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Séction A : Concepts and Skills : ' 100 marks

Answer all four questions from this section.

Question 1 (25 marks)

(a) The same number can be represented in ditferent ways. Write two more representations of

each of the numbers in the table below. by choosing only from the following list.

Note: some of the representations may be approximations.
1 1
36 9%, < >~
/ / “6
165, /()5*)" 2" (oy)"(
36°%, 990/ 0027 M

5

v B
AN
—
\

(¢)
) T
Q

0.023 2.5

([3)" | aco

o
(g.25)"'° e S

(b)  Giving the number line below an appropriate scale, mark the following numbers on it:
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Question 2 (25 marks)

(@) A sum of €5000 is invested in an eight-year government bond with an annual equivalent rate
~ - = . } N - - . -
(AER) of 6%. Find the value of the investment when it matures in eight years’ time.
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(b) A different investment bond gives 20% interest after 8 years.
Calculate the AER for this bond.
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F=P(1+%) 5,000,
_ * 20 %
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F- 6,00 ofter X yrs
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X Camplex Mumbers

Question 3 (25 marks)
(a) Write each of the following complex munbels in the tonul a+bi !“ ‘here i* = —
e 3k 25)2-53)
1 m
3(2- \m)+2¢(2 :m) .
& 154+ u5 -1052: 6 -1d -1o(-1)
e \@ T \ &
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(S+ui-139) é\3~r3/v5\7(:;§33%3w3_

) S - 2 o
5o .~ 6:)v+6‘84/ 2/5 L .:V\u,%%:\j_u-\tw
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L2393 3¢ — (R4 - 41 )=13F43 '\2'-}11'4-1/
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= 254+30v+ 498 _ 254107497 _ - 24 + 301 _ 24 +10%
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T - - o
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(b) Which of 5, and =, abovei is farther from 0 on an Argand diagram? —P
Justify your answer. 'F\ A e
& modulus '\,

Zi=16-111 | Za= 13419
1z =062+ 2 | 1 Z2l= J03)% 092
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(@)  Solve the equation x* —6x — 23 = 0 s giving your answer in the form a + by ;” E’ where a.beZ.
X2i=GoL=281=0.,
I S J_I_z_;\ ~> t“:j
= . A . \
% - 6 o b - J bl;‘\""oc- C,(,L\CU\Q*‘
c=--23 2o 6-‘8‘2 N
N _ y _ o
—-(=6)=Jeywu-23y —
2(1) ':7r5--‘—”@2]
S ¥(36+92
2

X Nb'y
e —— (b) Solve the sunuitaneous equations
2r-s=10

Is—s” =12

-5 =10~ 2r

EFIl |r'\"'O
quqdmtafp 5 = = \C 4 2w

quahm
re =64+ = | L

T 3 | -
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C)Y+2\f2—-[\oo —LOr +4v2 =12
= 1Or % 2y 2 — 100 4+ WLOr -—l_trl
—2r? 4 30r —10C —i2 = O
=2¥v* £ B30 — 13 = O
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Section B : Contexts and Applications ‘ 100 marks

Answer both Question 5 and Question 6.

Question 5 (50 marks)

Sile is investigating the number of square grey tiles needed to make patterns in a sequence. The
first three patterns are shown below, and the sequence continues in the same way. In each pattern,
the tiles form a square and its two diagonals. There are no tiles in the white areas in the patterns —

there are only the grey tiles.

(Questions start overleaf.)

Ist pattern

2nd pattermn

3rd pattern
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(a)  In the table below. write the number of tiles needed for each of the first five patterns.
Pattern 1 2 3 4 5
No. of'tiles 21 33 uws S3 6q

(b)  Find, in terms of 1. a formula that gives the number of tiles needed to make the nth pattern

@og}o\o\e»@h = ot (n-Ve
\o9

CTrat term

difer ence
Tr= 21 + (n-100X

= 2.1 Fviles = 12

DN e

(©)

Using your formula. or otherwise, find the number of tiles in the tenth pattern.
— C
S e

()

Sile has 399 tiles. What is the biggest pattern in the sequence that she can make?
VA = V2, +

¥ lek T = 399 Ses x

|2 + 94 = 399

'L = 399 -9

ILim = B39O

™\ = BQC'
"4
mo= 3000

e patrerih s the b?99 est
Patkerm™ S7le comn moke |
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(e) Find, in terms of n. a formula for the total number of tiles in the first » patterns.

S D{L?_c‘; + (r\—ﬂ%\]

Trst Aifference
termm

S :‘ %[l(z\japch—\.)(\ljl :

Ex s PR R —\')_] |
- '%[30+\1n] = n s '\‘6"\]

Sile starts at the beginning of the sequence and makes as many of the patterns as she can. She
does not break up the earlier patterns to make the new ones. For example, after making ilre

first two patterns, she has used up 54 tiles, (21 + 33). How many patterns can she make in
total with her 399 tiles?

S5ni= 3499 , S5n =~ L15+6n)
~ LIB+6~ 1) = 399

®

le &

1D + 6n* = 2399
N> + 15~ - 3G9

(i

@)
At S imar 2y

(2n 41 9)(nh-3) =0

2+ +19 =0O n -3 =0

N\ AG :

~ =\

oo She coLld rmake the
T patermns (T
her 394 Lles.
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Question 6 (50 marks)

John is given two sunflower plants. One plant is 16 cm high and

the other is 24 cm high. John measures the height of each plant at
the same time every day for a week. He notes that the 16 cm plant
grows 4 cm each day, and the 24 cm plant grows 3-5 cm each day.

(@)  Draw up a table showing the heights of the two plants each
day for the week, starting on the day that John got them.

Day | ‘gj_&r;{\}b‘@h 2lcm h‘f’gh

PLANT D).

ng ] S 24

Day 2 20 235
DCi9 & 24 =y
Doy L 2.3 e 5
Day 5 39 33

X< x 3G e 5
% Doy 6 =

A Day + g G4s

e
e \\\(l)) Wiite down two forniulas - one for each plant — to represent the plant’s height on any given
\(O é) s Q( \ day. Srate clearly the meaniang of any letters used in your formulas.
& v
QO&)\p Let = number of do\xjs

ﬂ = \’\@.(\}CJH’C of the D\O\\V’\.E (n)

X Roth plan+s are 9rows°h9 at+ o
consrant ratre & the carn both
be grophed as strafght Unes %

Plant 1 | Plankt 2

I Y2

e <2 9n T (FR
(r,18) (3, 40) (1o2w) (=05 |
' T et Doy #
Dgg a Doy 0oy |
Y = 82'31 - us-214 :_2;::3.5
= e = L‘ro‘\6-9i_ b W s =T )
DC2 - 2C, = -\ - s ‘j‘__\j\:m(x—:)fi)

\j-j‘:m(\:(_:"QCZ\> 24 = 35C3C'\j

Y-16= u(oc —1)

\j~\6: oo - W
:qx+\1 - =
\:j; T TR G |

~ DS 4 20-5

5.5 (ro.of dOﬂS\ #2085
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(¢)  John assumes that the plants will continue to grow at the same rates. Draw graphs to

 180 b

140
120

100] -

_Height of plant (cm)

represent the heights of the two plants over the first Jour weeks.

(Questions continue overleaf.)

80

ISENRENETY 2 28

| Time(days)
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d i From your diagram. write down the point of intersection of the two eraphs.
P, T o

Answer: g t':}; 865)

(ity  Explain what the point of intersection means. with respect to the two plants.
Your answer should refer to the meaning of bork co-ordinates.

The point of Thtersection
meand that afrer |3 days
both plants have the same

nefght of &0cm

(e}  Check your answer to part (d)(i) using your formulae from part (b).

Y= oo+ D =355 ¥ 205

— SC=3
=13 Y= u ()12 3.5[1%)%20-3

fﬂngl/ 3:80/

() The poiut of intersection can be found either by reading the graph or by using algebra.
State one advantage of finding it using algebra.

A\gebrg Wl 9?\/@ You the
exack answer.

(g)  John's model for the growth of the plants unght not be correct. State one limitation of the
model that might affect the point of intersection and its interpretation.

Plants nMnay Nnaot 9r::;su3 at the
same vatre per daﬂ - dependﬁqg
N weatherr. \{ “\“\“efj Ao
NoT Qrow at the same rate
fher Uf\exj wiltl mot be

T~ v Sbmr'gph S
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K Fung\-\C‘“n = 5 Calculug x
Question 7 (50 marks)
(@ Let i(x)=x>+1. wherexe R.

Write down a value of x for which h(x) =50.

hCae)i & 5204 ) h(x) = 50
' XZuy = = U

Rer ol O gy W X =yuq

s i N

1
= wherexe R andx # 2.

(b) Let g(x) =

()  Complete the following table:

x 0 1 15 1175 | 225 | 25 3 4
N . / A
2(x) = | -1 |-2. | 4 L} 2 j 5

(i)  Draw the graph of the function g in the domain 0 < y <4 .

x (9759 |(=x 5>

— - .
C o2 =737 | 3 (O~
'|
| .\5_2:‘.\ | C‘jf')

- sl | ek 3 = Sy

< h 4 =570 O ( >*me
I) Srcnph

i =—

: i
3 oy = — = | |
B =y |
i A i >
g | o= AL ] L (u, %)
GQ*=2=. 2 75 Z
Question 8 (50 marks)

(a) Differentiate x> —6x+1 with respect to x.
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(b)  Thg v, of an object at time ¢ is given by
\)p(, ’ 96 + 40r — 4r°

where ¢ is in seconds and v is in metres per second.

()  Atwhat times will the speed of the object be 96 metres per second?

ek speed = 96 mis .
V = 96 +uokt-n >
9)6-‘ g& +uot u -
| = Wty ok =0
(+-1) &% ~ 1O =0
t(k-i10) =0
L =0s or £t=10s_

: S
accelergthion

(i) Whatwillthe .o, _ ofthe object be at 7 = 2-5 seconds? ate te E,
V= A6 4 uat - L2 *
d\/ e 8— % m }S) ? 5p€ed
> = L4 - _
St m|s? :
P — : saccel eranc
dv | s wor8{25) oL

dtje 25 plel I

(iii) At what value of 1 will the acceleration become‘negarive‘.’

%de‘Q

Jdt |
buo - St & O ;\(ho+eoq
L - o when j

. 8\: L ,df'vlcde across
£ > 5 ar ?he’cluc“;:hj
) bﬂ Q hQBQ‘Hve

numbeyr  the

f‘-hequct\\kj 5
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