As a general guide, base 2 is denoted by ( ),- Base 3is denoted by (), and
soon. If we arein a system of base n, there isa carry over of 1 whenever we reach

n. Likewise, if we reach n + 1, the number becomes 11. We look at some examples
shown below.

(101), + (111), = (1100),
(223), +(323), = (1212),
(345), + (555), = (1344),

Compute the following.
(a) (1001), + (1100}, (b) (2341), + (143),

Compute the following.

(@ (1101), x (101), (b) (10011), x (110),

Advanced Example 1

Advanced Example 2



Rewrite the numbers in base 10 and other bases in their expanded form.

@ (632),=
(b) (1864),=
(©) (7453), =
) (5241), =
(e) (1233), =

M (111001), =

Advanced Example 3

Convert these numbers from base 10 to the base indicated below.
(@ (8540),=( )
® (72),=( ),

Advanced Example 4



Convert these numbers from other bases to base 10.
(@ (1234),=( Mo
(b) (7746), = Yo

Advanced Example 5

Compute the following.
(@ (1011), + (11113, (b) (11011), + (10011),

() (111111), + (11011), (d) (11111), - (10011),

Advanced Question 1



Convert these numbers from base 10 to the bases indicated below.
@) (123'}')10 =( )‘¢ (b) {9'653)10 ={ )B

Advanced Question 2

Rewrite these numbers in base 10 or other bases in expanded form.
(@ (894),

() (17653),,

(©) (4321),

d) (6544,

(e) (8888),

(ﬂ | (7546)3

Advanced Question 3



Convert these numbers in other bases to base 10.

@ (10111), =( Do
® (100100), = ( Do
(¢) (123123), =( "
@) (443322), = Mo

Complete the table below.

Advanced Question 4

base 10 2 { 3

10

base 3 ( ) 11 (

22

Advanced Question 5



Convert these number in other bases to base 10.
@ (1202),=( o

{b) (4321)5 =( ' )1:3

Advanced Question 6



Complete the base 6 times table.

Find the number base in which

is computed.

1 7 3 4 5

1 1 2 3 s
2 4 10 12 14
3 13 20 23
4 24 3D
5 41

Advanced Question 7

Advanced Question 8



Complete the base 8 times table

1 2 3 4 5 6 7
1 1 2 3 4 5 6 7
2 4 6 10 12 14 16
3 11 14 17 2 25
4 | _ 20 24 30 34
5 31 36 43
6 44 52
7 | 61

Given (122), = (abc),, find the number represented by abc.

Advanced Question 9

Advanced Question 10



Given (724), = (abc),, find the value represented by abc.

Advanced Question 11

A number in base 10 can be expressed as (abc),.
Itcan also be expressed as (cba),.
Find the number.

Advanced Question 12



Solution for Advanced Example 1

(a) (1001), + (1100),
© =(10101),
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== O
oo
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Notice in base 2, (1 + 1)
is expressed as 10.

{by (2341), + (143),
- (3034),
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Motice in base 5, (4 +4)
is expressed as 13.

Solution for Advanced Example 2

@ (1101), x (101), (b) (10011), % (110),

=(1000001), =(1110010),
1101 10011
x 101 % 110
11001 1-00 110

+ 1101 +1001:1
1000001 11106010

Note that (1 + 1) is expressed as 10 in both (a) and (b).

Solution for Advanced Example 3

(a) (632),=6x10°+3x 101+ 2 x 100 (10° = 1)
() (1864),=1 % 10°+ 8 x 107+ 6 x 101 + 4 x 10° (10°=1)
(©) (7453),=7x8+4x8+5x81+3x8° 8 =1
(d) (5241),=5x63+2x 62+ 4 x 6L+ 1 x 6 (6°=1)
(e) (1233)4=1x43+2x42+3x41+3xllt" 4" =1)
M (111001),=1 %25+ 129+ 1 x 28+ 1 % 20 (2°=1)

Solution for Advanced Example 4

@ 5[8540 ® 2|72
5|t708—RO 236 RO
5[341—R3 2 [18 —Ro

5[68—RL 2|9 —Rrot
5]13-—R3 2[4 —R1
-2 - R3 2|2 —Ro

1 = RO

(8540),, = (233130), (72),, = (1001000),
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Solution for Advanced Example 5

(@ (1234),=1x53+2x52+3 x5 +4x5°
=125+50+ 15+ 4
=(194),,

b) (7746),=7 x83+7 x & +4x8+6x8°
=3584 + 248 + 32 + 6
=(4070),,

Solution for Advanced Question 1

(@) ) 11011
+ 10011

101110

) 111111 (d)
+ 11011

1011010

11111
- 10011

1100

Solution for Advanced Question 2

@ 4(1237

4308 — Rt
4177 —Ri1
419 —R1T
404 —R3

1 — R0

(1237),, = (103111),

() B8{9653

81206 —Rs

B|150 —Ré
6{18 —Rs T
8|2 —nR2

0 —sR2

(9653),, = (22665),

Solution for Advanced Question 3

(8) (894), =8 x 10% + 9 x 10" + 4 x 10?

(B) (17653),, =1 x 10 4+ 7 x 10° +. 6 x
LI SR 4 X 100

(c) (48321), =4 x5+ 3x52 +2x 5+ 1x5°
(d) (6544), =6x 7 4+ 5x TP+ 4x 7 +4x7°
(e) (8868),=8xP +8x 9 +Bx I +8x9"
() (7546),=Tx8+5x82+4x8'+6x 8



Solution for Advanced Question 4

(@) (10111),=1x2'+ 1 x 22+ 1x2'+ 1 x2°
=16+4+2+1={23),
(B) (100100), = 1 x 25+ 1 x 22
=32+ 4=(36),
{c) (123123),
=T+ 2x4+ 3% 45 1x42+2
x4+ 3 x40
=1024 + 512 + 192 + 16+8+3
= (1755),,
(d) (443322),
=4x55+4x5"+3x53+3x5’2+2
x5'42x8"
=12500+2500+ 375 +75+ 10+ 2
= (15 462),,

Solution for Advanced Question 5

Base 10 2 4 3] 8 i0
Base 3 2 11120 (22 10

Solution for Advanced Question 6

(a} (1202)3"1x3“+2x32+2x3° (3”~1]
. ---~2?+18+2 .
= (47),,

(b) (4321),
=4x5+3x5+2x5'+1x5° {(5'=1)
=500+75+ 10+ 1
= (586),,

Solution for Advanced Question 7

1 2 3 4 5

3 4 5
4 10 t2 14
10 13 20 23
12 20 24 3z
i4 23 32 41
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Solution for Advanced Question 8

4321
+ 3124

13000

This compuiation is based on base 5.
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Solution for Advanced Question 9

3 4 5 6 7.
3 4 5 6 7
6 10 12 14 16
11 14 17 22 .25
10 14 20 24 30 34
12 17 24 31 36 43
14 22 30 36 44 52
16 25 __24 43 5H2 61
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Solution for Advanced Question 10

(122), =1 %42+ 2x 4" + 2 x 4°
=16+8+2

502 8
- (26), Sy
abc = 101 1 80

The number represented by abe is 101.

Solution for Advanced Question 11

(724), = 7% 82+ 2 x84 4 x 8

=448+ 16+ 4 .9]458
= (468),, ¢[5 2 —RO
9|5 —A7
abc = 570 0 —R5

The value represented by abc is 570.

Solution for Advanced Question 12

(abc),=ax3+bx3'+cox3?
=9a+3b+c
(cha), =cx 4?4+ bx 4+ ax4”
=16c+4b+a
Equaling,
Sa+3b+c=16c+4b +a
8a-b—15¢=0
8a=b4 15c
We are bound by base 3 and base 4.
a=2b=1,c=1
The number is 211,



