [3x5°) = 433y,

43350 = 121001, 3 | 433 Remainder

144 -1

3
3
3] 48 -0
3
3
3

3 16 -0
5 -1
1 -2
0 -1

(©

Place value | 9°

9° o!

Digit 3

4 5

34575 = (3x9% J+ (492 J+ (5 91+ (7x99)= 2 563y

2 563, = 10321, - T 3ce

10
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| UPSKILL 2.1c

1 (a) 111
1101,
(+) 1011,

11000,

(b) 11
1025
(+) 221,

11004

3 | 4 Remamder
301 —1T

0 -1

©)
5236
(+) 402

13254

G| 9 Remainder
61 —sT

0 -1

(d)

Place value | 82 g! 8°
Digit 3 | 5 | 1

351, = (3x82 )+ (58 )+ f1x8° ) = 233,

Place value | 82 gt g°

Digit 4 6 7
4675 = (4><82)+ (6x81)+ (7><8O) —311,, O [ 244 Remainder
8| 68 —0
23330+ 31159 = 54445 = 10404 8 8 —4
8 1 -0
0 -1

11
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2 (a) 2 4
821
() 230,
31
(b)
Placevalue | 77 | 7/ [ 7°
Digit 6 | 3 | 2
632 = (672 )+ (3x 7+ (2x8°) = 3179
Placevalue | 7° | 78/ [ 7°
Digit 1 | 4 | 6
146, = 1x72 )+ (ax 7+ 6x7°) = 83,0
31710 — 8310 = 23410 = 4537
7 | 234 Remainder
71 33 -3
74 -5
0 —4
(c)

Place value | 92 o! 9°
Digit 8 | 5 | 3

853 = (8x92 )+ (59 )+ 3x9°) = 6964,

Place value | 92 o! 9°
Digit 4 | 1 | 7

117, = (4x92 )+ [1x 9t )+ (79°) = 340,

69610 — 34015 = 35610 = 435, ) (220 Remauge
o4 -3
0 —4
12
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Place value | 6° 6! 6°
Digit 4 | 2 | 1
421 = (462 + [2x 6 )+ [1x6°)=157,4
Place value | 82 gl | &
Digit 7 | 6 | 4

764 = (7 ><82)+ (6x81)+ (4><80)= 500,

15710 + 50010 = 65710 = 101125

5 | 657 Remainder
51131 -2
5 26 —1
s[5 -1
5 1 -0
0 -1
4
Placevalue | 6° | 6° | 6
Digit 5 | 1 | 2

5124 = (5x62)+ (1x 61)+ (2x6°)=18810

Place value

Digit

332 = (3x42)+(3x41)+(2x4°)= 6210

18810 — 6210 = 12610 = 112003

o W W o W

26  Remainder
42 -0
14 -0
4 =2
1 -1
0 -1
13
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UPSKILL 2.1d |

1 102 = 210
Placevalue | 3% | 3% [ 3°
Digit 2 | 2 | 2
222, = (2x32)+ (2x31)+ (2><30)= 2610
1012 = 510
Place value | 4° 4! 4°
Digit 1 | 2 | 1

121, = (lx 42)+ (2x41)+(;x4°)= 2519

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

5x+y=25...(2)

2)-(1): 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 RM10 respectively.
2 1102 = 610
11,=3
Placevalue | 6° | 6° | 6" | 6
Digit 2 1 2 0
21205 = [2x6% J+ (1x62 J+ (261 )+ (06 )= 480,
10002 = 810
Placevalue | 77 | 77 | 7 | 7°
Digit 1 1 1 1

1111, = ﬁx73)+ (1x72)+ (1x 71)+ (1x7°): 4004,

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.
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Place value | 3? 3! 30
Digit 2 | 0 | 2

2025 = (232 )+(0x3%)+ (2x3°)= 20,

Place value | 9* 9°
Digit 5 | 1

51g = (5x9* J+ (1x9° )= 461,

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

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

2)-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
respectively.

15
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| Summative Practice 2|

| Multiple-Choice Questions |

1

2

4
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Place value | 82 gl | &
Digit 7 5 2
7x8° = 448
Answer: C
Placevalue | 5* | 5° 57 | 5 5°
Digit 1 | 0| 3|0 | 4
103045
Answer: B
2 7 3
10 111 011
2733 =10111011,
Answer: A
5674
(-) 4324
1354
Answer: A
Place value | 82 gl | &
Digit 5 6 7
567 = (5x82 J+ (681 )+ [7x8°) = 375,
Place value | 6° 6! 6°
Digit 5 | 4 | 3
5434 = (5>< 62)+ (4><61)+ (3><6°)= 20710
37510 - 20710 = 16810 = 200203
3 | 168 Remainder
3 56 —0
3 18 -2
3 6 —0
3 2 =0
Answer: A 0 -2
16
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Structured Questions

1
Place value | 6° 6° 6° 6! 6°
Digit 2 0] 30| 1
2x6% =2 592
2
Place value | 9* 9° 9° o! 9’
Digit 8 | 1 | 6 | 3| 5
6x9° = 486
3
Placevalue | 5° | 5% [ 5% | &°
Digit 1|2 | 0| 4
1204,
4
Place value | 7° 7° 7t 7°
Digit 2 | 4 | 3 | 0
7d =21
d=3
5
Placevalue | 2° | 2° | 28 [ 28 [ 22 [ 28 | 2°
Digit 1 1 0 0 1 0 1
1100101,
6 194, = 12345 51| 194 Remainder
5 38 4
q=2 5| 7 3
5 1 2
0 1
.
111 101 010
7 5 2
111101010, = 7524
8
5 0 3
101 000 011
503; = 101000011,
9 51 140
= ]
Placevalue | 8% | 8 [ & ; “’é
Digit 2 1 | 4 J )
5 1
0

214 = (282 )+ fix8! J+ (4x8° ) = 140, = 10305
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10

Place value | 2° 24 | 28 2° 2! 2°
Digit 1 0 0 1 1 1
100111, = (1>< 25)+(;l>< 22)+ (1>< 21)+1 6 | 39 Remainder
= 3910 6 - 3
= 1036 6 ]. - 0
-.g=103 0 -1
11
Place value | 8° 8° gl | &
Digit 110 | 46
1046, = (1x8% )+ (4x8!)+ 6
= 550y, 7550  Remainder
=1 414, f 7
= 1036 5 —1 —a
t=1414 0 -1
12 (a)
Placevalue | 5° | 5% [ 5% | &°
Digit 1 | 2 | 3| 4
12345 = (1x53)+ (2><52)+ (3><51)+ (4x5°)= 194,
- p=194
(b) 194, = 210123 3| 104 Remainder
.. =21012 3| 64 —2
3 21 -1
37 -0
3 2 -1
0 -2

(c) 19415 =235¢
S.r=235

111

13 11110,

(+) 11011,

111001,

9 | 194 Remainder

21 -5
9 2 -3
0 -2

=]

18
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11

14 76504
(+) 12344

111045

8| 9 Remainder
81 -1 T
0

15
Placevalue | 5° [ 5° | 5' | &°
Digit 4 |4 110
44105 = (4><53)+ (4x52)+ (1x51)= 605,
Placevalue [ 5° [ 5° | 5' | &°
Digit 1 | 4 [ 3 ]2
1432 = (1x5% )+ (4x52 )+ (3x51 )+ [2x5° )= 2424,
62519 — 24240 = 3630 = 24235 5| 363 Remainder
5072 -3
5014 -2
50 2 —4
0 -2
4 8
16 7831
(O 2460,
5051,
17
19
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Placevalue | 9° | 9° | o' | ¢°
Digit 3 [ 2 [ 1]38
3218, = (3x9% )+ (292 )+ 1x9* )+ (8x9°)= 2 3664,
Placevalue | 6° | 6° | 6° | 6°
Digit 5 [ 4 [ 31

54315 = (5x6% J+ (4x62 )+ (361 J+ (1x69)=1 243,

2 36610 +1 24310: 3 60910 = 70313

8 | 3609 Remainder
8| 451 -1
8 56 -3
8 7 -0
0 -7
18
Placevalue | 7° | 77 | 7" [ 7°
Digit 6 | 3 [ 2 |1
6321, = (6x73 )+ [3x72 )+ [ox 71+ 1< 70)= 2 2204,
Placevalue | 5° | 5° | 5° | 5°
Digit 4 2 |31
42315 = (4x5% )+ (2x52 1+ (35! J+ (1x5° ) = 5661,
222010 56610=165410= 113545 ¢ | 1654  Remaindes
6 275 —4
G| 45 -5
6 7 -3
6 1 -1
0 -1
19 1102:610
125 = [1x5! J+(2x57)=744
350 = (3x62 )+ (5x6! =138,
22,= [2x34)+(2x3°)=8,4
21, = (2x4t)+ [1x4%)= 9y
3507 = (3x72 )+ [5x71)=1824,
6x+7y =138 ... (1)
8x+9y =182 ... (2)
48x+56y =1104 ... (1) x 8
(-) 48x+54y=1092 ...(2) x 6
2y =12
y=6
20
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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.

20210 = (232 )+ (1x3!)= 2154
322,= (3><42)+(2><41 +(2><40):5810
1345 = (1><52)+(3><51)+(4><50)= 44,

6 | 21 Remainder
6| 3 —3 T
0 -3

2103 = 335

6 | 58 Remainder

6| 9 —4
6 1 =3
0 -1

322, =134¢
6 | 44 Remainder
6 7 =2
6 1 -1
0o -1
1345 = 1124

Hence, the secret code is 33 134 112.

21
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| SPM SPOT |

1
101
2 4 6
(+) 3 5 2
6 3 1,
T 1
7 emainder 7 | & Remainder
STty
0 -1 (Ul
Answer: D
2
Place value 7° 7t 70
Digit 5 4 5

545, = (5x72) + (4x72)+ (5x7) = 278,

5| 278 Remainder
50 55 -3
50 11 =0
5 2 -1
0 -2

Hence, 545, = 21035

Answer: A

Placevalue | 6° | 6* | 6°
Digit 1]3 |2

1326 = 1x62 +3x 6+ 2x6° =56,

Suryani’s age = %x56 =28

Suryani 7
Shahizul 6

28 7
Shahizul 6

Shahizul’s age = gx 28=24
Total age = 56 + 28 + 24 = 108, = 213;

7 | 108 Remainder

71 15 =3
7 2 -1
0 -2

22
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