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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount= J 1 + _ _!_)" ,,_ l 100 

Curved surface area of a cone = nrl 

Surface area of a sphere = 4nr2 

1 
Volume of a cone= --nr2h 

1' ~I 

4 
Volume of a sphere = - nr3 

3 

Area of triangle ABC= ! . ab sin C 
2 

Arc length = r0, where 0 is in radians 

Sector area= ! r20, where 0 is in radians 
2 

a b C 

sin A sin B sin C 

ci2 = b2 + c2 - 2bc cos A 

Mean= "'Ifx 
IJ 

Standard deviation= I;f/ -(ij )2 
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Answer all the questions. 

1 A car travels at an average speed of 63.5 km/h for 2.45 hours. T • t • 
(a) By rounding these numbers correct to 1 significant figure, find an estimate ol-1! l O n 

distance travelled by the car. W 1• t .. ,, . 
Show the numbers you use. , . /, ·· ~ ' 

Answer ..... . .. ......... ... .... .......... km [l] 

(b) Without doing any further calculation, explain why the actual distance travelled by the 
car is greater than the answer to part (a) 

Answer . ... . ... . . ... . . .... . ................... .. ........... . .............. . ........ .. .... . .. .. ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [l] 

2 The length of a rectangle is 2p cm and its breadth is p cm. 
When the length of the rectangle is increased by 25% and breadth is decreased by 25%, 
calculate the percentage decrease in its area. 

Answer ........ ....... . .... . .. . .... ..... . % [2] 
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3 S. l"fy 3 PS 1mp1 --+- . 
~8p6 6 

Answer ..... .. ..... . . ... ... ................. [2] 

4 Kenny draws this graph to show his annual water bill for each of the last four years. 

Cost Of 
Water 

($) 

Year 
2018 2019 2020 2021 

State one aspect of the graph that may be misleading and explain how this may lead 
to a misinterpretation of the graph. 

Answer ................ ... ........ . .. .. . ... . ........... . ...... ....... . . . . . . .. . . . .. ..... . ......... ..... ... ... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ...... [2] 
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(32)-l 
5 Given that 

4
n = ~, find the value of n. 

Answer n = ............................... [2] 

6 S. 1·fy 9x2-4 
lffiP 1 3x2 -lOx-8 · 

Answer ........................... . .. .. .... [2] 
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7 (a) 

(b) 

6 

Factorise completely 6x2 y - I+ 3x - 2.xy. 

Answer . ... ... . ............................ [2] 

3+ 2 
Rearrange the formula m = + to make p the subject. 

p -q 

Answer p = .... ... ................ ... ...... [3] 
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8 

,,, "' "' 

1 u1t1on 
(a) Find the prime factors of 1176, giving your answer in index form. 

1 

wit~ 

Answer ................................... [I] 

(b) Two integers, A and B, can be written as product of prime factors. 

A =3xpxqr+I B = 3x p 3 xq' 

The lowest common multiple (LCM) of A and B is 1176. 

(i) Write down the value of p, q and r. 

Answer p= ............................ . 

q= ............................ . 

r = ...... ............ ...... ..... [3] 

(ii) Find the highest common factor (HCF) of A and B. 

Answer ................................... [l] 
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9 (a) Express 5 + 4x-x2 in the form -(x + a )2 + b. 

Answer . . . . . .......................... ... [2] 

(b) Hence sketch the graph of y = 5 + 4x - x 2 
, indicating clearly the coordinates of the 

points where the graph crosses the axes and the turning point. 

Answer y 

0 X 

[2] 

( c) Explain why the equation 7 + 4x- x 2 = k does not have solutions for some values of k. 

Answer .... ........... . ... ... .................. . ...... .. ............ . ...... . ............. . ............ . 

. . ... ..... ........... ... . . ..... .. . . . . .. . . . .. .. . . . . . . .. .. . .. . .. . .. .... . . . . .. .... . . .. . . . . . . . . . .... . .. [2] 
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10 Andrew invested $15 000 at a rate of r % per year compound interest. 
At the end of 3 years, the money had earned total interest of$1872.96. 
Find the value of r. 

Answer r = ......................... .... [3] 

11 (a) List all the prime numbers that satisfy -2 ~ x < 5. 

Answer . ........ ... .. .. .. ... . .. ........... [1] 

(b) Solve the inequalities -9 < 2x-3 ~ 7. 

Answer .. . .......... .. . ... ... ... ... . .... . .. [2] 

AISS EOY/SEC 3E/P1/2022 [Turn over 



12 
B 10 ,..fuitio11 
.--------------~ A 

it 
7 

D 

DCA is a straight line. 

AB= 10 cm, BC= 6 cm and AC= 7 cm. 

(a) Find cosLBCA, giving your answer as a fraction. 

Answer ....... . ............. ..... ....... ... [2] 

(b) Find cos LBCD , giving your answer as a fraction. 

Answer .................................... [l] 
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13 (a) 

11 

Construct triangle ABC such that AC= 6.8 cm and BC= 9 cm. 
The point Tis such that it is equidistant from A and B. 
The point Tis also equidistant from AB and BC. 
Line AB has been drawn for you. 

Find and label T 

Answer 

A B 

(b) Shade the region inside ABC that is closer to AB than to BC and closer to A than to B. 
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12 

r--, • • 
1 u1t1on 

. 
\;\l 

A 100 

The diagram shows the positions of 3 towns, A, B and C. 
The bearing of A from Bis 245°. 
C is due east of A. 
B is 85 km from C and A is 100 km from C. 

(a) Calculate angle BAC. 

North 

B 

C 

Answer Angle BAC = .... . .... .. ... [2] 

(b) Find the bearing of C from B. 

Answer .... . .. ....... .. .. .... ..... ·· ···· [2] 
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15 A bag contains some red balls, green balls and yellow balls. 
The probability of choosing a red ball at random is 0.4. 
The probability of choosing a green ball at random is 0.15. 

(a) Find the probability of choosing a yellow ball. 

Answer .. . .................................. [!] 

(b) In the bag there are 5 more yellow balls than red balls. 
Find the total number of balls in the bag. 

Answer ................................... [2] 

16 The force of attraction, F newtons, between the magnets is inversely proportional to the 
square of the distance, d cm, between the magnets. 
The distance is reduced by half its original value. 
Calculate the percentage increase in the force of attraction between the magnets. 

Answer ........... . .................... % [3] 
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14 

R Q 58 

The diagram shows a vertical lighthouse TR. 
The angle of elevation of Tfrom Pis 27°. 
The angle of elevation of T from Q is 38°. 
The distance between P and Q is 58 m. 

Find the height of the lighthouse TR. 

p 

Answer .. ...... . ....... ........ . ..... . . ..... m [3] 
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15 

In triangle ABC, AB= (2x -1) cm, BC= (x + 2) cm nd angle ABC= 120° . 

(a) Given that AC= .Jm cm, form an equation in x and show that it reduces to 

7x2 +3x - 124 = 0. 

Answer 

(b) Solve the equation 7 x2 + 3x -124 = 0 . 

[3] 

Answer x = .. .... .... or x = ............... [3] 
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16 

( c) Calculate the area of triangle ABC. 

(a) 

Answer .. . .. ... .. .. ... .... ... .. .. ... cm2 [2] 

In this question, use the fact that 1 light year= 9.46 x 1015 metres. 
The distance of the star Sirius from the Sun is 8.6 light years. 
Calculate the distance, in kilometres, of Sirius from the Sun. 
Give your answer in standard form. 

Answer . .. .. .. ....... .... ...... . ... . .. km [2] 

(b) The distance of the star Proxima Centauri from the Sun is 3.97 x 10l3 km. 
A space probe travels at 50 000 km/h. 
Calculate the time taken for the probe to travel from the Sun to Proxima Centauri. 
Give your answer in years, correct to three significant figures. 

Answer .. ... . . .. ... . . .............. years [2] 
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17 

Q N R 

PQ and MN are parallel lines. 
N lies on the line QR such that QN : NR = I : 4. 

(a) Show that triangles QLR and NMR are similar. 
Give a reason for each statement you make. 

Answer .......................................................................................... . 

.................. ...... ..... ...... ............. ......... ...... .......... ... ..... .... ... ........ [2] 

(b) The area of triangle QLR is 50 cm2
• 

Calculate the area of QLMN. 

Answer 

AISS EOY/SEC 3E/P1/2022 
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21 (a) 
) 

---+----------- x 

Write down a possible equation for the graph above. 

Answer ...... ..... ......... . . . ............. [1] 

(b) A line y = k is drawn on the same axes above. 
The line does not intersect with the graph. 

Write down the range of values of k. 

Answer .. ... ........................ . . . .. . (1) 
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22 The equation of line l is 3x - y = 5. 
Pis the point (5, 12). 

(a) Determine if point P lie on the line /. 

Answer 

[l] 

(b) Find the equation of the line passing through P that does not intersect line l. 

Answer ...... .... ... . ......... . ........... . (2) 

(c) Q is a point which lies on the line/. 

The length of the line segment PQ is Joo units. 

Find the two possible coordinates of Q. 

Answer ( ..... . , ... . . )or( ..... , . . . . ) [4] 

AISS EOY/SEC 3E/P1/2022 [Turn over 



20 

23 The table shows the heights of 32 students in 3E4. ition 
Height, h (in cm) 

140 :s; h < 150 x -3 

150:s; h < 160 2x +l 

160 :s; h < 1 70 3x +I 

170sh < 180 x- 2 

(a) Find the value of x. 

Answer x = ......... ... .. .. ... ......... [2] 

(b) Hence, calculate an estimate of the mean height of the students. 

Amwer .. .. . ....... ... .. .. ... . . .. . . .. ... cm [l ] 
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24 Five numbers are given in a list. 

6 10 27 2 10 

(a) An extra number xis added to the list such that the mean increases by 3. 
Find the value of x. 

Answer x = .. . ............ . ................. [1] 

(b) An extra number y is added to the original list such that the median decreased by 2. 
Find the value of y. 

Answer y = .. ...... .. ...... . .............. . [1] 

(c) A number is removed from the original list so that the median and range do not 
change. 
Write down this number 

Answer .......... . ... . .. ....... ....... ... .. . [1] 
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25 The table shows the times (in minutes) taken by a class of students to travel from home to 
school daily. 

Stem Leaf n 0 5 8 9 
1 2 2 2 7 7 9 • 
2 0 3 6 8 vv 3 0 2 5 7 8 
4 1 3 5 6 
5 4 6 

Key 

1 I 2 represents 12 minutes 

(a) Find the median time. 

Answer .. ... ........ ........ .... .. .. ... minutes [I] 

(b) Find the percentage of students who took more than 30 minutes to travel to school 

daily. 

Answer .... . .... . ... ... .... ....... ..... .. ..... %[I] 

(c) It was discovered that the times had been recorded incorrectly. 
The correct times were all 2 minutes less than those recorded. 
Explain how the median and range of the times have been affected by this error. 

Answer . . ..... ... ...... ....... . ......... ..................... .. . .. .... ...................... .. . . 

... ............... ... .. .... . ........ .... ..... ........ .... ........ . . ... . . . . ... ............... .. . .. . . ... .. ... [2] 

End of Paper 

Setter: Mr Teo Lip Seng 
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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount = JI+ _!_)n ., l 100 

Curved surface area of a cone = wl 

Surface area of a sphere = 4nr 2 

I 
Volume of a cone = - nr2 h 

3 

4 
Volume of a sphere= - nr3 

3 

AreaoftriangleABC =_!_absinC 
2 

Arc length = r0, where 0 is in radians 

Sector area = _!_ r 20, where 0 is in radians 
2 

a b c 

sin A sin B sin C 

a 2 =b2 +c2 -2bccosA 

Mean= L, .fx 
L, f 

Standard deviation = 
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Answer all the questions. 

1 Alpha Data Company has the following promotion for tourists. 

7-da tourist SIM card 12-da tourist SJ 
First 100 GB of data $ p $(3p 

Eve additional GB of data $ + 5 $ 

- ' 
Tom bought a 7-day tourist SIM card and used 105 GB of data. ,~\ 
$62 was deducted from his credit card bill for his data usage after his vacation. 'el 

Claire bought a 12-day tourist SIM card and used 112 GB of data. 
$92 was deducted from her credit card bill for her data usage after her vacation. 

(a) Write down two simultaneous equations in terms of p and q, to represent this 
information. 

Answer ....... . . . ...... . ...... . ............... . ... [2] 

(b) Solve the simultaneous equations. 

Answer p= . . . . .... . .. . . . ..... . . .... . ... ... . . .. . 

q = ... . .. . .............. .... .. ... .... ... [3] 
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2 (a) Write as a single fraction in its simplest form 
2 3 

(x-5)2 (5-x) ' 
(i) 

Answer . .. . . ... ... .... . . . . .. .. . ... . .. . .. . .. . . . .. .. [2] 

(ii) a2 -ab2 ab2 

X 2 · 
ab ab-a 

Answer ..... . . .. .. .. .. . . .. . . ... . . . . . . . . . . . . ... . . .. [2] 

(b) Explain why 8lx2 +4 = 0 has no n:al solutions. 

[I] 
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(c) Solve 3x-l _8= x+ 3 . 
2 5 

Answer x = .......... .. ....... .... . ......... ...... [3] 
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3 (a) Simplify 62
" +

1 
X 811 

X 32
". 

Answer . .. . . . ....... .... .. .. .. . ... ... . ....... .... . [3] 

Answer x = . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . [3] 

(c) The reciprocal of efn is 4". 
Find the exact value of n. 

Answer n = . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . .. . [2] 
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(d) List all the integers that satisfy the inequa!µ i t j O : 1 
x-1 2x+l l 1v1• t 3~x-3~7 and --<--<4. V . 

3 5 · 
Represent your answer on a number line. 

Answer .... ..................... . .............. ... [5] 
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4 Rui has a map drawn to the scale 1 : 200 000. 

(a) The distance on the map between Gardens by the Bay and Night Safari is 14.1 cm 
Calculate the actual distance, in kilometres, between Gardens by the Bay and Night 
Safari. 

Answer ... . .. ........ .. . .......... . .. . ........ km [2] 

(b) Gardens by the Bay covers an area of l.Ol lan2
• 

Find the area, in square centimetres, covered by Gardens by the Bay on the map. 

Answer .. ....... . . .. . . . ...................... cm2 [2] 

(c) The area covered by Gardens by the Bay on Ting' s map is 4 times that on Rui ' s 
map. 
Find the scale of Ting' s map, giving your answer in the form 1 : n. 

Answer 1 : .. . . . . .. . . . . . .. . . . .. . . . . . . . . . . .. . . . . . .. [3] 
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[Turn over for Question 5] 
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10 

Distance fromT ol-! it i O D . 40 --------- -

---+-----'----------+ Time 01) 
0 p 7.!_ 

3 

A cyclist cycled a distance of 40 km from A to B at an average speed of x km/h for p 
hours where x and p are constants. 
He then cycled from B to A by the same route but at an average spe1::d of 2 km/h slower. 

The total time taken by the cyclist for the whole journey was 7.!_ hours. 
3 

(a) Express p in terms of x. 

Answer p = .. ...... . ... .. ... .. .. ..... .... ... ...... [1] 

(b) 
22 40 

Show that - - p = -- when he cycled from B to A. 
3 x-2 

Answer 

[2] 
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(c) Using the results in parts (a) and (b), show that 1 lx2 -142x + 120 = 0. 

Answer 

[3] 

(d) Solve llx2 -142x+120=0. 

Answer x = .............. or x = . . . . . . . . . . . . . . . .. [3] 

(e) Explain why one of the solutions in part (d) must be rejected. 

Answer 

[1] 

(t) Hence find the possible value of x and p. 

Answer x= ..................................... . . 

p = ················ ··· ···················· [2] 
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12 

p 

The diagram shows a field ABC on horizontal ground. 
BP is a vertical pole vertically above B. 
AC= 9.2 m, BP= 5 m, angle BAC = 46° and angle ABC= 115°. 

(a) Calculate AB. 

Answer ....... . . ... . ..... ............ ... ....... m [3] 

(b) Tom walks along AC. 
Find Tom's distance from A where he is equidistant from A and B. 

Answer ... ... . . .... . ....... .................... m [3] 
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(c) The angle of depression of C from Pis 34.4°. 
Calculate CP. 

Answer ................ . ... . ........ . ... . ...... m [2] 

(d) Calculate angle ACP. 

Answer Angle ACP = .. . .. .. .. . . .. . . . . . .. . . .... (3] 
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7 A group of researchers brought 180 kangaroos to an island and tracked the number of 
kangaroos over a few years. 
Some corresponding values of x and y are given in the table below. 

X 

(Number of 0 0.5 1 2 4 5 6 6.5 7 7.5 
years) 

y 
(Number of 180 177 175 172 172 175 180 183 187 191 
kangaroos) 

(a) On the grid opposite, plot the points given in the table and join them with a smooth 
curve. 

(b) Use your graph to estimate the number of kangaroos at the third year, correct your 
answer to the nearest integer. 

[3] 

Answer .. . ... .. . .. ... . . .. ... . .. .. .. .. .. . .. . .. . .... [l] 

(c) By drawing a tangent, find the gradient of the curve at x == 2. 

Answer . . .. . . ........... .... ...... ...... . .... . ... . [2] 

(d) The researchers found out that the number of kangaroos can be modelled after a 

quadratic function of the form y = ( x + a )2 + b . 

Find the value of a and b. 

Answer a = ...... .... .... , b = . . . . . . . . . . . . . . . .. [2] 
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y 

II I/ I 
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(e) The researchers then brought 180 kangaroos of a different breed to another island 
and observed that the number of kangaroos increased at a constant rate of I per 
year. 
Write down an equation connecting the number of kangaroos, y, and the number of 
years, x. 

Answer y = ..... . . ....... . . ... .. . . . . .. . ...... . ... [I] 

(f) On the same grid, draw the graph of the equation in part (e) for 4::; x::; 8. [I] 

(g) Explain the significance of the point of intersection of the two graphs. 

Answer ................................................................ . ................... . . 

[l] 
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8 Part of a pattern of numbers is shown in the table below. 

Cl Cz C3 c4 Cs c6 
Rowl 2 3 4 5 6 7 
Row2 8 9 10 11 12 13 
Row3 14 15 16 17 18 19 
Row4 20 21 22 23 24 25 
Row5 26 27 28 29 30 31 

T 
Rown a b 

Row n+l r s 

(a) Express b, r and s in terms of a. 

Answer b = ................... ....... ........... . 
r= ..................................... . 

s = .... ................ ........ ... ....... [3] 

(b) Show that the difference between rb and as is always 6. 

Answer 

[2] 

(c) (i) Express a in terms of n. 

Answer a=....................... . ............. [1] 

(ii) Express b in terms of n. 

Answer b = ........ .. ........... .... .......... .. [l] 
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(d) (i) Explain why ab will be in column number C5 , for any value of n. 

Answer ... ......... ....... ....................... ... ... .. . .. ..... ... ...... . ............ .. .. . . 

[2] 

(ii) Which column would rs lies in? 

Answer . . . ... .. . ..... .... . .. ... .. . .. ... . ... .. . .... [I] 
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A 

',,,_ 120 
ii-:;_ 

t'fui9tion 
Wit. 

B 
12 

Diagram I 

' 

' , 
' ' ' '\\ : ,' 

"}' 

Diagram II 

In diagram I, OAB is a sector of a circle, centre 0, with radius 12 cm. 
The region CARD is cut from the sector and folded to form the frustum in Diagram II. 
The small cone in diagram II has a radius of2 cm. 

(a) (i) Find the radius of the top of the frustum. 

Answer ......... . . . .. ... ............... . ...... cm [2] 

(ii) Show that the volume of the frustum is 165.87 cm3 when rounded to 5 
significant figures. 

Answer 
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(b) 

20 

7 

Diagram Ill 

A cylinder is attached to the frustum to form a vase as shown in Diagram III. 
Water is poured into the vase at a constant rate. 

(i) On the axes, sketch the graph of the depth, d cm, of the water against time, t 
seconds. 

Answer 

d(cm) 

0 t (s) 

AISS EOY/4052/02/2022 
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(ii) The manufacturer wants to modify the vase in diagram Ill such that the height 

of the cylinder is i of its current height. 
5 

It takes 10 seconds to fill up the vase in diagram III. 
The manufacturer claims that the time taken to fill the modified vase will 
approximately be 2.5 seconds more. 
Assuming that the water is being filled up at the same rate, is the manufacturer 
correct? 
Justify your answers with calculations. 

Answer 

End of Paper 
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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount= J 1 + -'-)n ., l 100 

Curved surface area of a cone = nrl 

Surface area of a sphere = 4nr2 

1 
Volume of a cone = - nr2h 

3 

4 
Volume of a sphere= -nr3 

3 

Area of triangle ABC= .!_ ab sin C 
2 

Arc length = r0, where 0 is in radians 

Sector area= .!_ r20, where 0 is in radians 
2 

a b C 

sin A sin B sin C 

a2 = b2 + c2 - 2bc cos A 

Mean= I.fx 
If 

Standard deviation= Lft
2 -(2,ft)2 

2,f 2,f 
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Answer all the questions. 

1 A car travels at an average speed of 63.5 km/h for 2.45 hours. 

(a) By rounding these numbers correct to 1 significant figure, find an estimate of the distance 
travelled by the car. 
Show the numbers you use. 

Distance =S X T 

= 60 X 2 

= 120km [Bl] 

Answer ....... ... .. ......... .. .......... . Ian [1] 

(b) Without doing any further calculation, explain why the actual distance travelled by the car 
is greater than the answer to part (a) 

AnswerB Tuition 
Both the speed and time were rounded down, therefore the tual distance 
is greater than the answer in part (a) [B l]w it 

2 The length of a rectangle is 2p cm and its breadth is p cm. 
When the length of the rectangle is increased by 25% and breadth is decreased by 25%, 
calculate the percentage decrease in its area. 

Original area = 2p2 

New area = 1.25 (2p) x 0.75p 

= 1.875p2 

Percentage decrease = 2 -1.875 X 100 
2 

= 6.25% 

[Ml] 

[Al] 

[l] 

Answer .................................. % [2] 
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3 S. 1·fy 3 PS 1mp1 ---,--. 
. ~8p6 6 

3 6 
[Ml] =-x-

2p2 PS 

9 
[Al] = p7 

Answer ................. . ................... [2] 

4 Kenny draws this graph to show his annual water bill for each of the last four years. 

Cost Of 
Water 

($) 

Year 
2018 2019 2020 2021 

State one aspect of the graph that may be misleading and explain how this may lead 
to a misinterpretation of the graph. 

Answer 

There is no defined scale on the vertical axis. 

T .. 
[Bl] u1 t1 <J r1 

T:~ cost of water in year 2021 maybe misinterpreteWii!p..? ~~ ~~~{~of water in year 20 I 8 
[ J L "'~ ·_ -_~,,"'<.~ .1, ~ 

. ,I. ft') •·' ;-U 
' ffl_/· .......-
:i, 

[2] 
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(
32)-l 5 Given that - = $ , find the value of n. 
4" 

6 

£=sn 
32 

[M 1 - same base] 

n=-5 [AI] 

S. 1.fy 9x2 -4 
tmp 1 3x2 -l0x-8 · 

(3x)2 -22 

= 
(3x+2)(x-4) 

= 
(3x + 2)(3x- 2) 
(3x+ 2)(x-4) 

3x-2 
= 

x-4 

Answer 

[M 1- difference of square] 

[Al] 

Answer 

AISS EOY/SEC 3E/P1 /2022 

n = .. ........................ ..... [2] 
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7 (a) Factorise completely 6x2 y -1 + 3x - 2.xy . 

(b) 

Answer . ............. . ..... . ... ........... . [2] 

3+ 2 
Rearrange the formula m = +. to make p the subject. 

p -q 

m(p2 -q) =3+ p 2 

mp2 -mq =3+ p 2 

mp2 
- p 2 = 3 + mq 

p 2(m-l)=3+mq 

p=±.J3+mq 
m-l 

[Ml] 

[Ml] 

[Al] 

Answer 

AISS EOY/SEC 3E/P1/2022 
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8 (a) Find the prime factors of 1176, giving your answer in index form . 

Answer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... [1] 

(b) Two integers, A and B, can be written as product of prime factors . 

The lowest common multiple (LCM) of A and Bis 111(j;_. 
Wll . 

(i) Write down the value of p , q and r. 

Answer p= .. . 2 . .. [BI] 

q= ... 7 . .. [B1] 

r= ... l...(B1] 

(ii) Find the highest common factor (HCF) of A and B. 

HCF = 2x3x7 

=42 
[Bl] 

[3] 

Answer .. . ........... . ............... . .... [1] 
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9 (a) Express 5 +4x-x2 in the form -(x+ a )2 +b. 

=-(x2 -4x-5) 

=--{(x-2)2 -22 -5] 

=-(x-2)2 +9 

[Ml] 

[Al] 

Answer ................ . . . .. ... . ..... . ... [2] 

(b) Hence sketch the graph of y=5+4x-x2, indicating clearly the coordinates ofthe points 

where the graph crosses the axes and the turning point. 

Answer (2 9) 

Pl -Shape 
P 1 - x-axis intercepts 
and turning point 

(c) Explain why the equation 7 +4x-x2 =k does not have solutions for some values of k. 

Answer 
7 +4x-x2 =k 

5+4x-x2 =k - 2 [Bl] 

[2] 

Solution of 7 + 4x - x2 = k can be found from the intersection of y = 5 + 4x - x2and y = k- 2 

From the graph ofy = 5 + 4x-x2
, any horizontal line above y = 9 will not have any intersection. 

Hence there will not be any solutions for k - 2 > 9 ie k > 1 l [B 1] 

........................ . .. . .......... .. ........................... . .............. . .. . ... . ..... ... . [2] 
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10 Andrew invested $15 000 at a rate of r % per year compound interest. 
At the end of 3 years, the money had earned total interest of $1872.96. 
Find the value of r. 

r 
(1+-)=1.04 

100 
r=4 [Al] 

Answer r== ..... ... ........ .. ....... .... [3] 

11 (a) List all the prime numbers that satisfy -2 S:. x < 5. 

Answer . ....... ... 2, 3 [Bl] ........... [I] 

(b) Solve the inequalities -9 < 2x - 3 S:. 7. 

-9 < 2x-3 

2x>-6 OR 
x>-3 [Ml] 

-6< 2x~l0 

2x-3 s 7 -3 <x s5 

2xs 7 +3 

2xs 10 

X S 5 

-3 <XS 5 [Al] 

Answer .. .. .. . ........................ ..... [2] 
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10 

B 

D 

DCA is a straight line. 

AB= 10cm, BC=6 cm andAC=7 cm. 

(a) Find cos LBCA, giving your answer as a fraction. 

102 = 62 + 72 
- 2( 6)(7) cos LBCA 

cosL.BCA 
15 
84 
5 

28 

[Ml] 

[Al] 

A 

Answer .................................... [2] 

(b) Find cosL.BCD, giving your answer as a fraction. 

cosL.BCD = 5 

28 
[Bl] 

Answer .................................... [1] 
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13 (a) 

Answer 

11 

Construct triangle ABC such that AC= 6.8 cm and BC = 9 cm. 
The point Tis such that it is equidistant from A and B. 
The point Tis also equidistant from AB and BC. 
Line AB has been drawn for you. 

Find and label T. 

B 1 - Construction of line bisector 
B 1 - Construction of angle bisector 
Bl -locate T 

Tu, 1· t1· o 1r., 
• L - 1 I 

Wit 
' 

\ 

\ 

C that is closer to AB than to BC and closer to A than to B. 

[3] 

(b) Shade the region inside 
I [1] 
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12 

A 100 

The diagram shows the positions of 3 towns, A, B and C. 
The bearing of A from B is 245°. 
C is due east of A. 
B is 85 km from C and A is I 00 km from C. 

(a) Calculate angle BAC. 

LTBA = 360- 245 (.4s at a point) 

=115° 

LUAB =180-115 (lnt£s, UA//fB) 

=650Tuition [Ml] 
LBAC =90-65 

= 25°w1· t l1~J ... '~:;i\1· (Al] ' -7 1'/' ti,'>,,,:;,,'" 
~ ,,· ,(} rt, • ... ·, 

' ill!!! 4,, 

La= 270°- 5° 

or = 25° [Ml] 

LBAC = La(alt Ls, II lines) [Al] 

LABX = 245° -180° 

=65° [Ml] 

or LBAC=LBAX 

= 180°-90° -65° 

= 25°( L sum of triangle) [Al] 

C 

Answer 

AISS EOY/SEC 3E/P1/2022 
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(b) Find the bearing of C from B. 

100 85 
----=----
sin L.ABC sin LBAC 

sin L.ABC = 0.4972 

L.ABC = 29.8° 

Bearing ofC from B = 245-29.8 

=2l5.2° 

[Ml] 

[Al] 

** deduct 1 mark for the entire question for incomplete reason ** 

Answer ... . . . ... . ..... .. ... ... . .. .. . ... [2] 

15 A bag contains some red balls, green balls and yellow balls. 
The probability of choosing a red ball at random is 0.4. 
The probability of choosing a green ball at random is 0.15. 

(a) Find the probability of choosing a yellow ball. 

P(yellow) =1 - 0.4-0.15 

= 0.45 [Bl] 
*45% is not accepted* 

.Answer .. .. ..... . .. . . .. ... .. ........ . ... . ... [1 ] 

(b) In the bag there are 5 more yellow balls than red balls. 
Find the total number of balls in the bag. 

let total number number of balls be x 

0.45x - 0.4x = 5 

x=l00 

Answer 

AISS EOY/SEC 3E/P1/20:22 
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16 The force of attraction, F newtons, between the magnets is inversely proportional to the 
square of the distance, d cm, between the magnets. 

17 

The distance is reduced by half its original value. 
Calculate the percentage increase in the force of attraction between the magnets. 

R 

k 

F= d
2 Tu1~t1~0 .... ""J' 

new d = 0.5d ' - · .J i t 

k •t 
F,,,,., = (0.5d)2 W} 

-4(:,) ~ [Ml] 

4-1 
Percentage increase =--xl00 [Ml] 

I 
=300% [Al] 

Answer ............... .. ............... % [3] 

Q 58 
p 

The diagram shows a vertical lighthouse TR. 
The angle of elevation of T from Pis 27°. 
The angle of elevation of T from Q is 38°. 
The distance between P and Q is 58 m. 

Find the height of the lighthouse TR. 

AISS EOY/SEC 3E/P1/2022 
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TR 
tan27=---

RQ+58 

TR 
tan38=-

RQ 

TR= RQ(tan 38) 

15 

[Ml] 

RQ(tan 3gy-r-. • . • _ s 

tan 2?=-- , } 1 1t1· on· RQ+58 .i t,.,l : ~· ' .l 

(RQ+58)tan27 =R~pit l 
RQ= 58(tan27) 1 ~ 

tan38-tan27 (~ 
RQ=108.7446 ~ ·" •--

TR= RQ(tan 38) 

TR= 85 .0m [Al ] 

Answer ........ . .... .. ..... ... .. ...... .. .... m [3] 

In triangle ABC, AB= (2x-1) cm, BC =(x + 2) cm and angle ABC= 120°. 

(a) Given that AC= .Ju:i cm, form an equation in x and show that it reduces to 

7x2 +3x-124 = 0. 

Answer 

AC2 = (2x-1)2 + (x + 2)2 
- 2(2:x- l)(x + 2)cosl20° 

127 = 4x2 -4x+ 1 + x2 +4x+4---2(2x2 +3x-2)(-0.5) 

127 = 5x2 +5+ 2x2 +3x-2 

7x2 +3x-124=0 (shown) 

AISS EOY/SEC 3E/P1/2022 
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16 

[3] 

(b) Solve the equation 7x2 + 3x -124 = 0. 

(c) 

(a) 

7x2 +3x-124 = 0 

(7x+31)(x-4)=0 

3 

[Ml] or 
-3±,j32 -4(7)(-124) 

X = 2(7) [Ml] 

x=-4- or x=4 
7 

[A2] 
3 

x=-4- or x=4 
7 

[A2] 

= - 4.43 (3 s.f) 

Answer x = .......... or x = ............... [3] 

Answer ........ . ....... . .. . ......... cm2 [2] 

In this question, use the fact that 1 light year = 9 .46 x 1015 metres. 
The distance of the star Sirius from the Sun is 8.6 light years. 
Calculate the distance, in kilometres, of Sirius from the Sun. 
Give your answer in standard form. 

8.6 light years = 9.46x 1015 x 8.6x 10-3 [Ml] 

= 81.356 X 1012 

= 8.1356xl013 km [Al or B2] 

Answer ................ . .............. km [2] 
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17 

(b) The distance of the star Proxima Centauri from the Sun is 3.97 x 1013 km. 
A space probe travels at 50 000 km/h. 
Calculate the time taken for the probe to travel from the Sun to Proxima Centauri. 
Give your answer in years, correct to three significant figures. 

Time 
3.97 x l013 

=----
50000 

= 7.94xl08 hr [Ml] 

7.94xl08 hr 
= 

24x365 
=90639.269 

= 90600 years [ A 1] 

Answer ... .. . ................... . .. years [2] 

Q N R 

PQ and MN are parallel lines. 
N lies on the line QR such that QN: NR = I : 4. 

(a) Show that triangles QLR and NMR are similar. 
Give a reason for each statement you make. 

Answer 

LLQR = LMNR (Corr. Ls, PQ I I MN) 

LLRQ = LMRN (Common angle) [Bl] 

Since 2 pairs of corresponding angles are equal [Bl] 

Triangles QLR and NMR are similar 

[2] 
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18 

(b) The area of triangle QLR is 50 cm2
• 

calculate the area of QLMN. 

(a) 

Area of triangle MNR = (-~-)2 
Area of triangle LQR 5 

Area of triangle MNR 16 
= 

50 25 

Area of triangle MNR = 32 cm2 

AreaofQLMN =50-32 

=18 cm2 

Answer 

y 

[Ml] 

[Ml] 

[Al] 

.. . ....... .. .. .. ....... ..... cm2 [3] 

- - ------,>----- ----- --x 

(b) A line y = k is drawn on the same axes above. 
The line does not intersect with the graph. 

Write down the range of values of k. 

[Bl] 
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Answer ... ... .. ................. ... ... ... . [1] 

22 The equation ofline l is 3x -y = 5. 
Pis the point (5, 12). 
(a) Determine if point P lie on the line !. 

3x-y=5 

y=3x-5 

whenx=5 

y = 3(5)-5 

y=l0=t:12 

therefore P does not lie on the line/. [Bl] 

(b) Find the equation of the line passing through P that does not intersect line/. 
Let this line be y = mx+c. 
For this line not to intersect/, they must have the same gradient 

therefore m = 3 [Ml] 

Equation of line : y = 3x + c 

atP, x=5,y=12 

12 = 3(5)+c 

c=-3 

y =3x-3 [Al] 

[1] 

Answer ... ... ........ . ......... . ........... [2] 

(c) Q is a point which lies on the line/.· 

The length of the line segment PQ is ✓1 30 units. 
Find the two possible coordinates of Q. 
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Let coordinates of Q be (x, 3x -5) 

130 = (3x-5-12)2 + (x-5)2 

130 = (3x-17)2 +(x-5)2 

130 = 9x2 -102x+289+ x2 -l0x+ 25 

5x2 
- 56x + 92 = 0 

(5x-46)(x-2) = 0 

x=2 
1 

or x=9-
5 

y=l 
3 

or y=22-
5 

The possible coordinates of Q are 

1 3 
(2,1),(9-,22-) 

5 5 

Answer 

[Ml] 

[Ml] 

[A2] 

( ...... , ..... )or( ..... , .... ) [4] 

23 The table shows the heights of 32 students in 3E4. 

Height, h (in cm) Frequency 

140:::;h<150 x-3 

150:::;h<160 2x+I 

160:::;h<170 3x+I 

170:::;h <180 x-2 

(a) Find the value of x. Tu i ti . n 
x- 3 + 2x + 1 + 3x + 1 + x - 2 =Q 

7x-3=32 wit_, . 
[Ml] 

x=5 [Al] 

X = ........... ......... ........ [2] 

(b) Hence, calculate an estimate of the mean height of the students. 

(145 x 2)+(155x 11) + (l 65x 16)+(175 x 3) 
mean=--------------'-

32 
= 161.25 [Bl] 

Answer ................................. cm [ 1] 
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24 Five numbers are given in a list. 

(a) 

(b) 

6 10 27 2 10 

An extra number xis added to the list such that the mean increases by 3. 
Find the value of x. 

~ . . 
1. J11 t'P -. 

X + 55 Li i 1 0 ;1. 
--=14 ~ 

6 l ; 'fi. T; 
x = 29 \ V . .· , , [Bl] 

. • . .. 
cg· 

Answer x = ... .. .. ... .. ...... ............... [1] 

An extra number y is added to the original list such that the median decreased by 2. 
Find the value of y. 

Answer .. .. . y = 6 [Bl] . . . .......... . .... [l] 

(c) A number is removed from the original list so that the median and range do not 
change. 
Write down this number 

Answer ... ... . . 6 [Bl] ................. . . [1] 
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25 The table shows the times (in minutes) taken by a class of students to travel from home to 
school daily. 

Stem Leaf 
0 5 8 9 
1 2 2 2 7 7 9 
2 0 3 6 8 
3 0 2 5 7 8 
4 1 3 5 6 
5 4 6 

Key 

I I 2 represents 12 minutes 

(a) Find the median time. 

Answer ...... .. . 27 minutes [Bl]. . . .. . .... [1] 

(b) Find the percentage of students who took more than 30 minutes to travel to school 

daily. 

10 2 
-xlOO =41.7% or41-% [Bl] 
24 3 

Answer .. ... ......... . ............. .. . .... .... %[I] 

(c) It was discovered that the times had been recorded incorrectly. 
The correct times were all 2 minutes less than those recorded. 
Explain how the median and range of the times have been affected by this error. 
Answer ...... .. ... ......... . ... . ............................. .... . .... . ........ ... . ............ . 

The median will decrease by 2 minutes (from 27 to 25 minutes) [Bl] 

The range will remain the same. [B 1- using statistical definition of range] 

The new range of the times will be from 3min to 54min instead of the original 5min 

to 56min. [Bl- using meaning ofrange as stated in Sec 2 textbook] 

.. ......... ........... ..... ............... ...................... . ... . ............ .......................... (21 
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End of Paper 

Setter: Mr Teo Lip Seng 
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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount = J l + _!___)n 
~ l 100 

Curved surface area of a cone = m.Z 

Surface area of a sphere = 4m-2 

1 
Volume ofa cone= -m-2h 

3 

4 
Volume of a sphere = - w 3 

3 

Area of triangle ABC = _!_ ab sin C 
2 

Arc length = r0, where 0 is in radians 

Sector area = _!_ r 2 0, where 0 is in radians 
2 

a b C 
= = 

sin A sin B sinC 

a 2 = b2 + c 2 
- 2bc cos A 

Mean-~j 

Standard deviation = 

AISS EOY/4052/02/2022 
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Answer all the questions. 

1 Alpha Data Company has the following promotion for tourists. 

7-day tourist SIM card 12-day tourist SIM card 
First 100 GB of data $p $(3p-4) 

Every additional GB of data $ (q + 5) $q 

Tom bought a 7-day tourist SIM card and used 105 GB of data. 
$62 was deducted from his credit card bill for his data usage after his vacation. 
Claire bought a 12-day tourist SIM card and used 112 GB of data. 
$92 was deducted from her credit card bill for her data usage after her vacation. 

(a) Write down two simult~neous equations in terms of p and q, to represent this 

(b) 

information. 

p + 5( q + 5) = 62 

p +Sq = 37 ....... (1) 

3p-4+12q =92 

3 p + 12q = 96 ......... (2) 

Solve the simultaneous equations,r • I 

,_ u1t1on 
(l)x3 3p+l5q = l 11.. .. ~.(3lb 
(3)-(2) 3q=l5 V✓ 1 L. 1it1 . ~-

q=5 

Subst q = 5 into (1) 

p+25=37 

p=12 

@] 

E] 

EJ 

[2] 

Answer p= . . . . ............... .... ...... . 

q = ... ........................ [3] 
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2 (a) Write as a single fraction in its simplest form 

(i) 2 3 

(x-5)1 (5-x) ' 

2 3 -
(x-5)2 (5-x) 

= 
2 3(x-5) §] 2 + 2 

(x-5) (x-5) 
3x-13 

= @] (x-5)2 

Alternative Solution 

2 3 

(x-5)2 (5-x) 

2 3(5-x) §] = 
(5-x)2 (5-x)2 
3x-13 @] = 
(x-5)2 

Answer [2] 

a(a-b2
) ab 2 

---'----'-X---

ab a(b-a) 

b( a-b2
) 

=---
b-a 

Answer .............................. [2] 
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(b) Explain why 8lx2 +4 = 0 has no real solutions. 

81x2 =-4 

2 4 
X = -- ,....,,-, • • 

81 1 U ") tl O ~rl 
Since x2 2:: 0 for all real values of x, Six- + 4 == cf h~ no real solutions. 

~ wif ~ 

(c) Solve 3x-1_8=x+3 _ 
2 5 

3x-l _ 8 = x+3 
2 5 

5(3x-l)-80 = 2( x+ 3) 

1 Sx - 5 - 80 = 2x + 6 

13x = 91 

x=7 

EJ 
EJ 
~ 

[l] 

Answer x = ... . .. ..................... [3] 
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3 (a) Simplify 62n+l x8n x32n. 

22n+l X32n+I X23n X32n 

= 25n+I X 34n+I 

(b) Solve 

1 
x=-

2 

6 

I Ml,Ml 

~ 

Answer ............ .................. [3] 

Answer x = ........................... [3] 
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(c) The reciprocal of ifn is 4". 

(d) 

Find the exact value of n. 

_1_=4" 
I 

323 

_I =22" 
5 

23 
-5 

23 = 2211 

5 
2n=--

3 
5 

n=--
6 

Answer n =........................... [2] 

List all the integers that satisfy the inequalities 
X - } 2X + ] <r ■ 1 

3sx-3s7 and-3- < -5-< ·1 u1t1on 
Represent your answer on a number line. 

■ 

3sx-3s7 

x-1 2x+l 
--<--

3 5 
5x-5 < 6x+3 

x>-8 0 

w . 

d 
2x+l 

4 an--< 
5 

2x+1<20 0 Ml 
x<9.5 

6sx<9.5 

Integers: 6, 7,8 and 9 

• 0 

6 9.5 

All 3 correct, M2 

Minus 1 mark for each incorrect 

answer 

Answer .. ............................ [5] 
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4 Rui has a map drawn to the scale 1 : 200 000. 
(a) The distance on the map between Gardens by the Bay and Night Safari is 14.1 cm 

Calculate the actual distance, in kilometres, between Gardens by the Bay and Night 
Safari. 

l cm represents 2 km ~ 
14. l cm represents 28.2 km ~ 

Answer .. . ....... . ................. km [2] 

(b) Gardens by the Bay covers an area of 1.01 km2• 

Find the area, in square centimetres, covered by Gardens by the Bay on the map. 

2 km represents 1 cm 

4 km2 represents 1 cm2 ~ 
101 ~ 1.01 km2 represents 0.2525 or - cm2 A I 
400 

Answer ........................... cm2 [2] 

(c) The area covered by Gardens by the Bay on Ting' s map is 4 times that on Rui ' s 
map. 
Find the scale of Ting's map, giving your answer in the form 1 : n. 

Area on Ting's map= 4 (0.2525) 

= 1.01 cm2 

1.01 cm2 represents 1.01 km2 

1 cm2 represents I km2 

1 cm represents 1 km 

1 cm represents 1 000 00 cm 

I : 100000 

Answer 1 : . . . ... . . . . . . . . . . .. . .. . . . [3] 
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9 

Distance from A (km) 

40 ---------------

p 

A cyclist cycled a distance of 40 km from A to B at an average speed of x km/h for p 
hours where x and p are constants. 
He then cycled from B to A by the same route but at an average speed of 2 km/h slower. 

The total time taken by the cyclist for the whole journey was 7 ! hours. 
3 

(a) Express p in terms of x. 

40 
p=­

x 

Answer y = ... ............ ............ [1] 

22 40 
(b) Show that -- - p = -- when he cycled from B to A. 

3 x -2 

40 

232-p ~x-2 4uitrhli 
40=(x -2)(

22
-p_ • 

3 \Tl t1 
40 22 
--=--p 
x-2 3 
22 40 
--p=-- (sho 
3 x-2 
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(c) Using the results parts (a) and (b), show that l lx2 -142x+ 120 = 0. 

22 40 40 
---=--
3 X x-2 

22 40 40 
-=--+-
3 X-2 X 

22 40x+40x-80 
3= x(x-2) 

22 80x-80 
3= x(x-2) 

22x(x-2) = 240x-240 

22x
2 
-44x = 240x-24T Ti "t·i r...., ·r.,,., 

22x2 -284x+240 = O lt} LA(, . ,;_ 

Ml,substp 

Ml, reasonable attempt at 

combining fractions 

• 11 ~ 
llx'-l42x+l20=0 (W'lt ]'t)~ 

(d) Solve l lx2 
- 142x+ 120 = 0. 

llx2 -142x+120 = 0 

( x -12) ( 1 lx -10) = 0 

10 
x=12 orx=- or0.909 

11 

EJ 
I Al, Al 

[2] 

[3] 

Answer x = ........ . or x = ............ [3] 

(e) Explain why one of the solutions in part (d) must be rejected. 

p=44 

Since p must be lesser than 7 .!_ , x = 1 
O must be rejected. ~ 

3 11 ~ 
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(t) Hence find the possible value of x and p. 

x=12 

40 
when p=-

12 

=3_!_ 
3 

[l ] 

Answer x = ............................. . 

p = ..... ........ ... ... ..... ... [2] 
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12 

p 

The diagram shows a field ABC on horizontal ground. 
BP is a vertical pole vertically above B. 
AC= 9.2 m, BP= 5 m, angle BAC = 46° and angle ABC= 115°. 

(a) Calculate AB. 

LACB 

= 180° -115° - 46°{ L sum oft-:..) 

=19° 

Answer ........................................ m [3] 
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(b) Tom walks along AC. 
Find Tom's distance from A where he is equidistant from A and B. 

Let the point where Tom is equidistant from A and B be T. 
Triangle ABT is an isosceles triangle 
LABT 

= 180°-46°-46°(L sum of~) 

= 88° 

AT 3.30487 
------
sin 46° sin 88° 

AT= 3.30487 xsin46o ~ 
sin 88° ~ 

AT= 2.37877 

AT=2.38m ~ 

EJ 

Answer . .. .... . .......... ... .... ... ......... ... m [3] 

(c) The angle of depression of C from Pis 34.4°. 
Calculate CP. 

sin 34.4 ° = _2_ 
CP 

CP= 
5 ~ 

sin34.4° ~ 
CP=8.85007 

CP=8.85m ~ 
Answer . .. ... . . .... . .. ......................... m [2] 

(d) Calculate angle ACP. 

AP2 = 52 + 3.3048673572 

AP=5.9935 ~ 
cosLACP = 9.2

2 
+8.8507

2 
-5.9935

2 

2(9.2)(8.8507) Diltion 
/ACP- - I 9.2 +8.8507 -5.9935 · 

( 

2 2 2 • 

L./1 - COS --------- I' 
2(9.2)(8.8507) \~ 

LACP = 38.7239 

LACP=38.7° ~ 
,(;I 

t - ' . 

Answer Angle ACP = . . . . . . . . . . . . . . . . . . . . . . . . .. [3] 
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7 A group of researchers brought 180 kangaroos to an island and tracked the number of 
kangaroos over a few years. 
Some corresponding values of x and y are given in the table below. 

X 

(Number of 0 0.5 1 2 4 5 6 6.5 7 7.5 
years) 

y 
(Number of 180 177 175 172 172 175 180 183 187 191 
kangaroos) 

(a) On the grid opposite, plot the points given in the table and join them with a 
smooth curve. (See graph paper for answers) 

B2 - Plotting all 10 points correctly 
B 1 - Smooth curve passing through all the points. 

(b) Use your graph to estimate the number of kangaroos at the third year, correct your 
answer to the nearest integer. 

k=171 ~ 

[3] 

Answer .. . ... .. . ..... .. . . ...... .. . .. .... .. ..... .. . [I] 

(c) By drawing a tangent, find the gradient of the curve at x = 2. 

Draw a suitable tangent ~ 
Gradient 
=-2±0.2 0 
(-2.2 to -1.8) 

Gradient based on graph 
drawn 

m = _17_5_- _16_9_.4 } 
0.3-3.4 

m = -1.81 (3 s.f.) ~--------~ 
Answer .. ... .. ...... .. . .... . .. . . . ..... . .... . . . ... . [2] 

(d) The researchers found out that the number of kangaroos can be modelled after a 

quadratic function of the form y = (x+a)2 +b. 

Find the value of a and b. 

y =(x-3)2 +171ry, ., ., 

a=-3 ~ 1 llltlC ~-
b=111 (basedowrt !?".2~ Bl I 

Answer a = .. ... .... .... . , b = . . . . . . . . . . . . . . . .. [2] 
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(e) The researchers then brought 180 kangaroos of a different breed to another island 
and observed that the number of kangaroos increased at a constant rate of 1 per 
year. 
Write down an equation connecting the number of kangaroos, y , and the number of 
years, x. 

y=x+l80~ 

Answer ...... . .... .. ................. . ....... ... .. [I] 

(f) On the same grid, draw the graph of the equation in part (e) for 4:::: x ~ 8 . 

Draw line. ·~ 
(See graph 

1
~wer) 

(g) Explain the significance of the point of intersection of the two graphs. 

Answer ~ 
At the 7th year, the number of kangaroos is the same (187 kangaroos) on both 

[1] 

islands. [1] 
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8 Part of a pattern of numbers is shown in the table below. 

---------
cl C2 

Row 1 2 3 
Row2 8 9 
Row3 14 15 
Row4 20 21 
Row5 26 27 

: : : 
: : : 

Rown a 
Row 
n+1 

r 

(a) Express b, rand s in terms of a. 

b=a+l 

r=a+6 

s=a+7 

83 (1 mark 

each) 

C3 C4 Cs c6 
4 5 6 7 
10 11 12 13 
16 17 18 19 
22 23 24 25 
28 29 30 31 
: : : : 
: : : : 
b 

s 

Answer b = ... .. .. ......... ...... ... .. .......... . 

r= ·· ························· · ·········· 

s = ... .. ..... ....... .. .... ..... .. .... .... [3] 

(b) Show that the difference between rb and as is always 6. [2] 

Answer 

rb 

= ( a + 1 )( a + 6) 

= a2 +7a+6 

as 

= a(a+ 7) 

= a2 +7a 

rb-as T 

EJ 

ition 
= ( a2 + 7 a + 6), - ,.( C,:-+­
= 6 (shown) W 
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(c) (i) Express a in terms of n. 

a=6n-3 ~ 

Answer a=.......... ... ..... ................... [l] 

(ii) Express b in terms of n. 

b=6n-2 ~ 
Answer b = ...... .... .. ...... .. . ... ...... .... ... [l] 

(d) (i) Explain why ab will be in column number C5 , for any value of n. 

ab 

= (6n-3)(6n-2) 

= 36n2 -30n+6 

= 6(6n2 -5n+l) n-i t E 

1 u1t1on 
Since 6 is a factor of ab, ab will always be in-~ 

WiL 
oranyn. ~ 

(ii) Which column would rs lie in? 

rs 

= (6n-3 + 6)(6n-2+ 6) 

= (6n +3)(6n +4) 

=36n2 +42n+I2 

=6(6n2 +7n+2) 

[2] 

Answer ........................ ..... . .. .. .. ... . ... [I] 
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A 

c •,. 
'•,,, 120 

iiJ ______ _ 
12 B 

Diagram I 

' ' 

-------~----i 

Diagram II 

In diagram I, OAB is a sector of a circle, centre 0 , with radius 12 cm. 
The region CABD is cut from the sector and folded to form the frustum in Diagram II. 
The small cone in diagram II has a radius of2 cm. 

(a) (i) Find the radius of the top of the frustum. 

Answer F~ ·'. :: I i t ~ c\ ~· ··~ 
Circumference of top of fru~tum = Arc length of sector OAB. 
Circumference W 1 -j- { 1

1 
. -~··, 

120° l ,~}1,1~'~\ ~- . 
=--x21r(12) - \fJ' · .· 

360° ..------..'I~ . , 

=8.1r cm Ml 

Radius 
= 81r+2.1r 

=4cm~ 
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(ii) Show that the volume of the frustum is 165.87 cm3 when rounded to 5 [4] 
significant figures. 

Slant height of cone= radius of the sector 
The slant height of the bigger cone is 12 cm. 

By Pythagoras' theorem, 
Perpendicular height of bigger cone 

= ✓122 _42 

= ✓128cm ~ •• 

I 111t10 11 
Let perpendicular heig o'ttmalTor cone\e x 

X 2 • t 
Jrn=4 Wl 
x=.!.x ✓128 

2 

x= ✓128 ~ 
2 

Volume of frustum 
= volume of bigger cone - volume of smaller cone 

= .!.;r(42)(✓128)-.!.;r(22 )(✓128) ~ 
3 3 2 ~ 

= 165.86762 

= 165.87 cm3 (3.s.f) 0 
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(b) 

20 

----- ------

7 

Diagram III 

A cylinder is attached to the frustum to form a vase as shown in Diagram III. 
Water is poured into the vase at a constant rate. 
(i) On the axes, sketch the graph of the depth, d cm, of the water against time, t 

seconds. 

Answer 

d(cm) 

Bl Shape 
Bl Shape 

(must connect smoothly) 

~----------- t(s) 

AISS EOY/4052/02/2022 
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(ii) The manufacturer wants to modify the vase such that the height of the cylinder 

. 6 f" h. h 1s - o its current e1g t. 
5 

It takes l 0 seconds to fill up the vase in diagram III. 
The manufacturer claims that the time taken to fill the vase will approximately 
be 2.5 seconds more. 
Assuming that the water is being filled up at the same rate, is the manufacturer 
correct? 
Justify your answers with calculations. [5] 

Volume of Vase 

= n-(22 )(7) + 165.8676297 

= 253.8345943cm3 ~ 

Rate of filling up the vase 
253.8345943 

=-----
10 

= 25.38345943m3 Is ~ 

New volume 

= n-(22
)(~ X 7) + 165.87 

5 
= 271.4275132 ~ 

Time taken 
271.4275132 

= 25.38345943 ~ 
= 10.69308594 

=10.7s 

Difference 
= 10.69308594-10 

=0.693s m • ~ 

l 111t·ro 11 
Jl,. • 1. .i. 

END OF PAPER 
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