AMESA
Maths Conference 2023

, Problem Solving Strategies in
Grades 7to 9

Draw a Picture

1. A man goes for a walk in his neighbourhood where all roads run north, south, east or west.
He starts at home and goes four blocks north, five blocks east, one block south, two blocks west,
two blocks south, four blocks east, and another block south. By now he is tired and he wants to

walk home. How many blocks does he walk to get home?

2. A girl sits at a desk in a classroom against a wall. The desks are arranged in a rectangular form in

rows and columns with no gaps. There are three desks in front of her and one behind her.

There are five desks to the right of her. How many desks are in the classroom?
3. A man is standing on the middle rung of a long ladder. He goes up three rungs, down five rungs,

then up six rungs. He then goes down ten rungs where he is on the first rung above the ground.
How many rungs does the ladder have?

Draw a Table

4.  Pravin can work any day of the week. However, for every three days he works, he gets the next day off.

If he gets a day off on a Monday, after how many days will he next get a day off on a Monday?

5. A boy decides to pick up pieces of litter. On the first day he picks up 10 pieces, the second day 20 pieces,
the third day 30 pieces, and so on. Determine the fewest number of days it will take him to pick up
at least 500 pieces of litter in total?

6. A car sets off on a journey at 08h00 and travels at 60 km/h. A second car leaves on

the same route an hour later. If the second car travels at 75 km/h, at what time will

it catch up to the first car?
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Systematic Counting

7. Atarestaurant there is a choice of three starters (mushrooms (M), soup (S) or pate (P)),
four main courses (chicken (C), beef (B), fish (F) or vegetarian (V)) and
two deserts (ice cream (I) or trifle (T)). How many different combinations
could be chosen?

8. What is the total number of rectangles in the diagram?

9.  You are offered ice cream at a party. You are allowed two scoops of ice cream on a cone.
The flavours available are vanilla (V), chocolate (C), strawberry (S), peanut butter (P),

blueberry (B) and lemon (L). How many different combinations can you make if you:
9.1 have to choose two different flavours?

9.2 are allowed to have two of the same flavour?

Strange Symbols

10. Let |b]| be defined as a®? — ¢. Determine the value of

EISIE

11. If n* means 2n+1, determine the value of (3*) .

12. If c®d =cd+ %, determine the value of 6&®2.
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Solve a Simpler Problem

13.  What is the sum of the first 50 odd numbers?

14. The following shapes are made from Jelly Tots and toothpicks. How many Jelly Tots in Shape 25
would have exactly 4 toothpicks in them?

. 4
[

Shape 1

Shape 2

A
R\
Vv

Shape 4

15.  What is the last digit of the number 22923?
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Mixed Problems

16.

17.

18.

19.

20.

21.1

21.2

21.3

Two overlapping squares of different sizes are drawn. What is the maximum number of points of

intersection of the squares?

If ros = 2r +3s determine the value of 20(305).

Two people go running. Andile runs every Monday, Wednesday and Friday. Sophie always takes
two days off between runs. If they both run on a Monday, on what day of the week will they both

next run again?

The diagram shows a grid of sixteen identical equilateral triangles. How many different rhombuses

can be formed from two adjacent small triangles?

The decimal form of 3 + 7 is the recurring decimal 0,428571428571...

Determine the 2023™ decimal place.

There are six people at a party. They each shake hands with each other. How many handshakes are

there in total? [Hint: list the possibilities to get the answer]

There are 50 people at a party. Again, they each shake hands with everybody. How many

handshakes are there in total? [Hint: see if you can find a pattern]

Now try this one! If there are 78 handshakes from everybody shaking hands with everybody else at
a party, how many people were at the party?
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AMESA
Maths Conference 2023

, Problem Solving Strategies in
Grades 7to 9

Draw a Picture

1. A man goes for a walk in his neighbourhood where all roads run north, south, east or west.
He starts at home and goes four blocks north, five blocks east, one block south, two blocks west,
two blocks south, four blocks east, and another block south. By now he is tired and he wants to
walk home. How many blocks does he walk to get home?
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O Oddn

He walks 7 blocks to get home.

2. A girl sits at a desk in a classroom against a wall. The desks are arranged in a rectangular form in
rows and columns with no gaps. There are three desks in front of her and one behind her.
There are five desks to the right of her. How many desks are in the classroom?

6 Desks
< >

3 desks ahead of girl
5 Desks

1 desk behind girl ¢ H

[ >

5 desks to right of girl

There are 30 desks in the classroom. THE
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3. A man is standing on the middle rung of a long ladder. He goes up three rungs, down five rungs,
then up six rungs. He then goes down ten rungs where he is on the first rung above the ground.
How many rungs does the ladder have?

Upé6 Down 10
Up 3 Down 5 4

— 1

middle —————————— | middle

N

ground

6 (ground to middle) + 1 (middle) + 6 (other side of middle) = 13 rungs

Draw a Table

4.  Pravin can work any day of the week. However, for every three days he works, he gets the next day off.
If he gets a day off on a Monday, after how many days will he next get a day off on a Monday?

M T W T F S S
X v v v X v v
v X v v v X v
v v X v v v X
v v v X v v v
X

. he will next get a day off in 28 days’ time.

5. Aboy decides to pick up pieces of litter. On the first day he picks up 10 pieces, the second day 20 pieces,
the third day 30 pieces, and so on. Determine the fewest number of days it will take him to pick up
at least 500 pieces of litter in total?

Days 1 |2]3] 4 5 6 7 8 9 |10
No. of pieces of litter 1020 |30| 40 | 50 | 60 | 70 | 80 | 90 | 100
Total no. of pieces of litter | 10 | 30 | 60 | 100 | 150 | 210 | 280 | 360 | 450 | 500

It will take 10 days to pick up at least 500 pieces of litter.

6. A car sets off on a journey at 08h00 and travels at 60 km/h. A second car leaves on
the same route an hour later. If the second car travels at 75 km/h, at what time will
it catch up to the first car?

Hours 09h00 | 10h00 | 11h00 | 12h00 | 13h00
Distance first car travels 60 120 180 240 300
Distance second car travels 75 150 225 300
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Systematic Counting

7. Atarestaurant there is a choice of three starters (mushrooms (M), soup (S) or pate (P)),
four main courses (chicken (C), beef (B), fish (F) or vegetarian (V)) and
two deserts (ice cream (I) or trifle (T)). How many different combinations
could be chosen?

Starting with the mushroom dish:

MCI MCT MBI MBT MFI MFT MVI MVT

Then the soup:
SCI SCT SBI SBT SFI SFT SVI SVT

Then the pate:
PCI PCT PBI PBT PFI PFT PVI PVT

.. 24 different combinations

Note: there is no need to list everything once you start seeing a pattern forming!

8. What is the total number of rectangles in the diagram?

4 + 3 + 2 + 1

". there are 10 rectangles.
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9.  You are offered ice cream at a party. You are allowed two scoops of ice cream on a cone.
The flavours available are vanilla (V), chocolate (C), strawberry (S), peanut butter (P),
blueberry (B) and lemon (L). How many different combinations can you make if you:

9.1 have to choose two different flavours?

9.2  are allowed to have two of the same flavour?

9.1  Work systematically, going through all the flavour options. Also remember that if you
choose vanilla and chocolate, it is the same as if you choose chocolate and vanilla!

vC VS VP VB VL
CS CP CB CL

SP SB SL

PB PL

BL

.. 15 different combinations

9.2  Ifyou are allowed two of the same flavour, then it is all the above, as well as
VV  CC SS PP BB LL

- 21 different combinations

Note: you need to be careful with this one because of not being able to have the flavours both ways.

Strange Symbols

[

10. Let |b]| be defined as a’? — ¢. Determine the value of

(2] =5"-6=19

11. If n* means 2n+1, determine the value of (3*)’.

(3) = (23)+1)’

=(7)
=2(7)+1
=15

12. If ¢c®d = cd+ %, determine the value of 6&2.

6®2

6><2+§
2

12+3

=15
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Solve a Simpler Problem

13.  What is the sum of the first 50 odd numbers?

Start with a simpler problem. Start with one odd number, then two odd numbers, then three, etc.
and look for a pattern.

One odd number: 1=1°
Two odd numbers: 1+3=4=2°
Three odd numbers: 1+3+5=9=3"
Four odd numbers: 1+3+5+7=16=4"
. 50 odd numbers: 14+3+5+...=50" =2 500

14. The following shapes are made from Jelly Tots and toothpicks. How many Jelly Tots in Shape 25
would have exactly 4 toothpicks in them?

Shape 1

Shape 2 M

Shape number 1 2 3 4

Number with 4 toothpicks 0 1 3 5

In shape n there will be 2n — 3 jelly tots with 4 toothpicks.

Shape 25 = 2(25) —3 =47 jelly tots.
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15.  What is the last digit of the number 220232

2! ends in 2
2% ends in 4

2% ends in 8

4 . M
2" ends in 6 16&;

27 et
2° ends in 2 g~ M)

2% ends in 4

%:505 rem 3

. 2% ends in 8 ... 3 parts into the next group

Mixed Problems

16. Two overlapping squares of different sizes are drawn. What is the maximum number of points of
intersection of the squares?

/

The maximum number of overlapping points is 8.

17. If ros = 2r +3s determine the value of ZD(3D5).

20(35)=20(2(3)+3(5))
=2021
=2(2)+3(21)
=67
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18.  Two people go running. Andile runs every Monday, Wednesday and Friday. Sophie always takes

two days off between runs. If they both run on a Monday, on what day of the week will they both
next run again?

Andile Monday Wednesday Friday Monday | Wednesday
Sophie Monday Thursday Sunday | Wednesday

They will next both run on a Wednesday.

19. The diagram shows a grid of sixteen identical equilateral triangles. How many different rhombuses

can be formed from two adjacent small triangles?

/N
VAN
N/ N5

10 Y 1213 141516

The following combinations will form rhombuses:

1 and 3 2 and 3 2 and 6 3and 4 4 and 8 S5and 6
S5and 11 6 and 7 7 and 8 7 and 13 8and 9 9and 15
10 and 11 11 and 12 12 and 13 13 and 14 14 and 15 15and 16

*. 18 different rhombuses can be formed.

20. The decimal form of 3 + 7 is the recurring decimal 0,428571428571...

Determine the 2023™ decimal place.

The pattern repeats every six digits.

2023 =337 rem |1

. the 2023 decimal place is 4.
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21.1

21.2

21.3

There are six people at a party. They each shake hands with each other. How many handshakes are
there in total? [Hint: list the possibilities to get the answer]

AB, AC, AD, AE, AF 5 handshakes
BC, BD, BE, BF 4 handshakes
CD, CE, CF 3 handshakes
DE, DF 2 handshakes
EF 1 handshake

5.5+4+3+2+1=15 handshakes

There are 50 people at a party. Again, they each shake hands with everybody. How many

handshakes are there in total? [Hint: see if you can find a pattern]

50 people will mean 49 +48+47+46+...+3+2+1 handshakes.

Either you can add this with a calculator, or you can look for a neat way of adding it!
Notice: 49+1=50; 48+2=50; 4743 =50; etc. Be careful in the middle.
There are 1225 handshakes in total.

Another way to think of this:
Each person shakes 49 hands. There are 50 people that shake 49 hands. But A shaking hands
with B is the same as B shaking hands with A, which means you must divide your answer by 2.

049 =1 225 handshakes

So 50 people: 8

Now try this one! If there are 78 handshakes from everybody shaking hands with everybody else at
a party, how many people were at the party?

With this one you need to work backwards!

You can simply add 14243 +4+... until you get to 78, and then be careful as to what your
answer is.

Or, you can remember that when you used the formula in 21.2, you multiplied the number of
people by one fewer, because you don’t shake hands with yourself, and then you divided by 2.
So take 78 and multiply by 2 to get 156. What two consecutive numbers multiply to give 156?
Itis 13 x 12.

". if there are 13 people, there will be 78 handshakes.
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