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Answer both parts A and B.

A INVESTIGATION (QUESTIONS 1 to 3)
JUMPING FROGS (20 marks)
You are advised to spend no more than 45 minutes on this part.

This investigation looks at the number of different ways that a frog can jump between stones in a line.

The stones are always 1 unit apart.
The frog always jumps

e from left to right
. from the first stone to the last stone.

The diagram shows a frog sitting on a stone in a pond. :‘0

First stone

Last ston

This frog has a jump length of 1 unit. This is enough to move ne stone to the next stone.
There is only 1 way to jump between two stones.

There is only 1 way to jump between three stones. o

Last stone

When there are more than thre
stone to the last stone‘?

P
i g

1 Adifferent frog has a m&imum jump length of 2 units.
There is still only 1 way to jump between two stones.

D> o

There are now 2 ways to jump between three stones.

line, there is always only | way for this frog to jump from the first

D @ o
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(a) Complete the diagrams below to show the 3 ways that this frog can jump between four stones.

D @D D

o @ &

(b) Complete the diagrams below to show the 5 ways that this frog can jump between five stones.
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(¢) The table shows the number of ways to jump between stones when the maximum jump length is

2 units.
Number of stones Number of ways
2 1
3 2
4 3
5 5
6 8
7 13
8 Al
9 -

The numbers in the last column of the table form a sequence. ‘\

O
S

(ii) Write down the rule to find further t imgfhis sequence.

(i) Complete the table.
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2 Another frog has a maximum jump length of 3 units.
There is only 1 way for this frog to jump between two stones.
There are 2 ways to jump between three stones.

(a) There are 4 ways to jump between four stones.
These are the same 3 ways as in question 1(a) and 1 new way.

Draw the new way on the diagram below.

(b) There are the same 5 ways as in question 1(b) to jump between five l@ some new ways.
0\2 }

Draw diagrams to show the new ways below.
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(c) The table shows the number of ways to jump between stones when the maximum jump length is

3 units.
Number of stones Number of ways
2 1
3 2
4 4
5 T
6 13
7 24
g Ly
? 2\

The numbers in the last column of the table form a sequence. ‘\

(i) Use your answer to part (b) to help you complete th

2t = 7T e = S
Y1tk +13 =22

A4 2 = 1% \
“51-1'('\9 ‘:-lg_(, 0

(ii) Write down the rule to find further

in this sequence.
vowy  Taeeo (3) Yerm>

................................................................................................
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3 The table shows the number of ways to jump between 2 to 9 stones when the maximum jump length is 1 to

8 units.
Maximum jump length
Number of stones
lunit | 2 units | 3 units | 4 units | Sunits | 6 units | 7 units | 8 units
2 1 1 1 1 1 1 1 1
3 1 2 2 2 2 2 2 2
4 1 3 4 4 4 4 4 4
5 1 5 " ¢ 8 8 8 8 8
6 1 8 13 15 16 16 16 16
7 1 13 24 29 31 32 2 32
8 1 2\ L{..L{- 56 61 63 é 64
9 1 311(_ 81 \Qg 120 127 128

. 4
(a) Complete the table. O‘

(b) The numbers in the column for maximum j length of 4 units form a sequence.

Write down the rule for finding further t i this sequence.

......................... Al OYT Yveveuy  Goae Cu)

.....................................................................................................................................................

© UCLES 2019 0607/63/M/1/19



9

(¢) The terms of the sequence for a maximum jump length of 8 units are
1, 2, 4, 8, 16, 32, 64, 128

(i) Find an expression, in terms of x, for the number of ways of jumping between x stones,
where 2 <x<9.

(ii) Show that this expression does not give the number of ways for x = 10.

\Q —%

<2_ = abE
|28+ 64 + 22 414+ 8+ L{'-{-L‘H 255
n the

(d) Complete the two rules for finding the number of ways of jumpi &ones whe
maximum jump length is » units. {\
" O
For 2<x< st &
the number of ways = . 00

Rule 2

(e

....................................................

2o 7 % Yeaw Qubrock 1
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B MODELLING (QUESTIONS 4 to 6)
PLAY TENTS (20 marks)
You are advised to spend no more than 45 minutes on this part.
This task is about maximising the volume of a tent for a given area of material.
A company makes play tents for children.

They make them in the shape of cuboids or square-based pyramids.
The top and sides of the tents are made from material. No material is used for the base.

L/

Cuboid tent Pyramid tent aq

4  The cuboid tent has a square base of side x metres and height A

(a) Write down the volume, V, of th%Qn terms of / and x.
Vo= Lx
Ry 4

() Show that tHeotal

x\,\D\/____ rx:)‘\,\ .................................. S

2 of material for the cuboid tent is

lCI-X'IC> = P
Ll-QI_\(\r\.) = 41\
A= Ax" +uxeh

—_—

—
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(¢) The company uses 8m” of material to make each cuboid tent.

Use this information and part (a) and part (b) to show that a model for the volume is

8—x%)x

V= 2

SAh=% = “xMuxl [y 2,

;<7c?:*'L¥0L\« =& ¥ = = (l?;-—:‘ ') Jies f)CSL__f?)
AJL\ = 8=2 -x:"‘

¥\ = QS". 7(7‘ \J i§
4. q <
8 —x?)
VA J 2‘&§:’>
)V = S~ | A@

(d) (i) On the axes below, sketch the graph of the model V= (

A (e
= = 2C
T AT
by
3x =
«= '63 »
. = S%4. g
(i) Find.tﬁ@na \ e of a cuboid tent made from 8m” of material.

v = \'63 -G&q‘)

= Q O &\7 .........................

(e) Customers want to buy tents with a height of at least 1 metre.

(i) Using your answer to part (a), sketch, on the axes above, the graph of V against x when 4 = 1.

N= >x* 7
(ii) Find the volume of a cuboid tent made from 8 m~ of material with a height of 1 metre.
"\ R Al
— \ =\

‘ \_(,x__ ....................................................

— __x}

S et ) e
Cx —¢g-x ES

X & i
X 4 ex —% =0 3 L6y
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5  The pyramid tent also has a square base of side x metres and a height of » metres.

The distance between the top of the pyramid and the midpoint of each edge of the base is y metres.

The triangle below shows one of the faces of the pyramid.

(a) Find a model, in terms of x and y,
Give your answer in its simp,

AG%%&QQ

f(':_ 2 XY .

tal area, S, of the four triangular faces of the pyramid.

....................................................
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(b) Find an expression for y” in terms of 4 and x.
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(d) The company uses 8m” of material to make each tent.

Volume of a pyramid = % X base area x height

(i) Show that a model for the volume of the pyramid tent is

” @(Q
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(ili) Write down the maximum volume of a pyramid tent that uses 8m> of materidl.
k. 1 2 V - Qo 2 A

) . 3 | m:,,
AR Y= Rl T #L 1
A, Eigee)
(iv) Customers want to buy tents with a height of at least 1 metre. 2.

X
Sketch, on the axes on page 14, the graph of V against x when 4 = 1. V s 3

bﬂp.mxw'a-s\) = A'0%
Whanx = R NV = A2

(v) Find the maximum volume of a pyramid tent made from 8m? of material with a height of at least
| metre.

L/

Question 6 is printed on the next page. e q

Q”Q’b
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6  The company decides that the cuboid tent and the pyramid tent should have the same volume.

Which type of tent will customers want to buy?
Give a reason for your answer.

NQwme  SWW  Novz @

R P T PR PR P R P PP PP ersseeaseane
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