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PART B: LONG ANSWER QUESTIONS

B1 Ariel purchased a certain amount of apricots. 90% of the apricot weight was water.
She dried the apricots until just 60% of the apricot weight was water. 15 kg of water
was lost in the process. What was the original weight of the apricots (in kg)?

Solution 1: Let x be the original weight of the apricots (in kg). Then in the original
apricots, 9x

10 kg of the apricots is water. Since 15 kg of the water is lost during the
drying process, 9x

10 − 15 kg of the water remains and the apricots weigh x − 15 kg.
Since 60% of the dried apricot weight is water, we have

9x
10 − 15

x− 15
=

60

100
=

3

5
.

Cross multiplying yields 5(9x10 − 15) = 3(x − 15), or equivalently, 9x
2 − 75 = 3x − 45.

Therefore, 9x
2 − 3x = 30, which simplifies to 3x

2 = 30. Hence, 3x = 60. Solving for x
yields x = 20.

Therefore, the original weight of the apricots is 20 kg.

Solution 2: In the dried apricots, the water is 60
100 = 3

5 of the apricots. Therefore,
the ratio of the water to the non-water part of the dried apricots is 3 : 2. The ratio
of the water to the non-water part of the original apricots is 9 : 1 = 18 : 2. The
non-water weight remains the same throughout the drying process. Hence, we can let
2x be the weight of the non-water part of the dried apricots. Then 18x is the weight
of the water before drying and 3x is the weight of the water after drying. Since 15 kg
of the water is lost, 18x − 3x = 15, i.e. 15x = 15, which yields x = 1. The original
weight of the apricots is 18x+ 2x = 20x = 20.

Therefore, the original weight of the apricots is 20 kg.
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B2 A group of ten friends all went to a movie together. Another group of nine friends also
went to the same movie together. Fourteen of these 19 people each bought a regular
bag of popcorn as well. It turned out that the total cost of the movie plus popcorn
for one of the two groups was the same as for the other group. A movie ticket costs
$6. Find all possible costs of a regular bag of popcorn.

Solution 1: Since more people are in the first group than in the second group and the
costs of the two groups are equal, there must be more people in the second group that
ordered popcorn than in the first group. Since a total of 14 people ordered popcorn,
but only 9 people are in the second group, there are two possibilities as to how many
people from each group ordered popcorn.

Case 1: Five people from the first group ordered popcorn and all nine people from
the second group ordered popcorn.

Case 2: Six people from the first group ordered popcorn and eight of the nine people
from the second group ordered popcorn.

In the first case, the four extra popcorns for the second group must be equal in cost
to the one extra movie ticket for the first group. Therefore, four popcorns must cost
$6, so one regular popcorn must cost $1.50.

In the second case, the two extra popcorns for the second group must be equal in cost
to the one extra movie ticket for the first group. Therefore two popcorns must cost
$6, so one regular popcorn must cost $3.

Therefore, the possible costs of a regular bag of popcorn are $1.50 and $3.

Solution 2: We proceed up to the two cases of Solution 1. Let x be the cost of one
regular popcorn.

In the first case, the first group paid 10 × 6 + 5x dollars and the second group paid
9 × 6 + 9x dollars. Therefore, 10 × 6 + 5x = 9 × 6 + 9x. Hence, 60 + 5x = 54 + 9x.
Therefore, 6 = 4x, which yields x = 6

4 = 3
2 . Therefore, a regular popcorn costs $1.50.

In the second case, the first group paid 10× 6 + 6x dollars and the second group paid
9 × 6 + 8x dollars. Therefore, 10 × 6 + 6x = 9 × 6 + 8x. Hence, 60 + 6x = 54 + 8x.
Therefore, 6 = 2x, which yields x = 3. Therefore, a regular popcorn costs $3.

Therefore, the possible costs of a regular bag of popcorn are $1.50 and $3.
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B3 In the diagram, AB = 6 cm, AC = 6 cm and ∠BAC is a right angle. Two arcs are
drawn; a circular arc with centre A and passing through B and C, and a semi-circle
with diameter BC, as shown.

CB

A

S

66

U

T

(a) (1 mark) What is the area of ∆ABC?

The area of the triangle is 1
2 ×AB ×AC = 1

2 × 6× 6 = 18 cm2.

(b) (2 marks) What is the length of BC?

By Pythagorean Theorem, the length of BC is
√
AB2 +AC2 =

√
62 + 62 =√

72 = 6
√

2. Therefore, the length of BC is
√

72 cm, or equivalently, 6
√

2 cm.

(c) (6 marks) Find the area between the two arcs, i.e. find the area of the shaded
figure in the diagram.

Solution: Let S, T, U be regions labeled in the above diagram, i.e. S the area
of the triangle, T the area between side BC and the arc with centre A passing
through BC and U the area between the two arcs.

We first find the area of the semi-circle with diameter BC. This is the area of T
and U . The radius of the circle is half of BC, which is 3

√
2. Hence, the area of

the semi-circle is 1
2(π(3

√
2)2) = 1

2 × 18π = 9π cm2. Therefore, the area of T and
U is 9π cm2.

We now find the area of the quarter-circle with centre A passing through B and
C, i.e. the area of S and T . The area of S and T is 1

4 × π × 62 = 9π cm2.
Therefore, the area of S and T is 9π cm2. Since the area of T and U is also 9π
cm2, S and U have the same area. The area of S is 18 cm2 by (a), the area of U
is also 18 cm2.

Hence, the area of the shaded figure is 18 cm2.
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B4 Given a non-square rectangle, a square-cut is a cutting-up of the rectangle into two
pieces, a square and a rectangle (which may or may not be a square). For example,
performing a square-cut on a 2 × 7 rectangle yields a 2 × 2 square and a 2 × 5
rectangle, as shown.

2 2

5

7

2

2

2

You are initially given a 40 × 2011 rectangle. At each stage, you make a square-cut on
the non-square piece. You repeat this until all pieces are squares. How many square
pieces are there at the end?

Solution: We first cut as many squares with side 40 as we can. Upon division of
2011 by 40, the quotient is 50 and the remainder is 11. Therefore, we will have 50
squares with side 40 and what remains is a 11× 40 rectangle.

With the resulting 11× 40 rectangle, we use the similar idea as in the previous para-
graph. The quotient of 40÷ 11 is 3 and the remainder is 7. Therefore, we will have 3
squares with side 11 and what remains is a 7× 11 rectangle.

The quotient of 11÷ 7 is 1 and the remainder is 4. Therefore, we will have one square
with side 7 and what remains is a 7× 4 rectangle.

The quotient of 7÷ 4 is 1 and the remainder is 3. Therefore, we will have one square
with side 4 and what remains is a 4× 3 rectangle.

The quotient of 4÷ 3 is 1 and the remainder is 1. Therefore, we will have one square
with side 3 and what remains is a 3× 1 rectangle.

The quotient of 3÷1 is 3 and the remainder is 0. Therefore, we will have three squares
with side 1. Now, every piece is a square.

Counting all of the squares we have cut, the number of squares is 50+3+1+1+1+3 =
59 squares. Therefore, there are 59 square pieces at the end.
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B5 Five teams A,B,C,D,E participate in a hockey tournament where each team plays
against each other team exactly once. Each game either ends in a win for one team
and a loss for the other, or ends in a tie for both teams. The following table originally
showed all of the results of the tournament, but some of the entries in the table have
been erased.

Team Wins Losses Ties

A 3

B 1 1

C 1

D 0

E 4

The result of each game played can be uniquely determined. For each game in the
table below, if the game ended in a win for one team, write down the winner of the
game. If the game ended in a tie, write the word “Tie”.

Solution:

Team A vs Team B Team A

Team A vs Team C Team A

Team A vs Team D Team A

Team A vs Team E Tie

Team B vs Team C Team C

Team B vs Team D Team B

Team B vs Team E Tie

Team C vs Team D Tie

Team C vs Team E Tie

Team D vs Team E Tie

Each team played four games. Therefore, team B
lost 2 games. Furthermore, team E did not win
or lose any game and team E tied with every team.

Since team A won 3 games, and tied one game
(with team E) and won every other game,
Team A won against Teams B, C and D.

We now figure out the result amongst the games
between teams B,C,D. Note that the total number
of wins in the tournament is 5. Therefore, five
games ended in a win/loss, which implies that the
other five games ended in a tie. Therefore, the sum
of the number of ties for the five teams is 5×
2 = 10. Since all four games involving team E
ended in a tie, there is another tied game in a
game played amongst A,B,C,D. Since each of teams
A,B has only one tie (with team E), then
teams C and D tied in their game. Hence,

the number of ties teams C and D each have is 2.
Therefore, team C lost 1 game and team D lost 2
games. We know team C lost to team A and has
one win unaccounted for. Therefore, team

C won against team B. Finally, team B has one win unaccounted for. Therefore,
team B won against team D. This completes the table.
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B6 A triangle ABC has sides AB = 5, AC = 7, BC = 8. Point D is on side AC such that
AB = CD. We extend the side BA past A to a point E such that AC = BE. Let
the line ED intersect side BC at a point F .

A

B C

D

E

FG

(a) (2 marks) Find the lengths of AD and AE.

Since DC = 5, AD = AC − DC = 7 − 5 = 2. Since BE = AC = 7,
AE = BE −AB = 7− 5 = 2.

Therefore, AD has length 2 and AE has length 2.

(b) (7 marks) Find the lengths of BF and FC.

We draw a line passing through A parallel to the line EF , as shown. Let this
line intersect the side BC at a point G. Then by similar triangles and parallel
lines, we have

BG

GF
=
BA

AE
=

5

2
, and

GF

FC
=
AD

DC
=

2

5
.

Hence, BG : GF : FC = 5 : 2 : 5. Therefore,

BF

FC
=

7

5
.

Since BC = 8, BF = 7
12×BC = 7

12×8 = 14
3 . Hence, FC = 8−BF = 8− 14

3 = 10
3 .

Therefore, the length of BF is 14
3 and the length of FC is 10

3 .




