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Letter to Parents

In Singapore Math Challenge, your child will find a variety of intriguing problems and
problem-solving methods. Using the step-by-step techniques will help your son or
daughter develop skill and creativity as a mathematical thinker.

What is Singapore Math?

Singapore’s math curriculum has been recognized worldwide for its excellence in
producing students highly skilled in mathematics. Students in Singapore regularly rank
at the top of the world in mathematics on the Trends in International Mathematics and
Science Study (TIMSS).

The Singapore Math curriculum aims to help students develop necessary concepts and
skills for everyday life and to provide students with the ability to formulate, apply, and
solve problems. The Singapore Primary (Elementary) Mathematics curriculum covers
fewer topics, but in greater depth. Key concepts are infroduced and built-on to reinforce
mathematical ideas and thinking. Skills are typically tfaught a full year ahead of when
similar skills are taught in the United States.

Singapore Math and the Common Core State Standards

Common Core State Standards in mathematics have been adopted by most U.S.
states. These standards are designed to help prepare American students for success in
college and in the global twenty-first century workforce. They outline clear, consistent,
and rigorous expectations for learning in math.

In developing the Common Core State Standards, experts looked at educationally
high-performing nations such as Singapore to identify the best approaches to learning.
Singapore math standards are frequently cited in the research used to support the
Common Core standards.

Common Core State Standards have raised the bar for American students. Strategies
taught in Singapore Math Challenge will help students meet these new expectations.

© Singapore Asia Publishers Pte Ltd 5
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Letter to Parents

Using Singapore Math Challenge Books

Each chapter focuses on a challenging, age-appropriate topic and demonstrates
several clever problem-solving methods. Topics in this series include:

e Basic Concepts:
New ways to understand counting, telling time, odd and even numbers, place
value, fractions, averaging, and prime numbers

e Operations:
Tricks for solving addition, subtraction, mulfiplication, and division problems

* Strategies:
Creative and effective approaches to problem solving, including making
lists and visual models, making assumptions, comparing and replacing, and
working backward

* Classic Problems:
Techniques for solving problems that have interested mathematicians through
the ages, including intervals, numbersin aseries, speed problems, age problems,
and excess-and-shortage problems

* Logic and IQ:
Brain-teasing patterns, puzzles, and logic problems to strengthen mathematical
thinking

 Applied and Advanced Topics:
Infroductions to squares and cubes, perimeter, areq, angles and triangles,
percentages, and writing simple algebraic equations

Students should study the examples that begin each chapter and refer back to them
often as they attempt to solve the problems. Blank space is provided for working each
problem. A complete worked solution for each problem can be found in the back of
the book.

Invite your student to think creatively and to try different methods when solving these
challenging problems. Above all, encourage your child to approach math endeavors
with confidence and to think of math as a fun and fascinating journey.

© Singapore Asia Publishers Pte Ltd 6
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Name Date = Chapter |

The Four Operations

Making computations in addition, subtraction, multiplication and division neat and simple
will be the focus of this chapter.

(A) Addition and Subtraction

Important notes:
. a+b=b+a
2. a+(-c)=a+b-c
3. a-(b+c)=a-b-c
4 a-(b-c)=a-b+cC

(B) Multiplication and Division

Important notes:

. ax(+c)=axb+axc

2. ax(-c)=axb-axc

3. (+b)+c=a+c+b=+c

4 (a-b)rc=a+c-b=xcC

5. a+bxc=axc=+b

6. a+b+rc=a+(bx0C)

It is also important to know the mulfiplication of numbers that will give you an answer
of 100 or 1,000.

8 x 125 = 1,000
4x25=100

© Singapore Asia Publishers Pte Ltd 7
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Chapter | Examples e. Date

(A) Addition and Subtraction

Example 1: Compute the following.

/I,OOO\\

(@) 846 +78-46 (b) 365+ 276+ 135+ 724
=846 - U6 + 78 S— 00—
=800+ 78 =500 + 1,000
=878 = 1,500

L |,000—‘\ __— 600 S
(c) U85+ 136+ 264 + 515 d 732+84+ 16-132
Tl Noo”

= 1,000 + 400 =600 + 100
= |,400 =700

(e) 708+ 1,392 ) 39+ 399+ 3,999
=700+ 8 + 1,392 =40 -1 +400 - 1+ 4,000 - |
=700 + 1,400 =4,440 -3
=2,100 = 4,437

Example 2: Compute the following.
(@) 527 - (186 + 327) (b) 565 - (388 - 135)
_—200—_ /700\
=527 - 186 - 327 =565 -388 + 135
=200 - 186 =700 - 388
= |4 =312
© Singapore Asia Publishers Pte Ltd 8
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Date

(c) 896 - (132 +596)

/300\_\
=896 - 132 - 596
=300 - 132
= 168

(e) 633-(233- 189)

=633 - 233 + 189
=400 + 189
=589

Example 3: Compute the following.
I00-99+98-97 +96-95 +

=50 x |
=50

Example U: Compute the following.

19+ 199 + 1,999 + 19,999

(d

®

732 - (286 + 332)
S '400\

=732 - 286 - 332

— 400 - 286

— 11y

53U - (23U + 123)

=534 - 234 - 123
=300 - 123
=177

= Chapter | Examples

W +8-74+6-5+4-3+2-1

=20-1+200-1+2000- 1+ 20,000 - |

=22,220-4
=22,216

© Singapore Asia Publishers Pte Ltd
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Chapter | Examples e.

(B) Multiplication and Division

Example |I: Use a simple method to compute the following.

(a) 65x399
=65 x (HO0 - 1)
=65 x U400 - 65 x |
= 26,000 - 65
= 25,935

(c) 198 x36
= (200 - 2) x 36
=200 x 36 -2 x 36
=7,200-72
=7,128

(e) 600 x99
=600 x (100- 1)
= 60,000 - 600
= 59,400

© Singapore Asia Publishers Pte Ltd

(b)

(d)

()

10

25x 16 x 125
=25x2x8x 125
=50 x 1,000

= 50,000

25x32x 125 x 35
=25 x U x8x 125 x 35
= 100 x 1,000 x 35

= 3,500,000

25 x 96 x 125
=25x 12x8x 125
=25 x U x 3 x [,000
=100 x 3 x 1,000
=3 x 100,000

= 300,000
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Name Date = Chapter | Examples

Example 2: Use a simple method to compute the following.

(@) 37x88+37x 12 (b) 8xI4-18x 14U
=37 x (88 + 12) =18 x (114 -14)
=37 x 100 =18 x 100
= 3,700 = 1,800

(¢) U2x75+U2x25 (d) 33x126-33x26
=U2 x (75 + 25) =33 x (126 - 26)
=42 x 100 =33 x 100
= 14,200 = 3,300

Example 3: Use a simple method to compute the following.

(@) 210+-(®Bx6) (b) 748 =+ (17 x I1)
=210-56=+6 =7U8 = [ = |7
=U2+6 =68+ 17
=7 =U

(c) 4000+ 125+8 (d 56x198+11=+7
= 4,000 + (125 x 8) =198 ||l x56+7
= 4,000 = 1,000 =18x38
=U = |4y

© Singapore Asia Publishers Pte Ltd 11
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Chapter | Examples e Date

Example U: Use a simple method to compute the following.

(a) 333 x 222 + 666 (b) u4uyyx 2,222 + 8,888
=333 x2x ||l =666 =UUddx2x 1,111 x 8,888
=666 x |11 + 666 =8,888x I,Ill + 8,888
=111 =111l

(c) u54,545450 +9+5 (d) QA9+ 999 x 999
= 1454,545,450 + (A x 5) =9QAQ x (1 +9QQ)
= 454,545,450 + U5 =999 x 1,000
= 10,101,010 =9A99,000

© Singapore Asia Publishers Pte Ltd 12
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Name

1. Compute the following.

(a) 456 +88-156

(c) 3,035-998 - Q97

(e) 636-567-99 + 367

(@ 123 +U56 + dU4 + 877

© Singapore Asia Publishers Pte Ltd

Date : : Chapter | Practice

(b) 374 +56-74

(d) 999+ 3 +98+998 + 3 +Q

(H 5,034-997 -9a8 - 9Aq

(h) 3,456 + 4,567 + 6,544 + 5,433

13
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2. Compute the following.

(a) 2,208 - (208 + 139 (b) 733 - (33 + 320)
(c) 1,306 - (HO6 - 258) (d) aud + (372-245) - 172
© Singapore Asia Publishers Pte Ltd 4
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Date - ‘ ‘

i
(e) oHU - (243 - 156) + 143 " 717 -(617-225)
(@ Q37 -(137 + 185) + 85 (h) 1,732 - (732 -257)
(i) 788 -(288 + 5U6) + 3U6
15

© Singapore Asia Publishers Pte Ltd
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Chapter | Practice

Date

3. Compute the following.

(a) 37+ 397 + 3,997 + 39,997

(b) 298 + 2,998 + 29,998 + 299,948

(c) 9+99+ 999 +9,999 + 99,999

© Singapore Asia Publishers Pte Ltd 16
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Name Date

U. Compute the following.

(@ QC+U4+6+..+2006)-(1+3+5+...+2005

(b) 88-87+86-85+...+U-3+2-1

(c¢) 100-98+96-94+...+8-6+4-2

© Singapore Asia Publishers Pte Ltd 17
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5. Compute the following.

(a) 360 -357 + 354 -351 +... +300 - 297

(b) 2006-1-2-3-U4-...-U8-U9-50

(c) 280-276+272-268 + ... + 200 - 196

© Singapore Asia Publishers Pte Ltd 18
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Name Date : : Chapter | Practice

6. Use a simple method to compute the following.

(a) 56 x 8 +88 x U (b) 1,600 + 25
(c) 56 x 33 + 44 x 33 (d) 73x 12+27 x 12
(e) 198 x 56 () S5x64x25x125%x97
(@) 64 x25x125x 16 (h) 16,000 + 25
© Singapore Asia Publishers Pte Ltd 19
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(i) 125x25x5x 064 G) 101 x 1,001 - 101

7. Use a simple method to compute the following.

(a) 5000 =8+ 125 (b) 6,000 ~25+4
(¢) 30,000 +2+-8+5=+125 (d) 16000+ 125+4+8
© Singapore Asia Publishers Pte Ltd 20
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(e) 32,000 + 125 () 5300+ 25

(9) I,HOO + 25 (h) 72,000 + 125

8. Use a simple method to compute the following.

(@ 8aAx I+ 11xIl (b) 29 x 8+ U2 x U
(c) 58 x 8 +8U xU (d) 58 x 30+ 84 x I5
© Singapore Asia Publishers Pte Ltd 21
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(e) 63 x6+7Ux3 ) 7Ux6+152x3
(9 Y4x4+78x8 (h) 56 x 16+72x32
© Singapore Asia Publishers Pte Ltd 22
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Q. Use a simple method to compute the following.

(a) 35x 128-28 x35 (b) 46 x 234 - 13U x 46

() 287 x 12-187 x 12 (d) 897 x 30 -297 x 30

(e) 69x36-38x 18 () 74 x54-U8 x 27

(9) 132x36- 196 x 12 (h) 156 x U8 - 24 x |2
© Singapore Asia Publishers Pte Ltd 23
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10. Use a simple method to compute the following.

(a) 3,333 x 3,333 + 9,999

(b) 2,222 x 9,999 + 3,333

(c) 99990 x 88,888 + II, 111

(d) 6,666 x 8+ 4,4ul x 13

© Singapore Asia Publishers Pte Ltd 24
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Solve by Assuming

Problems introduced in this chapter are most commonly solved using tables, which can
be tedious at times. Instead, we attempt to solve problems of this nature by asking, “If
all were ....”

Example 1: A farmer has 36 chickens and rabbits. There are 96 legs altogether. How
many chickens does the farmer have?
How many rabbits does the farmer have?

Solution:

Method I: Solve by Assuming

If all are chickens, there will be 36 x 2 = 72 legs.

Q6-72=24

All the rabbits have been counted as if they are chickens.

4-2=2

The difference in the number of legs between a chicken and a rabbit is 2.

24U - 2 = |2 rabbits
36 - 12 =24 chickens

Method 2: Solve by Assuming
If all are rabbits, there will be 36 x 4 = |44 legs.

|44 - a6 = 48
There will be an extra U8 legs.
4-2=2

The difference in the number of legs between a rabbit and a chicken is 2.

U8 ~ 2 = 2uU chickens
36 - 24 = |2 rabbits
The farmer has 24 chickens and |2 rabbits.

© Singapore Asia Publishers Pte Ltd 25
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Example 2: A cashier collected $312 from the sale of 50 tickets. An adult ticket cost $8.
A child ticket cost $U4. How many tickets of each type did the cashier sell?

Solution:

Method I: Solve by Assuming
If all were adult tickets, 50 x $8 = SHOO would be collected.

SU00 - $§312 = $88

There would be an extra $88.

$8 -S4 =8y

The price difference between an adult ticket and a child ticket was Su.

$88 + SU = 22 child tickets
50 - 22 = 28 adult tickets

Method 2: Solve by Assuming
If all were child tickets, 50 x SU4 = $200 would be collected.

$312-58200=S112

There would be a shortfall of $112.

$8 -S4 =8y

The price difference between an adult ticket and a child ticket was Su.
$112 + S4 = 28 adult tickets

50 - 28 = 22 child tickets
The cashier sold 28 adult fickets and 22 child tfickets.

© Singapore Asia Publishers Pte Ltd 26
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Example 3: There are 30 questions in a math competition. 5 points are awarded for each
correct answer and 2 points are deducted for each incorrect answer. If Colin
scores 122 points for the math competition, how many incorrect answers
does he give?

Solution:

If Colin gefts all the answers correct, he will get 30 x 5 = 150 points.

150 - 122 =28

There is an extra 28 points.

5+2=7

The difference in points between a correct answer and an incorrect answer is
7 points.

28 + 7 = Y incorrect answers
He gives U incorrect answers.

© Singapore Asia Publishers Pte Ltd 27
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Example U: 5 similar basketballs and 6 similar volleyballs cost $325. A basketball costs S10
more than a volleyball. What is the price of a basketball?

Solution:

Method I: Solve by Assuming

$325 + 6 x S10 = 5385
If all are basketballs, the total price will be $385.

5+46=11
The total number of basketballs will then be | 1.
385+ 11 =835

Method 2: Solve by Assuming

$§325-5x $S10=5275
If all are volleyballs, the total price will be $275.

5+6=11

The total number of volleyballs will then be | 1.
$275 + 11 =825

$25+$S10=3835

The price of a basketball is $35.

© Singapore Asia Publishers Pte Ltd 28
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Example 5: Mr. Brannon has 58 two-dollar, five-dollar and ten-dollar bills altogether in
his wallet. The total value of these bills is $322. The number of two-dollar and
ten-dollar bills is the same. How many bills of different denominations does
he have?

Solution:

We “create” a new denomination, whichis a (10 + $2) + 2 = $6 hill.

Method I: Solve by Assuming

If all are six-dollar bills, the total value will be 58 x $6 = S3U8.

$3U8 - $322 = $26

The difference in the total value of all the bills is $26.

$6-85=3I

The difference in value between a six-dollar bill and a five-dollar bill is $1.
§26 + §| = 26 five-dollar bills

58 - 26 = 32 two-dollar and ten-dollar bills
32 + 2 = |6 for each two-dollar and ten-dollar bill

Method 2: Solve by Assuming

If all are five-dollar bills, the total value will be 58 x §5 = $290.
§322 - $290 = $32

The difference in the total value of all the bills is $32.
$6-85=3I

§32 + S| = 32 two-dollar and ten-dollar bills

32 + 2 = |6 for each two-dollar and ten-dollar bill

58 - 32 = 26 five-dollar bills

He has [6 two-dollar bills, 26 five-dollar bills and 16 ten-dollar bills.

© Singapore Asia Publishers Pte Ltd 29
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I. A farmer has 45 chickens and rabbits. There are 40 legs altogether. How many
chickens does the farmer have? How many rabbits does the farmer have?

2. A spider has 8 legs. A dragonfly has 6 legs. 28 spiders and dragonflies have 200 legs
alfogether. How many spiders are there? How many dragonflies are there?

© Singapore Asia Publishers Pte Ltd 30
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3. Andy spent $55 in all to purchase 20 two-dollar and five-dollar toys. How many two-
dollar toys did he buy? How many five-dollar toys did he buy?

. There are Y0 cars and motorcycles in a park. There are | 16 wheels altogether. How
many cars are there? How many motorcycles are there?

© Singapore Asia Publishers Pte Ltd 31
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5. An adult ticket to a concert cost $35 and a food ticket cost $18. Mr. Walter paid
$598 in all for 20 such fickets. How many adult tickets did he buy? How many food
tickets did he buy?

6. Jeff has 20 five-dollar and ten-dollar bills in his wallet. The fotal value of these bills is
$125. How many bills of each denomination does he have?

© Singapore Asia Publishers Pte Ltd 32
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7. A science quiz consists of 15 questions. 2 points are awarded for every correct answer
and | point is deducted for every wrong answer. Kelly scores 2| points on the science
qQuiz. How many questions does she answer correctly?

8. There are 30 questions in a math competition. 5 points are awarded for each question
answered correctly and 3 points are deducted for each wrong answer. Rena scores
126 points for the math competition. How many questions does she get wrong?

© Singapore Asia Publishers Pte Ltd 33
Singapore Math Challenge



Chapter 2 Practice Date

Q. A math quiz consists of 30 questions. The first 20 questions are worth 4 points each.
The last 10 questions are worth 7 points each. No points will be deducted for each
wrong answer. Justin scores |24 points on the math quiz. How many of the first 20
questions and how many of the last 10 questions does he answer incorrectly?

10. Mr. George spent $375 in all for 5 similar tables and 6 similar chairs. Each table cost
$20 more than each chair. What was the price of a table? What was the price of a
chair?

© Singapore Asia Publishers Pte Ltd 34
Singapore Math Challenge



Name Date — Chapter 2 Practice

1. Mr. Gretzky spent $390 on 5 similar basketballs and U similar volleyballs. Each basketoalll
cost $15 more than each volleyball.
What was the price of a basketball and the price of a volleyball?

12. Wayne has 20 bills. The denominations are $2, $5 and $10. The number of $2 bills
and $10 bills is the same. The total value of these billsis $ | 10. How many bills of each
denomination does he have?

© Singapore Asia Publishers Pte Ltd 35
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Looking for a Pattern

I. Complete the number patterns.

(a)

(b)

L2, 4.8 16 C ) C ) -

3, 4,58 716932 (C ) ( )=

(¢) 0,3 8 15 24 ( ) ( ) 63 -
6 1,83 10,5 12.7.(C ) ( ) -
@ 235 ( )\( NIZ( -
M 3.5 6 10, C )15 C ) C -
@ 7. 11,19 ¢ )67, C ) (C )
() 8 12,20, C ) C ) (C )

© Singapore Asia Publishers Pfe Lid 36
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2. What are the missing numbers in the number patterns below?

(a)
. @
) l . ]

© ; ; E
34 26 42 34 55

© Singapore Asia Publishers Pte Ltd 37
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3. Find the missing numbers.

| xQ+2= 11
12xQ+3=111
123x Q+ U= 1,111

1,234 x A+ ()= 11111

( YxQ+6= 111111
123,456 x A+ 7= 1,111,111
1,234,567 x A + 8= ( )

U. Find the Uth, 7th and 8th terms in the number sequence below.

L, 5 4 (C ) 85 Q. C ) C )

© Singapore Asia Publishers Pte Ltd 38
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5. Find the values of A and B in the following.

|12 G 16 25 u 15
(b) I E
15 a 7 16 ° 10
© ! !
U u 5 3 u I
© Singapore Asia Publishers Pte Lid 39
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6. Find the missing numbers.

[ x I1=12I
[ x 111=1232]
LI x LT = 1,234,321
( Yx LT = 123,454,321
LT LT =¢( )
LTI x )= 1,234,567,654,321
LT TELTTL T =( )
7. Find the missing numbers.
8547 x 13  =111,111

8,5U7 x 26 = 222,222
8,5U7 x () = 666,666
8,507 x 39 = 333,333
8,507 x ()= 888,888
8,507 x () =0909,999
8,507 x Al =777,777
8,5U7 x 65 = ( )

© Singapore Asia Publishers Pte Ltd 4o
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8. Complete the number patterns.

(@ 2 358 132 C ) ( ).
®) L4916 C ) C O D).

(€ 6,38 5 10.C ) C ) C ).
(d 9 1L 15 21, C )3 (C ) C ).
(€) 8 20, 44, a2, () ( ) (C ) ..

M 5 17,83 161, C ) ( ) 4373 ..
(@ 2 25 140, 715, (), 17,965, ...

(h) 3 18 78 C ) C ) &I18 ..

© Singapore Asia Publishers Pte Ltd (1] ]
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Q. What are the numbers in the eighth group in the pattern below?

(., 3. 6) (@ 69 (@ 9 12

10. What are the numbers in the tfwelfth group in the pattern below?

(L4 8 @812 @G 12 16

© Singapore Asia Publishers Pte Ltd 42
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1. Find the sum of the numbers in the 50th group in the pattern below.

., L2 @ 4 12 (@ 9 39

12. Complete the number pattern.

[+3= U =2x2
[+3+5= 9 =3x3
|+3+5+7= 16 =UxU

( )=( )=5xb
l+3+5+7+9+ |1 36 =( )

© Singapore Asia Publishers Pte Ltd U3
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13. What is the 12th term in the number pattern below?

3, 8 15 24, 35 48, 63,

IU. In the number pattern below, in which row is 2,0077?

© Singapore Asia Publishers Pte Ltd uy
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I15. In the number patftern below, the third number is the sum of the first two numbers.
The fourth number is the sum of the previous two consecutive numbers and so on.
What is the second number?

3 C ) C ) C ) C ) 4

16. In the number pattern below, which term will be % ?
lr21231 2 3 4
|1"2°2°3°3"3"4° 4" 4"y’
© Singapore Asia Publishers Pte Ltd U5
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Working Backward

Parentheses are important in complex number sentences as they show the order of
operations. Below shows the law of parentheses in the order of operations.

Ordinary parentheses () : First priority
Square brackets () : Second priority
Braces { }: Third priority

Example I: Find the missing number.

7x |+ 11xU5=U,005

Solution:
~ ]=u,005 U5 x 11 +7
=QI x [l =7
=13x 1l
= U3
© Singapore Asia Publishers Pte Ltd ué
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Example 2: At asupermarket sale, 2 more than half of the number of apples were taken
out from a box. Later, 2 fewer than half of the remaining number of apples
were taken out again. If 20 apples were left in the box, how many apples
were there aft first?

Solution:
+2

— " »

© Singapore Asia Publishers Pte Ltd
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I. Find the missing number.

(I2+11x__|)+12=12

2. Find the missing number.

I+7:|+|4

.g-4
78_7

© Singapore Asia Publishers Pte Ltd 1]
Singapore Math Challenge



Name Date = . Chapter U Practice

3. Find the missing number.

([ J+wx8]+12=10

L. Find the missing number.

I+|:|
3 +3

y=8
4=

© Singapore Asia Publishers Pte Ltd uq
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5. 6isfirst subtracted from a number. The difference is then multiplied by 6. The product
is added to 6. Lastly, the sum is divided by 6. The answer is 6. What is the value of this
number?

6. A number is added to 6. The sum is then multiplied by 3. The product is divided by 8.
8 is then subtfracted from the quotient.
The answer is |. Find the number.
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7. David asked his grandfather about his age. His grandfather replied, “You may add
my age to 42 and divide the sum by 3. You then subtract 36 from the quotient. Then,
you multiply the difference by 25 and the result will be 100.” Help David solve this
marth puzzle to find his grandfather’s age.

8. ABC Megamairt sold 4 sacks more than half its sacks of rice on the first day of a week.
It sold 3 sacks fewer than half of the remaining sacks of rice on the second day. ABC
Megamart ordered another 30 sacks of rice on the third day. It had a total stock of
50 sacks then. How many sacks of rice did ABC Megamart have af first?
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Q. An army of ants was migrating. The ants moved 120 grams less than half of their food
on their first trip. On their second trip, they managed to move 100 g more than half
of the remaining amount of food. They moved U480 g of food on their third frip. 280
g of food was still unmoved. How much food did the army of ants have aft first?

10. ABC Telco sold 20 more than half its cell phone inventory in January. It sold 15 more
than half the remaining number of cell phones in February. It had 75 cell phones left
in March before any purchase was made. How many cell phones did ABC Telco
carry af first?

© Singapore Asia Publishers Pte Ltd 52
Singapore Math Challenge



Name Date = Chapter U Practice

1. A subtrahend is the number being subtfracted in a subtraction problem. Robert
misread the digit | in the ones place of the subtrahend as 7 and the digit 7 in the
tens place of the subtrahend as |. The difference in the subtraction then became
222. What would be the actual difference if he had read the numbers correctly?

12. There were some marbles in a bag. Jeff took half of the marbles out of the bag. He
then put | marble back into the bag. He repeated this process five times. There were
3 marbles left in the bag at the end. How many marbles were there in the bag at
first?
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13. Alison, Beatrice and Chloe each had some books. Alison gave Beatrice and Chloe
some books that doubled the number of books they had at first. Beatrice then gave
some books to Alison and Chloe that doubled the number of books they had. Lastly,
Chloe gave Alison and Beatrice some books that doubled the numiber of books they
had. Each of them had 32 books at the end. How many books did each of them
have at first?
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IU. A number of commuters were on abus when it started its journey from the bus station.
At the first bus stop, % of the commuters got off. At the second bus stop, 5' of the
remaining commuters got off, .... At the sixth bus stop, half the number of commuters
got off and the bus was left with only 4 commuters. How many commuters boarded
the bus at the bus station?
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15. Sean was playing with his bubble wand. His bubble wand could eject 100 bubbles

at once. Half of the bubbles would burst within one minute. —Ll‘ of the original number

of the bubbles would survive for 2 minutes. Only 2% of the original number of bubbles
would make it to the end of 3 minutes. All the bubbles would burst at the th minute. If
Sean blew the bubble wand every minute, how many bubbles were there altogether
at the 10th minute?

© Singapore Asia Publishers Pte Ltd 56
Singapore Math Challenge



Name Date = Chapter U Practice

16. I have some beads. When I divide all the beads into 4 equal groups, | bead is left.
When [ divide one such group into 4 equal groups again, the remainder will still be 1.
When I split one such group into 4 equal groups again, the remainder is still 1. What
is the minimum number of beads I have?
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Sequence with a Common Difference

In a number sequence where the difference between every two terms is the same, we
can use the formulas shown below.

n™ term = first ferm + (number of terms - |) x d
where d is the common difference

number of ferms in a number sequence = (last ferm - first term) + d + |
where d is the common difference

sum of a sequence = (last term + first term) x number of ferms + 2 ‘
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Example I: Given the number sequence, |, 4, 7, 10, 13, ...
Find the 5™ term of the number sequence. Which term is number 557

Solution:

d=U-1=7-4=10-7=13-10=3
5™ term first term + (15- 1) x d
I+ 4 x3

=1 +U2=43

To find the term of number 55,

Method I: (55-1)+3+ | =584 +3+ |

=8+ |
= |9
Method 2: l+(h-1)x3=55
| +3n-3=55
3n-2=55
3n=55+2=57
n=57+3=19

The 5™ term of the number sequence is 43. Number 55 is the 9" term.
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Example 2: Find the 20" term of the number sequence, |1, 6, |1, 16, 21, ...
Which term is number 1367

Solution:

d=6-1=11-6=16-11=21-16=5

20Mterm=1+@0-1D)x5=1+19x5
=Q6

To find the term of number 136,

Method I: (136-1)+5+1=135+5+ |
=28
Method 2: l+(n-1)x5=136
| +5n-5=136
5n =136 +5-1= 140
n=140+5=28

The 20™ term of the number sequence is 96. Number 136 is the 28™ term.
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Example 3: Find the 32"@ term of the number sequence, 3, 7, |1, 15, 19, ...
Which term is number 2397

Solution:

d=7-3=11-7=15-11=19-15=4

3+4(32-DxU=34+12u
= 127

To find the term of number 239,

Method I: (239-3) = U+ | =236+ U+ |
= 60

Method 2: 3+(n-1)x4=239

3+Un-U=239
Un =239 + U - 3 = 20
n=2U0 =+ U =60

The 3279 term of the number sequence is 127. Number 239 is the 60™ term.
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Example WU: The U™ term of a number sequence with a common difference is 16. The 8™
term is 28. Find the 12" term.

Solution:
16, =, v, e, 28
erh 8Th
d=28-16)+@B8-H=12+4=3
16, 19, 22, 25, 28, 31, 34, 37, 40, ...
The 2™ term is HO.

Example 5: The Is' term of a number sequence with a commmon difference is 3. The 51¢
term is 203. Find the 100™ term.

Solution:

3, e, e, e, 203
E 5
d=(203-3)+ (51 -1)=200+50=U
3+(100- 1) x U =390

The 100" term is 399
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Example 6: Compute | + 2+ 3 + -+ + 200.

Solution:
Sum of the sequence = (I + 200) x 200 + 2
=201 x 100
= 20,100

The sum of the sequence is 20, 100.
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I.Compute | +2 +3 + - +98 + 99+ 100.

2. Compute | +3+5+7 ++97 +99,
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3.Compute | +2+3+U4+ -+ + U8+ 149+ 50.

. Compute  +2+3+++99+ 100+99+98 + - +3+2 + |.
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5. Compute | +2+ 3+ + 1,997 + 1,998 + 1,999,

6. In the number sequence, 4, 7, 10, -+, 295, 298, which term is number 2987
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7. Findthe value of 7 + 15+ 23 + - + 767 + 775 + 783.

8. Each book in a series of 7 books was published once every 3 years. The fourth book
was published in 1996, List the years that the rest of the books in that series were
published.
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Q. List the 8 numbers between 4 and U0 in a sequence of |10 numbers with a common
difference.

10. The sum of the sixth and seventh termsin a sequence of |2 numbers with a common
difference is 15. What is the sum of the number sequence?
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Il. Place 3 numbers between |12 and 60 to make a sequence of 5 numbers with a
common difference.

12. 20 school feams took part in the West Valley Table Tennis Tournament. Each feam
was to play exactly | match with every other feam. How many matches were played
altogether?
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13. There are 30 rows of seats in the North Wing of a stadium. Each row has 2 seats more
than the row in front. The last row has 132 seats. How many seats does the first row
have? How many seats are there altogether in the North Wing of the stadium?

IU. Find the sum of all odd numbers from | to 100 that are not divisible by | 1.
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Prime Numbers

A prime number is a number that is only divisible by itself and the number |. The common
prime numbers are 2, 3, 5, 7, ...

Example I: List all the numbers from | to 30 and circle all the prime numbers.

Solution:

@ ® 4 B 6 @ 8 a 0
ap 12 (39 w15 16 (2 18 19 20

21 22 23 24 25 26 27 28 (29 30
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Example 2: The sum of two prime numbers is 25. Find the product of the two prime
numbers.

Solution:

2 + 23 = 25 (the two prime numbers are 2 and 23)
2x23=4U6

The product of the two prime numbers is U46.

Example 3: The product of two prime numbers is 51. What is the sum of the two prime
numbers? What is the difference of the two prime numbers?

Solution:
|7 x 3 =5
17+3=20
The sum of the two prime numbers is 20.
17-3= 14U

The difference of the two prime numbers is |4,
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Example U: Prime factorization is the process whereby a number is expressed as the
product of two or more prime numbers. Perform the prime factorization of
the following.

@ 2 o 6 6
80/ _ a0/ _us/ q/®

80=2x2x3x3x5

© @ ® @ @
I,38é/ 603 L—231 L 77/@

[,L386=2x3x3x7x |l

@ ® @ ® @ 6
12607 6307315/ 63/ q/©

[,L260=2x2x3x3x5x%x7

@ @ ®@ ®@® O
o5 12874 ua /s L@

2574=2x3x3x 1 x13
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Example 5: The area of arectangle is 165 cm?. Find the possible values of the length and
width of the rectangle.

Solution:
I65<
55/©
\@
165=3x5x |1
| x 165 = 165
3 x55= 165
5x 33 =165
1l x 15= 165

The possible values of the length and width of the rectangle are | and 165, 3
and 55, 5and 33, and || and 15.
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I. Circle all the prime numbers between 30 and 60 from the numbers below.

31 32 33 34 35 36 37 38 39 4O
L 42 43 Ly 45 46 L7 48 49 50
51 52 53 54 55 56 57 58 59 60
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2. The sum of two prime numbers is 39. Find the product of the two prime numbers.

3. List allthe I-digit, 2-digit and 3-digit numbers using the numbers |, 2 and 3. Each digit
is to be used only once in each number. What are the prime numbers in this list?

© Singapore Asia Publishers Pte Ltd 76
Singapore Math Challenge



Name Date = Chapter 6 Practice

L. The product of two prime numbers is 65. What is the sum of the two prime numbers?
What is the difference of the two prime numbers?

5. The sum of three prime numbers is 30. There is more than one answer. Which group
of prime numbers gives the smallest product?
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6. List the multiples of 6 that are greater than 60 but less than 100. Write down the
numbers that come right before and after these multiples. Write down your
observations, too.
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7. Aisaprime number. A+ 6, A+ 8, A+ 12, A+ 4 are also prime numbers.
What is A?
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8. The sum of two prime numbers is 50. Find the biggest possible product of the two
prime numbers.
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Q. Write down 3 prime numbers that have a sum of 27. What is the biggest possible
product of the 3 prime numbers?
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10. Are these numbers prime numbers?

(a) AQl (b) 101

(c) 119 d 123

(e) 127 ® 133
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I 1. Prime factorization is the process whereby a number is written as the product of two
or more prime numbers.

8=2x3x3
Perform the prime factorization of the following numbers.

(@ 210 (b) 330

(c) 286 (d) 385

(e) 221 (fy 418

(9) 1,105 (h) 1,309
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12. To test if a number is a prime number, we must
(a) find a number, k, such that k? > the number we are testing;
(b) divide the number by all the prime numbers smaller than k.

Example: To testif a number, 529, is a prime numiber, we must find a number, k, such
that its square is greater than 529.
24 x 24 = 576 (> 529)
Divide 529 by all the prime numbers smaller than 24.
Prime numbers smallerthan 24 =2, 3,5, 7, 11, 17,19, 23
529 + 23 =23

529 is not a prime number since it can be divided by numbers other than
| and itself.
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Are the following numbers prime numibers?

(a) 137 (b) 271

(c) 337 (d) u37

(e) 507 f) 74l
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13. Perform the prime factorization of 2,006. What is the sum of all its prime factors?

IU. Perform the prime factorization of 1,992, What is the sum of all its prime factors?
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I15. The length, width and height of the rectangular prism shown below are prime
numbers. Given that A + B =220 cm?, find the volume of the rectangular prism. (Note
that the rectangular prism below is not drawn to scale.)

© Singapore Asia Publishers Pte Ltd 87
Singapore Math Challenge



Chapter 6 Practice Date

16. The product of 1,540 and m is a square number.
Find the smallest possible value of m.
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17. Anumber and another number that read the same when reversed are a palindrome
pair. A good example is 243 and 342. The product of a palindrome pairis 101,088.
Find the sum of the palindrome pair.
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18. How many rectangles of different sizes can be formed from 36 identical rectangles?

19. N 780 x a = 1,716 x b, find the smallest values of a and b.
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20. Different whole numbers are written on each face of a cube. The sum of two whole
numbers on opposite faces equals each of the 2 other sums of the whole numbers
on opposite faces. The face opposite 18 is a prime number, a. The face opposite
I4 is another prime number, b. Lastly, the prime number, c, is opposite a whole
number, 35.

What is the value of a + b + c?
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21. In how many ways is 37 a sum of 3 or more prime numbers?
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Divisibility

It is common sense to us that all numbers are divisible by |.
It follows that all even numbers are divisible by 2.

What rules govern divisibility by other numibers, say, by 3, 7 or | 1?
This will be of interest in this chapter.

(A) Divisibility by 3 and by 9

If a number is divisible by 3 and by 9, the sum of all ifs digits can be divided by 3
and by A respectively.

Example I: Test the following numbers for divisibility by 3 and by Q.

(a) 312 (b) 443
3+1+2=6 U+U+3=1I
312 is divisible by 3 443 is not divisible
but not by Q. by 3 or by Q.

(c) 567 (c) 8I8
5+6+7=18 8+ 1 +8=17
576 is divisible by 3 818 is not divisible
and by Q. by 3 or by Q.
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(B) Divisibility by 4 and by 25

If the last two digits of a number can be divided by U, the number is divisible by 4.
Divisibility by 25 is governed by the same rule.

Example 2: Test the following numbers for divisibility by U.
(@) 1,016

1,016 is divisible by U since its last 2 digits, 16, can be divided by 4.

(b) 3,234

3,234 is not divisible by Y since 34 cannot be divided by 4.

(c) 2348

2,348 is divisible by U since U8 can be divided by 4.

(d) 1,558

1,558 is not divisible by U since 58 cannot be divided by 4.
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Example 3: Test the following numbers for their divisibility by 25.
(a) 1,025

1,025 is divisible by 25 as its last 2 digits, 25, can be divided by 25.

(b) 2235

2,235 is not divisible by 25 as 35 cannot be divided by 25.

(c) 3175

3,175 is divisible by 25 as 75 can be divided by 25.

(d) Huus

4,445 is not divisible by 25 as 45 cannot be divided by 25.
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(C) Divisibility by 8 and by 125

If the last three digits of a numiber are divisible by 8, the number is divisible by 8.
The same goes for divisibility by 125.

Example U: Test the following numbers for divisibility by 8 and by 125.
(@) 13,125

13,125 is not divisible by 8.
It is divisible by 125 as its last 3 digits are 125.

(b) 132,000

132,000 is divisible by 8 and by 125 as 000 is divisible by both numbers.

(c) 52,450

52,450 is not divisible by either number as 450 is not divisible by 8 or by 125,

(d) 12,400

12,400 is divisible by 8 as 450 is divisible by 8.
It is not divisible by 125.
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(D) Divisibility by 7 and by 13

If the difference of the last three digits of a number and all its preceding digits can
be divided by 7 or by |3, the number is divisible by 7 or by 13.

Example 5: Are the following numbers divisible by 7 or by 137
(a) 2,093

a3 -2=49]|
Q1 can be divided by 7 and by 13. Therefore, 2,093 is divisible by 7 and by 13.

(b) 4,095

Q5 -4 =9
14,095 is divisible by 7 and by |3.

(c) 16,042
U2 -16=26

16,042 is divisible by |3 as 26 can be divided by 3.
It is not divisible by 7 as 26 is not a multiple of 7.

(d) 54,864

864 -54 =810
54,864 is not divisible by 7 or by 13 as 810 cannot be divided by 7 or by 13.
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(E) Divisibility by 11

If the difference of the sum of the digits in the even place values and the sum of the
digits in the odd place values is 0 or a multiple of | |, the number is divisible by 1.

Example 6: Check the following numbers for divisibility by 1.
(a) 135,795

@+7+5-+5+9=15-15=0
135,795 is divisible by | | since the difference is O.

(b) 258,016

G+0+6)-2+8+DH=11-11=0
258,016 is divisible by 1| since the difference is 0.

(c) 123,U56

2+4+6)-(1+3+5=12-9=3
123,456 is not divisible by || since the difference is neither O nor | 1.

(d) 234,765

@+7+5-2+4+6)=15-12=3
234,765 is not divisible by | | since the difference is neither O nor | 1.
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Example 7: If 45,67m is divisible by 3, find the possible values of m.

Solution:

U+5+6+7=22

2+2=24
2+5=27
22 +8=30

The possible values of m are 2, 5 and 8.

Example 8: A 6-digit number begins with the digit 7. The number is divisible by Q. All six
digits of the number are different. Find the smallest possible value of this
number.

Solution:

Wehave?7 _1 _1 _1 _1 _I.
To make the 6-digit number the smallest, we choose O, I, 2 and 3. The number
then becomes

7 0 | 2 3 _
7+0+1+2+3=13
13 +5 = 18is divisible by 9

The smallest possible value of this number is 701,235.
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Example Q: Find the values represented by [lin the 6-digit number, U58,L 111, such that
this number is the smallest and divisible by 3, 4 and 5.

Solution:

The last 2 digits must be 00 in order to be divisible by 4 and by 5.

We have u58,_100.

U+5+8=17
17 + _1= 18 (to be divisible by 3)
1=18-17=1

The values represented by _lare |, 0 and 0 respectively.
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I. Check the following numibers for divisibility by 3 and by Q.

(a) 2,367

(b) 10,002

(c) 18,135

(d) 10,032
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2. If a number is given as 1,234, its palindromic number is 4,321. Is 5, |54 divisible by 37
How about its palindromic number, 4,515? Why?

3. If a number is not divisible by 10, can it be divided by 57?7
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4. If a number is not divisible by 5, can it be divided by 107?
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5. Test the following numbers for divisibility by 7 and by 13.

(a) 15041 (b) 397,523
(c) 415,597 (d) u17,508
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6. A palindromic number is a number that reads the same forward and backward.
4,567,654 is a palindromic numiber. Check 4,567,654 for divisibility by 9 and by | 1.
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7. Check the following palindromic numbers for divisibility by | 1. Are you able to draw
any conclusion?

(a) 386,683 (b) 156,651
(c) 23,788,732 (d) 12,344,321
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8. Test 3,466,645 for divisibility by 3.
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Q. Write down any 3-digit number. Repeat the 3 digits to make it a 6-digit number.
Divide the 6-digit number by [3. Divide again by | I. Lastly, divide the quotient from
the second division by 7. What do you get? Why?
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10. Check the following numbers for divisibility by 3 and by Q.

(a) 1,278 (b) 4,632
(c) 54,684 (d) 119375
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I 1. Check the following numbers for divisibility by 4, 8, 25 and 125.

(a) 37,625 (b) Q3,648
(c) 87,615 (d) 1,548,672
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12. Check 517,699 for divisibility by 7 and by 3.
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13. If 80, I5m is divisible by 3, find the possible values of m.
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IU. Find the digits represented by a and b in a78,8Ab and the possible values of the
number so that it is divisible by 5.

I5. Find the possible values of a in 3,333,330,888,888 so that the number is divisible
by 7.
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16. A 7-digit number, 2,006,111, is divisible by 3, by 4 and by 25. Find the missing digits
and the possible values of this number.

17. What is the largest possible value of _189,4a _lif it is divisible by | 1?
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18. Find the possible values of L1in the number 25,1 U []if it is divisible by 3 and by 5.

19. How many whole numbers between | and 100 are not divisible by 3 or by | 1?
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20. Test 35, | 12 for divisibility by 7, by |'| and by 13.

21. Find the possible values of _land the possible values of the number 5 _1,34 _| so that
it is divisible by 5 and by Q.
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22. Find the smallest possible value of the number 368, 1[1[1so that it is divisible by 3, U
and 25.

23. A 6-digit number begins with the digit 8. The number is divisible by Q. All digits of the
number are different. What is the smallest possible value of this number?
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Logic

Logic is a branch of mathematics that relies more on strong reasoning skills rather than
on computational capability.

The techniques often used are listed below.
(A) Assume something o be true until it is proven otherwise.
(B) Make a systematic list so as to scrutinize the given information.

(C) Moaoke a table or a few tables.
Sometimes, we can even draw them ouf!
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Example I: Four spectators were commenting on the outcome of a 100-m race.
David: A came in second and B came in third.
Sophia : C was in fourth place and B was in second place.
Shane : D finished second and C finished third.
Jodie : D was in first place and B was in third place.
Only one remark in each comment is true. In what position was C?

Solution:

If David was right about A, B was neither in second nor third place. It follows
that C would be in both the third place and fourth place. So, A could not have
come in second.

We can make a table to check all the information. Begin with B in third place.

A B C D
First v
Second 4
Third v
Fourth v

C was in the fourth position.
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Example 2: A policeman detained four suspects for a theft case.
A: Hey, ldidn’t doit!
B: Adidit.
C: Come on, I was not even there when the crime took place.
D: Bdidit.
Only one suspect told the truth. Who was the thief?

Solution:

If A did it, both B and C would have told the truth.
So, A is not the thief.

If Bdid it, A, C and D would have fold the truth.
If C did it, A would have told the fruth. B, C and D had lied.

C was the thief.
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Example 3: Some years ago, there were 5 Wednesdays and 4 Tuesdays in the month of
March. On which day of the week was August |*in that year?

Solution:
3 +7=UR3

There were U sets of four days of the week in the month of March. There were 5
sets of 3 days in the month of March.

Sun.  Mon. Tue. Wed. Thur. Fri. Sat.
I 2 3 4
5 6 7 R, R, R, R,
R5 Ré r\)0

31+30+31+30+ 31+ 1=154
From March s to August |, there were 154 days.
154+ 7=22R0

August I was a Tuesday in that year.
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I. Stanley wrote a U4-digit number on a piece of paper and challenged Darrell to guess
it. All the digits were different.
Darrell : Is it 4,607?
Stanley : Two of the numbers are correct but they are positioned wrongly.
Darrell : Could it be 1,385?
Stanley : My answer is the same as before.
Darrell: How about 2,879?
Stanley : Wow, two of the numbers are correct and in the right places as well.
Darrell: 5461?
Stanley : None of the digits is correct.
What was the number?
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2. A box contains blue marbles. Another two boxes contain only white marbles.
Label on Box A : white marbles

Label on Box B : blue marbles
Label on Box C : Box B contains blue marbles
Which box contains blue marbles if two of the above labels are mixed up?
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3. Andrew, Jolene and Tommy each draw 3 cards from Q cards numbered |, 2, 3, ..., Q.
Andrew :The product of all my numbers is U48.
Jolene : The sum of all my numbers is 16.
Tommy : The product of all my numbers is 63.
What is the largest number among Jolene’s cards?
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2 3
4 5 6
7 8 9 10
I 12 13 I 15
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5. Three girls are talking about their ages.
Ashley : Tam 12 years old, 3 years Stella’s junior but | year older than Melanie.
Stella : I am not the youngest. Melanie and I are U years apart. Ashley is | | years
old.
Melanie : I am younger than Ashley. She is 10 years old. Stella is 2 years her senior.
One of the above three statements made by each girl is incorrect. Help them
unscramble this age puzzle.
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6. A meteorological report shows the following records of a certain number of days.
It rained 10 times, either in the morning or in the afternoon.
There were 8 dry afternoons.
There were |4 dry mornings.
Each wet afternoon was preceded by a dry morning.
How many days did the meteorologist record?
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7. Among Andy, Kevin and Matthew, one of them is a teacher. The other two are a
doctor and a police officer.
Matthew is older than the police officer.
Andy and the doctor are not the same age.
The doctor is younger than Kevin.
Who is the teacher?
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8. Teddy : Both Leon and Peter lied.
Leon: One of them (Teddy or Peter) was lying.

Peter: One of them (Teddy or Leon) told the truth.
Who lied? Who told the truth?
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Q. One of the three ladies, Amanda, Beatrice and Jodie, comes from Town A. The other
two ladies come from Town B and Town C.
Jodie is older than the lady from Town B.
Amanda and the lady from Town C are not the same age.
The lady from Town C is younger than Beatrice.
Who comes from Town A?
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10. The target board for a dart game with different scores in each ring is shown below.

15

19
23

24

®

Each round of practice comes with é darts.
How does Dave manage to have a score of 1307
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1. Afootball flew through the glass window of the teacher’s room and shattered it into

pieces. Four probable culprits were called to the principal for investigation.
Colin: Jason did it!

Jason : David did it!

Melvin : Not mel

David : Jason did il His words cannot be trusted.
Only one student told the truth.

Who was the culprit?

© Singapore Asia Publishers Pte Ltd 132
Singapore Math Challenge



Name Date = Chapter 8 Practice

12. Alicia, Beatrice, Charles, David, Elaine, Florence, Graham and Herman are four
couples.
Elaine attended David’s wedding as a guest.
Alicia’s husband is a cousin of Herman.
When Herman went overseas with his spouse, Beatrice, Charles and Elaine each
represented their own spouses to see the couple off at the airport.
Help to match the four couples.
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13. Four tourists, A, B, C and D, check intfo an |8-story hotel.
The countries of their origin are China, Germany, Mexico and Egypt.
The floor number where A is staying is 4 times that of the Mexican’s.
The German stays U floors higher than B but lower than the Egyptian.
The Egyptian stays 6 floors lower than A.
All the floor numbers of their hotel rooms are even.

Match A, B, C and D to their countries of origin and the floor numbers of their hotel
rooms.
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I4. Melissa, Amy and Tony come from different schools, namely Greenville, Bloomsberry
and Windschill Elementary Schools. Each of them likes one of the following sports:
swimming, basketball or volleyball.

Melissa does not go to Greenville.

Amy does not go to Bloomsberry.

The student who likes volleyball does not attend Windschill.
The student who likes swimming is from Greenville.

Match the three students to their sports and schools.
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Write Simple Equations

To think algebraically is to write a simple equation or a group of equations. It can help
solve a wide range of questions involving:

(i) | equation with | unknown, like in Example 3 and practice questions | and 2.

(i) 1 equation with 2 unknowns. The technique to solve this type of problem is shown
in Example 4 and practice questions 5, 7 and 8.

(i) 2 equations with 2 unknowns. Students may already be familiar with these types
of problem:s.

(iv) 2 equations with 3 unknowns. The trick to this type of question is to reduce it to
2 equations with 2 unknowns by comparison and elimination, so it becomes
manageable. Example 5 and practice questions 13 and |4 belong to this class.

(v) A group of equations. Students should look for ways to reduce them to one
equation.

In algebra, the multiplication symbol "x“ is offen omitted, just in case it is mixed up with “x.”
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Example |: 2 peaches and 12 apples cost S 14.60.
6 peaches and U apples cost $18.20.
How much is an apple?
How much is a peach?

Solution:

Let p and a be peach and apple respectively.

2p+ 120 — $1U4.60
6p+Ua — $18.20
6p +36a — 3xS$IU.60=:SU3.80
32a — SU3.80-518.20 = $25.60
a — $§25.60+32=350.80
20 = SI4.60- 12 x $0.80= 85
20 — $5
p —» $5+2=8250

An apple is $0.80. A peach is $2.50.
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Example 2: There are 160 white and blue balls, 180 blue and yellow balls, and |70 white
and yellow balls. Find the number of balls for each color.

Solution:

Let w, b and y be white, blue and yellow balls respectively.

w+b — 160
b+y — 180
w+y — |70
2w+ 2b+2y — 160+ 180+ 170=510
w+b+y — 5I10+2=255
y — 255-160=095
w — 255-180=75
b — 255-170=285

There are 95 yellow balls, 75 white balls and 85 blue balls.
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Example 3: The sum of Michelle’s, her mother’s and her grandmother’s ages is 100. Her
grandmother is twice as old as her mother. Her mother is 28 years older than
Michelle. How old is her grandmother?

Solution:

Let Michelle’s age be m.
m+m+28+2(m+28) =100

2m+ 28 +2m+ 56 = 100

Um + 84 = 100
Um =100 - 84 = 16
m=16=U=1u
2(m + 28) = 2(U + 28)
- 64

Her grandmother is 64 years old.
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Example WU: The sum of two numbers is 189.
One number is a multiple of 13.
The other number is a multiple of 17.
Find the two numbers.

Solution:

Let the first number be m and the second number be n.

I3xm+ 17xn =189
I3m = 189 - 17n

189 -17n

13
189 - |7nis a multiple of 13.
When n=5,
18- 17 x5 = |04

04+ 13 =8

These two numlbers are 85 and 04,

m =
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Example 5: A school librarian bought 30 books for a total of $130. A storybook cost Su,
while a science book and a math book cost $6 and $5 respectively.
How many books in each category did she buy?

Solution:

Let a, b and c represent the types of books. We have

a+b+c=30 @)

The cost of a, b and ¢ are $4, $6 and S5 respectively.
Ua+6b+5c=130 ., @)

We try to eliminate one unknown.

(1) x U

Ua+Ub+Uc=120 ., 3

@-0)

2b+c=10

One possible answer:
b=3, c=U then a=23
Another possible answer:
b=2 c=6thena=22
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. Find five consecutive numbers whose sum is 465.
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2. Ateacherhas abag of candy. If she gives every student in her class U pieces of candy,
she is left with U8 pieces of candy. If she gives every student 6 pieces of candy, she
needs another 8 pieces of candy. How many students does she give the sweets to?
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3. On March Istsome years ago, one US dollar could be exchanged for | .45 Singapore
dollars. On the same day, 1,000 Thai Baht could buy 50 Singapore dollars. How many
US dollars could 29,000 Thai Baht buy on that day?
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U. U footballs and U volleyballs cost $2U0.
3 footballs and 5 volleyballs cost $234.
What is the cost of a football?

What is the cost of a volleyball?

© Singapore Asia Publishers Pte Ltd 145
Singapore Math Challenge



Chapter Q9 Practice Date

5. There is a total of 62 tennis balls.
A long tube can hold 5 balls.
A short tube can hold 3 balls.
How many long ftubes are there?
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6. A farmer has 45 chickens and rabbits. 410 legs are counted altogether. How many
chickens does the farmer have? How many rabbits does the farmer have?
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7. Abig box can hold 12 marbles and a small box can hold 5 marbles. There are a total
of Q4 marbles. How many big boxes are there?
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8. Jonathan multiplies the month of his birthday by 31. He then multiplies the day of his
birthday by 2. The sum of the two productsis 213. When is Jonathan’s birthday?

© Singapore Asia Publishers Pte Ltd yq
Singapore Math Challenge



Chapter Q9 Practice Date

Q. Find the value of C in the following.

A
A C B
_B | D D
_C | E E
31 47 64
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10. 3 packets of french fries, 2 cheeseburgers and | drink cost $10.95.
| packet of french fries, 2 cheeseburgers and 3 drinks cost S11.25.
Find the price of one packet of french fries, one cheeseburger and one drink.
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1.8 +22+®+©®=52
M+ +88+@=47
[0 + m] +23+ @ =19

Find the values of (=] 33 and ©®.
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12. 3 of item A, 7 of item B and | of item C in a toy collection cost $31.50.
U of item A, 10 of item B and | of item C in the same collection cost SU2.
Find the price of item A + item B + item C.
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13. A math competition has been held every year for the past 20 years. Each year, the
competition has been based on 20 questions, 25 questions or 30 questions. A total

of 515 questions have been used so far. For how many years was the competition
based on 25 questions?
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IU. Roosters cost 5 gian each. (A gian is a copper coin used in ancient China.) Hens
cost 3 gian each and 3 chicks cost | gian. If 100 fowls were bought for 100 gian, how
many roosters, hens and chicks were there?
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Remainder Problems

Many interesting problems can evolve out of the remainders in division.
First, let’s familiarize ourselves with the terms in a division statement.
Given a division statement, 37 + 5=7R 2.

37 is called the dividend.
5 is called the divisor.

7 is the quotient.

2 is the remainder.

It follows:
Dividend = Divisor x Quotient + Remainder

© Singapore Asia Publishers Pte Ltd 156
Singapore Math Challenge



Name Date = Chapter 10 Examples

Example I: How many numbers, when divided by 6, have the same quotient and
remainder?

Solution:

6x5+5=35
6x4+U=28
6x3+3=2I
6x2+2=14
Ox |l +1=7

5 numbers have the same quotient and remainder.

Example 2: Today is Friday. Which day of the week will it be 80 days later, including

today?
Solution:
Sun. Mon. Tue. Wed. Thur. Fri. Saf.
Today
R3 RU R5 R6 RO RI R2
80+7=1IR3
It will be a Sunday 80 days later.
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Example 3: A string of beads are arranged in the following pattern: 5 blue, 4 black,
4 white, 5 blue, 4 black, 4 white, and so on. What color is the 321 bead?
What about the 508" bead?

Solution:
S5+U4+U4=13
321 + 13=2URA9
508 ~ 13 =39R |
5 blue U black U white

T T T T

RI' R2 R3 R4 R5 R6 R7 R8 RA9 RIO RIl RI2 RO

The color of the 321 bead is black.
The color of the 508™ bead is blue.
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Example U: The sum of adividend, divisor, quotient and remainder is 56. The quotient and
the remainder are 4 and 6 respectively. Find the dividend and the divisor.

Solution:

5-4-6=U6
Dividend + Divisor = U6

Since the remainder is 6, the divisor must be greater than 6.

Sum Dividend Divisor
o) 39 7 39-7=5RU x
U6 38 8 38-8=UR6 v

The dividend is 38 and the divisor is 8.
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Example 5: A series of whole numbers are arranged as shown below.

A I 8 9 16
B 2 7 10 15
C 3 6 'l 4
D L 5 12 13

In which row is number 5007?
How many numbers are in Row C if 300 is the last number?

Solution:

The number pattern is recurring in a “U-shaped” manner.
500 +8=62RU
Which row has a remainder of U?

A I 8 AR | 6RO
B 2 7 IOR2 I5R7
C 3 6 ITR3 IlUR6
D L 9} 12RY I3RS

Number 500 is in Row D.
300-8=37RUY

One block of 8 numbers has 2 columns.
37 blocks of 8 numbers has 37 x 2 = 74 numbers in Row C.

4+ 1 =75
75 numbers are in Row C if 300 is the last number.
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Example 6: Given a number sequence, 3,7, 5, 3,2,3,7. 5,3, 2, ...
What is the sum of the first 100 numbers?
What is the 154™ number?

Solution:

The numbers are repeating affer every 5 numbers.
100 + 5 = 20 blocks of numbers
3+7+5+3+2=20

20 x 20 = 40O

The sum of the first 100 numbers is HOO.

3 7 5 3 2.
Rl R2 R3 RY RO

154 + 5=30R Y

The 154" number is 3.
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I. How many numbers, when divided by 7, have the same quotient and remainder?
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2. Some years ago, January It was a Thursday. Which day of the week was April I5in
that year? (Assume February has 28 days in that year.)
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3. Today is Friday. Which day of the week will it be A0 days later, including foday?

© Singapore Asia Publishers Pte Ltd 16u
Singapore Math Challenge



Name Date = . Chapter 10 Practice

. A 2-digit number has a remainder of 7 when it is divided by Q. It has a remainder of
5 when it is divided by 7. Find the 2-digit number.
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5. 168 beads are strung in a sequence of 5 black, 4 blue, 3 white, 5 black, 4 blue,
3 white, and so on. What color is the 150™ bead? How many blue beads are there
in the first 150 beads?
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6. A number sequence is shown below.
3, 7. 2, 1, 5 2 8 7, 2 1 5 2

What is the sum of the first 122 numbers?
What is the 138™ number?
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7. Some years ago, June I was a Friday. Which day of the week was August 30™ in
that year?
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8. When 120 is divided by a 2-digit number, the remainder is 2. There is no remainder
when 44 is divided by this number.
Find the smallest possible value of the 2-digit number.
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Q. 1,988 rescue packages were distributed to seven regions affected by natural disasters,
as shown below.

2 3 L 9 6 7
9 10 'l 12 13 4
16 |7 18 a 20 2|

A B C D E F G
I
8

Which region received the |,986™ rescue package? How many rescue packages
had Region B received by the time the |,976™ package was handed out?
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10. The sum of two numbers is 3H0. The quotient and remainder are 7 and 20 respectively
when one of them is divided by the other. Find the fwo numbers.
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Il. A box of chocolates can be shared equally between two children. It can also be
shared equally among 3, 4, 5 or 6 children. What is the minimum number of chocolates
in the box?
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12. A number has a remainder of 2 when it is divided by W. It also has a remainder of 2
when itis divided by 3. It has a remainder of | when it is divided by 7. Find the smallest
possible value of this number.
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13. The sum of a dividend, divisor, quotient and remainder is 171. The quotient and the
remainder are |2 and 8 respectively.
Find the dividend and the divisor.
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I4. 160 beads are strung in this pattern: 5 red, 3 white, U black,
5 red, 3 white, U black, .... What color is the last bead?
How many red beads are there?
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I15. Find the remainder and the last digit of the quotient of

333 ...333 + 7.
\_Y_)
12 digits
© Singapore Asia Publishers Pte Ltd 176

Singapore Math Challenge



Name Date = . Chapter 10 Practice

16. Find the remainder and the last digit of the quotient of

[T =7,
I
24 digits
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Average Problems
The concept of average is used extensively in our daily lives. For example, the
average class score for a mathematics test or science exam, students’ average

height, efc.

The formulas to find average and total are shown below.

average = total + number of units or events

total = average x number of units or events

An interesting fact about average is also shown below.

[+ 2+ 3 + ... + U3 + 50 = (average of the first and last terms) x number of terms
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Example I: Daniel’s average score for the first three tests in a year was 73. He worked
very hard for the last test in that year to improve his average score to 75.
What did he score on the last fest to achieve this?

Solution:

Method I: Solve by Reasoning

Total score for the first three tests =3 x 73 = 219
Total score for the whole year = U4 x 75 = 300

300-219=28]

Method 2: Solve by Drawing

73
A
3 R
Test | | |
Test 2 | |
Test 3 | |
A
'S N
Last test ! 11
Kn _ B
~
75
75-73=2
2x3 =6
6+75=28I

He scored an 81 on the last test.
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Example 2: The sum of eight consecutive whole numbers is 188. List all eight numbers.
Solution:
188 + 8 =23.5
The first (and middle) pair of numbers are 23 and 2Uu.

The eight numbers are 20, 21, 22, 23, 24, 25, 26 and 27.
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Example 3: [t took Samuel |8 min. to walk to the library at a speed of U0 m/min. He
returned from the library at a walking speed of 60 m/min. What was his
average speed for the whole trip?

Solution:
HOx 18 =720 m
The library was 720 m away.

720 = 60 = 12 min.
He took 12 min. to return from the library.

18 + 12 =30 min.
He took 30 min. for the whole ftrip.

720 x 2 = |,LH4O m
The total distance for the whole trip was 1,440 m.

|,.440 - 30 =48
His average speed for the whole trip was 48 m/min.
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Example U: The average of A and B is 20. The average of Band C is 5. The average of
C and D is 18. Find the average of A and D.

Solution:
A+B _
> =20
B+C _
5= 15
C+D _
5= 18

A+B=UD oo, 0
B+C =30 oo ©)
C+D =36 s, 3)
(H-@

A+B-(B+C)=40-30
A+B-B-C =10

A-C =10 ..o, C))
COREE)
A-C+C+D =10+36
A+D =U6
A+D _
5 =23

The average of Aand D is 23.
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I. The average mass of three people in an elevator was 60 kg. After another person
boarded the elevator, the average mass became 57 kg. What was the mass of the
last person?
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2. The average of three numbers is 120. What number must be added so that the
average will become | 10?

© Singapore Asia Publishers Pte Ltd 184
Singapore Math Challenge



Name

Date

3. The table below shows the fest scores of six students.

Danny

Alison

Peter

John

Damien

Melissa

77

82

78

)

83

75

Chapter |1 Practice

What is the average test score without considering the highest and the lowest scores?
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. A box of thumbtacks weighed 1,590 grams. The box of thumbtacks weighed 1,470
grams after 40 thumbtacks were taken out from the box. How many thumbtacks
were there in the box at first?
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5. The average of five numbers is 20. The average of the five numbers is 18 when one
of the numbers is changed to 4. What is the original value of the changed number?
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6. The average of 35, HO, 41, m and 50 is U5.
Find the value of m.
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7. The average of A, Band C is 70. The value of A is 2 more than B. The value of Bis | |
more than C.
Find the values of A, B and C.
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8. Julie read 83 pages of a book on the first day, 66 pages on the second day, 74 pages
on the third day and 73 pages on the fourth day. The number of pages she read on
the fifth day was 12 pages more than the average number of pages she had read
during the first four days. How many pages did she read on the fifth day?
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Q. The average of A and B is 50.
The average of B and C is 43.
The average of A and C is U45.
Find the average of A, B and C.
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10. Joseph managed to read 83 pages of a book on day |. He read another 65 pages,
60 pages and 84 pages of the same book on day 2, day 3 and day U4 respectively.
On day 5, he read 8 pages more than the average number of pages he had read
during the five days. How many pages of the book did he read on day 5?
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1. The average mass of Ken, David and Eugene is 42 kg. David is 6 kg heavier than the
average mass of Ken and Eugene. Ken is 6 kg heavier than Eugene. Find David’s
Mass.
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12. Matthew needs to get a perfect score of 100 for his last English test this year
to improve his average score for the whole year from 84 to 86. How many English
tests are there altogether in this year?
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13. A car traveled from Town A to Town B at a speed of 30 km/h. The driver returned
from Town B in the same car at a speed of 60 kmm/h. What was the average driving
speed for the two frips?
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I4. The average of A and B is 8. The average of B and C is 3.6. The average of C and D
is 5.8. Find the average of A and D.
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3
7

their average mass is 32 kg, find the average mass of the boys.

I15. The average mass of a group of children is 36 kg. If = of the children are girls and
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Area

Area of square = side x side = (side)? square unit

Area of rectangle = length x width square unit

Area of triangle = 1 base x height square unit

2
Area of trapezoid* = % x (base | + base 2) x height square unit

*A trapezoid is a quadrilateral that has a pair of parallel sides.

Example I:

The side of each square in the grid is 2 cm.
Find the area of the shaded region.

Solution:

Area of aA = L x 6 x U= 12 cm? o
2 N
Areoofa.B=§|xleLl=8cm2 |

AreaofaC=%xéx2=écm2 B\‘?Q//Ci

Arecof;:;D:—'><'-Ix2='-lcm2

2
[2+8+6+U=30cm?

The area of the shaded region is 30 cm?.
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Example 2:
Find the area of the shaded region if A and B are squares with sides that are
5 cm and 8 cm respectively.

B

y

Solution:
8 |
Areaof aa==x5x5
3{ b 2
5 = 12.5cm?
a 8 |
5 y c Arecofab=§x8x3
= |2 cm?
5 8

Areaofac:%x(5+8)x8

=52cm?

Total area of the two squares =5x5+8x 8
=25+ 64
=89 .cm?

8a-125-12-52=125cm?

The area of the shaded regionis 12.5 cm?.
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Example 3:
Line AE = Line EF = % of Line AB. A
Area of AADE =5 cm?. E
If D is the midpoint of Line BC, :
find the area of AABC.
B D C
Solution:

B /D C

heigr;"r“‘n::

Area of AADE = Area of AEDF = Area of AFDB as they have the same base and
same height.

Area of AABD =3 x 5= 15cm?

Area of AABD = Area of AADC as the base and the height of the two triangles
are the same.

15 x2=30cm?

The area of AABC is 30 cm?.
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Example U:

The sum of the areas of the two A
squares, A and B, is 202 cm?,
Find the perimeter of the figure.

Solution:
First, make a list of the areas of different sides.
2x2=4cm? I3x3=Q9cm?
UxU=16cm? 5x5=25cm?
6x6=36cm? 7 x 7 =49 cm?
8 x 8 = 64 cm? QxQ=cm2
10 x 10 = 100 cm? 1 x 11 =(2) cm?
Next, we look for two numbers that will add up to 202.

8l + 121 =202

The sides of the two squares measure | | cmn and G cm respectively.

[1x3+Ax3+ |1 -9=62cm

The perimeter of the figure is 62 cm.
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Example 5:
The base of a trapezoid is % the length of its other base. The areas of the 2
triangles shown are 20 cm? and 24 cm?,
20
Find the total area of the shaded regions.
24

Solution:

A trapezoid has 2 parallel sides.
Let base AB be 2a, CD be 3a, and the heights of AABE and ACDE be h and h,

respectively.
Area of AABE: 20 = 5' x 2a x h,
2
h, =2 A B
coog=1
Area of ACDE: 24 = 5 % 3ax h, F
h, =16 D C

2

Using the formulq,

2a+3a)x (h,+h)+2=5ax (2D 4+ 162

T
=5Gx%+2
=—362’<5=QO cm?

The total area of the shaded regions is A0 - 20 - 24 = 46 cm?.
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. The side of each square in the grid is | cm. Find the total area of the shaded regions.
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2. ABCD is a parallelogram. AEFG = 6 cm? and DE = EF = gl CD. Find the area of ABCD.

A B
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3. The figure below is formed by two isoceles triangles. The bases of the triangles are
|0 cm and 5 cm. Find the area of the shaded region.

[0Ocm

5cm
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. The difference in the areas of square A and square B is 95 cm?. Find the perimeter
of the figure.
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5. ABCD is a square with sides that are 8 cm. AG = EC = 5 cm. Find the area of the
shaded rectangle EFGH.
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6. The figure below is made up of two squares with sides that are 5 con and 3 cm. Find
the area of the shaded region.
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7. The figure below is formed by two squares with sides that are 6 cm and 4 cm. Find
the area of the shaded region.

B A
1< F
6cm
Ucm
C D E
© Singapore Asia Publishers Pte Ltd 209
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8. Find the area of the rectangle that is embedded in the square.

7cm 3cm

¥
i

7 cm

N
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Q. Find the area of the quadrilateral if AB = BC.
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10. The diagram shows 6 squares, one inscribed in another at the midpoints. Find the
area of the shaded region given that the side of the biggest square is 12 cm.
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1. The diagram shows 3 squares, one inscribed in another af the midpoints. The smallest
is subdivided into 9 equal squares. Given the area of AA =4 cm?, find the ratio of the
total area of the shaded regions to that of the biggest square.
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12. Two squares whose areas are x cm? and y cm? are embedded in square ABCD. The
area of square ABCD is 252 cm?. Find the values of x and .

A B

X cm?

y cm?
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13. Two squares, A and B, overlap each other partially. Find the difference of the two
shaded areas.

6cm
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I4. A plot of land has an area of |12, It is divided info 4 friangular plots, as shown. What
is the area of the biggest plot of land? All units are in hectares.

© Singapore Asia Publishers Pte Ltd 216
Singapore Math Challenge



Name Date = Chapter 12 Practice

15. ABCD is a rectangle where BD is the diagonal. F is a point on AB and CF intersects
BD at E. The areas of ABEF and ABEC are 20 cm? and 30 cm? respectively. Find the
area of the quadrilateral ADEF.

A F B

20

30
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16. ABCD is a rectangle formed by five identical small rectangles. The width of each
small rectangle is 6 cm. Find the perimeter of rectangle ABCD.

A B
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Fractions

Three important techniques related to fractions are explored in this chapter.

The first example in this chapter represents a sophisticated fraction. Problems of this nature
are not particularly difficult; rather, they must be solved systematically and carefully in
order to avoid unnecessary mistakes.

The technique of “Partial Fraction” is also infroduced in this chapter. This technique allows
a fraction to be expressed as a sum or difference of two fractions. Examples 2, 3 and 4
demonstrate the use of this technique to facilitate cancellation of identical fractions with
different signs: the plus (+) sign and the minus (-) sign.

Last but not least, we sometimes represent a chunk of fractions by A and another chunk
of fractions by B to simplify the problem. This helps us to solve extremely tedious problems
involving fractions. This technique is demonstrated in Example 5.
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Example I: Evaluate I .

Solution:

Working upward, we begin with
3+

| 15 +1 6 |6
3+5 75 &

1L _16
37 37
16
| o 137
I 16 37+16 &3 53
| + | + = =
24 II 37 37 37
3+5
220
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. I I I I
Example 2: Evaluate 35 t5x3taxat T e %00

Solution:

We can rewrite each term as shown below.

| _ 1 _100-99_ 1 _ I
a9 x 100 9,900 9000 99 100

l l | |
x2+ 2x3 3xg " aqx 100

N AVAAVAARSVA
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As a general rule, we can express each term in a series of fractions with the form of

I
nn+ 1)

|
n+ 1’

. | B
intfo n

N = =h -

n(n+D N N+l

It follows,

| _ | |
@ Frra a0 e

| | | | |
IxG Ox7 " 7x0 0x137 " q7x 100"

Example 3: Evaluate

Solution:

| l | | l
x0T Ox7 " 7x107T10x137 " T a7x 100

4x-] [ ] ] ] e/

_ 1 __
=3 x5
I e
=700

_33

100
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. S,/ _ 9,1 _13 15_17 .19
Example U: Evaluate | - 5T 15 20130 U v 56~ 75 tug -

Analysis: Each term can be expressed as a sum of two fractions.

o_1.1
6°27%3
7 _ 1.1
72°3%g
Qa_1,_ 1
0=9" 70
Solution:
S, 79 1 183 15 1719
-T2 20730 05 72T @
=1 ( ) () () + o+ (G4 76)
23/ Tz Tg/ g5 a0
R J4 L
=t-3~ | -] [+
R
=1-3+10
1,
=2770
_6
10
_3
5
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Example 5: Evaluate (| + o+ g + 20 ) x (- +

Solution:

© Singapore Asia

Date

I I I
3l 41 5l

Analysis: The trick to this question is simplification.

letAbe+ L+ L andBbe b+ L4 L

I I
31 Ul 5l 31 Ul 51 61

By substitution, we have

(1 +A) xB-(l+B)xA.
Recallax (b+c)=axb+axc.
(1+A)xB-(l +B)x A
=B+ AB - (A + AB)

=B+ ~"-A-—7

=B-A

A
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I
2+—||
3+

4 +

I. Evaluate

T
5
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| +
o_ 1
2. Evaluate I '4.
[ + I
| + =
3
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3. Evaluate
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4. Evaluate 1L -2, 1L 18 15 17

3 12 20 30 42 56 72
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I .5 11,19 89
5. EVOIUOTe§+6+E+E+ -+ 0
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l l | |
x5 7 5xa ax 13 " Tq7x 101"

6. Evaluate
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1,1 1 2,2 2y,¢3 3 8,84y, 9
7.Ev0|uo’re(2+3+...+|0)+(3+|4+...+|0)+( + ..+ )+...+(q+|o)+|0.
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| | | | | | |
8. EVOIUOTe§+|—5+%+§+®+m+ﬁ.
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1,2, 3 Yo, 1,2, 3 Yy, I_ 1.2, 3 4y, .,2,.3_ 4
q'EVOIUOTe<2+3+LI+5)+<2+3+Ll+5)x2 <|+2+3+|—I+5)X<3+|—l+5)'
© Singapore Asia Publishers Pte Ltd 233

Singapore Math Challenge



Chapter 13 Practice Date

2,007 + 2,006 x 2,008
2,007 x 2,008 - |~

10. Evaluate
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[ 2 3 2,006 = 2,007
. bvaluate 5558 + 5008 * 2,008+ * 2,008 * 2.008°
© Singapore Asia Publishers Pte Ltd 235

Singapore Math Challenge



Chapter 13 Practice e. Date

| > 3y 5 6 7 8 q
12. Evaluate 5057+ 5007 " 2.007 ~ 2,007 * 2007 * 2007 ~ 2,007~ 2,007 T 2,007 *
0 _ 2004, 2,005, 2,006
5007 " 2007 t 2007 T 2007
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2,000 , 2,000 , 2,000 2,000

3. Bvaluate 4 + 553 T 3x 4 * ¥ 1,390 x 2,000
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I4. Evaluate —— + | ' !

2 " T+2+3 T+2+3+4 " " T+2+3+..+50
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Square Numbers and Value of Ones Digit

(A) Square Numbers: The product of a whole number and itself is called a square

number.
Examples:
I x I=12=1|
2x2=2?°=Y4
3x3=3°=9
UxU=W=16
5x5=56%=25

If we are to put it in diagrammatic form, a square number represents the
area of a square.

Important note:  The digit in the ones place of a square number can only
be either |, 4, 5, 6, 9or 0.

Numbers that end with 2, 3, 7 and 8 are not squares of any numbers.

© Singapore Asia Publishers Pte Ltd 239
Singapore Math Challenge



Chapter 14U Examples

Date

Example I: List all the square numiers that are larger than 200 but smaller than HOO0.

Analysis:

We are looking for numbers which are multiples of themselves and
whose products are between 200 and 400.

Solution:
U x IU=196

The square number, 196, is not within the range.

20 x 20 = HOO

The square number, 200, is also not within the range.
So, the square numbers of 15, 16, 17, 18 and 19 are within the range.

152 = 225
162 = 256
172 = 289
182 = 324
|9 =361

The square numbers that are larger than 200 but smaller than
40O are 225, 256, 289, 324 and 361.
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Example 2: Which of the following numbers are square numbers?
3,647, 6,889, 3,048, 5,625
Analysis:

All square numbers will end with digits |, 4, 5, 6, 9 or O.
We can therefore rule out 3,647 and 3,0U8.

Solution:
For 6,889, the last digit of the 2-digit square root must e either 3 or 7.
80 x 80 = 6,400 (we can make an estimate)
83 x 83 = 6,889
87 x 87 =7,569
6,889 is a square number.

For 5,625, the last digit must be 5.

70 x 70 = 4,900 (we can make an estimate)
75 x 75 = 5,625

5,625 is also a square number.
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Example 3: The product of a whole number, m, and 7,920 is a square number. Find the
smallest possible value of m.

Solution:

7,920 3,960 [,980 Qa0 a5 qQ qQ— @
No Yo e Yo Yo N0 6

7,020=2x2x2x2x3x3x5x |l

To make two idenfical numbers from 7,920, we add prime

numbers to make it “balanced.”

7,920 xmM=2x2x2x2x3x3x5x5x || x|
Mm=5x11=55

The smallest possible value of m is 55.

(B) Value of the Ones Digit: To find the value of the ones digit, it is important to observe
how the ones digit changes with each multiplication.
We have, 5°=5x5x5x5x5

Likewise, 22 =2 x2x2x2x2x2x2x2

The number written in superscript is the number of times the number multiplies
itself.
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Example U: Find the values of the ones digits of

(@) 5°

Power of 5 5 52

53

Value of ones digit 5 5

The value of the ones digit of 5'%is 5.

(b) 8%

Power of 8 8 82

83

8'4

85

86

Value of ones digit 8 4

The ones digit recurs in the following pattern:

8 4 2 6 8 U 2 6
Rl R2 R3 RO

25+ 4=6RI

The value of the ones digit of 8% is 8.

© Singapore Asia Publishers Pte Ltd

2u3

Chapter 14 Examples

Singapore Math Challenge



Chapter |14 Examples me . Date

<C) qqq

Power of 8 q SN IS L S S &
Value of ones digit Q I 9 | q

The ones digit recurs in the following pattern:

q 1,9 I, 9 I ..
Rl RO

Q-+ 2=UaR |

The value of the ones digit of A*is Q.

(d) L.
Power of U 4! Y2 s Ly us Lo
Value of ones digit 4 6 4 6 4 6

The ones digit recurs in the following pattern:

1,900 + 2 = 9AqR |

The value of the ones digit of 4% is U,
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Example 5: Beginning from the ones digit, how many consecutive zeros are there
in 625 x 647

Solution:
2x5=10
Each pair of (2, 5) gives a zero.

625=5x5x5x%x5
OU=2x2x2x2x2x?2

There are U consecutive zeros in 625 x 64,
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I. Test to see if it is possible for each of the following numbers to be a square number.
Find the smallest possible value of the number if it is indeed a square number.

(a) ab7

(b) mn8

(c) xyb

(d) abb
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2. Which of the following are square numibers?

(a) 2,209

(b) 3,402

(c) 3,136

(d) 5,04l
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3. The digits 0 and | can occur in the ones place of a square number, like 9 x 9 = 8|
and 10 x 10 = 100. The digit 2 cannot occur in the ones place of any square number.
What other numibers can occur in the ones place of a square number?
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W. List all the square numbers that are larger than 300 but smaller than 500.
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5. The product of 2, 100 and a whole number, m, is a square number. Find the smallest
possible value of m.
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6. The product of David’s grandfather’s and David’s father’s ages is 2,268. The product
of his grandfather’s, his father’s and David’s ages is a square number. How old is
each?
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7. The product of [,815 and m is a square number. Find the smallest possible value
of m.
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8. The area of the figure formed by 3 squares, A, Band C, is 142 cm?. Find the lengths
of the sides of each square.
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Q. The number of students in Woodsville Elementary School in the year 2005 was a
square number. The numiber of students in the year 2006 was also a square number
and it was 101 more than the number of students in 2005. What was the number of
students in the year 20067
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10. Find the values of the ones digits of the following.

(a) 26

(b) 3330
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(c) I2um
(d)y 9%
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1. Find the values of the last digits of the following.

(a) 2%

(b) 32,000
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<c> 72,002

(d) q9™
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12. (a) What is the value of the ones digit of 272007

(b) What is the value of the ones digit in 2216091 — |?
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13. Compute the value of the ones digit in

1,999 x 2,001 x 2,003 x 2,005 x 2,007 - 2,000 x 2,002 x 2,004 x 2,006.
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I4. Find the sum of the values of the ones digits of 788 and 8778,
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I15. If we write |,001 confinuously for 1,001 times to form a number, what will be the
remainder when such a number is divided by | 1?

© Singapore Asia Publishers Pte Ltd 262
Singapore Math Challenge



Name Date = . Chapter 14 Practice

16. How many consecutive zeros, beginning from the ones digit, are there in

I x2x3xUx5x..x99x [007?

© Singapore Asia Publishers Pte Ltd 263
Singapore Math Challenge



Chapter 14 Practice Date

17. Find the ones digit in

[+ 294+ 38 4 4174 521 4 6254 7294 83 4+ Q¥ 4 |0,
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18. Given Il=|
2Q0=1x2
3= x2x%x3
N=1x2x3x%..xnN

Find the last 2 digits in

[T+ 21 + 3+ ... +99
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Percentage

This chapter aims to expose students to various types of percentage problems, combined
with different topics. For example, a percentage problem is often combined with the
topic of ratio. Another combination is the presence of percentage in speed problems.

This chapter also intfroduces students to bar charts and pie charts. Students who are able
to write simple equations may also find it very useful.
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Example I: The wholesale cost of a TV is $4,800. At the store, it is marked at 20% above
its wholesale cost, but later sold at 75% of its retail price. What is the amount
of loss?

Solution:

Reftail price = 4,800 x (100% + 20%)
= 14,800 x 120%

_ 120 _
=U4,800 x 1.2, as 00 = [.2
=$5,760

Actual selling price = 5,760 x 75%
_ 75 _
=5,760 x 0.75, as 00 = 0.75
= S4,320

4,800 - 4,320 = S480

The amount of loss is SU80.
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Example 2: The base of a triangle is increased by 10% and its height is increased by 20%.
Find the new area of the triangle as a percentage of the original one.

Solution:

Let b and h be the base and height of the triangle respectively.
New base =b x (100% + 10%)

=bxI.1,as 110% =
=1.Ixb

o

o
o

New height = h x (100% + 20%)
=hx 1.2
=1.2xb

AreciofA=§|xbxh

H /o 2x/

x 100%
7
=1.1 x 1.2 x 100%
= 132%

The area of the new friangle is 132% of the original one.
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Example 3: 60% of the marbles in a container are red and the rest are black. After another
Q black marbles are added, the ratio of red and black marbles becomes
4: 3. How many black marbles are there now?

Solution:
Atfirst, r:b=60%:U0%=3:2
_3

r_s

b 2

2r=3b O
Later, rb+qg=4:3

_r _4
b+ 3

3r=Ux(b+9)

Ir=Uo+36 2
(1) x3

br=9b L 3)
2 x2

r=8b+72 C))
Equate (3) and (1)

Ao =8b + 72

b=72
72 +9=28|

There are 81 black marbles now.
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Example U: An admission ticket to a football game costs $15. The number of spectators
goes up by 100% when the ticket price reduces. If ticket sales go up by 20%,
how much is a ticket now?

Solution:

Suppose there are 100 spectators at first.
Ticket sales are 100 x $15 = $1,500

Ticket sales now become 1,500 x 120

100

= 1,500 x%

= $1,800 after adjustment in ticket price.
So, there must be 200 spectators.
1,800 ~ 200 = $9
Each ticket costs $Q now.
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Example 5: A caris traveling fromn Town A to Town B. If the speed of the car is increased
by 20%, it will reach the destination | hour earlier. What must be the increase
inthe car’s speedin percentage if it is to reach the destination 2 hours earlier?

Solution:
Method I: Guess and Check
Suppose the car’s speed is 80 km/h.
80 x 120% =96 km/h
80 x 6 = 480 km
Q6 x 5 = U480 km
480 km is the hypothetical distance.
6 - U =2 hours earlier
The car must travel at 480 + 4 = 120 km/h.

12080 100% = 50%

Method 2: Writing Equations

We know speed = —disf’g%nece

tme - difonce
$-2 =1 0
9-595=2 @

where p is the percentage increase in speed.
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(Hx2-2)

= 150%

The speed should be increased by 50%.
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I. In the number 3, 141,592,653, compute the total number of appearances of digits |,
3 and 5 in ferms of percentage.
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2. The bar graph shows the numibber of participants in a mathematics competition from
the years 2006 to 2012. In which year is the increase sharpest in percentage terms?

10,000
8,000
6,000 -
4,000 -
2,000 +
‘06 '07 08 '0Q IO VI Y12
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3. The side of a square is 10 cm. What is the increase in area in percentage if the side
is lengthened by 3 cm?
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. The volume of a cup of water increases by 10% when it turns to ice. By how much
does the volume of ice decrease after it melts completely to water again? Give your
answer in percentage.
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5. Acompany’ssales volume increases by 20% in year 2. There is a further increase of 30%
in year 3 compared to year 2. The sales in year 4, however, drop by 25% compared

to year 3. What are the sales in year 4 compared to year |? Express your answer in
percentage.
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6. A and B jointly set up a company in a U5%-55% partnership. The company makes a
profit of $56,000 in the first year. How much of a share in dollars should A and B each
get?
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7. Alice, Benny and Celine share $590. Alice has 20% more than Benny, and Celine has
25% less than Benny. How much more money does Alice have compared to Celine?
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8. Adam’s weekly pocket money is $80. On average, 20% goes to books and
entertainment. He spends 3 times as much on food as he does on transportation. The

money he saves is $6 less than his expenditure on food. What percent of his pocket
money goes to savings?
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Q. There are 2 containers of beads. Container A has 400 black beads and 250 white
beads. Container B has 200 black beads and 670 white beads. How many black
and white beads must be transferred from B to A so that 50% of the beads in A are
white and 25% of the beads in B are black?
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10. A sports shop imported some footballs and basketballs for $5,000. The selling price of
a football is SHO. The selling price of a basketball is 20% more than that of a football.

There are 15 more basketballs than footballs. The total profit from the sales is $1,000.
How many footballs are there?
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I 1. The pie graph shows the population of an island.

Europeans
72°

Indonesians

Indians

Chinese

There are as many Indians as there are Europeans.
There are 100,000 more Indians than Chinese.
How many Indonesians are there on the island?
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12. An elementary school had 2,000 students last year. This year, the number of boys
increases by 20%, while the number of girls decreases by 20%. The total student
population goes down by U4%. How many boys are there in the school this year?
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13. Ethan has $UO. He spends 20% of his money on soft drinks and snacks. He then buys
1,500 grams of apples at $6 per 500 grams. At the end, he needs to ask for a $2
discount on [,000 grams of bananas so that his money is just enough. What is the
discount on the bananas in percentage?
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I4. In the first week, a shop bought some DVDs at $24 per pack of 4 DVDs. In the second
week, it bought double the amount of DVDs at $25 per pack of 5 DVDs. The shop
then repacked all the DVDs and sold them in packs of 3 DVDs. The profit gained was
20%. How much was each pack of 3 DVDs sold for?
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Angles and Triangles

Concept I:
(a) Suppose /is astraight line, while |, and [, are two other straight lines that meet
at a pointon /.

b
a [ /

then Za + Zb + Zc = 180°.

(b) Given that / and [, infersect af O.

Za=/b

(c) If apoint P on aline [travels one complete rotation around a fixed point O, it

fravels 360°.
/
4
O
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Concept 2: Given any triangle, the sum of its 3 interior angles is 180°.

/\

O )

Za+ /b + Zc = 180°

Concept 3: Given atriangle, the exterior angle is the sum of its 2 opposite interior angles.

d

Zd=/b+ ZcC

By Concept I(a), Zza = 180° - zd

By Concept 2, za = 180° - (£b + £ZC)

Equating, 180° - Zd = 180° - (£Lb + £c)
Zd=/b+ ZcC
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Concept U: Given a right-angled triangle with sides a, b and ¢, where ¢ is the longest
side,

b

Pythagorean Triples are sets of 3 numbers that |
saftisfy the Pythagorean Theorem.
Examples: (3, 4, 5), (5, 12, 13), (6, 8, 10), ...

The Pythagorean Theorem states that
a®+Pb?=c?

Where g, b and ¢ are whole numbers.

Concept 5: [t may be interesting to observe that, for a quadrilateral, the sum of its U
inferior angles is 2 x 180° = 360°.

This is so a dofted line can be drawn to separate it into 2 triangles.
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Concept 6: For a parallelogram, for which there are 2 pairs of parallel sides,

Pl

a d

we say that  Za + Zb = 180° or Za+ /d = 180°
Zc + zd = 180° Za+ /d = 180°

For an isosceles trapezoid, there are a pair of parallel sides and 2 identical

sides.
/0 + d = 180°
/b + Zc = 180°
Za=/b
/C =./d
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Example I: 3 lines intersect one another to form a friangle. Find £d.

|4 o
130° d
¥ l
Solution:
Za = 180° - 130°
= 50°
/b =u5°
/d =0+ /b
= 50° + y5°
=Q5°
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Example 2: A rectangular piece of paper is folded, as shown.

Find Za.
Solution:
/b = 180° -90° - 75°
= |5°
/c=/b=15°

Likewise, #d = 20°.

/0= 180°-2x 15°-2 x 20°
= |80° - 30° - U0°
= |10°
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Example 3: ABCD is a square. ZBPC is an equilateral triangle.
AB = BP and CD = CP. Find ZADP.

A D

Solution:
For an equilateral friangle, each interior angle
_180° _ zno
=3 = 60
It follows that
/DCP = ZABP = Q0° - 60°
=30 A D
ZCDP = «CPD 75
75°
= (180° - 30%) + 2 _ i i
=75°
ZADP = 90° - 75° 3o
609
= |5° B C
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Example U: In the diagram, BE = AC, ZCAE = 30° and ZAEB = 70°. Find ZABC.

A
30°

705

Solution:

Since BE = AC, we can cut along A
AE and paste AC along BE.

70° E C’
[ 10°

30°

The figure then becomes an isosceles trapezoid.
In the original figure, ZAEC = | 10°.
Therefore, «BE'C’ = | 10°.

/BC'E" = 180° - 30° - 1 10° = 4O°

2ngE - 360°=110°= 110 _ 7o

ZABC =70° - 30° = HO°
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Example 5: It is given that ZBAC = 108°.
AD bisects «BAC and AB + BD = AC.
Find «C.

Solution:

Let M be the midpoint of AC.
Then AB = AM, since AD bisects ZBAC.
ZABD is identical to ZADM.

BD =DM =CM
/C = 2CDM
= §| ZAMD (exterior angle)
_ 1
=5 /B
/B+ 2C =180° - 108°
=72°
ZC =2U°
© Singapore Asia Publishers Pte Ltd 295
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1. A regularpentagon has 5 equal sides. Show that each interior angle is 108°.
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2. In the diagram below, AB = AC = AD, ZABC = H40° and
ZACD = 80°. Find ZBAD.

D
80°
bQoe
B
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3. Find ZA + ZB + £C + «£D.
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U. ABCD is a square and A BCE is equilateral. Find ZAED.
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5. FindZao+ b+ Zc + Zd + Ze + /f.
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6. The perimeter of a right-angled tfriangle is 30 cm. Its area is 30 cm?. Find its longest
side.
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7. In AABC, #ZB =90°, DE is perpendicular to AC and divides it info 2 equal lengths. Ratio
of «/DCE : «.BCE =5: 2. Find ZACB.

A [
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8. In AABC, AB = AC, AD = AE and ZBAD = 60°. Find ZCDE.

A
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Q. In AABC, ZBAC = U45° and M is the intersection of heights BD and CD. Find ZBMC.

A
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10. ABCD is a quadrilateral. AB = BC = CD, ZACB + ZCAD = 180° and «D = 40°. Find
ZACD.
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1. AABC and ACDE are both right-angled triangles. Their heights are AB and DE
respectively and they intersect at P. Given that ZBPE = 50°, find £C.

D
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12. The sum of 3 exterior angles of a friangle is 360°. The ratio of these anglesis 2 : 3 : 4.
Find the ratio of the 3 inferior angles.
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13. In AABC, 2B =80°, AD = AE and CD = CF. Find ZEDF.

A

80°
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4. In AABC, AB = AC, AE = DE = CD and BC = CE. Find ZA.

A
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Page 13

I. (a)u56 +88 - 56
=400 + 88
= 88

(b) 374 + 56 - 74
=300 + 56
= 356

(c) 3,035 - 998 - 997

3,035 - 1,000 + 2 - 1,000 + 3
1,035 + 5

1,040

(d)A39+3+98+938+3+9
=900+ | +2+98+998+2+ 1 +9
= 1,000 + 100 + 1,000 + 10
=2,110

(e) 636 - 567 - A9 + 367
=536 + 100 -99 - 567 + 367
=536+ | -200
=337

(f) 5,034 - 997 - 998 - 9AQ
= 5,034 - 3,000 + 6
=2034+6
= 2,040

1,000
123 + 456 + dUY + 877
© ~~1,000—"
= 1,000 + 1,000
=2,000

_— 10000 —__

(h) 3,u56 + 4,567 + 6,544 + 5,433
TER0,000 =

0,000 + 10,000

20,000

© Singapore Asia Publishers Pte Ltd

Page IU, 15
2. (a)2,208 - (208 + 139)
=2,208 - 208 - 139

=2,000 - 139
= 1,861
(b) 733 - (33 + 320) = 733 - 33 - 320
=700 - 320
= 380

(c) 1,306 - (HO6 - 258)
= 1,306 - H06 + 258
=900 + 258
= 1,158

(d) QU5 + (372 - 245) - 172
=200~
=Qu5 +372-2U5- 172
~—700—"
=700 + 200
=900

(e) 644 - (2U3 - 156) + U3
= 64U - 243 + 156 + 143
= 64U + 156 - 23 + 143
=800 - 100
=700

M 717 - (617 - 225)
=717 -617 + 225
= 100 + 225
=325

(9) 937 - (137 + 185) + 85
=Qq37- 137 - 185+ 85
=800 - 100
=700

(h) 1,732 - (732 - 257)
1,732 - 732 + 257
1,000 + 257

1,257

(i) 788 - (288 + 5U6) + 346
=788 - 288 - bU6 + 3U6
~s500-" 200"
=500 - 200
=300
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3. (a)37 + 397 + 3,997 + 39,997
=40 + 400 + 4,000 + 40,000 - U4 x 3
=44 u40 - 12
= 4y,428

(b) 298 + 2,998 + 29,998 + 299,998
= 300 + 3,000 + 30,000 + 300,000 - 4 x 2
= 333,300 - 8
= 333,202

(c) 9+ 99+ 999 + 9,999 + 93,999
10 + 100 + 1,000 + 10,000 + 100,000 - 5
111,110-5

111,105

Page 17
L. /—”—_' I h\\
(@2+4+6+..+2,006)-(1 +3+5+...+2,005)
= 1,003 x |
= 1,003

~ I~ I AN BN
(b)88-87+86-85+...+4-3+2-1|

=44 x |

=L|'LI'

2~ 2~ 2 o 25
(c) 100-98+96-94+...+8-6+U-2

Mg |t

|00 -4 =96

Q6 +4=24

24 + | = 25 pairs of twos

25 x 2 =250

© Singapore Asia Publishers Pte Ltd

Page 18
5. (d) ~ 3~ —~ 3~ — 3~
360 - 357 + 354 - 351 + ... + 300 - 297
“‘»_h____é_____,_,_.--"
360 - 300 = 60
60 + 6+ | = || pairs of threes
Ilx3=33

(b)2,006-1-2-3-4-..-U48-49-50
=2,006-(l +2+3+..+4a +50)
=2,006 - (51 x 25)
=2,006- 1,275
=73

~ U~ 72 Mo i

(c) 280 -276 +272-268 + ... + 200 - 196

*‘»-,..____8‘___,_./
280 -200 =80
80 + 8+ | = || pairs of fours
Il xU4=4y
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6. (a)56x8+88xU 7. (a)5000+ 8+ 125
=b56x2xU4+88xU =5,000 + (8 x 125)
=Ux (112 +88) = 5,000 = 1,000
=U x 200 =5
=800 (b) 6,000 + 25 + U

(b) 1,600 + 25 — 6,000 = (25 x 1)
=16x |00+ 25 = 6,000 = 100
=l6xU =60
= ot 10.<1.000__

(c) 56 x 33 + 44 x 33 (c)30000+2+8+5+ 125
= (66 + 44) x 33 =30,000 -~ 10 = 1,000
= 100 x 33 =3
= 3,300 oo

(d)73 x 12427 x 12 (d) 16,000+ 125+ U+ 8
=({73+27)x 12 = 16,000 = |,000 + 4
=100x I2 =16+U

(e) 198 x 56 (€) 32,000 = 125
=(200-2) x 56 =32x 1,000 ~ 125
=11,200-112 =32x8
= 11,088 =256

(0 5 x 64 x 25 x 125 x 97 () 5,300 =25
=5x8x8x25x 125%x97 =53 x [00+25

LN /IOHOOO\ =53 xU
=5x2xUx8x25x%x 125x%x97 =212
= 97,000,000 = |Ux 100 =25
(@) x25x 125 % 16 = 4 x4
100,000 =56
=2xUx8x25x 125x%x 16 (h) 72,000 + 125
= 32 x 100,000 =72 % 1,000 = 125
= 3,200,000 —72x8

(h) 16,000 + 25 =576
=160 x |00 + 25
=160 x U
=640

(i) 125x25x5x64
[25x25x5x2xUx8
[,000 x 100 x 10
[,000,000

G) 101 x 1,001 - 101
=101 x (1,001 - 1)
= 101 x 1,000
= 101,000
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8. (@8aAx 1+ 1IxIl Q. (a)35x 128-28x35
=89+ 11)x I =35x (128 - 28)
=100 x |1 =35x 100
= 1,100 = 3,500

(b)29x 8 + 42 x Y
=29x2xU+42xy
=568 xU4+U2xU
=58 +42) x U
=100 x4
=400

(c)58 x 8 + 84 x Y
=568 x2xU+8UxU
=116 xU+8UxU
=(116+8W) xU
=200 x U
=800

(d)58 x 30 + 84 x 15
=68x2x 15+8Ux |5
=116x15+8Ux |5
=200 x |5
= 3,000

(e)63x6+74x3
=63x2x3+7U4x3

[26 x 3 +7U x 3

(126 +74) x 3

=200 x 3

=600

M 7UHx6+152x%x3
=/Ux2x3+152x3
U8 x 3+ 152 x 3
(148 + 152) x 3
=300 x 3
=900
(g)Ud x4 +78x8
=22x2xU4+78x8
=22x8+78x8
=(22+78)x8
=100x 8
=800

(h) 56 x 16 + 72 x 32
= 28x2x [6+72x32
= (28 + 72) x 32
= 3,200

© Singapore Asia Publishers Pte Ltd
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(b) U6 x 23U - 13U x Ub
= U6 x (23U - |3L)
— 46 x 100
= 14,600

(c) 287 x 12— 187 x 12
= (287 - 187) x 12
= 100 x 12
= 1,200

(d) 897 x 30 - 297 x 30
= (897 - 297) x 30
= 600 x 30
= 18,000

(e) A x 36 - 38 x 18
6Qx2x 18-38x 18
138 x 18- 38 x I8
(138 -38) x 18
100 x 18

1,800

(D 74 x 54 -48 x 27
JUx2x27-U8 x 27
U8 x 27 - U8 x 27
(148 - 48) x 27

= |00 x 27

=2,700

(9) 132 x 36- 196 x 12
=132x3x12-196x |2
=396 x 12- 196 x 12
= (396 - 196) x 12
=200 x 12
= 2,400

(h) 156 x 48 - 124 x 12
= 156 x Ux 12— 12U x |2
= 62U x 12— 12U x 12
= (624 - 124) x 12
=500 x 12
= 6,000
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10. (a) 3,333 x 3,333 + 9,999
=3,333x3x I,111+9999
=999 x I,I11+9999

=111l

(b) 2,222 x 9,999 + 3,333
= 2,222 x 3 x 3,333 = 3,333
= 6,666

(€) 99,999 x 88,888 + |, 111
=9399Ax 8 x [, 111+ 11,111
= 799,002

(d) 6,666 x 8 + U, Uul x |3
LI x6x8+ 1L 11TxUx 13
LITEx U8+ 1,111 x 52
LTI x (U8 + 52)

111,100

© Singapore Asia Publishers Pte Ltd

Chapter 2 Practice

Page 30
1. If all are rabbits, there will be U5 x 4 = 180 legs.
180 - 140 =40
4-2=2

U0 + 2 = 20 chickens
U5 - 20 = 25 rabbits
The farmer has 20 chickens and 25 rabbits.

2. If all are spiders, there will be 28 x 8 = 224 legs.
224 - 200 =24
8§-6=2
24 + 2 = |12 dragonflies
28 - 12 = |6 spiders
There are 16 spiders and |2 dragonflies.

Page 31
3. If all were five-dollar toys, he would have

spent $20 x $5 = $100.

$100 - $55 = SuU5
$5-82=383
SuU5 + $3 = |5 two-dollar toys
20 - 15 = 5 five-dollar toys
He bought 15 two-dollar toys and 5 five-dollar
toys.

U. If all are cars, there will be U0 x U = 160 wheels.
[60- |16 =44
U-2=2
Uy =+ 2 = 22 motorcycles
UOo-22=18cars
There are 18 cars and 22 motorcycles.

315
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5.

6.

If all were adult tickets, he would have paid
20 x $35 = $700.

§700 - $5Q8 = $102

$§35-$518=817

$102 + $17 = 6 food tickets

20 - 6 = |4 adult tickets

He bought 14 adult tickets and 6 food tickets.

If all are ten-dollar bills, he will have
20 x $10 = $200.

$200-$125=875

$10-85=55

$§75 + $5 = |5 five-dollar bills

20 - 15 = 5 ten-dollar bills

He has 15 five-dollar bills and 5 ten-dollar bills.

Page 33

7.

8.

If Kelly answers all questions correctly, she will
get 15 x 2 = 30 points.

30 - 21 =9 points
The difference in points between a correct

answer and a wrong answer is 2 + | = 3 points,

9 + 3 = 3 wrong answers
|5 -3 = 12 correct answers
She answers |2 questions correctly.

If Rena gets all questions correct, she will
score 30 x 5 = 150 points.
150 - 126 = 24
5+3=8
24 + 8 = 3 wrong answers
She gets 3 questions wrong.

© Singapore Asia Publishers Pte Ltd
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Q. Full points for the quiz=20 x4 + 10 x 7
= 150
150 - 124 = 26

IxU+2x7=26
He answers 3 of the first 20 questions and 2 of
the last 10 questions incorrectly.
10. Method |
If all were chairs,
$375-5x $20 = $275

5+6 =11 chairs

$275 + || = $25 for each chair

$25 + $20 = $U5 for each table
Method 2

If all were tables,

8375 + 6 x $20 = SUA5

5+6=11tables

SUA5 + || = $U5 for each table

$uU5 - $20 = $25 for each chair
The prices of a table and a chair were $U5
and $25 respectively.

Page 35

11. Method |
If all were volleyballs,
$3A0-5x $15=35315
5+4=9
8315 + 9 = $35 for a volleyballl
$35 + $15 = $50 for a basketball
Method 2
If all were basketballs,
$390 + U x S15 = $U50
5+4=9
SU50 + 9 = $50 for a basketball
$50 - $15 = $35 for a volleyballl
The prices of a basketball and a volleyball
were $50 and $35 respectively.

12. We “create” a new denomination.
(§10+$2) + 2 =56 bill
Method |
If all are $6 bills, 20 x $6 = $120.
$120-$110=$10
$6-85=38I
I0+$1=10S$5Dbills
(20-10) + 2 =5 $2 bills
and 5 $10 bills
Method 2
If all are $5 bills, 20 x $5 = $100.
$110-8100=$10
$6-85=38I
I0+$1=10S$6Dbills
20 - 10 = 10 $5 bills
He has 5 $2 bills, 10 $5 bills and 5 $10 bills.
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£/
, U, 8, 16, 32, 64,
8/—)<2‘--.\/-X2‘--\/-"‘X2“-\

R D i e

(c) 0, 8, 15, 24, 35, U8, 63,
B B TN 1N 1N 18

/+2-\_‘/+2‘--\f+2"-\/‘+2‘--.\
(o6 1,8 3 10,5 12 7, 14, 9

W e W R Y
(e)2 3,5 8 12, 17, 23,
S AL A AN
+1+2+3+4 +5 +6
AN O S

(M35 6109 15 12 20, ..
My 3Ty g g

@7 11,19 35 67, 131, 259, ...
Mo e G AL S AN A
+U4 +8 +16+32 +64 + 128

(h) 8, 12, 20, 32, 52, 8U, ..
M NS N L
+U4 +8 + 12 +20 +32
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7. 16, 9, 32, 11, 64, ..

Page 37
2. (@)8x2+4=20
18 x2+U=U0
33x2+U4=70
(b)3 x7=2I
21 +3=24
Qx7=063
63 +3 =066
I0x7=70
70+3=73
(c)34-3=3I
31-5=26
42 -3 =239
39-5=35
556-3="52
52-5=47

317
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3. 1,28U4xQ+5=11,111
12345 xQ+6=111,111
1,234,567 x A+ 8= 11,111,111

+4 +9+16 +25 +36 +49 +64
R =R

u. I, 5 14, 30 55 AQl, 4O, 204, -
Page 39
5. (@)I0+18=12+16
25+ 15=A+34 A=6
B+ 18=20+22 B=2Y4
b)I1+15+7=33
8+ 16+I10=A A =34
A+ 14+ 12=B B=35
()3 xUx5+2=A A =230
8x3x1+2=12
2x3x5+2=15
Page U0
6. L IIIxILIIT=123454,32]
FELTEEx T T = 12,345,654,321
LETLTTEx L EEL T = 1,234,567,654,32 1
FLETLTTE x TLTTLTTE = 123,U56,787,654 ,321

7. 8,547 x 78 = 666,666
8,547 x 104 = 888,888
8,547 x |17 =999,999
8,547 x 65 = 555,555
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Page Ul

8.

+2+3 +5 +8 + 13 +2|
ENFTNFTNFT TR NN
()2, 3, 5 8, 13, 21, 34, &5, -

(b) !, 4, 9 16 25 36 49, -
2 2 2

()6 3, 8,5 10, 7, 12, 9 -

Ny 0 N 0

/2 ot 6t Bt 10+ 12,4 14

(@9 11, 15 21, 29, 39, 51, 65, -

(e) 8, 20, u4, 92, 188, 380, 764, -
Moo oM AN N
+ 12420 +08 +96 + 192 + 38U

(M 5 17,53, 161, U85, 475, 4,373, -

5x3+2=17
17x3+2=253

53 x3+2= 161
[61 x3+2=U85
U85 x 3 +2 = |, 457

(9) 2, 25, 14O, 715, 3,590, 17,965, -
2x5+156=25
25x5+ 15= 14O
IHOx5+15=715
715 x5+ 15=3,590

(h) 3, 18,78,318, 1,278,5,118, -
IxU+6=18
18xU4+6=78
78 xU+6=318
318xU+6=1278
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Page U2
Q @B 24, 27)

8x3=2Y4 24 +3=27
10.(12, 48, 52)

12x4=48 48 + 4 =52
Page U3
(A 50 x 50 = 2,500

2,500 x 51 = 127,500
(50, 2,500, 127,500)
127,500 + 2,500 + 50 = 130,050

12. 1 +34+5+7+9=25=5%x5
|+ 345+7+9+11=36=6x6

Page Uu
13.3, 8 15 24, 35 U8, 63, 80, 99
N NN I 1IN 15 17 N 1
qq 120, 143, 168, ...
% 217% 237 Y 257
I, [+2+3+U4+ ... +62=63x3I
= 1,953
[,953 is the last number in the 627 row.
The first number in the 63 row is 1,954,
2,007 - 1,954 + | =53 + |

= 54" number in the 63 row.
2,007 is in the 63 row.

Page U5

I15. Let the second number be a.
3, (@), (a+3), 2a+3), Ba+6), (ba+9)
50+ 9=>5U
50=54-9=U5
a=U5+-5=9
The second number is Q.
16. 1 +2+3+U+..+29=30x IU+ 15
= U35 fractions up to the end when 29 is the
denominator.
U35+ 15=450

15 th
30 will be the Ub0™ term.
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12+ 11 xU=

(£+u]+8

X
[0}

NlE e

+
DJ:
w

5

+
2
I
&3~
I I
\l|g +

+
I
I
N

OoO

WL EFE

(d+WHx8) =
1+4=480+8
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Page 50

B. {((O-6)x6)+6}+6=6
(1-6)x6)+6=6x6
(1-6)x6=36-6
1-6=30+6
(1=5+6

O= 11
The value of this numberis | |,

{(1+6)x3)+8-8=1
((Q+6)x3)+8=1+8
(LU+6)x3=9x8
|+6=72=+3
=2u-6

O=18

6.

The number is 18.
Page 51
7. (D92 =3, =36, |x25, g9
@8y+=H2[120]+>3 uoe+-36] y [+=25 100
His grandfather’s age is 78 years old.
(D=2, | =4 =2, | +3, [|+30%.4

GO+*2 38 et a4 fex2{ 17 ]e=0- 20]=H 50
ABC Megamart had 76 sacks of rice af first,

Page 52

qQ.

Q +2 | I +2 280

(G200 +=2 1,600« 22[1,720]«XZ 860}« 1% 750] <480 259
The army of ants had 3,200 g of food at first.

10- D=2 =2 |22 =157

Gog+>>{200[++20 jgojex2{ ap[++15 75
ABC Telco carried H0O0 cell phones at first,

120, 2100, |=u80,

© Singapore Asia Publishers Pte Ltd
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Page 53

1. @.;6_4.;}_&0 200

(e8> 162 =40 222

The actual difference would be 168 if he had
read the numbers correctly.

12. Working backward,

3-1=2 2x2=4
U-1=3 3x2=6
6-1=5 5x2=10
I0-1=9 Qx2=18
18-1=17 |7 x2=34
There were 34 marbles in the bag aft first.
Page 54
13. Alison 32 16 8 52
Beatrice 32 16 56 28
Chloe 32 6u 32 16

Alison had 52 books, Beatrice had 28 books
and Chloe had 16 books aft first,

Page 55
I Ux2=8 |6x%=20
3_ 6 _
8x§—|2 20x5—2'4
4_ 7 _
|2x§—|6 2'—l><6_28

28 commuters boarded the bus at the bus
station.
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Page 56
|5. 6th 71h 81h qﬂ’v |01h
100
100 50
100 50 25

100 &0 25 2
100 &0 25 2 0

00 +50+25+2=177
There were 177 bubbles alfogether at the 10"
minute.

Page 57

16. Assume there is one bead in each group at
the end.

3rd division: (1) + (1) + (D + (D + |
2nd division: (5) + B) + (B + (&) + |

Ist division: @) + @) + @) + @) + |
21421 +21+21 + 1 =85

The minimum number of beads I have is 85.

© Singapore Asia Publishers Pte Ltd
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Page 6uU

I. (I +100)x 100 +2=5,050
2. (1+99 x50+2=2500
Page 65

3. (1+80)x80+2=1,275

4. 5,050 + (5,050 - 100) = 5,050 + 4,950
= 10,000

Page 66
5. (1 +1,999) x 1,999 +2

2,000 x 1,999 + 2
1,000 x 1,999
1,499,000

6. (298-WH)+3+1=294+3+ 1
=9Q9
Number 298 is the 99" term.

Page 67
7. d=783-775
=15-7
=8
Number of tferms = (783 -7) + 8 + |
=97 + |
=Q8
Sum of the sequence = (7 + 783) x A8 + 2
=38,710
The sum of the sequence is 38,7 10.

8. 1987 1990 1993 1996 1999 2002 2005
|_|_fh
The rest of the books in that series were
published in 1987, 1990, 1993, 1999, 2002 and
2005.
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Page 68
Q. The first number: U
The last number; HO
Difference, d=M0-W) = (10- 1)
=36+9
=Uu

The 8 numbers between U4 and U0 are 8, 12,

16, 20, 24, 28, 32 and 36.

Io- |5
5th é’rh 7’rh 8th
b RN
15

2 +2 =6 pairs of 15

6x 15=90

The sum of the number sequence is Q0.

Page 69
I 1. The first number: 12
The fifth number: 60
d=00-12)+GB-1
=U8 Uy
=12
The 3 numbers are 24, 36 and 48,
12. 1 +2+3+ ..+ 19={+ 19 x 19+2
=20x 19+2
=10x 19
=190
190 matches were played altogether.
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Page 70
13.d=2
Number of terms = 30
30 term = If'term + (30 - 1) x 2
[32 = Isfterm + 58
[s*term = 132 - 58
It term = 7u

The first row has 74 seats.

(132+74) x30+2=6,180 + 2 = 3,000

There are 3,090 seats altogether in the North
Wing of the stadium.

IU. Multiples of || = |, 22, 33, Uu, 55, 66, 77, 88, A9
| +3§:55-EJ7+QQ= [I0x2+55
110 _
T THH0TE oA =275
(I +99) x 60 + 2 = 2,500
2,500 - 275 =2,225
The sum of all odd numbers between | and
|00 that are not divisible by | | is 2,225.
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Chapter 6 Practice

Page 75
1. @) 32 33 34 35 36 (3) 38 39 WO

) u2 U3 uy us us ) us ua 50

51 52 63 54 55 56 57 58 (69 0

Page 76
2. 2+37=39 2x37=74

The product of the two prime numbers is 74,
3. I 12 123
@ @ 132
@ 21 213
@3 23l
B) 312

32 321
The prime numbers in this list are 2, 3, 13, 23
and 31.

Page 77

4. 5x13=65 13+5=18
[13-5=8
The sum of the two prime numbers is |8.
The difference of the two prime numbers is 8.

5. The three prime numbers are likely to be from
the numbers below.
2,3,57 11,13, 17,19, 23
30=2+5+23 or 30=2+11+17
2x5%x23=230 or 2x |l x17=374
The group of prime numbers that gives the
smallest product is 2, 5 and 23.

© Singapore Asia Publishers Pte Ltd

Page 78

6. | Mpoemaore | unpscrs | Nt
65 66
@ 72 @
77 78 @9
8 8
Q0 al
a5 %

Observations: Except for 65, 77, 85, Al and 95,
which are multiples of 5 or 7, the rest of the
numbers right before and after the multiples
of 6 are prime numbers.

Page 79

7. A=5
5+6=11,5+8=13,5+12=17,
5+ I4=19

Page 80

8. 50=3+U47 3 x 47 =14l
50=7+43 7 x 43 =301
50 = 13 + 37 13 x 37 =481
50= 19+ 3l 19 x 31 =589

The biggest possible product of the two prime
numbers is 589,

Page 81

Q 27=3+5+19 3x5x 19 =285
27=3+7+ 17 3x7x17=357
27=3+11+13 3xI1IxI13=429
The biggest possible product of the 3 prime
numbers is 424.

Page 82

10. (a)Al is not a prime number as it is divisible

by 7.

(b) 101 is a prime number.

(c) I'19is not a prime number as it is divisible
by 7.

(d) 123 is not a prime number as it is divisible
by 3.

(e) 127 is a prime number.

(N 133is not a prime number as it is divisible
by 7.
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Page 83 Page 85
11. (a) @ 12. (a) 12 x 12 =144 (> 137)

-~ Prime numbers smallerthan 12=2,3,5, 7, | |
iz ! @ Since 137 is not divisible by all these prime
210 10 N @ numbers, 137 is a prime number.
@ (b) 17 x 17=283( 271)
210=2x3x5x%x7 Prime numbers smaller than 17 =2, 3, 5, 7,
1, 13
b ’
(®) :@ Since 271 is not divisible by all these prime
33 @ numbers, 271 is a prime number.
3304'0\\—@ () 19% 19=361 (>337)
@ Prime numbers smaller than 19=2, 3, 5, 7,
[, 13, 17
330=2x3x5x Il r
HoxeX Since 337 is not divisible by all these prime
©) (K] numbers, 337 is a prime number.
:msL@ ()21 x 21 =441 (> U437)
286 @ Prime numbers smaller than 21 =2, 3, 5, 7,
1,13, 17, 19
286=2X||X|3 |437_|q=23
(d) @ U37 is not a prime number.
77 4@ (e) 23 x 23 = 529 (> 507)
385-4(@ We divide 507 by all the prime numbers
smaller than 23.
385=5x7x 1l 507 +3 =169
e) @ 507 is not a prime number.
00| = @ (M 28 x 28 =784 (> 7uU1)
We divide 741 by all the prime numbers
221 =13 x |7 smaller than 28.
741 +3 =247
® i® 741 is not a prime number.
209<—(9
H18=—"—(2)
Ui8=2x11x 19
@ @
22 |4@
1,105=(5)
[,105=5x 13 x |7
(h) O
P ©
1,309 @

[,L30Q=7x Il x 17

© Singapore Asia Publishers Pte Ltd
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Page 86

13. @
2,0064 @

32 x 32 = 1,024 (> 1,003)
We divide 1,003 by all the prime numbers
smaller than 32.

[,003 + 17 =59
2,006 =2 x |7 x 59
2+ 17+59=78

The sum of all its prime factors is 78.

- @ @ 2 _0
1,992 £ 006 < 332 < 166 <— 83

[LAA2 =2 x2x2x3x83
2+42+2+3+83=92
The sum of all its prime factors is 92.

Iy

Page 87
15. Method I: Making a Table

a b c |Area=axb+bxc

3 5 7 |3x5+5x7=15+35=50

5 7 Il |5x7+7x11=35+77=112

7 Il 13 |7x 11+ 11x13=77+ 143 =220

Method 2: Using Equations
axb+bxc=220
b x(a+c)=220
bx@+c)=11x20

b=1I
a+c=7+13=20
7x 13x |1=1,00l

The volume of the rectangularprismis [,001 cm?,
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Page 88

16. @

1,540 < 770 < 77 ()
AHO~— 770 <

@ 10 -®

@

[,BUO=2x2x5x7x ||

[,540 x m = square number

[BHOxmM=2x2x%x_ x5x_ x7x__ x|l
m=5x7xI|l=385

The smallest possible value of m is 385.
Page 89

17. 101,088~ 8 b<—®
\I2,636 jé) i@

12,636 4,212 T Te—
@ @ Esm
35|4®| |7/© 39—"3)

[01,088=2x2x2x2x2x3x3x3x3x3x 13
Two groups, 2 x 3 x 3 x 13 =234
2x2x2x2x3x3x3=U32

234 + 432 = 666

The sum of the palindrome pair is 666.

e

@
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Page Q0
18. 2 3 4 6

36 18 12 9 6

5 rectangles of different sizes can be formed
from 36 identical rectangles.

19. 780 78 39 (K)
@ O
®
780=2%x2x3x5x%x 13 @
1,716 858 1429 143
oo e N N0

[,716=2x2x3x 11 x 13

2x2x3x5x 183xa=2x2x3x 11 x13xb
The smallest values of aand b are |1 and 5
respectively.

Page al
20.0+ 18=b+ IU=c+35
Using guess and check,
a=19 19+ 18=37, b=23, 23+ |4=37
c=22+35=37
Q+23+2=44
The value of a + b + cis 44,

Page 92

21.37=3+5+29 37=2+5+7+23
37=3+11+23 37=2+3+13+19
37=5+13+19 37=2+5+11+19
37=7+11+19 37=2+5+13+17
37=7+13+17 37=2+7+11+17
37 is a sum of 3 or more prime numbers
in 10 ways.
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Page 101

(@)2+3+6+7=18

2,367 is divisible by 3 and by Q.
(b)) +0+0+0+2=3

10,002 is divisible by 3 but not by Q.
) +8+1+3+5=18

18,135 is divisible by 3 and by Q.
(@I +0+0+3+2=06

10,032 is divisible by 3 but not by Q.

Page 102

2,

3.

S5+1+5+U=15

U+5+1+5=15

5, 154 is divisible by 3.

Its palindromic number, U515, is also divisible
by 3 as the sum of all the digits is the same
and can be divided by 3.

Yes, but the last digit must be 5.

Page 103

u.

No, it is not possible.

Page 10U

5.

(@il -15=26

15,01 is divisible by I3 but not by 7.
(b) 523 - 397 = 126

126 +7 =18

397,523 is divisible by 7 but not by 3.
(c)597 -415=182

182+ 13 =I4H

182 +7 =26

415,597 is divisible by 7 and by 13.
(d)508 -U417 =9l

Ql +183=7

Ql +7=13

417,508 is divisible by 7 and by 13.
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Page 105

6. U+5+6+7+6+5+U=37
It is not divisible by Q.
H+6+6+H)-B+7+95)

=20-17
=3
It is not divisible by | | either.
Page 106
7. (@)B+6+3)-CB3+6+8)
=17-17
=0

386,683 is divisible by | 1.
BYS+6+1DH)-(1+6+D5)

=12-12

=0

156,651 is divisible by 11.
©)B+8+7+2)-2+7+8+23)

=20-20

=0

23,788,732 is divisible by | 1.
@D2+4+3+DH-(+3+4+2)

=10-10

=0

12,344,321 is divisible by 1 1.
To conclude, a palindrome with an even
number of digits is divisible by | | as the
difference of their sums will be 0.

Page 107

8. 3.H66-6U5=2,82]
821 -2=819
819+ 13=63
3,H66,6U5 is divisible by 13.
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Page 108

Q. [23 (3-digit number)
123,123 (6-digit number)
123,123 + 13 =9U71
Qu7l + 11 =861
861 +7=123
[ will get back the original 3-digit number.
Reason: 7 x Il x 13 = 1,001
1,00l x any 3-digit number
= 6-digit number with the 3-digit number
repeated.

Page 109
10.(a) | +2+7+8=18
[,278 is divisible by 3 and by Q.
Mb)H+6+3+2=15
4,632 is divisible by 3 but not by Q.
(€)5+4+6+8+4=27
54,684 is divisible by 3 and by q.
DI+1+9+3+7+5=26
119,375 is not divisible by 3 or by Q.

Page 110
1. (a) 37,625 s divisible by 25 and by 125.
It is not divisible by 4 or by 8.
(b) 93,648 is divisible by 4 and by 8.
It is not divisible by 25 or by 125.
(c) 87.615 is not divisible by U, by 8, by 25 or
by 125.
(d) 1,548,672 is divisible by 4 and by 8.
It is not divisible by 25 or by 125,

Page 111

12.517,699
699-517 =182
182 + 13 = 14U
182 +7=26

517,699s divisible by 7 and by |3.
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Page 112

13.5+0+1+5=11
m=12-11=1
m=15-11=U
m=18-11=7

The possible values of mare |, 4 and 7.

Page 113

IU. Since 15=3 x 5, b can only be 0 or 5.
When b =0,
a+/7+8+8+9+0=a0+32
For a + 32 to be divided by 3,
a=1,47
Therefore, the possible values of the number
are 178,890, 478,890 and 778,890.
When b =5,
a+7+8+8+9+5=a0+37
For a + 37 to be divided by 3,
a=25,8
Therefore, the possible values of the number
can also be 278,895, 578,895 and 878,895.

333,333

333-333=0

Since Qs divisible by 7, 333,333 is divisible by 7.
888,888

888 -888=0

888,888 is divisible by 7.

The possible values of a must either bbe 0 or 7.

15.

© Singapore Asia Publishers Pte Ltd
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Page 11U

16. The last 2 digits of 2,006,/ LIhave to be 00
SO as to be divisible by U4 and by 25.
We have 2,006, 00.
2+0+0+6++0+0=8
=147
The possible values of this number are
2,006, 100, 2,006,400 and 2,006,700.

17. Since it is the largest possible number, the first
digit must be Q.
Q+94+9P-@B@+U4+00)=11
27-(12+ 1) =11
O=u
The largest possible number is 989,494,

Page 115

18. The ones digit of the number must be 0 or 5 in
order to be divisible by 5.
When it is 0, we have 25,1 140,
2+5+U4+0=11 O=1,4,7
Therefore, the possible values are 25, U0,
25,440 and 25,740,
When it is 5, we have 25,[1U5,
2+5+U4+5=16 [1=25,8
Therefore, the possible values are 25,245,
25,545 and 25,845.

(100- 1)+ 3 =99+ 3 =33 multiples of 3

(I00- D+ 11'=99+ || =amultiples of 11

33, 66 and 9a are multiples of both 3 and 1 1.
[00-33-9+3=06I

61 whole numbers between | and 100 are not
divisible by 3 or by 1.

19.
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Page 116
20. 112-35=77

35, 1 12is divisible by 7 and by | | but not by 13.

21. The ones digit can only be O or 5.

When it is 0, we have 5 L1,3H0.
5+43+4+0=12
1=18-12=6

When it is 5, we have 5[1,3u5.
5+3+U4+5=17
d=18-17=1

The possible values of are 6 and |.

The possible values of the number are 56,340

and 51,345,

Page 117
22. The last two digits must be 00 in order to be
divisible by 4 and by 25.
We have 368, _100.
3+6+8+0+0=17
d=18-17=1
The smallest possible number is 368, 100.

23. We have 8 101, LI
We choose the smallest digits, 0, I, 2 and 3, to
fill in.
801,231
8+1+2+3=14
d=18-14=4
The smallest possible value of this number is
801,234.
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Chapter 8 Practice

Page 122
I. From the last clue, we canrule out |, U, 5, 6.
0 7
= 8
L 77
(2 numbers are in the correct position.)
The answers could be 3,870 or 0,873.
Since 0,873 is a 3-digit number, the number
was 3,870.

Page 123

2. If Box A has the wrong label, it contains blue
marbles. This indicates that Box B has the
wrong label too, because only one box has
blue marbles. It also means that Box C has the
wrong label. We will then have a scenario of
three wrong labels, so Box A cannot be the
one having the wrong label.

If Box A has the right label, Box B and Box C
will have the wrong labels.

Box A — white marbles

Box B — white marbles

Box C — blue marbles
Box C contains blue marbles.

Page 12U
3. U8=2xUx6 6=3+5+8
63=1x7x9
The largest number among Jolene’s cards is 8.
Page 125

U. Last numberin the U row
=1 4+2+3+U+...+13+14=105

106, 107, 108, IOQ,@, [, ...
The 5" number in the 15 row is | 10,
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Page 126

5. When Ashley is |0 years old, Stellais 13 years
old and Melanie is 9 years old.
This fits the statement where each girl makes
one incorrect statement.

Page 127
6. Method I: Solve by Drawing
o is dry weather e is wet weather
“There were |4 dry mornings.”
Morning ococococcoooocoo0o0
“There were 8 dry afternoons.”
Morning oococoocooocooco
Afternoon coocooooo
"It rained 10 fimes ...”
*#9COD0O0O0CO0OCO0O0O0
[sNeNeRoRoNeRo ok N O N X J K N J
Method 2: Solve by Reasoning
(1I0+8+1H+2=16
The meteorologist recorded 16 days.

Page 128
7. Andy Kevin | Matthew
Police officer x
Doctor X x v
Teacher

Matthew, the doctor, is older than the police
officer.

Since the doctor is younger than Kevin, Kevin
is not the police officer.

Kevin is the teacher,

Page 129
8. If Leon fold the fruth, then Peter also told the

fruth. So, Teddy lied. Leon and Peter both told

the truth.
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Page 130

. Amanda | Beatrice Jodie
Town A
Town B X
Town C x x v
Jodie is older than the lady from Town B.
Jodie is younger than Beatrice.
Beatrice is not from Town B.
Beatrice comes from Town A.
Page 131

10.23 x U+ 19x2=130
Dave scores U sets of 23 and 2 sefs of 19,

Page 132

I11.If Colin did it, he would be lying. Jason and
David would also be lying. Only Melvin told
the truth.
So, Colin was the culprit.

Page 133

12. Herman’s wife cannot be Alicia, Beatrice or
Elaine.
Charles’s wife cannot be Beatrice or Elaine.
David’s wife cannot be Elaine,
The four couples are Herman and Florence,
Charles and Alicia, David and Beatrice, and
Graham and Elaine,

Page 13U

I3.A — Chinese — I6th
D — Egyptian — 10th
C — Geman — 8th
B — Mexican — Uth
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Page 135

4. Greenville | Bloomsberry | Windschil
Melissa x v
Amy x X v
Tony v

Swimming | Basketball | Volleyball

Melissa x v
Amy x v
Tony v x x

Melissa comes from Bloomsberry and likes
volleyball. Amy comes from Windschill and
likes basketball. Tony comes from Greenville

and likes swimming.

OR

Greenville | Bloomsberry| Windschill

Melissa X x v

Amy v x x

Tony x v x
Swimming | Basketball | Volleyball

Melissa X v X

Amy v X x

Tony x x v

Melissa comes from Windschill and likes
basketball. Amy comes from Greenville and
likes swimming. Tony comes from Bloomsberry

and likes volleyball.
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Page 12

I. Letthe first number be a.
a+(@+ D+@+2)+(@+3)+(@+d =Ub65
5a=U65-10=U55
a=Ub5+5=9]|
The five consecutive numbers are Ql, 92, A3,
a4 and 95.

Page 1U3
2. Let the number of students be p.
Up+U8=6p-8
Uug +8=6p-4p
2p =56
p=56+2=28
She gives the candy to 28 students.
Page 144
3. US$1.00 — Singapore $1.45
Singapore $50 — 1,000 Thai Baht
Singapore $1.00 — 20 Thai Baht
Singapore $1.U5 — 29Thai Baht

29,000 Thai Baht — US $1,000
29,000 Thai Baht could buy 1,000 US dollars on
that day.

Page 1U5
b. Let fand v be football and volleyball
respectively.
Uf+4dv — $S240
3f+5v — $23u
12f+ 12v — 3 x $2U40 = $720
|12+ 20v — U x $234 = 35936
8v — $936-8720= 8216
v — 8216 +8=9527
3f — $234-5x $27 =899
f — $99+3=2333

The cost of a football is $33.
The cost of a volleyballl is $27.

Singapore Math Challenge



Page 146

5.

Let the numbers of long tubes and short tfubes
be m and nrespectively.
5xm+3xn =062
5m+3n =62
5m =62 -3n
_62-3n
5
One possible answer:
When n=4,
62-3 x4
=== 10

Another possible answer:
When n=9,

_62-3x9_
m_—5 =7

m

m

Page 147

6.

Let the number of chickens and rabbits be ¢
and rrespectively.
c+r=145 )
A chicken has 2 legs and a rabbit has U legs.
2c+Ur=410 ()
(Hx2
2c+2r=1U5x2=290
@-®
2c+Ur-2c-2r=410-290
2r=120
r=120+2=60
Substituting r= 60 into (1),
c+60= 145
c=145-60=285
The farmer has 85 chickens and 60 rabbits.

© Singapore Asia Publishers Pte Ltd

Page 1U8

7. Letthe numbers of big boxes and small boxes

be b and srespectively.
[2x b+5xs5=99
12b+ 5s =99
12b =99 - 55
_99-5s
b= 12

One possible answer;
When s=3,

b — qq —lg X 3 - 7
Another possible answer:
When s= 15,

b= QQ—|52>< 15_»5

Page 1UqQ

8. Letfthe month of his birthday be m and the
day of his birthday be d.
3lxm+12xd=213

12d =213-3Im
_213-3Im
d= 12
When m = 3,
_213-31x3_ 120 _
d= 12 T2 =10
Jonathan’s birthday is on March 0™,
Page 150
Q. A+B+C=31
C+D+E=H7
A+B+D+E=64 s
H+@
A+B+2C+D+E=78 v
M-
2C =14
CcC=7
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Page 151
10. Let f, b and d be fries, burger and drink

respectively.

3f+2b+1d — $10.95

If+2b+3d — $11.25

Uf+Ub+U4d — $10.95+S11.25=522.20

f+b+d — $2220+U=3555
The price of a set of items is $5.55.

Page 152
ILE 48+ ®+@ =52 )
LS4 +@=U7 @)
B4 +®=Uq ®)
Compare (1) and (2)
©=:=+5
Compare (2) and (3)
[=32+2

Replace ® and [=lin (2) by ¢3 + 5)
and Gs + 2) respectively.
se+2+es+es+ee+b=U7

=40
=10
®=15
[2]=12

Page 153

12.3A + 7B+ 1C — $31.50
HA + 0B+ IC— SU2
By comparison,
|A+3B— S42-3831.50=3$10.50
2A+6B— $2x $10.50 = $21
Again by comparison,
IA+ 1B+ 1C—831.50-821=S10.50
The price of item A + item B + item Cis $10.50.

© Singapore Asia Publishers Pte Ltd
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Page 15U

13. Let g, b and ¢ be the numbers of years the 3
numbers of different questions were used.
We have

a+b+c=20 )
200+ 25b+30c=515 ..., @)
() x 20
200+ 20b+20Cc=4H00 ..cccocviiiniiiiiinn, ®)
@-®
S5b+ 10c =115
5b=115-10c
[15-10c
b= 5
One possible answer:
When ¢ = 8§,
[15-10x8
b= 5
=7
Another possible answer:
When ¢ = 10,
[15-10x 10
b= 5
=3
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Page 155
IU. Let g, b and ¢ be the number of roosters,
hens and chicks respectively.
a+b+c=100
5a0+3b+<=100

@) x3

15a+9b + ¢ =300
@&-

IlUa+8b =200

IUa =200 - 8b

200-8b

Iy
One possible answer;
When b =4,
200-8 x 4

i

a =

a=

=12
c=100-4-12
=84
Another possible answer:
When b= 11,
200-8 x 11
N T
=8
c=100-11-8
=8l

© Singapore Asia Publishers Pte Ltd
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Chapter 10 Practice

Page 162
I. 7x6+6=U8 7x5+5=U0
7 x4 +4=32 7x3+3=24
7x2+2=16 7x1+1=8
6 numbers have the same quotient and
remainder when divided by 7.
Page 163
2. Sun. Mon. Tue. Wed. Thu. Fri. Saft.
I 2 3
RU RS R6 RO RI' R2 R3
31 +28+31+ =9l
9l +7=13RO0
April 18" was a Wednesday in that year.,
Page 16U
3. Sun. Mon. Tue. Wed. Thu. Fri. Saft,
Today
R3 R4 R R66 RO RI R2
A0+7=12R6
It will be a Wednesday QA0 days later.
Page 165
4. Multiplesof7=7, 14,21,28,35,U2,49,56,63,70,...
(Multiples of 7) + 5= 12, 19, 26, 33, 40, 47, 54,
©), 68, 75, ...
Multiples of =9, 18, 27, 36, U5, B4, 63, 72, ...
(Multiples of Q) + 7 = 16, 25, 34, U3, 52, @ 70, ...
The 2-digit numberis 61.
Page 166
5. 5black: RI, R2, R3, R4, RS
U blue: R6, R7, R8, RQ
3 white: RI0, RI'1, RO
5+4+3=12
150+ 12=12R6
The color of the 150" bead is blue.
Ux 12+ 1=4H9
There are U4 blue beads in the first 150 beads.
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Page 167
6. 3+47+2+14+5+2=20
22 +6=20R 2
20x20+3+7=UI0
The sum of the first 122 numbers is 410.

3 7 2 I 5 2
RI R2 R3 RU R5 RO
[138+6=23R0
The 138™ number is 2.
Page 168

7. 30+31+30=Al
Sun. Mon. Tue. Wed. Thu. Fri. Sat.

I 2
R3 R4 R5 R6 RO RI R2
ql +7=13RO0
August 30™ was a Thursday in that year.
Page 169
8. 120+ 18=6R 12 U4 - 18=38

The smallest possible value of the 2-digit
number is 18.

Page 170
Q. A B C D E F G

Rl R2 R3 R4 R5 R6 RO

1,086 +7=283R 5

Region E received the [,486™ rescue
package.

1,476 + 7 =282R 2

282 + 1 =283

Region B had received 283 rescue packages
by the time the 1,976 package was handed
out.

© Singapore Asia Publishers Pte Ltd

Page 171
100.A-B=7R20
A+ B =340
7B+ 20+ B =340
8B =340 -20=320
B=320-8=U0
A + U0 =3U0
A =340 - 40 =300
The two numbers are 300 and HO0.

Page 172
I1. The least common multiple of 2, 3, 4, 5and 6
is 60.
Page 173
12. (Multiples of W) + 2 =6, 10, 14, 18, 22, 26, 30, 34,
38, U2, U6, 60, 54, 58, 62

(Multiplesof 3) +2=15, 8, ||, U4, 17, 20, 23, 26,
29, 32, 35, 38, Ul, uy, 47,

A=7B+20

60, 53, 56

(Multiples of 7) + | = 8, 15, 22, 29, 36, U3, @
57, 64, ...

The smallest possible value of this number is 0.

Page 17U

13. Divisor + Dividend = |71 - 12-8 = |5]
Let A be the divisor and B be the dividend.

A+B= 15l B=Ax12+8
A+B=15l
A+Ax12+8=15l
I3A + 8 = |51
I3A =151 -8= 143
A=143+13=1I
[71-12-8-11= 140

The dividend is 40 and the divisoris | 1.
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Page 175

Ih.5+3+4=12
[60+ 12=13RU
Rl R2 R3 R4 R5R6 R7 R8RA RIO RINl RI2
\—Y—" nﬁ',_)

red white black
The last bead is red.
[3x5+U=69
There are 69 red beads.

Page 176
I15. Since the string of numbers is a multiple of 6,
we look at 333,333 alone.
333,333 +7=4H7,619
333 ...333 +7=47,619,047,619
%_)

12 digits
There is no remainder and the last digit of the
quotient is Q.

Page 177

16. 111,111 +7=15873
[ 1 +7=15873..015,873
\ﬂ—) ;Y—/

24 digits 23 digifs
There is no remainder and the last digit of the
quotient is 3.
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Chapter |1 Practice

Page 183
I. Method I: Solve by Reasoning
Total mass of 3 people
=3 x 60 = 180 kg
Total mass of U people
=Ux 57 =228 kg
228 - 180 = U8 kg

Method 2: Solve by Drawing
65)\ kg

" !
|
|
|

[ person L
2 person |
3 person |

?

4mh person L ' '
B i

[ C

-
57 kg

60-57=3

3x3=9

57-9=U48

The mass of the last person was U8 kg.

Page 18U

2. 3 x 120 =360
4 x [10=U440
4yo - 360 = 80

80 must be added so that the average wiill

become 110.

Page 185
3. Highest =95
Lowest =75

The average test score, without considering

the highest and the lowest scores, is 80.
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Page 186
. [,5A0 - 1,470 = 120
120+ 40 =3
Each thumbtack weighed 3 g.
1,690 + 3 = 530
There were 530 thumbtacks in the box aft first.
Page 187
5. 5x20=100
5x18=90
I00-90 =10
0+4=14
The original value of the changed numberis 4.
Page 188
6. 32+|40+|-H+m+50=,45

5
[66 + m=U5x 5=225

m =225- 166 =59
The value of mis 59.

Page 189
7. A=2+B @)
B=11+C i, )
From @), C=B-11 ... 3
A+B+C =3x70
2+B+B+B-11=2I0
3B=210+11-2
3B =219
B=219+3=73
A=73+2=75
C=73-11=62
The values of A, Band C are 73, 75 and 62
respectively.
© Singapore Asia Publishers Pte Ltd

Page 190

8. 83+66a7|4+73=7u
74+ 12=286
She read 86 pages on the fifth day.
Page 19l
A+B_ B+C _
qQ. 2C_50 5 =43
A+C _
5 =45
A+B=100
B+C =86
A+C=9
2A +2B+2C =100+ 86 + A0 = 276
A+B+C=276+2=138
AxBrC_138+3=16
The average of A, B and C is Ué6.
Page 192

10. Let the average number of pages Joseph
read during the five days be m.
83 + 65 + 60 + 84 _
0 =73

73><|-l+(m+8)_m

5
22 +m +8=5m
202 +8=5m-m=Um
m=300+U4=75
75+8=283
He read 83 pages of the book on day 5.
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Page 193

1. Let Eugene’s mass be m.
Eugene =m

Ken =m+56
David =m+Tm+6+o=2mT+6+o
=m+3+6
=m+9
M+m+6+m+9=126
3m=126-6-Q= 11|
m=111+3=37
37+Q=U6
David’s mass is 46 kg.
Page 19U

12. |00 - 86 = 14 points
I4 points are needed for Matthew’s average
score to improve from 84 to 86.
86-84=2
h+2=7
7+1=8

There are 8 English tests altogether in this year.

Page 195

13. Common multiple of 30 and 60 = 180 km
Time taken to travel from Town A to
Town B = 180 + 30 = 6 hours
Time taken to return from Town B
= 180 + 60 = 3 hours
Total time for the two frips = 6 + 3 = A hours
Total distance = 2 x 180 = 360 km
360 + A =40 km/h
The average driving speed for the two 1rips
was 4o km/h.

© Singapore Asia Publishers Pte Ltd
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Page 196
A+B_ B+C _
4. 5 =8 5 =3.6
C+D_
5 =538
A+B=16
B+C=72
C+D=11L6
hH-@
A+B-B+C)=16-72
A-C =88 .,
MW+
A-C+C+D =88 +11.6
A+D =204
A;D=2o.u+2=|o.2
The average of Aand D is 10.2.
Page 197

I15. Total mass of children = 7 x 36 = 252 kg
Total mass of girls = 3 x 32 = A6 kg
Total mass of boys = 252 - A6 = 156 kg
156 + 4 =39kg
The average mass of the boys is 39 kg.
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Chapter 12 Practice
Page 203

Number of | squares = q

I. LAl i
» Area of the Q| squares
) =] x| x9=9cm?
ol cl =
AréoofA-o=§|x2x | =1 cm?

Areadof Ab==x2x3=3cm?

—_ N|—

Areaof Ac==xUx | =2cm?

— N

Areaof Ad==x | x3=15cm?

N

AreaofAe= x| x2=1cm?
5x5-9-1-3-2-15-1=75cm?

The total area of the shaded regionsis 7.5 cm?2.

Page 20U

2. Area of ADGC = —LI‘ of parallelogram ABCD
6x3=18cm?
Ux [8=72cm?
The area of ABCD is 72 cm?.

Page 205

3. Areooon:%x5x2.5

=6.25cm?

3x6.25 =18.75cm?

The area of the shaded region is 18.75 cm?,

© Singapore Asia Publishers Pte Ltd

Page 206

4. Look forthe difference of two square numbers.
4, q 16, 25, 36, 44, 64, 81, 100, 121, 144, 169, ...
U4 - 49 =95cm?
The sides of the two squares are 12 cm and
7 cm.
12x3+7%x3+12-7=62cm
The perimeter of the figure is 62 cm.

Page 207

5. AG+EC=5+5=10cm
(I100-8)x8=16cm?
The area of the shaded rectangle EFGH is

|6 cm?,
Page 208
6. 5 Treat the whole figure as a

5 {2 recfangle.

Area of rectangle
=8 x 5=40cm?

'-lO—(§|x5x5)—(§|x8x5)=7.50m2
The area of the shaded region is 7.5 cm?.

Page 209
7. Totalarea =6 x 6 + U x4 =52cm?

AreoofAABC:%xéxé: |8 cm?

AreoofACEF:%x 10 x U = 20 cm?

52-18-20= I4cm?
The area of the shaded region is 14 cm?,
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Page 210

8. Areaofsquare = [0x |0= 100 cm?
Area of two small friangles = 2 x 5' x3x3

=Qcm?

Area of two big friangles = 2 x L7 x7

2
=Uqcm?
[00-9-43=42cm?
The area of the rectangle that is embedded
in the square is 42 cm?,

Page 211
qQ. A
AW, Cut along AB and flip
5 AABC 270°,
B C
g
B A Area of quadrilateral
c \ =12x 12
= |44 cm?
Page 212
10. Area of the biggest square = 12 x 12 = |44 cm?
44 + 2 =72 cm?
72 +2=36cm?
36+2=18cm?
18 +2=08cm?
9Q+2=45cm?
The area of the shaded region is 4.5 cm?,
Page 213
1. Area of the 2" square
=UxU
=16 cm?
Area of the 3@ square
=16+2
=8cm?
Total area of the shaded regions
8 _20
=25x 39
Area of the biggest square
= Ll' X 8
=32 cm?
Total area of the shaded regions : Area of the
biggest square
20 .
=20:288
=5:72

© Singapore Asia Publishers Pte Ltd
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Page 21U

12. 5' of square ABCD =252 + 2 = 126 cm?

x is half of 126 cm? (or AABD).

X=126+2=63cm?
4

yis 3 of ABCD if we can section it info 9 equall

parts.
y=gx 126 = 56 cm?

The values of x and y are 63 cm? and
56 cm? respectively.

Page 215

13. Scenario 1: A and B do not overlap at all.
The difference of areas
=6x6-5x5=11cm?
Scenario 2: Entire B is inside A.
The difference of areas
=6x6-5x5=11cm?
Scenario 3. Half of B overlaps A.
The difference of areas
=(6x6—§|x5x5)—(5x5——|x5x5)

2
=llcm?
The difference of the two shaded areas is
[l cm?,
Page 216
. 112-11-17=84
[
B x 7 =33
17 _
B 7 =9!
The area of the biggest plot of land is 51
hectares.
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Page 217
15. Foo . B Area of ACDF = Area of ABCD
because of same base, same
height.
ACDE is the common area to
D © ACDF and ABCD.

Area of ADEF = 30 cm?

- 30
Area of ACDE = 30 x 0

=45 cm?
Area of% of rectangle = U5 + 30
=75cm?
75-20=55cm?
Area of the quadrilateral ADEF is 55 cm?,
Page 218

16.AB=3x6=18cm
Length of each smallrectangle = 18 + 2=9cm
6+6+6+9+6+9+9+6+9A=66cm
The perimeter of rectangle ABCD is 66 cm.
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Chapter 13 Practice

Page 225
I I = I =—|=i
. T 20+1 2121
H+s T3 5
L .1 _1_21
5 ~63+5 68 68
S+o1 Yo 21

| | | _ 68

21 " 136+21 167 157
2+58 68 68

Page 226
|
| +=
| 7 4 7+y
, JTE-T__ u_'*7_ 77
& l+1 143 43
L 4 TR
3+ | 3
3
i
=/ 1 4_u
7 -7 77°19
0
Page 227
| | 1 _7
L ITTaIT15715
7 7 7
| __ 1 __1_15
3./ 45-7 38 38
15 15 15
| | _38
15 152+ 15 167
‘t3 " a8

3u1

Singapore Math Challenge



Page 228

Page 231
. I+§I = )+ 5')—(—E|)+6I 7. Analysis: Group fractions of the same
| L denom/ncn‘or
+<—+_)'_+_)+(_+_) §|+(§| )+(—+ +3)+ +(—+ ] )
=+ -+ +— —_I _I _| _I
/ / / / / —2+I+I2+2+22+...+|-l2
=|+a U pairs of 5
=1L I .
= Iq 22 is not paired.
_ |
Page 229 =tx5+25
- 1
5. (|-5')+(|-3')+(|-|—'2)+<|-2—'0)+...+<|-% =20+25
Y S N N O B =22%
2 6 12 20 Q0
—q-(| Ly Lo T 1 1 11 Page 232
=-U-5+5-3+3 4 4 53 70 | | | |
=q—(l+—') 8. |x3+3x5+5x7"“’|3x|5 """""""""" M
- L .
=9 I+IO Recalln (n d) d (n n+d)
—gL (1) becomes

10

Page230 %xu-/' / /+/ /+__,+_'/__
6. = (- / // / /s* */ o7 =5 x(I-7)

|
o1 .l
100 ? !

o x
w

S
|~
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Page 233

|,2, 3 4
Q. LeTAbe§+§+H+5.

I R\I
A2+§A—(I +A)><(A—§)

=A2+%A—(A——+A2——A)

| |
2 2
_ | 5 1_ 1
= A+ EK K+ 5 A7 4 QK
|
-2
Page 23U
10, 2007 + (2,007 - 1) x 2,008
" 2,007 x2,008 = |
2,007 + 2,007 x 2,008 - 2,008
= 2,007 x 2,008 - |
2,007 x 2,008 - 2,008 + 2,007
= 2.007 x 2,008 - |
2,007 x 2,008 - |
=5007 x 2,008 < |
=
Page 235
| 2 3 2,006 . 2,007
1. 5008 * 2008 2008 ** 2008 T 2.008

_ 1 +2+3+..+ 2,006 + 2,007
B 2,008

Using the formula:
(Ist no. + last no.) x how many numbers

2
_(——" 1,007
- e

= 1,003.5
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Page 236

12. Except for the first and the last fractions, the
rest are grouped in fours:

2 3 _ 4 . 5 _g
2,007 2,007 ~ 2,007 * 2,007
6 7 8 Q__g

2.007 2,007 2,007 " 2,007 _

2,002 2003 _ 2,004 2,006 _ 4
2,007 2,007 2,007 2,007

o 2,006
_2,007+0+0+"'+0+2,007
=

Page 237
2,000 . 2,000 . 2,000 2,000

1. 2 " 5% 3 T 3xu " * 7999 x 2,000
_ | | | |
=2000x (5 5+ 553 3% * Toea % 2,000’
_ SN ISR O IO I N R
=2000x(I-5+3-3+3 4% *Tqq9” 2,000’
~ ]
= 2,000 x (1 - 55
~ 1,009
= 2,000 x 355
= 1,999
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Page 238
IU. As in question ||, use the formula for each
denominator.

I I I
[+2 T+2+3 1+2+3+04 "

[
+I+2+3+...+50

_ | | |
T+ x2 T U+yx3 T (T+hHxb

2 2 2
R
Tt 50y x 50
2
2 2 2 2
= 0x373x0  Ux57 "t 50x5]
_ 1t 11, 1_1 A1
=2x(G-3*3° 4Ty 5" *50 5
_ 1 _ 1
_2x(2 B
. _51-2
=2 x 102
_a
5]
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Chapter 14 Practice

Page 2U6
I. (a)No square number ends with 7.
(b) No square number ends with 8.
(c) 15 x 15=225is not correct since digits in
the tens and hundreds places should be

different.
25 x 25 =625
(d) 4 x I4=196
Page 2U7
2. (a)The last digit of the number must be 3 or 7.
43 x 43 = 1,849
47 x 47 =2,209

2,209 is a square number,
(b) 3,402 is not a square number as it ends
with 2,
(c) The last digit must be 6.
3,136 =56 x 56
3,136 is a square number,
(d) The last digit must be | or Q.
69 x 69 =4,76|
71 x71 =504l
5,041 is a square number,

Page 2U8

3. Ixl=|
2x2=4
3x3=9
UxU=16
5x5=25
6x6=36
7x7=49
8 x 8 =64
9xAa=28I
I0x 10=100
The other numbers that can occur in the ones
place of a square number are 4, 5, 6 and Q.

3uu
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Page 219
U 17x17=289
18 x 18 =324
[Ax 19= 236l
20 x 20 = 400
21 x 21 =44
22 x 22 =484
23 x 23 =529
The square numbers that are larger than 300
but smaller than 500 are 324, 361, HOO, U4 |
and 48y,

Page 250
5.

@ @ @ & 6
210043002 150 75 L 15 £(B)

2,100=2x2x3x5x5x7

2,100 xm=2x2x3x@)x5x5x7x(7)
m=3x7=2I

The smallest possible value of mis 21,

Page 251
. 2,26 [, 134 67 I8q 6 21
6 8\ 3 5 5 % 3 @

@@@@@

2268=2x2x3x3x3x3x7

2,268 x David'sage =2x2x3x3x3x3x 7 x(7)
David'sage =7

David’'s father'sage =2 x2x 3 x 3 =36
David’s grandfather'sage =3 x 3 x 7 = 63
David’s grandfather is 63 years old, David'’s
father is 36 years old and David is 7 years old.

Page 252
7.

@

363\@I2I Z@

[,815=3x5x || x |l
1,815xm=3x@x5xB xI1Ix1l=15
The smallest possible value of miis 15,

1,815

© Singapore Asia Publishers Pte Ltd

Page 253
8. Make a list of squore numbers.

L, 4 9 16 25, (39, uq, 6u, Bl) ..

Usmg guess-and-check method,

42 =25 + 36 + 81

25=5x%x5 36=06x6 8l=ax9

The sides of each square are 6 cm, Qcm and
5 cm respectively.

Page 25U
Q. Make a list of square numbers.

A8 48 47 49 41l +13 +I5
[, 4, 9 16, 25 36, uUq, 64, ..
0l -3=98
a8 +2=4q
Ua+ 1 =50
50 x 50 = 2,500
The number of students in the year 2005 was
2,500.
50+ | =5l
51 x51 =260
The number of students in the year 2006 was
2,601.
Page 255, 256
10. ()| powerots| ¢ | & | 6 | ¢
Ones digit | 6 6 6 6
The value of the ones digit of 26%2is 6.
(b) Powerof 3| 3'| 32| 3% | 34| 35| 3°| 37| 3
Onesdigit | 3 |a| 7| 1 |3|a] 7|1
Rl R2 R3 RO
3083 +U4=75R3
The value of the ones digit of 33%%is 7.
© Powerof4 | W | W | W | Y| o |
Onesdigit | U | 6 | 4| 6| U] 6
Rl RO
15+2=7R I
The value of the ones digit of 124'5is U,
(d) Powerofq| A x SN g+
Ones digit 9 I q I
Rl RO
ql +2=U5R |

The value of the ones digit of 197 is Q,

3u5
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Page 257, 258
1. (@) poweror2| 20| 22| 22| 2¢] 25| 20| 2] 22

Lostdigit | 2| 4| 8| 6| 2| 4| 8| 6

RI R2 R3 RO
30+U4=7R2
The value of the last digit of 2% is LU,

(b) Powerof 3 | 3'| 32| 3%| 3%| 3°| 3¢| 37| 3¢

Lostdigit | 3| Q| 7| 13|97/

RI R2 R3 RO
2,000 +4=500R0
The value of the last digit of 329 s |,

©) powerof7 | 71| 72| 72| 74| 75| 76| 77| 72| .
Lastaigit |7]al3] 1]7]ala]1]..
Rl R2 R3 RO

2,002 +4=500R 2
The value of the last digit of 7292 s Q.

@ poweroral a | o o | o

Lastdigit | a | I | a | |
RI RO
Q4+ 2=HAR |
The value of the last digit of Q9™ is 9,
Page 259

12. (a) 2720°
Powerof 7 | 7' | 72| 78| 74| 75| 7°| 77 | 78

Onesdigit | 7| 9| 3| | 7] 9] 3] I

2,000 +4=500R0O
The value of the ones digit of 2720% s |,

(b) 22Ié,OQI - |

2,4 8 6 2 U4 8 6
RI R2 R3 RO

216,091 +4=54,022R 3
The value of the ones digit of 22149 s 8,
8-1=7

The value of the ones digif in 221609 - | js 7.
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RI' R2 R3 RO

Page 260

13.9x | x3x5x7
ones digit =5
5-0=5
The value of the ones digit is 5.

Page 261

IW. For 78¥

Powerof8| 8' | 8| 8 | 8 | 8 | 8 | 8 | 88

Ox2xUx6
ones digit =0

Onesdigit | 8 | 4| 2 6| 8| 4| 2] 6

RI R2 R3 RO
87 +U4=2IR3
The value of the ones digit of 78% is 2.
For 8778

Powerof 7 | 7' | 72| 73| 74 | 75| 7| 77 | 78

Onesdigit | 7 | 9| 3 | 71 9] 3 |

RI R2 R3 RO
78 +4=19R2
The value of the ones digit of 8778 is Q.
2+9=11
The sum of the values of the ones digits of 78%
and 877%is |1,

Page 262
15. 1,001 + |1 =4l
[,OOI 1,001 ... 1,00l 1,001 + Il
L. e

I,OO?Crimes
=9,/00 9,100 ... 0,09l
The remainder will be 0 when such a number
is divided by 11,

Page 263

16.2x5=10
Each pair of (2, 5) gives a zero.
There are more 2s than 5sin
| x2x3x..x99x [00.
It is enough to find the number of 5&s.
The 15 set of 5;
5,10, 15, 20, ..., 100 (20 in all)
The 2nd set of 5:
25, 80, 75, 100 (4in all)
20+ 4 =24
There are 24 consecutive zeros.
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17. There is no change in the ones digits of
15, 6%, 6% and 10",
The ones digifs of 29, 3'3, 47, 7%, 8% and 9%

are the same as those of 2/, 3!, 4!, 7!, 8 and 9Q',

[+2+3+4+..+9=45
The ones digit is 5.

Page 265

18.For 10'= 1 x2x3x...x |0, the last 2 digits are 00.

The same goes for | I, 121, ..., QQl,

This is because there will always be 2 or more
pairs of (2, 5).

The sum of the last 2 digits in

[1+21+ .9
is1+2+6+24+20+20+40+20+80=213
The last 2 digits in the expression are 3.
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Chapter 15 Practice

Page 273
I. Number of 3s: 2
Number of |s; 2
Number of 5s; 2
Total number of digits: 10

# x 100% = 60%

The three digits have a 60% appearance.

Page 27U
2. Compare year 2007 with 2006.
3,500 - 2,500 o _ 1,000 0
5B x 100% = 2500 x 100%
=H0%
Compare year 2009 with 2008.
6,000 - 4,500 o _ 1,500 o
=33.3%
Compare year 2012 with 201 1.

10,000 - 8,000 |09 — 2000 {009,

8,000 ~ 8,000
=25%
The sharpest increase is in the year 2007.

Page 275
3. Original area:; 10 x 10 = 100 cm?
New area: 13 x 13 = 169 cm?

169 - 100 o — 4Q9
TS 100% = 69%

The increase is 69%.
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U. Method I: Use Drawing

_"lll}'_

The volume of ice decreases by L when it

melts completely to water, :

ILl x 100% = qlil%

Method 2: Use Reasoning
Volume of water — [00%
Volume of ice — | 10%

It decreases by

j-lo0_ I
10 Il

I—llx |00%=q|l|%

The volume of ice decreases by ql_ll% after it

melts completely to water again.
Page 277
5. Let the sales volume be 100% in year |.
100% x (1 +-29 = 120% in year 2

100
120% x (| +%) = 156% in year 3
9 _25y _ 3
156% x (| IOO) = 156 x o
= |17%inyeary
[17% - 100% = 17%
The sales in year U increase by 17% compared
to year |,
Page 278
45  _
6. 56,000 x 00 25,200

56,000 - 25,200= 30,800

A and B should get $25,200 and $30,800
respectively.
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when it melts completely to water,

Page 279

7. Let what Benny has be 100%.
Alice has 120% and Celine has 75%.
100% + 120% + 75% = 295%
295% — $590
5% — S10
120% - 75% = U5%
U5% — $9Q0
Alice has $90 more compared to Celine.

Page 280
8. 80 x 20% = $16 goes to books and
entertfainment,
80 - 16 = S6U is left
By guess and check,
$30 — food
$10 — fransportation
$24 — savings
24 9
80 X 100 = 30%
30% of his money goes to savings.

Page 281

Q. U400 -250= 150
670 - 150 = 520
Transfer 150 white beads from B fo A.
A now has H00 black beads and H0O0 white
beads.
A B
400 black 200 black
U00 white 520 white
200 -40 = 160
520 - 40 =480
[60:U80 + 160=1:U
U0 black beads and 190 white beads must be
tfransferred from B to A,
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10. The selling price of a basketball is
U0 x (I +20%) = Su8
Let there be f number of footballs.
Uo x f + 48 x (f+ 15) = 5,000 + 1,000
UOf + U8f + 720 = 6,000

88f = 5,280
f =60
There are 60 footballs.
Page 283
. J2_36_2
’ 360 180 10
% x 100% = 20%
There are 20% Indians and 20% Europeans.
162 _ 81 _ 9
360 180 20
q o/ __ O,
55 X [00% = U45%

There are 45% Indonesians.
[00-U45-20-20=15%
There are 15% Chinese.
20% - 15% = 5%
5% — 100,000
u5% — 900,000
There are 900,000 Indonesians.

Page 28U

12. Let the number of boys be b.
.2 x b+ (2,000 - b) x 0.8 =0.96 x 2,000
[2xb+1,600-0.8xb=1920
O4dxb=1920- 1,600
=320

b =800

800 x 1.2 =960

There are Q60 boys in the school this year.
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Page 285

13. UOx0.8 =832
6 x3 =318 on apples
32 - 18 = $IU dollars left
U+ 2 =516 needed
I%x 100% = 12.5%
The discount on the bananas is 12.5%.

Page 286

IU. Let the number of DVDs bought in Ist week
be d.
The number of DVDs bought in 2nd week is 2d.

2Uxd  25x2d 0
(Sd 4 220« 120%

=(6d + 10d) x 1.2
= 19.2d
Let k be the price of each pack of 3 DVDs.

k x STd =kxd
Equating,

kx/ =192/
k=192

Each pack of 3 DVDs was sold for $19.20.

3uq
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Chapter 16 Practice

Page 296
l. ' There are 3 triangles.
Total interior angles
=3x 180
= 540°
540° + 5 = 108°
Page 297
2.
B C
/BAD = 100° + 20°
= 120°
Page 298
3.

Divide the figure into 2 friangles.
A+ /B+2C + 24D

=2 x 180°

= 360°
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Page 299
. For ABCE, A B
/B=/C=/E=60°
ZABE =Q0° + 60° = 150°
/BEA = ~CED
= (180° - 150°) + 2= 15° P C
ZAED = 60° - 15° - |5°
= 30°

Page 300

Z1 =180° - (£a + «£b)
£2 = 180° - (£Lc + «£d)
£3=/3

= 180° - (£e + «£f)
Ll + 22+ 23 = 180°
180° - (La + £b) + 180° - (Lc + «£d)
+ 180° - (Le + «£f)
= 180°
SUO° - (La+ Zb + ZCc + zd + Ze + £f)
= 180°
Clearly,
Za+ /b + ZCc+ 2d + LZe + £f = 360°

Page 301

6. Recall the Pythagorean Triples given in
Concept 4.
@ W, 5), 6, 12, 13), 6, 8, 10), ...
30=5+ 12+ 13

12

AreooffheA:%x 12x5

=30cm?
The longest side is 13 cm.

350
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Page 302 Page 30U

7. A Q. A
D
E D
c Z/ADB = /BEC =Q0°
Z/ABD = U5° B C
£C = 2DCE + 2BCE ZBMC = /BEM + £EBM since ~BMC is the
/A = /DCE )
exterior angle
180° - Q0° = Q0° _ane 0
=Q0° + U5
A+ /C=90° _ 135°
5+5+2=12
Q0° + 12=7.5° Page 305
7x75=525° 10. )
ZACB = 52.5° Cu® ’!a
Page 303 /
8. /
B A" D
Cut along AC and paste AACD as shown.
A'B=A'D
ZA'BC"  =4D=H0O°
/C'A'B=70°
ZC'A'D" = 110°
ZA’'C'D" = 180° - | 10° - HO°
B D C =30°
Suppose #DAE = 20° Page 306
Z/BAC = 60° + 20° = 80° 1.
ZABC = Z/ACB

= (180° - 80°) + 2 = 50°
ZADE = ZAED = 80°
ZCDE + /DCE = 80°

4DCE=50° = ZBPE = 50° = ZAPD (opposite angles)
£CDE = 80° - 50° = 30 /BPD = /APE = 180° - 50° = 130°
The result is still 30° if we assume ZDAE to be Sum of interior angles of APEC is 2 x 180° = 360°.
30 or Ho*. £C = 360° - 90° - A0° - 30°= 50°
© Singapore Asia Publishers Pte Ltd 351
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12. 2+3+4=9
360° + 9 = 4o°
2 x H0° =80
3 x HOo° = 120°
4 x 4O° = 160°
The 3 interior angles are
180° - 80° = 100°
180° - 120° = 60°
180° - 160° = 20°
100°:60°:20° =5:3: |

Page 308
13.

ZA+ /B + 2C = 180°
ZA =180°- (L1 + £1)
/B =80°
ZC =180°- (L2 + £2)
From (1),
ZA+ /B + 2C = 180°
180°-2x £1 +80°+ 180° -2 x /2
= 180° (Concept 2)
UUQ° -2 x (L1 + £2) = 180°
260°=2x (LI + £2)

21+ 22 = 130°
ZEDF + /| + /2 = 180° (Concept 1)
ZEDF = 50°
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Page 309
4. A

B C

Z/CED = «DCE (isosceles A)
/A = ZADE (isosceles A)
«ADE = ZCED + «DCE
(sum of 2 opposite interior angles)
| I
/DCE = EADE = EAA
/BEC = #DCE + ZA
(sum of 2 opposite interior angles)

-1
-24A+4A

-3
=3 /A
Similarly,

=3
LB_2LA

A+ /B + £C = 180°
4A+%4A+%4A = 180°
U/A = 180°

ZA = 15°

(isosceles A)
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