River Valley High School Secondary One SA1

1 (a). Draw a number line to represent the first 4 natural numbers (3]

(b) Draw a number line to represent the following set of numbers: [3]
—4 < numbers divisible by 3 < 15 -

_ . ' ' - - &
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2 (@) Evaluate (— 6)3 +3% = [- 9 - (— 8)]3 X 3\/—62 (®]

- 12 ' [4]
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3

(a) Find the HCF and LCM of the following numbers:
63, 105, 420

Leave your answers in index notation form. (4]

(b) Hence or otherwise, evaluate the HCF and LCM of the

following:
(i) 63a’bc, 105ac’, 420a°p%c 2]
(i) 63, 210, 1260 _ [2]
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4 (a) Mrs Tan buys a piece of bean curd in the form of a rectangular (3]
block of length 112 mm, breadth 98 mm and height 84 mm
from the supermarket. She wants to divide it into equal cubes,
each of length L mm. What is this largest possible value of L?

(b) Mr Tan has to design a box of the shape of a cube of length d (3]
cm so as to store rectangular bricks of dimension 45cm by
21cm by 15 cm. To save cost, he must ensure that the bricks
fit exactly into the box, leaving no gaps in between. What is
the smallest possible value of d?

s ard
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5 (a) Using prime factorisation, find 3\52744.

(b) Find the smallest natural number N such that 198 x N is (3]
a perfect square.

/f
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6 (a) Explain using test of divisibility, whether the number 3876 is

divisible by

(iy 3 (1]
(i) 4 | [1]
(iii) 9 , 1]

(b) Determine if the number 1859 is a prime number, using test of

divisibility. Explain your reasons clearly. [3]
7 Complete the following sequences by filling in the blanks:
(a) 0,3, 8, 15, 24, 35, 48, 63, , . [2]

R ot
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(b) 1.23,2.46,4.92, 9.84, 19.68,

() 1

V]

W N

N | —

wn|o

(2]

(2]

2N

8 Select numbers from the table below to complete the various
categories given. Numbers can be used more than once.

6| 7T

1

o} 4=

2

364 | -955

246

AT

(a) Negative Numbers:

(b) Whole Numbers:

(c) lIrrational Numbers.
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(a) Complete the table below:

Number of Number of Total Number
Row Black White .
. . of Triangles
Triangles Triangles
1 1 0 1
2 2 1 3
3
. - _
5
6 .
2] _
(b) How many black triangles will there be in the 11th row? (1]
(c) How many white triangles will there be in nth row? (1
(d) How many triangles are there together in the first 3 rows? [1]
(e) How many triangles are there together in the first n rows? (1]
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10 | a- (?.b)2 ]
(@ ¥ a=4, b=-2 and ¢:—3, evaluate 2t —a

) (5]

11 (a) Subtract f—3v from the sum of 7t—-2u—3v and

3t +S5u—8v

/56
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(b) - Simplify the following expression, leaving your answer in the [6]
factorised form:

Ta+ b —[-3a—(4b—5a)+6b]+Ta—8b}

(c) Simplify the following expression, leaving your answer in the [8]
factorised form: i

l(llx 8) 24+x 2x-3

2

15 S

o 75
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12 (a) Write down the next 3 terms in the sequence , [3]
5,10, 7, 14, 11,22, 19, 38,...

9412 +15+18+21+...+297 {31
12416+ 20+ 24+28+...+396

(b)  Evaftiate

_ ‘ b+a -
(¢) Giventhat a*b= ;
b—a _
(i)  evaluate the value of (2 7). (1l
(i)  Hence, evaluate the value of (2* 7)*(1*5). 3l
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Bonus Question

Please note that the bonus question is an additional question
on top of the 100 marks total for the first 12 questions.

Bonus question is a 0 or 6 for part (a) and/or O or 4 for part (b).

(a) A three-digit number is the product of four prime numbers. [6]
The sum of its prime factors is 30. Given that the three digits
of the number are all prime and different, find the three-digit
number.

(b) Evaluate the unit digit of this three-digit number to the 2008"™ [4]
power. =

The End
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Answers

1 (a) Number line representing 1, 2, 3, 4

Additional / Missing numbers each B3
Missing arrow heads / unequal intervals / crooked line / less -1
than 5 markings -1

(b) Number line representing -3, 0, 3, 6, 9, 12 _ -
Additional / Missing numbers each B3

Missing arrow heads / unequal intervals / crooked fine / less -1
than 5 markings -1
2 (a) (—-6)3+32—:-[~9—(—"-83fX¥a=—216+9+(—1)3x4 | M4
=-24+(-1)x4
=24x4 N”
=96 A

M4: M1 each for correctly evaluating the 4 terms
M1: (-) divide by () = (+)

(b) 12 i3 3 12 :
275+O TS+ = o= 47 .~
\ 37 V4 4 37 B1
) ”+3xi7—' M1
R VRVAT
y ﬁ .
RE
44 37
“Y16
W
Y16 .
=2 | M1
4
_o1 A1
4
3 (a) By prime factorization, 63 = 32x 7
105=3x5x%x7
420=2%x3x5x7
Thus, HCF =3 x 7 M2
LCM =22x3%x5x7 A1
A1
LCM = 1260a°h°c? , B1
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Answers


(i) We note that 210 =2x 105=2x(3x5Xx7)

1260 =3 x 420 =3 x (2°x3x5X7)
Hence, HCF of 63, 210, 1260 is the same as that of 63, 105,
420, that is, 21. B1
However, LCM of 63, 210, 1260 =2 x 3 x 1260 = 7560 B1

4 (a) For the largest possible value of L, we find the HCF of 112, 98

and 84. M1
21112, 98, 84
7156, 49, 42
8,7,6 M1
Thus, the largest possible value of Lis 2x 7 = 14. A1

(b) For the smallest value of'd, we find the LCM of 45, 21 and 15.

M1
3145,21,15
5115,7,5
313,71
711,71
] 1,1, 1 M1
Thus, the largest value of dis 3x 3 x5 x 7 = 315 Al
5 (a) By prime factorization:
212744
211372
21686
71343
7149
717
1
Thus, 2744 = 2> x 7° M1
Hence, ¥2744 =2x7 M1
=14 | AT
(b) By prime factorization, 198 = 2 x 32 x 11 M1
Thus, for 198 x N to be a perfect square, it must be at least 2 x
3 x 112 M1
Hence, N must be atleast 2 x 11 = 22 A1

6 (a) (i)3876divisible by 3since3+8 +7 +6 =24isdivisible by 3. B1
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(i) 3876 is divisible by 4 since the number formed by the last 2

digits “76" is divisibe by 4.

(1it) 3876 is not divisible by 9 since 3 +'8 +7 +6 =24 is not

divisible by 9.

(b) By mspectlon the sum of odd posmon dlglts =1+5=6
sum of even position digits =8 + 9 = 17
Difference = 17 — 6 = 11 (divisible by 11)

= - Thus, the number 1859 is divisible by 11.

Hence, 1959 cannot be a prime number.

(@ 0,3,8,15,24, 35, 48, 63, 80, 99.

(b) 1.23,2.46,4.92, 9.84, 19.68, 39.36, 78.72.

B1

B1

M1

M1
A1

A2

(2]

B2

(c) 1 2
1 21212 *+ ~
> A0 S T s T > -
372°5°3°7 479
(a) 7 i
~4, -55 and -
11
b [
(b) -0, 6 andi64
(©)
T and+/2
(a) Number of | Number of
Row Black White To:a_;! Num'ber
Triangles Triangles of triangles
-1 1 0 1
2 2 1 3
3 3 2 5
4 4 3 7
5 5 4 9
6 6 5 1"
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(b) 11 black triangles ‘
B1
(c) n-1
B1
(d 1+3+5=9
B1
(e) n?triangles "
B1
10 (a) a-(2b) 4-[2(-2)f
27 —a  2-3)-4

4=y
_4-16

T 18-4
12

14
6

7

[M1] Correct substifution of a, b and c¢, with brackets in
appropriate places
M1 each] 16 and 18
12
Al] -=
(A1) 14

6
[A1] -3

®) yab— yar+ ybk— yhoc

=yab-x)+yk(p-x) [M1, M1]
=(b—x)ya+ yk) (M2]
= y(b— xXa + k) [M1 ]

(71— 2u = 3v)+ (3¢ + 5u — 8v)— (£ ~3v)
=7t —2u—-3v+3t+5u—8v~£+3v
=9f+3u—-8v

B2
M1
A3
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(b) Ta+{2b-|-3a—(4b —Sa)+6b]+ Ta —8b}
=7a+{2b~[-3a—4b+5a+6b]+7a—8b}
=Ta+{2b-[2a+2b)+7a-8b}
=T7a+{2b~2a—2b+7a-8b}
=Ta+{5a—8b}
=T7a+5a—-8b
=12a-8b
=4(3a~2b)

M2 for —(4b-5a)=-4b+5a

M1 for correctly simplifying “—[—...... I
M1 for simplifying to 5a-8b

M1 for getting 12a-8b

A1 for factorizing

(c) l(llx 8) 2+x 2x-3

2015 '5) 2 5

. e 4 2+x 2x-3
30 5 2 5
_llx 24 30+15x 12x-18
30 30 30 _ 30
_11x+24-30-15x—-12x +18
- 30
_12-16x
T30
_4(3-4x)
30
_ 2(3-4x)
15

M1 for simplifying %(...)

M1 for common denominator

M1 each for combining each of the fractions correctly
A2 for simplifying to 12-16x (A1 per term)

M1 for factorising

A1 for final answer.

12 (a) 35,70, 67. | A3
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(B)  9412+15+18+21+..+297

12+164+20+24+28+...+396
_3B+4+5+..+99)

= M1
AB+4+5+...+99)
_3 A2
4 -
(c) (i)
T+2
2¥7)= ——
@*7)=-—
_?
5
13 B1
5
(i) B ' -
9.,5+1
2*¥7)¥(1*5)==*
) (*9)= 2
_2x8 B1
5 4 B
6 9
3’3
:E_S B1
4 5
30436
" 30-36
_ 66
-6
=-11 B1
B (a) Accept any logical method.
Answeris2x2x7x19 =532 B6
(b) Accept any logical method.
2'=2
22 =4
2° =8
2* =16
2° =32
2008 +-4 =502 remainder O
Thus unit digitis 6 B4
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