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SGS Half-Yearly 2007

QUESTION ONE (13 marks) Start 2 new page.

()
(b)

)

(d)
()
®

()

Write 803-7 in scientific notation.
Simplify:
G) 3u® —ud
(i) b+2b—65+6
(i) 5a® x a?
(iv) VI8
Evahuate:
Q) V7 x 7
(i) +/0-09

Solve the squation 4 — 9 = 11.

Evaluate Tu — 2u® when u = —1.

Solve the inequation z — 2 > —3 and graph your solufion on & namber line.

3 .
Express 75 with a rational denominator.

Exam continues next page ...




SGS Half-Yearly 2007
QUESTION TWO (13 marks) Start o new page.

{a) Simplify:
6o —
(i> yzyy

. 8 .7
(1-1);;2——.-'@

(ifi) w® +u?

(Ev) v63 —+/28
(b) . A

7
W

B

' : C
Zem [) Gom
() Use Pythagoras® theorém to show that AD = 2v/3 ¢ in the didgran above.
(ii) Hence find the ares of triangle ABC . Leave your answer in surd form.
{¢) Solve for z,
32z
7

<5,

(d)

In the diagram above, AOB is a sector of & circle with centre O and radius 5¢m.
Given that ZAOB = 72°, find the area of the sector. Use the approximation 7 = 3-12:

Exam continues overleaf ...
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QUESTION THREE (13 marks) Start a new page.

(a) Evaluate:
{i) 1689
(i) 1000~ %

(b)

Find the surface area of the solid above, which is made up of cubes of side length
lmetre. . .

(c) Write the formula V = 44 — B with A as the subject.

@) 17_\7 2em K

L]

g em

ME— ’_L

gom .
(i} Find the area of the trapezium K LMN in the diagram sbove.

(it) The trapezium is the cross-section of a stéel girder 2 metres long. Find the volume
of the girder. Leave your amswer in cm® .

(e) Solve:
@) 2(3+1) =3z

—— 4
@) 122 23 g

2 5

Exam continues next page ...
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QUESTION FOUR (13 marks) Start a new page.

()

In a skateboard park there is a solid with dimensions (it metres) of
10x 4% 18. A piece of the solid in the shape of half a eylinder of diam
has been rémoved, as shown in the diagram above.

(i} Find the area of the curved sticface. Use the-approxdimation = = 3.1.

etet 8 thetres

(it} Find the volume of the solid. Use the approximation 7 = &1,

(b) Expand and simplify:
@) (2a‘- 8)(2a + b)
() BV7 - V2T +3V2)

(c) Suppoese u = ai —z. Find the value of c when u =10, t =3 and z = 8.

(d) : Scm
4 2cm B K_I L
Sem’
C
M

In the diagram above, triangles ABC and K LM are both right-angled and
LACB=[/KML. AB =2cm, AC = 5¢cm and KL = 5cm

(1) Explain why AABC ||| AKLM .
(i) Find the léength of KM

Exam continues overleaf . ..
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QUESTION FIVE (13 marks) Start a new page.
(a) Wiite in simplest form, without negative indices:
) (627
(i) (m"1n2)2

i 3 2

[e) Simplify (z+9)* — (z — )%
;(d) IHs=1eandt=-3, evaluate:
£ (1) 10s2
¥

Gi) s —¢2

(€)

w4

A goldsmith designed a small pendant in the shape of a triangular pristh as shown.
(i) Use Pythagoras’ theorem to show that CB = vBcm. o

(i) Find the surface area of the pendant. Lieave your answer in surd form.

(i1} Find the volume of the pendant. Leave your answer in surd form:

HExam continues next nasge ...
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QUESTION STX (13 marks) Start a new page.

(a) Byron has been asked to solve the ineguality
S—zx <4

and to display his solution on a number line. His solution is as follows:

5—z<4
S0 —z<4-5
So —r<-—1
So v<1
-3 -2 -1 0 1 2 3 4

Is Byron’s solution correct? If not, show using a-specific valus for = that his solution
is incorrect. s

(b) The smallest of three consecutive integers, plus three times the next; plus five times
the next, is 724. Form an equation and solve it o find the thres integers.

(c) A father is now four times as old as his son, and in 16 years time he will be twice as
old as his son. By forming an equation and solving it, find the age of theson.

(d) Salve ¥3+y=

(&) For the formula y = ;3,% Jindz ify =8.

Fixamm continues overleaf ...
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QUESTION SEVEN (13 marks) Start a new page.

(a)

(b)

©

(d)

()

Make m the subject of the formula

;TL- — T = 2r.
3cem
lcm

lomy

The cube above hes two square holes, one vertically from t6p to Bottom, the other
horizontally from left to right. Find the volume of the resulting sobd. -

The speed of light, usually denoted by ¢, is apprﬁ;dmateiy given by &= 8x 105 metres
per sécond.

(i) Using the value of ¢ above, find how many metres a beam of hght will travel in
oné hour: Leave your answer in sclentific notation.

(i) The very distant star Thalis is approximately 2-16 x 10%° kilométres from Earth.
How many hours would it take for a radio signal which travels &t the épesd of
light to teach Thalis from Barth? Leave your answer in scientific notation.

The running-rail of a race course is 400 metres along the straight section and has
a semi-circle of diameber 100 metres at each end. Two horses are travelling around
the course. The first is travelling along the runhing-rail and for all practical purposes
covers a distance equal to the length of the running-rail. The second horse is 20 métres

- out from the first horse for one complete circuit of the courss. How much further does

the second horse travel? Leave your answer in terms of «.

Solve 1/ §/ ¥z = 2% .

Exam continues next pasge ...
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QUESTION EIGHT (13 marks) Start a new page.

(a) 12

] L

The target sbdve is t6 be constructed so that there are four concéntric civcles, the
largest having a diarneter of S metres. The other circles are to be sach that the sres
of the central circle is equal to the area between successive circles. What are the radii
of the four circles? Where necessary leave you answers in surd form. '

The figure above is a véise. All measurements are in centimeties. (d) Cven that . can be exprossed in the £
e T o ' - (d) ———__x/’?-i—\@—\/?; an be expréssed in the orm
(1) Show that the capacity of the vase is 1:519 Htres. ST B ) /s
‘ J— AVT+B5 + C+/105 + D3
(ii) If 1-25 litres of water is poured into the vase, how far from the top will the waber - ;9 +

reach? Give your amswet correct to the nearest millimetre.

(b) B

where A, B, C, and D are integers, find 4, B, C and D.

,\/'7_

In the diagram above, AABC and ACDE have right angles at 4 and C fespectively.
E is the mid-point of BC'. ED is patallel to AC . AB =+/7 and AT =1 .

(i) Prove AABC || ACDE.

(iiy Hence show that CD = +/14.

Exam continues overleaf ...
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EACH QUESTION IS OUT OF 13

1. (a) 8037 x 10°
(®) @) 2u®
) 638
(i) 5a°
(iv) 3v2
() @7
(i) 03

@ dn-9=11
So 4n =20
So n=35
fe) Tx —1—2x (=1)?
=72
= =9

) z-2>-3°

Se > -1

o bu—y 5y
2. (&) (@) yTy?%:%

®
(i) «*

(iv) V63 — /28 = 8v7 - 2V7
=J7
®B) Ol AADE .
AD?+ 2% =4

So AD? =16 -4

So AD =12

S8 CAD =2/3em @
(i) Area AABC =1 x8x 23

ﬁ%ﬁc’nﬁiﬁ‘

] |lwm

3—2z
7
So 3—2z«35
So —28<32

So > ~16

{d) A:%xwxﬁz

1 :
== x3§12x5°
5>< X &

©

<5

=312x5.
S0 A = 15-6cm?

or 78 or

2 Form III Half-Yearly : Solutions

3. (@) () 6+8°=16+1

=16

: 2 1

i) 100078 = e

() (¥/1000)2
1

1
= T5o
b)) A=6x2+3x2+3x2

~24m

{c) V=44-B
SedA=V -+ B
. V+B
| S, 4= .
@ () 4=1@2+8)x8
A= 400m®
Gi)  V'=40x200 :
S6 V = 8000 cm®
Deduct dne miark for no/wrong units
® O 20818 =3
So 6+2z=3z
S0 z=6
l—z =z+3
5 T5 0
So 5(1 ~ ) +2z+3) =0
So 5—5x42z+6=0
So —3z=-11

_ lierg2
So T =3 = 3%

(@)

4 (a) (i) A=Lix2xwxrxh

=31x4x10
So A=124mw’

() V= V. of prism—V. of half cylinder
=10x4x10—-Lxmx4%x10
=400 — 8 x 31
= 400 — 248

V=152 |JvY
() (1) (26 —b)(2a+b)
=4a® — b,
@) BVT—V2VT+38V2)
=214+ 9V~ V14— 6

=15+ 8V14 *

() 10=8—8
So 3a = 18

S50 a=686
(d) (1) AA test. OR
as théré are 2 pairs of equal
angles:
(i) In similar triangles the
corresponding sides are

proportional.

oo KM _5
°T5 T3

. s

So KM = 7 X 5

So KM =125% e, [/y]
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Form I Holf-Yearly : Solutions 8
5. (a) (i) 1 6. (a) No. Byron is not correct. 7. €a) P Tn=2r (e) s =%
) 2723 There is an error from the penulti- 3 Y N
() mtns mate line to the last line. So =2+ Tn Se ((m")g) =27
i - The direction of the inequality m 1 %o % =27
= f_z_ shoiild be reversed. Se T 51 L\ N
mw A possible numerical example is d _'3_ Se xﬁ) = (2 iz
3 2 z=0. o So m = A/ (g%
(®) K‘{"Lm Iz =0 weget 5—0 < 4 which is 2r+n - So “ ( )
_ (V24 1) +2(v2—1) not true. V=3 -2x1?x3+1° So T'='?2
(V2-1)(v2+1) () Let the smaliest integer = «. SoeV=27-6-+1 So z=1

32434252
N 2—1

=5vI+1

© (o9 =(z—3)°

'::(x-’l—y+:c_y)(m+y—a:+y}

=2z x 2y

(@ @) 10x%x(-3?
=18
@ B -y
=5=1 )
—afzy [y
(& () - CB*=(\2)+(V3)?

=5

So OB =+5¢cm

Soz+3lx+1)+5(z+2) =72

So z+3z+3+554+10="724

Se L 9m=TIl

So . =78

56 the integers are 79, 80 and 81.
(¢) Let the son’s agé be s.

B0 45+ 16 = 2(s + 18)

So ds + 18 = 25 + 32

S0 28 = 16
Se s=28 _
So the son is 8. NOAR

@ Yity=2
So 3+y=38

So y=25

(i) SA =2xIv3xVI+2/3+2v2+2xV5

=v6+2V3+2v2+2V5em

@) V=2x1v6 .

So V = VBem?

T
(©) 8=33
S68(3—z)=2z
Se 24— 8xr ==z
So 9z =24

S0 c=3%23  [JY

() @

So V =22cm®
d = speed X time
=3x 108 x 60 x 60
=3 x 3600 x 10%
=3 % 36 % 10% x 108
=10-8 x 108
So d = 1-08 x 10 m
(it}  t=distance + speed
216 % 10% x 1000
= 3 x 10°
216 % 19(%8-9)
===
=072 x 10%°
= 7-2 x 10'® seconds
7-2 x 1019
~ T80 % 60
7:2 % 1019
T 3Ex 108

7-2 .
= 1% 16(19-3)
35 X 10

hours

So t =2 x 10'® hours \/\/\/ '

{d) The difference only occurs on the

bends.

So the difference = 1407 — 1007
So the second horse travels 407 m
further.
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V' = area cross-section x 4
=(3(6+12) x 14 +21 x 12) x 4
=9 x 14+252) x 4
=378 % 4
= 1512¢m?
So V = 1-512 litres

(ii} Volume of water in trapezoid = 126 x 4 = 504 cm®

(b)

()

So the volume of water in the réctangular prism = 1250 — 504 = 748 cin®
Let £ = the depth of the water in the recbangular prism.

5o 48z = 745

So =746 <48 ~ 1554 :

So the height from the top that the surface of the water is: 21— 1554 = 5.48
So the height from the top is 5-5cm

(= 55mm) to the nearest mm. R

In A's ABC and CDE

() ZBAC = (DCE (given)

(i) LBCA = LDEC (alternate s, AC || ED)

Se AABC || ACDE (AA test)

In  AABC BC?=(vV7)® +1? (Pythagoras)

Se BC%2 =3

So BG =22

So BC =+/2 (E is mid-point of BC)

Now S CF (o teopondingsides ace proportional)
AB = AC correspon nc,. 3ides are Proporeions.
cD 3

SO —— = —
N

So CD=V7xv2

So CD=+14

6 Form I Half-Yeerly : Solutions

(c) Axea of the largest circle = 7 x (g)z =Srm?®.

So the area of the inner circle is S m”.

Let the inner circle have radius 1, the second circle 73 and the third cirele rg.

g
Sowri=_u

16
9..
2-—__
L S0TT = 12
-3
Sorgzzm
Area of the second circle = gvr m?
/2
This gives rg = %_m
Similarly r3 = ?{E m
3 &2 W3 3.
So the 4 radii in ascénding order are: 1 T\/_, —4—\/_ and im'etres
@ 1 T+ VB+VE ,
TVTEVE—VB T (VT VE) = VB) (VT4 VE) +3)
_ VT++5+43
(VT+V57 -3
_ VT+¥54V3
T+2v5V7+5=3
_VT+VE4V3
235+ 9

(V7 + V5 + v/3)(2+/35 — 9)
(2v/35 +9)(2v/35 - 9) -
1454 10VT42VI05 - 9v7 - 9V5 - 93

140 — 81 |
_ V7+5v5+2/105 - 9/3 '

59
S0 A=1, B=5C=2and D= -§ VvV

87-Halt-Yiy-Solns  17/5/07 ) ‘ + REP SGS May 2007




