INSTRUCTIONS TO CANDIDATES

Section A (40 marks) Time: 45 minutes
1. Answer all the questions in this section.
2. Calculators may not be used in this section.
3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4. The marks for each question is shown in brackets { ]atthe end of each question.
1 Express each of the following in the standard form.
(a) 62 800
(b) 0.00901
ANSWET (@) ovevvvioeeceeeeieeee (1]
(D) v, [1]
w 2 Giventhat 0.25x 16 X3.3 = A x 10" where 1 <A < 10 and n is an integer, find the values of A
pi! and n.
[
ii
.‘ ) AnSwer A= ..o
| S e, [2]
! 12 Test 2: Standard Form




3 (a) Express in standard form _
(i) 540, (i) 0.018,.
(b) Evaluate 540 + 0.018, giving your answer in standard form.

Answer (@) (1) cvveevvieveneeenen [1]
(1) creeerrecrreireerree e [1]
(D) eeeieeinieeneti e [2]

4 (a) Arrange the following in descending order.
2.5%10™, 1.3 % 107,32 x 1072

(b) Express the following in standard form, giving your answers correct to 2 significant figures.
P gy
(@) 6158.02 x 107
(ii) 0.000374 x 10"

ANSWEF (1) +eveiiiireie ettt E e bbb e e a e e st [1]
2} 6 ST OO T PP UURRPRITITPON [1]
(A1) svveereeeerese et et et et e b e e b e b e r e b e e b e e eR e b £ et e e e b e nre e e e b e Re e e s ebe s benaren [1]

Test 2: Standard Form 13




5 Evaluate the following, giving your answers in sta

(a) 8.8x10°-92x10°
(b) (3.5 x 10% x (6 x 10%)

_ndard form.

Answer (a) ......

(b) ..

2]
v [2]

14

Test 2: Standard Form
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6 (a) If m=12x 10% evaluate the value of vm + 1, giving your answer in standard form.

() Given that 320X 12 _ 18 find the value of 220X 12
6.4 x 35 )

1 <A <10 and »n is an integer.

in the form A x 10", where

o e e

ANSWEr (@) oovviriiiiriieciin s [2]

Test 2: Standard Form 15




(a) 8
® 2
. X

450
() =
X

7  Given that x = 1.5 x 10° find the values of the following, giving your answers in standard form.

Answer (a). 1]
(b). vevevenieenens [1]

16

Test 2: Standard Form




_ 8 Find the values of the following, expressing each answer in standard form.

() %x108+9><107

(b) 100*-3.1x 107
(¢) 3(0.025 x 10%) — 0.65 x 10°

‘ 1.33 x 10°
d e
) 7% 107"

ARSWeEr (@) oo (2]
(D) et [1]
(C) e [2]
(d) v [2]

Test 2: Standard Form

17




9

Given that p = 4 x 108, g=5x10"and r=3 x 108; find the values of the following, giving your
answers in standard form. '

(@) pg
M p+ L
q

e L
q

ANSWEr (@) covvvoeeeseeereseee [2]
{2 B 2]
(o) [2]

10 The diameters of two circular discs are 1.2 x 10% cm and 5x10° cm respectively. Find, giving

18

each answer in standard form,
(a) the radius of the larger circular disc,
¢ . .
) the value of he rac‘hus of the larger dI.SC .
the radius of the smaller disc

AnSWer (@) .....ooeeeeerer cm [2]

Test 2: Standard Form




T INSTRUCTIONS TO CANDIDATES

Section B (40 marks) Time: 45 minutes

{ 1. Answer all the questions in this section.

! 2. Calculators may be used in this section.
3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4. The marks for each question is shown in brackets [ ] at the end of each question.

11 (a) Use a calculator to evaluate each of the following, giving your answer in standard form,
correct to 3 significant figures.
(i) 7.6%x10°+11.9°
(i) 2(5.68 x 10°) + (9.34 x 107
8.15 x 107 x 1.17
246 x 107 x 931 x 10°

5(1.91° - ¥/685.1)?

(iii)

@) 171> = 7.02 x 107
]
]
] =
g
Answer (@) (1) coeevvieieiinieciren s [1] _‘
1) WO []
] (1) oo (1]
] (1) RSSO [1]
. Test 2: Standard Form 19




(b) The ratio of the radii of two circles is 1 : 300 and the area of the smaller circle is 12
6.125 x 107 cm™ : ‘

(i) Find the radius of the smaller circle.

(i) Two pieces of wires are bent to make the two circles. Find the total length of wire
needed. ’

Express each of the answers in standard form, correct to 3 significant figures.

20 Test 2: Standard Form Te.



12 (a) The total monthly salary of a group of 2.8 X 10® workers surveyed was $735 000 million.
(i) Express the total monthly salary of the workers in the form A x 10", where 1 <A < 10
and n is an integer.

(i) Calculate the average monthly salary per worker.
(b) The dimensions of a rectangular metal block are 3 cm by 5 cm by 8 cm. Calculate its volume
in cubic metres. Give your answer in standard form.

(c) Given that A = 2—’?, find the value of A when p = 6.25 x 10, g = 8.14 x 10” and
\/ p ,

r=3.91 x 107, Express your answer in standard form, correct to 3 significant figures.

Answer (@) (1) $ covoevrerereenriesrinenns 2] |
61 O [2]
€23 S m’ [2]
[ 2]

Test 2: Standard Form A




13 (a) The diameter of the Sun is 1 392 000 km. Write its diameter in standard form.

(b) The mass of the Sun is 1.99 x 10® kg and the mass of the Earth is 5.976 x 10% kg. Write

down the ratio of the mass of the Earth to the mass of the Sun, giving your answer in the
form 1 : n.

(¢) The moon revolves around the Earth at 36 800 km per hour. Find the distance travelled by
the moon in a week. Give your answer in standard form, correct to 3 significant figures.

AnSWer (@) ..coocoeeveeeeesevenen, km [1]
) (D) oo, [3]
(C) v, km [2]

22

Test 2: Standard Form

14 (
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14 (a) Calculate the value of 10°**”~> given that 10* =2, 10® = 3 and 10° = 5. Give your answer
in standard form.
(b) Given that . , ’
88X 10°+9 x 10"+ 3 x 10’ + 2 X 10°* = 8093.02
where x, y and z are integers. Write down the values of x, y and z.

(c) The area of a rectangle is 5.32 % 10 m% Given that its length is 2.8 x 107 m, calculate
(i) its breadth,

(ii) its perimeter
expressing your answers in standard form.

AnSwer (@) ..o, [3]
(D) X = e,

Y = s

Z = e (3]

(€) (1) v, m [2]

(1) corerrernirrrieenreenn, m [2]

Test 2: Standard Form ' =




15 The speed of light is 3 x 10° km/s while the speed of sound is 1.226 x 10° km/h. A thunderstorm

occurred 150 km away from an observation tower.
(a) Find the time taken for the light from the lightning to travel 150 km.
(b) How many kilometres does sound travel in one second?

(¢) How many seconds does it take for the sound of thunder to travel 150 km?
[Give each answer in standard form.]

ANSWEr (@) oo s {2]
(7] B km [2]
(€) e, s [2]

Test 2: Standard Form




+"Tést'2: Sfandard Form **

1. (a) 62800=628x10000 . . Numberof jumps
=628 x 10° R

62800 = 6.28 x10% . -

= " - ‘Nuinber of jumps
(b) 0.00901=9.01 X —= 1000 fiug

=9.01x 107 0.00901=9.01 %107

eacher’'s Tip

AT stahdard form is expressed a8

AKX 1‘0" where 1 <A'<’10 and n is an integer. -

+2.: To. express a number in standard form:

(a) <Put the decimal pomt after the first non-zéro dlglt
) ‘Multlply or divide the new number by poweérs of .
<10 to get a product equal to the original number. - |

2. 025%16%3.3 co
=1.32x 10’ :

£ 132x10' =A% 10°
A=132andn=1

3. (a) (i) 540 =54x100 .
. =54%10° 53/9)=5.4><10

(i) 0018 =1.8x 155 100 2

=1.8x% 10" 0018=18%10"

Worked Solutions to Test Papers




4.

540 + 0.018
540
0.018
_ 54 x10?2
T 18 x102
54 _ 102
= —1§ X I—OTZ
=3 % 102" «—— e 10"
=3 x 10?2
=3 x 10

(®

+10"= 1Om.—n

Teacher 's Tlp

(a) Teacher s Tlp

Change the dlfferent powers of 10 o 10‘; 1
basm of companson

2.5 x 10" =25 x 1072
1.3 %10 = 130 x 107"

Compare the above to 32 x 10, we have
1.3x107,32x 10, 2.5 x 107,

6158.02 x 1077

=62 % 107 (correct
to 2 e

sig. fig:) ¢

(b) )

0.000374 x 10"
~ 3,7 X 10° (correct
to 2

sig. fig.)

(ii)

(2)

8.8x10°-9.2x10°¢
=88 x%x10°-92x10°
= (88 -9.2) x 107
=78.8 x 107¢
=7.88 %107

Worked Solutions to Test Papers

6.

7.

() (3.5%x10%x (6% 109

= (3.5 X 6) x (10° x 10°)

=21 x 10°*% +—— Use 10" x 10" = 10" **
_ 1t

=21x10 2 Decrease Increase
= 2.1 X 10 by 1 by H

2% 10" = 2.1 % 10"

Teacher’s Tip - »
For multlphcatlon of nunibers in standard form, mulnply
the numbers and the powers of 10 separately.

(@ m =12 x 10* (Given)
=12 x 100
=120

vm+1 =

112
=11 I
=1.1x% 10! :

33.6 x 12
6.4 x 35
336 x12 _

(b) = 1.8 (Given)

(33.6 x10™") x (12 x 107™")
64 x 3.5 (6.4 x 10') x (35 x 107")
33.6 x 12

2(6.4x35jx(

=18x 10"}
=1.8% 102

107! % 10
10' x.10

)

x = 1.5 x 10° (Given)

(@ 8x =8x(1.5x10%
= (8 x 1.5) x 10°
=12x10°
=12x10

9
b) < =
(b) .
= b .
& |
=6x%10° ‘Use (10" = 10" - J
T
Lo
0 |
(© B2- 40 (5% 109 = L5 x (1097 RO
X (1.5 x10% B =225 x- 10572 b ;
_ 450 S =225 %10"
225 x 10"
_ 450 1 .
- 12 - i
2.25 EP: Decrease Increase - !

200 % 107222 x 10‘“’

304




Tricrease - - “Decrease:

10. Diameter of larger dise = 1.2 % 10 cm Given

o (@ Lx10+9x10 : »
2 . ; byl ¥byl G Diameter of smaller disc=5% 102 cm Given
=05% 10° + 9 x 10 ng,los =5 X107 - '
=5x 107 +9% 107 L L (a) Radius of the larger disc
=5+ %10 Deciease. - Increase 12 %10°
=14 %10 byl 7/ byl -T2
_ 8 1ax10"=14%10
=14 %10 ) = 1_22_ « 10° Increase - Decrease
(b) 107*-31X% 10° a0 ogx 10 byl S byl
%107 -31% 107 Incresse =00 ¢ 0E%10°=6%10" -
_ _ B =6x%x10 cm
=10><105—3.1><105 by ‘
= (10 - 3.1)5 % 107 Txd Radius of the larger disC
=6.9 x 107 Radius of the smaller disc
(c) 3(0.025 % 10%) — 0.65 % 10° _lax 10°
= (3% 0025 % 10° - 0.65 % 10’ 5 %107
=0.075 x 10° = 0.65 % 10° o 12 102
w10 - 0.65 x 100 Do : =75 "7
- (1.5 -065) % 10° Vi - 024 x 10077 Use 107 + 10" =10"7"
= 685 % 10° - 024 %10 " el D
_ 5 nerease”
7%107 - 0.24 %10
= 133y 10¢ s 107410
)g') 7 :10_}‘} P
et =019 % 107"
i 2 - 019 % 107 L@ @) 76X 10+ 11.97
% it =19% 10° ~ 118 X 107 (correct 0 3 sig. fig.)
Ao
» . 0. _7
%o _ . . . (i) 2(5.68 x 10+ (9.34 x 107)
lc\:%'é:“a‘ 9. p—4><10,q—-5><10 ,r=3%x10 (Given) =1.22X1016 (correcttoSsig. fig.)
S8 (@) pg=@X* 10%) % (5 % 107) .
;rj.:j =(@4x% 5) ¥ (106 % 10—5) (i) 8.15 x 107 X 1.17
= _20x% 104+ 246 x 107 % 931 X 10°
=20%10°7° - 416 x 107 (correct t0 3 sig. fig.)
=20 x 10'
=2x 10" o519 - 3685.1)°
(V) =77 <102
1712 - 702 X 10

1 6 1
b p == 4x 10"+ 5
® P q 5 % 107

1

_Ax 1004 = X —F
57107

=4>,<10"’+0.2><1()5
10° oy L
S

=40 % 10° + 0.2 %
= (40 +0.2) X 10°
=402 % 10°
= 4.02 % 10°

_3x 108
5 % 107
8
34 10
57107
-0.6x10°7
=0.6x10°"°

© =
q

~ 5.84 x 107 (correct 10 3 sig. fig.)

Let the radius of the smaller circle and
Jarger circle be r, and 1y respectively.
Area of smaller circle

- 6.125 x 107 cm? “Given’

® ®
Iricre

"‘Afea of a cir de

A = 6125 % 107
= B i
CaEa e
"= - 'y = radius.

= 1396 % 107
~ 1.40 x 10 cm (correct to 3 sig. fig)

. the radius of the smaller circle is

1.40 x 107 cm.
| (ii) ” 300 Given
: r, =300r
=300 % (1.396 X 10h

~ 4188 x 10' cm

Worked Solutions to Test Papers




Total length of wire needed
= Circumference  Circumference
of smaller +  of larger

circle circle irc erenee

of acircle

=27r, + 27r, = 27r where
=271(1.396 x 107 + r = radius.

27(4.188 x 10"
= 2.64 x 10” cm (correct to 3 sig. fig.)

12. (a) (i) Total monthly salary o ‘
= $735 000 million - 1 million =1 000000
. - 6
= $(7.35 x 10° x 109) =10%
=$(7.35x 10°*9) Use 10" x 10" = 10" **
= $(7.35 x 10%)

(ii) Average monthly salary per worker
_ $(7.35 x 10')
2.8 x 10°
= $2625
(b) Volume of block
=3 x10%) x (5 x 107 x @8 x 10‘2)
=12 x 10" em® 100cm~1

2
© A = |24
"

_ [2x625x10%x 814 x 107
(391 x 107

= 1.30 X 10° (correct to 3 sig. fig.)

13. (a) Diameter = 1 392 000
=1.392 x 10° km

(b) Mass of Earth : Mass of Sun=1: »
5976 x 0% kg |
19% 10°kg  n
1.99 x 10%
"~ 5976 x 10%
= 333 000 (correct to 3 sig. fig.)
-~ required ratio = 1 : 333 000.

(¢) In one hour, the moon travels 36 800 km. Gwen
Distance travelled by the moon in one week
=168 x 36 800
=6 182 400
=~ 6.18 X 10° km (correct to

3 sig. fig.)

1 week 7 days

14. (@) 10"=2,10°=3,10°=5 ‘Given"
02u+b 3¢ et e
X . . 'USC 10m+n o 10111 % 1011 a d
= 10 a X 10 -+ 10 o : lom " lom . lon 'W'
= (1077 x 10° + (10°Y’ TUse 10™ = (10” &
2% 3 .
53
0.096
=9.6 x 1072

1l

Worked Solutions to Test Papers

(b) 8093.02 = 8000 + 90 + 3 + %

=8x10°+9x10' +3x10°+ 2 x 1072
=8X10°+9x 10+ 3 X 10° + 2 x 1(°
Sx=1y=0andz=-2.

(c) (i) Breadth of rectangle Area of rectangle

532%x 108 m? = Length x Breadth
=
28x 107 m Breadh = Area
=1.9%x10%m Length

(ii) Perimeter of rectangle Perimeter of
=228x10°+1.9%10%)  rectangle

=94x10" m = 2 (Length +*
Breadth) -
15. Speed of light = 3 x 10° km/s } Given
Speed of sound = 1.226 x 10* km/h
. 150 km o
a) Time taken= —221 . Distance
® Tim 3 % 10° ks Time = = eed
=5x107%s

(b) In 1 hour, (3600 s) sound travels 1.226 x 10° km.
In 1 second, sound travels

_ 1226 x 103 1'h =60 min "
T 3600 =60X605s
= 0.3406 C T =3600 8
=3.41 % 10" km (correct to
3 sig. fig.)
(c) Time taken ) Distance
150 ki e = = eed
3.406 x 107! km/s "Speed of sound
=~ 4.40 x 10* s (correct to =3.406 %107 km/s.

3 sig. fig.)

Test 3: Congruence and Similarity

s<82 O\ 30N
W
T

(a) SRT=PRQ
= 30°

- Teacher’s Tip " -

Use a matchmg dlagram to match the correspondmg
rtices. : -
'e symbol f=! means 1s congruent to’,
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