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180 I Enrichment Maths for Secondary School Students

Number

Write true or false for each of the following, giving reasons for each.

@3x4-12+6=0
(b)3x(@4+6)+2=15

() 3x2+4+9=2
(d) B+3x2>(8+3)x2

(a) The sum of 3 consecutive numbers is alivays divisiblé by 3.
(b) The sum of 5 consecutive numbers is atways divisible by 5.
{¢) The sum of 7 consecutive numbers is always divisible by 7.

¥ x, y, z, w are consecutive numbers then:
(a) ¥+ y+ z+ wis a multiple of 4 (b) yz-xw=2
(c) yw—xzis even .

(2) T nis 0dd: - SRR
() n+8isodd i) 2% + 5 is odd,

(i) »*+5is odd (ivy #»3isodd
(b) If nis even:
(i) n*iseven (i) 3n+2iseven

(i} »*+5iseven

If n is a positive integer:

(@) n® + 1 is even, if »# is odd
(b) 2n +1 is always odd

{c) n'iseven, if nis even

(d) #* — n + 11 is always prime

{e) n’ —n + 41 is always prime
(£) #*+ n+ 41 is always prime
(g) (n—1)!+ 11isdivisible by n

A, B and N are whole numbers.

(a) If -i— and % are whole numbers then the following are aiways
whole numbers: '
2
® ATB @) NT
2
i) 4 w
e N ' '
(iii) B
®)yIf % is  whole number then the following are always whole numbers:
W N .y 2N
@ = v) %3
i X @ Fz
(iii) v R
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7 (a) 13!+ 11 is a prime mumber ‘ - - 382 | Enrichment Maths for Secondary School Students
(b) 131 +2, 1314 3,131+ 4, 131+ 5. .. 131 + 13 is a set of 12 consecutive NS
composites
(©) 1+2x21+3x3l+4x41=51 -1

Algebra

Write true or false for each of the feltowing. If a statement fs false, correct it.

w’&m:’"‘""”‘

Pl
ivrnlt

8 If pand g are prime numbefs, then the HCF of:

. _ 2 1 ’ ]_) -___p?qr
(@ pandgis 1 (¢} p*and g?is 1 Jg 1 % 3a ta= 3§a 8 f(’;‘{ e
’ i ? is p* i a-oa=- — 2l
() pPand gis 1 (d)g‘andpq:s.P %f ©) 30 br2aea- b ® 2ppa-1 =20
9 If p and g-are prime numbers, then the LOM of: gfég () Ha+b)=2a+b M alb +2(;) =3(b +c)a
@ pandgispg © pland gispiy. () 21 +a) +3a=2 +5a . ma+d=a
@ mdaisra @ prendpaispg’ ©) ¢+ = d @ P-fp=p
‘ - (®) Qay=2d’ (0} Spg—3gp+2p°=2pg+2p

10 (a) If the LCM of p and 22 is 154, then the only value that p"can take is 7. £ )

: _ 2
(b) If the LCM of p and 130 is 2210, then p can be either 17 or 85, (Wala+b)=a"+ab

jons!
11 If 4897°% is multiplied out, the last digit in the final product is 1. 2 Watch those signs!

: - 4 _2
1 o @ (-a)=-d" - ® ;=73
12 (@) 5 _h.as a cy.cle of six repeating digits. ®) —a2= ~a)? | : (t) (—4p)(~6q) = -24pq
(b} 0.2is a rational number, i.e. can be written as 2. 2 422 ) —5%=-25
0531 - 0] (c) ~(be= b i N
(c} 0.23is a rational number. @ ;2(5 —¢)=-2b+2¢ - 0] (_5)4;‘ _-245
13 (a) Annabell buys a toaster for her shop for $50 and marks it up by 45%. Later & ~3y=-3c ‘ (k) ("2)21= —3
during a sale, the toaster is advertised at “45% off marked price’. ) —(3cy=-27c" O bHTa=-a
The price of the toaster i§ the original wholesale pI.'iCﬂ of $50. 3 Watch those fractions! )
(b) An employer gets 20% discount on all goods sold in the shop. However, he d+a g . P4 _ P 1
has to pay tax at 5%. It does not matter which is caleulated first, tax or (a) eyl @ g " 4
discount, on any item that he buys. ) 1 \ atbh _g b
' (b) 5+ 5p=1 - B
14 Alocal Council has set a rate of 1.34 cents for each dollar in the unimproved 2 2 g4
capital value of land. If Mrs Nelson’s tand has a value of $85 000, then her rate Sy A2 1 &) =3a+2
; © %, =7 2
due is $1139. - 3P m+4
2__P ) =
15 (a) If you want to increase something by 20%, you just muliiply it by 1.2. @ q° T q - 4
(b) If you want to decrease something by 20%, yon just multiply it by 0.8, @ 2= 1, (m) }I +g= %
16 The initial cost of a hire car is $P plus a charge of x cents per kilometre. 7 : 3 ? 7 3p+6 3p+2
The total cost, C, in dollars for travelling y kilometres is: ® z+ 5= 735 W 3
= . =py 5 5 5 a_a_a
(&) C=(P+100xp {c) C=F+ o 5 ®2+3=7 © 537§
®C=(P+ Tb%” (d) C=P+100xy 3ptqg _p
® 3g+r T

4 Watch those powers! 1

c& @) @@+ bP=d+ © Gar'=
) i b7 =asb (®) Na & /b= ard
1 3.
@ Le4p= 2y ® Gy =2

t . R 2 a 2(1
@ (rp=r ® (=5
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O Le2507=5a ® (fpy=p? ‘
. Enrichiment Maths for Secondary School Students
@ \f!j(wf;+71—}j—)=p+l M (@+%)2=P+%.
5 dr 3 ¢ ; p. Tavestigate differences like 87 — 7% or 72 — 6%, If the statement is true, try 10
@ ST 4 20 (e 'ri P Sub JENTY AN prove your result algebraically.
TRy X xy (b) Since 57+ 12226 =2(9 +4) =2(37 +27)
624 22 = 40 = 2(16 + 4) = 2(47+ 2%)

(b} X x=1 _ 1

T+l X T (x 41
. 72417 =50=2(16+9) = 2(47 +3%)

6 Ifx,yand z are different numbers then: 64 42=52=2(25+ 1) =2(52+1?)
Tt is always true that 2(a* + b%) is the sum of two squares.

@@+ tz=3+0+2) (@) (o2 =200

® =Y+ z=x—y+2) (&) (x= .

: -"'}’)TZ=I+(}’+1) I . ia-

(@ x—W-z=x-(y—2) () xz+y=x+(+2) 13 () If 1,3, 6I 10. . . are triangular numbers, then the nth triangular number is:
: - T} = En(n +1)

7 Ifx, yand zare integers, and xyz = 0:
() Since 1+3=4

(a) All Of.l', ¥ and Z are Zero,
(b) One and only one of x, y and z is zero. 3+6=9
B (C) At least one of x, y and z is zero. 6+10=16
_{d) Some, but not all, of x, y and z are zero. C e :
. 1 the above pattern can be géneralised, so that the sequence formed by the sums
8 (@) IfE= Emv2 then v = \/% of pairs of consecutive triangular numbers, is the sequence of square nurnbers,
(b} Hv=/u* +2as then ol Yo 14 Each of the following start with a true statement. Then al some stage it becomes
2s false. Find the flaw in the following mathematical fallacies. :
©1td= 2 then k= 247 @ 20 =20 :
3 3 4-24 = 100120 .
@Tfr= 2 then n = 2PP-T 4-24+36 = 100—120+36  adding 36 to both sides
n+l : T (2-6) = (10-6) .
{e) EA=P(l + I—G%)R then r=100( A= 0 26 =10~6 finding the square root of both sides
1 P 2=10 i adding 6 to both sides
D Ifv= 37 *h then h= -% (b) 11 > 8 is a true statement
T —45—7 subtract 15 from both sides

16> 49  square both sides
© IEf(n) = " —n+4l
f(1) = 1-1+41 =4l aprime numoer
f(2) = 4—2+41 =43 a prime number
f3)=9-3+41=47 a pfime number
F(4) = 16— 4+ 41 =53 a prime number
f(5) = 25~5+41 =61 a prime number
f(6) = 36—6+41=71aprime number
F(7) =49—7T+41 =83 a prime nurmber, and so on . . .
therefore f (n) = n* — n + 41 is always prime '

9 If the operation * is defined by a = 5 '
B ya’x‘b:(—.l ES _1a
23 =(_1)32+(_.1)23 Ya+ (-1yb so that'
=-2+4+3=1 them '
(@) 3=d4=44%3 ' © a
ax0=
B) B#d)5=3%(4«5) a

10 Tfxsy=22+4y  then:
(a) 3=5=43 -
1= ¥ = %
B)y3%x5=5=%3 © 2#3)=(12)=3

1N m@p=

min
NERI= 3 (d)y If = -
gbga@b:bgj (@©2008H=00304 @ | a{; = 2!) multiplying by a
D a@bOY =@ D¢ &b = ab-b subtracting
12 (a) IT,];; ;ee(g:?:;?eﬁs):ned by the difference between pairs of consecutive square (@a—Ma+b) = bla— b . .
quence of even numbers. atb = b dividing by a —b
b+b =b subsfitutinga = b
26 =5k
2=1 dividing by b
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(e) 1f x=4 .
RSN [ I ' squaring both sides
—dxy = 16—4x subtracting 4x from both sides (b) A E F 8 The unshaded part of the rectangle ABCD,
x—4) = 4d-x) where AB =24 cm, BC = 8 cm and
A=) = G- 4) EF =10 cm is 96 e’
x=—4 . dividing by x — 4
HYIf x<y
M-y <yx=y multiplying by x— ¥ {
X mxy<yr -y DG ¢
Bm2xy+y <0 bringing 41l terms to the LHS 9 (a) Ifaperson walks at 6 kivh for £ hours, then he walks 67 k.
(x—yP<0 (b) The length of a side of a square whose area is 4 m” is 20 cm.
(¢) m minutes and s seconds is equal fo 60m + s seconds. 4
(d) ¢ centimetres and m millimetres is the same as 100c + m millimetres,
é% {(e) I the length of a rectangle is 2 cm and the breadth is 7 mm, then the area is
140 mm? ’
- (f) If the area of a square is h hectares then each side is 100  metres.
Measurement () If the volume of a cube is 27 m’, then each side is 30 cm,

() A swimming pool is filled with k kilolitres of water. This is the same as

Write true or faise for each of the following, giving reasons for each. ) 1000k Titres.
1 I each side of a triangle is doubled, the area is multiplied by 4 (i) Ifa cup has a capacity of 250 ml, then from p litres of milk, 40p cups can
be filled.

If the radius of a circle is increased by 50%, the area is increased by 125%. - .
(fy 1f k metres® of top soil are dumped in a heap on a garden and spread on a lawn

so that it i§ 5 ¢cm thick everywhere, then the area it covers is 200000k cm®
(k) A train travelling at 60 km/h taKes k seconds fo pass a man standing on a

2
3 Of all rectangles with a given perimeter, the square has the smallest area.
4

station. The length of the train is 1000k metres.

A rectangle of length x and width y has the same perimeter as the square of side

length Yy k
. s g2 . . L’
5 1fa 20 o diameter pizza serves 2 people, a 30 om diameter pizza serves 3 () If the surface area of a cube is k cm?, then each side of the cube is 10 c cm.
people. (m) The volume of a cube of steel with a density of 7.9 gfcm® and mass of

m grams is 7.9m cm’.

(n) A box measuring 0.5 m X 20 ¢m x 12 ¢m holds 12 L.

(o) If 1 pound equais 0.45359 kg and there are 14 pounds in a stone, then a
person who weighs 8 stone 12 pounds weighs approximately 56 kg.

{p} Tnw weeks and / hours there are 1080w + 604 hours.

{q) A rumner’s heart beat is 120 beats per minute. If he runs 500 metres in 80

seconds then his heart beat a total of 90 times during his run.

(@) If$A 1.00 = $US 0.6 then $US & = $A%

{s} If a phone call costs $5 for the first mmut;:, and $1.20 a minute after the first

6 If a small 2 X 2 x 2 Rubik’s cube cost $4.00, then it is fair to charge $13.50 for a
3 X 3 X 3 Rubik’s cube, if the cost is only dependent on the number of small
cubes.

7 Ifthe cost of a mini 7 cm diameter and 2 ¢m high pizza is $2 then for a 14 cm
diameter and 3 em high pizza the charge should be $6.

8 (a) A If in this diagram, AC=15 cm, CB =6 cm
and AD=8 cm, thenEB =3 %‘cm. ‘

minute, then if 4 conversation cost $d (where d > 5) then it lasted é-i
minutes. 1.2

(t) If the area of right angled trapezium with parallel sides of lengths & cm and
12 cm is & metres?, then the height is 100k metres. . ‘

10 For a cerfain recipe a cube of butter with sides 6 cm is used. If a cube of butter
with sides 9 cm is used, when this same recipe is made for more people, then all
ingredients in the original recipe will have to be increased by 13.
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11 A family drives from A to B at an average speed of 60 km/h. On the return trip s .
from B to A, late at night with little traffic, their average speed is 80 knv/h. The
average speed for the whole trip from A to B and back is 70 km/h.
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fits

4 A ' In this diagram, BEC and AED are straight
lines, AB//DC and AE = ED. Then
AN ABE=/N DCE.

Al
b

P
Sl

12 1t takes 80 seconds for Amy to walk up a stationary escalator, and 60 seconds to
reach the top when she is stationary on a moving escalator, If she walks up the
moving escalator at the same speed as she walked up when it was stationary, it
will take her 34 2 seconds to reach the top.

. »
Ao AR

o

e

2}

5 (a) If a line does not lie in a plane, it meets it in just one point.
(b) Two distinct planes can have three non-collinear points-in common.

Space

Write true or false for each of the following, giving reasons for each, 6 (a) 45° is really the same ag 315°

1 Using the diagram on the left. (b) M £ PORJIL LMY,
. (@) y +w = 180° a The angles in £ POR are smaller than
®) w=z+y the angles in A LMN.
() w=x+z
/ w (d) w>x
(&) x+z<w+y
- B x=w 5 R L N
2 A 5 Using the dlagram on the left. ©) o AN ABCHIN XYZ,
7 {a) d=b The angles in A ABC are bigger than
(b)Y e=b the angles in A X¥Z,
(c) a+b=180° g z
(@) a+d=180°
L 2lo (e) c+e=180° ‘
: ) a+d+c+e=360° i 5 ke v

3 (a) A paral]elogram thh a pair of adjacent sides equal is called rectangle.
(b) A rectangle has all its angles equal.

(¢) A square belongs to the family of rectangles.

(d) A rectangle belongs to the family of squares,

(e) A trapezium has its opposite sides paraliel.

(f) The diagonals of a kite bisect each other at right angles.

{g) The diagonals of a thombus bisect each other at right angles.’

() The diagonals of a parallelogram are equal.

(i} A rhombus is a special parallelogram with adjacent sides equal.

() A square is a special thombus with all angles equal to 90°,

(d) Max is swinging on a swing. If the seat sweeps through 50°, then his fest
will sweep through a greater angle than 50°.
() It is possible to draw a triangle which has: ’
(1) two right angles.
(ii) allits angles the same.
(ifi} one angle equal to the sum of the other two.

. Three straight lines intersect as shown in
the diagram, It follows that:
(2) "y = 60° and x = 140°
(b) y=40° and x=100°
(c) y=60°andx=100° -
(d) y=60°and x =40°

7 g0°

140°
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8 In this diagramn the longest side is AC.
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Chance and data

Write true of false for each of the following, giving reasons for each.
1 When 1 coin is flipped, there are two outcomes (H, T) so the probability of each

is —2— When two coins are flipped, there are three ontcornes (HH, TT and a H and

a 7'), so the probability of each is ,;_

0 Ifa 3-metre pole casts a shadow 4 metres long, then the height of a tree which

casts a shadow 12 metres long is 11 metres. 2 When one die is rolled, there are 6 outcomes, so the probability of each is %

When rolling two dice, there are 11 possible outcomes for the sum on the dice

10 Pythagoras’ theorem can be generalised, so that if similar figures are - drawn on

he 1 tfi has an area equal to the sum of the C ORI - .
the sides of a right triangle, the largest figure ha q . g},{; (2, 3.4... . 12), 50 the probability of each is 1 ]
areas of the two smaller figures. éﬁ < ‘ 11
. In any triangle with sides , b and c: Ay i:: R 3 A set of 12 cards is mimbered with the positive integers from 1 to 12, If the
a+b>c g j ﬁ cards are shuffled and one card is selectéd at random, the probability that the
¢ R a+c>b A number on the card is divisible by 2 or 5 is:
b+c>a ] 7 | 2
(a) only one of the above statements must be & ; () 3 (c) 3
b true. 1 -
) D) ¢y =

{b) all of the above staternenis must be true.
12 (a) A rotation of 30° clockwise followed by a rotation of 60° clockwise is 4 (a) The probability of correctly answering exactly two out of three true or false
equivalent to a rotation of 90° clockwise.
() The shape and size of a figure are unchanged under a rotatlon
{¢) Under reflection, a figare and its image are not necessarily congruent
(identically the same in shape and size).
{d) If a figore is rotated about any point through 360°, the image coincides with

the original figure.

questions if the person is gnessing is %
(b) The probability of correctly answering at least three ont of fonr true or false
questions if the person is guessing is % ) A
(c) The probability of drawing two kings on two consecutive draws from a pack

of cards if the card is not replaced after the first draw is —I—

13 If A ACR is similar to A DCE, then:
' nox 14 221
A @ =% (d) The probability that the sum of two dice equals 7 is .
m 2-8 1 1
x 6 5 If the probability of a pregnancy resulting in twins is o and in triplets is 5500
D x (¢) -Iéi = % and a large hospital delivered 20000 pregnancies in 10 years, we would expect
6 r 6 to have: : .
5 (d) [Pl (a) 200 twins
€ 8 14 @ X 22 (b) 2 triplets
e) == -
6 8 6 Kevin had three test scores of 88, 86 and 84, whilé Jonathan had scores of 72, 95

and 94. When comparing Kevin's average with Jonathan’s:
(a) Kevin's was | point higher.

(b) Xevin’s was 1 point lower.

(¢) Both averages were the same.

{d) Jonathan’s was 2 points higher.

{e) Jonathan’s was 2 points lower.

&
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: Solutions ® True or False 407

7 (a) Itis posible to find 3 different whole numbers whose mean is 17
(b) 3 different whole numbers have a mean of 2. There are four sets of such
numbers. :

Chapter 7 True or False

Number
1 (a) False LHS=12-2=10
(b} True LHS =15
() False  LHS=6 %
(d) Falss ~ LHS=14 RHS=22

8 Ifthere are n scores that have been placed in order from the smallest to the

n+1

largest, then the median is the th value.

9 IfXY=2X7=3XW=4VYandif P is 2 point selected randomly on the segment
XY, then the probability that P is between:

(@ Xand Zis L . 7ig 1
(b) Vand ¥is 12 ‘ . © Z’and ’ 1_3 41 2 (a) True' 3 consecutive numbers will always have theform 3n,3n+ 1,3n+2
3 (@ Wand Zis ¢ (though not necessarily in that order) and the sum of these numbers is
I | 1 J ;- On + 3 =331+ 1) divisible by 3.
X id A 1% Y (b) True S consecutive numbers will always have the form Sn, 50+ 1,510 +2,
10 A & om R : ABCD is a square with each side 6 cm. Eisa - Sn+3,5n+4 (.Ehough not necessarily in ﬂ:lzft order), and the sum of
point on BC so that BC = 3BE : these numbers is 251 + 10 = 5(5n + 2) divisible by 5.
. ) T (¢) True similar argument to the above
+E If P is a point chosen at random on AD then

3 Letx=k—1,y=kz=4k+1,w=k+2is onec way of writing 4 consecutive
numbers
(2) Falseas x+y+tz+w=4k+2
® Trueas yz—xw = k(k+ 1) - (k— 1)k + 2}
=12
(c) Palseas yw—xz = kk+2) -k —-Dk+ 1)
= 2k+ 1 this is always odd

the probability that:
{(a) area A BPEis 12cm?is 1.

(b) area A ABP is greater than 9 cm? is %

4 (a) every odd number is of the form 2k + 1 so letn=2k+1
(Q) Trie n+8=2k+9
(ii) False n*+5=4k +4k+ 6 isan even number
(iii) Tree 2n*+5 =8k + 8%+ 7 an odd number
(iv) Tree  n*= 8Kk + 12k + 6k + 1 or odd X odd x odd = odd
(b) every even number is of the form 2k so let n = 2k
() Trwe n*=42
(i) False n*+S5=4E+5
(iii) Troe 3n+2=6k+2

5 (a) True ifnisodd »*is odd as (odd)(odd ) = odd and
72+ 1 iseven as odd + 1 is even
(b) True 2x is always even irrespective of whether » is odd or even
and so 2n + 1 is always odd
{¢) True if nis even n® is evén : .
let it = 2 then n® = 2m ¥ 2m = dm?, an even number
(d) False this expression will produce primes for n = 1 to 10
however, whenn=11,n"~n+11=1 12, a composite number
(e) False this expression will produce primes forn =1 to 40
however, whenn =41, n* —n+41=41 2, & composite number
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(f) False this expression will producc primes forn =110 39
however, when 2 =40, n®+n + 41 =40(40 + 1+41
=41 x 41, a composite number

(g) False (n — 1)! + 1 is divisible by n if and only if nis a prime number.
“This is known as Wilson’s theorem, ¢.g. when n=6.
5141 =121 is not divisible by 6.
6 (a) If the result is false, then one counter example is sufficient to disprove it.

N _ N_68 N _ 6 .
i ‘adB 2thnAw'_B--3_}_21s.nota\1vhol&numbevr.

6
3

(i) False if - N g then 2 = % which is not a whole number.
2

(i) Falseif

A N

. N__4 ﬂ_gi N _ 24.
(iii) FalselfA =3 dB 12th B~ Axi2 anotawholenumber.

(iv) True since if ﬁi is a whole number then 4 is a factor of N, and hence A

is'a factor of N2

(v) True since if N is a whole number and since % is a whole number

A
2
then % = % X % is (2 whole number)(a whole number)
= a whole number

# :55“\‘\% m G T Tue since if i‘% is a whole number, then A x B is a factorof N.so A
g":\j alone is a factor of N

(if) True sirnilar reason to the above.

N 2 AB  3x4.
(iif) False since AB = 3x4 is a whole number but =+ N =g s nota

whole number.
(iv) Troé since if A % Bjs a factor of Nthen A X Bisa factor of 2.

N _ 30 N 30
(v) False since 4% 5T Ix3 is 2 whole number but ——— AR - I%2%5

is not a whole number.

7 (@) Falseas 131+ 11 =13 x12x11x10x%.. K3x2x 141l
=11(13x12x 0% ... x3x2x1+ 1} hence composite

(h) Tiue as the numbers are obviously consecutwe and by & similar proof fo the
above are all composite,

8 (a) True the only factors of p are p and 1, while the only factors of g are ¢ and
1, so 1is the HCF
-(b) True the only factors of p? are p?, p and 1, while the only factors ofgare g
and 1, so 1 is the HCF
(c) True the only factors of p* are p?, p and 1, while the only factors of g° ate ¢,
g and 1, so 1 is the HCF
(d) False the only factors of p* are p*p and 1, while the factors of pg are pq, p,
g and 1, so p is the HCF

Solutions ® Trua or False l 4089

9 See question 15 for the factors of each
(a) True
(by False TL.CMisp’g
{c) True
{d) False LCMisp’yg

10 (2) False as22=2x1land 154=2x1Ix7, o
sopcanbeeither 7, or 7x2=1d, 01 7x 11,0r 7x2x 11 =154
(b) False as130=2x%5x13and2210=2x5x13x17.
sopcanbec1ther17or17><2 34orl7x5= 850r17x13=221
or17x2x5=1M00or17x2%x13= 4420r17><5><13-1105
or [7x2Xx5%x13= 2210

11 False since we are only interested in the umits digit, we need to know 7°%

Looking at the last digits only for various powers of 7

7 7

7?9

7 3.

7 1

7

7€ 9

7 3

78 I so it can be seen that the last digits are repeating in a cyclical

order, with every fourth power ending in a 1. Therefore 7% ends

inal, and 7Pendsina3.

12 1t is not possible to be convinced about the validity of these statements from the
calculator as it does not not give you sufficient nmmber of decimal places.
{a) True doing a long division by 7 into 1.0000 . . . will convince you

(b) True itisequalto -29— the proof is as follows

letx = 0.222222...
10x = 2.222222...

O9x = 2 sox=

"

Mo

(c) True letx = 0.232323...
100x = 23.232323.

3

99x = 23 S0X= 55 . 2

13 (2) Faise After the mark up by 45% the price of toaster is $72.50. . )
After the ‘45% off marked price’ the new price is . :
$72.50x 0.55 =$39.88. e

(b) True Let an item originally cost $100 X

After 20% discount, price = $80 ’
After 5% tax, price = $84 y
If tax is added first, price = $105 %
After discount price’= $84 . S
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14 True asrate=3$

" 15 (a) True
(b) True

16 (a) False
{b) False

Algebra
1 (a) False
(b) True
(c) False
(d) False
(e) True
(f) False
(g) False
(h) Tme
(i) False
(j) False
& True
(h True
{m) False
(n) True
(o) Tme

2 (a) False
(b) True
{c) False
(d) True
(e) False

() Toe
(g) False
{h) False
(i) True
(i) False
(k) False
) Tre

3 (a) False

{b) Faise
{c) Tme
(d) Faise
(©) Trme

85000134

100
since 20% =02 50 X + 02X =12X

since X=X -0.2X=0.8%

{c) “True
() False

as3a+a=4da

as3a—b+2a=5a—b
as g+ b)=2a+2b

asat+at=2a"
as (2q)’= 8d’

as plgr) = pqr
as(p-gl=p'~2a+q

as a + & are unlike terms and we can’t add them

as (—a)i=d
as —(bcf = —b%c
as (=3c¥ = 27

2
B T8y T 3x
as (-4p)(-6q) = 24pq

as (-5)'=25
as (-2)' =2

as 4+a
4+b

1,1,
as Jp+ 5P =P

cannot be simplified

2
as Lz cannot be simplified

(a) False
{b) False
(c) False

(@) True
(e) True
(f) False

(g) False

(h) True
(i} False
(j} Tme
&) True

. () False

(a) True

(b) True

(c) False

(a) True
{b) False
{c) False
(d) True
() False

(fj Tre

* Solutions ® True or False

(f) Faise as%+%= b:l;a
5 5_ 5b+a)
False as S + 5 =
(g) False as 3 + 3 a
3ptg .
(h) Fﬂsa o v cannot be simplified
{i) True
i i ath _a b
() False as —o—= S+
' 3a+4  3q
9 Fal _3a
(k) False as — 2 +9
D 1 m+4=.ﬂ
() False as — 2
{m) Troe
" (n) False as 31”;6 =p+2
(o) True '

as (@ + By =a* + 2ab + b

as +Ja’ +&° cannot be simplified

as %(4)2 =8, while (<2)2 = 4

as vJa + +/b cannot be simplified
1 1 ; 2 25
- while25p7% = &5
as(5 T 25,0 while 25p 5

L gsate L o5 -
as (-25a)' = 5. (625a%) = 125a

as‘(\/’; + ‘JL;)2=p+2+ %

2
LHS= —2 — :
x(x+y) !

asLHS:xfy-{-zandRHS=x—y—'z
as LHS=x—y—zandRHS=x-y+z

S SR ey Loy
as LHS = 5 Fz= 3y and RAS =x = 7 =X

as LHS = £ and RHS = 2%
. y y

411
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7 1f xyz = 0 then we can only say with certainty that (c) is true. (), (b) and (d) may 13 (a) True  as all triangular numbers can be generated by Lo+
! - 2

be true in some cases but not always, hence we have to say they are false. 1 i t
. (b} True as —Z—n(n + 11+ E(H +Dn+2) = E(rz +Dn+n+2)

i 3 1_ 4 N _‘I 3 negative number, hence the sign of the inequality has fo change.
- = - . . - - ‘2 _ = ‘2 . -
(b) True similar to above (c) z:;;a;s:itsetep is invalid, since f (41) = 41> 41 +41 412 which is
T H = ={ °, ~1)* = = ) -
(c) Troe asLHS=a*0=( 1%+ (-1y0 = a=RHS (d) The fifth step, dividing by - b is invalid, since this is equivalent to dividing
1¢ (a) True asTHS = 3%5=2x9+25=43 and RHS =43 . _ by zero as a = b.
(b) False asT.HS = 3%5=43 RHS = 5%3=2x25+9=39 . (é) The last step, dividing by x —4 is invalid, since this is equivalent to dividing
{c) False asLHS = 1%(2%3) RHS =(1=2)*3 by zero as x = 4.
s =1=17 =6%3 (f) The second step, multiplying by x—y which is negative, should change the
sy = 291 =81 inequality. 3
= | . T
,;{ 11 (a) True asLHS = 80 5= £ RHS=5®8= A0 =LHS Measurement . =
{r: ¥ _ 40 1 Tme asarea= > baselx height = Ebh , ) \}ﬁ ;
7o 13 . enlarged area = E(Qb) x (2h) = A(ybh) = 4 original area j;f -“:_;,f.:
(b) True asLHS = a® b= ai 5 RHS =b®a= blfa = LHS Note that the enlarged triangle is similar to the original one, s0 if the sides :7{:’{{
(c) True asLHS=2@(3®4 RHS =(2®@3)®4 are in the ratio 2 : 1 then it can be proved that the heights are in the same iﬁﬁ Y5
. ) ratio. A3
I =g®4=2§1+(%+4) or
24,712 _ %5 12 _qyg Using the formula
7 726 13 5 726 13 Area = Als(s—a)(s—b)(s—¢)
(@) True asLHS=a®(3h®¢) RI‘ISl={({®b)®C arbic ] _
_ be _ _ab where 5 = ————= and a, b and ¢ are the sides of the triangle,
=a® = &c
o b+e atb .
_ abc be _ abg_ ., ,_ab New area = @5(23 —2a)(2s-2B)(2s—2¢) =4 Js(s—a){(s=b) (s~
=3 - {a+ ——) = S (4 ) -
+c b+c atb “a+b . o o o
_ abc b4e _abc @ +h 2 True If the original radius is 2 then the increased radius is 3r.
= Bve  abtactbe = a+b abtacthbe Original area is 477* and increased area is ot
i abe 3 abe _LHS The increase is 5772, which is 125% of the original area.
ab+ac+be - abtac+the 3 False You should experiment by drawing rectangles with a given perimeter on
the smallest. L

8 (a) False v=1+* ngﬁ

= %(n + Dt 2)

(b) True

(&) True 1

(d) True = -2-(:4 + 12+ )=+ 1P

() False  r=100[()* ~1] ' . o ,

(f) True P 14 {a) The ﬁﬁil step, finding square root of both sides is not valid, as what we are
actually saying is v(—a)? = y/(a)" isequivalent to—a=a.

9 (2) True asLHS =3+4=(-1)*3+(-1y4and RES =4 3 = (174 +(-1)3

12 () False asn®— (1 — 1)*=2n— 1 which is always odd

(b) Trie  as (a + b + (- b)'=2(a" + 1Y)

®) _T"he third step, as we are multiplying both sides of-an inequalify by a

square paper and show that the square has the largest area not

4 True as perimeter of rectangle = 2(x + y) and

perimeter of square = 4( i;—y—) =2(x+y)
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3U(l_.lLlUlI: AR S RYL - VIR RETEL .-
| -
i = s = o 2 xT
5 TFalse If diameter = 20 ¢cm ﬂle[zl radius = 10 cm and area = 1007 ey (k) False as 60 km per hour = 601000 metres per second
one person cats 50 cm 60 x 60
= 39 metres per second

now if diameter = 30 ¢m then radius = 15 ¢m and area = 225 7w em? 7

“and since one person’s serve is 50r cm? SOk
S0 train 3 metres long

-1

4L serves can be made from 225% cm® ‘
2 , () True askcm® =100k mm®and since surface area = 65*= 100k

6 True Ina?2x2x?2 Rubik’s cube there are & cubes and so each cube costs 50
cents.

A 3 %3 x 3 Rubik’s cube consits of 27 cubes and so the cost is 30c x 27

=§$13.50.

7 False Volume of small pizzé = n%— X 3% 2= 5 em
Volume of large pizea =RXTXTx3=49nX 3 = 6(volume of small pizza)

Price of large pizza

7 40n 3

= 6 % price of small pizza
=§12

(m) False

{n) Troe
(0) True

gach side = 1’10:3)1: cm

since if the density is 7.9 gfom® and mass js m grams thén the
volume of cube of steel is :}% cm®
as 1000 mL = 11 and 50 x 20 x 12 = 12 000 mL
as & storic 12 pounds =8 x 14 +12
=124 pounds
=124 % 0.45359

= 56.25 kg (correct to 2 dec. pl)

8 (a) True If we consider area of 2 ABC in two different ways, " (p) False since ipw weeks and Ji hours = (7w X 24 + I)60 minutes
Ley®)= Luswsox=35 om - = 10080+ GO mimutes
2 ) d T (q) False as if he runs for 80 seconds, then
(b) True though it seems as though there .is not enough information given, we his heart beat a total of 12080 _ 1 cq s during his ron.
can show that half the rectangle is shaded and haif unshaded. 60 10 sg
FF = 10 ¢m is not useful at all. () True as$A 1.00=$US 0.6 then $US 1.00 = $A s $US k= $A?
area A DEG + area A GFC = % DGxh+ %GCQ h (s) False since 1.—2 minutes does not take into account the first minute of
' LioG + GO xi conversation. Answer should be d;z + 1 minutes
== + s : .
2% 1 (0 False as area of trapezium = (8 + 12)h = 10 000k o’
—_ — — =2
- QDCXk_ 2x24><8_960m so ; = 1000k cm = 10k metres
9 (a) True . L , 3
10 Fal 1 f butt 1 =6X6%6
(b) False as length of side = 2m=200cmor alse volume O& BUHCE origina re'mp ¢ B X cm3
2 . A N volume of butter in larger recipe =9 x 8% 9 cm
4 m= 4 x 10 000 (since 1 m®= 10 000 em?) ~3375 : winal reci
(¢) True . =13.375  {original recipe)
(d) False 10c + m millimetres 11 False Average speed = %
(e) True as 2 cm =20 mm .
iy 2 e i s=-24_ and 60=980=4
(f) False as & hecrares = 10 000% metres® so each side is 100@ metres =G+ D) and i =7
(g) False as each side is 3 m = 300 cm ' 2d g Ad + 3d
(h) True  as 1 ilolitre = 1000 litces =g, (a5 ) >
(@) False as1litre = 1000 ml. sop litres = 1000p and 60 80
4
this gives 1000p =4dp cups = -%Q km/h
250 ‘ 1000000k __
(jy True ask metres’ = 100°k cm®so area is — =200 000k cm® = 68.6 km/h
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12 True speed on moving escalator = speed of escalator + Amy’s walking speed
d _d 4
60 80

S=?
1 _ 1 1
!

1]
[S¥]
=
i
)
o
@

Space
1 (2) True supplementary angles on 2 straight line
(b) False ’
(c) Tre exterior anglé equals sum of two interior opposites
(dy True- since the above is true
(&) True sincex+z=w
(f) False

2 (a) Palse
(b} True these are equal alternate angles since ABIDE
(c) False
(d) True these are cointerior supplementary angles as AB//DE
(¢) True supplementary angles on a straight line
(fy True sincea+d+c+b= 360 sum of angles in quadrilateral and b=¢g

3 (a) False
(b) True as all angles are 90° -
(¢} True as asquare satisfies the defi nition of rectangles
(d) False as arectangle does not satisfy the definition of a square, since
adjacent sides are not equal for a rectangle
{¢) .False as only one pair of sides are paralle]

(f} False as diagonals intersect each other at right angics and ong d1agona1 is

bisected, but not both
{g) True
(h) False
(i) True
(i) True
4 True as £ABE = £ DCE (alt. angles since AB//CD)
Z BAE = / EDC (alt, angles since AB//CD)

AE = ED
A ABE = A DCE (2 angles and one side of one triangle is equal to 2

angles and the corresponding side of the other triangle)’

10

11

12

. " Solutions ® True or False

(a) False as the line can be parallel to the plane

(6) False Two distinct planes cannot have three non-collinear points in
common since if planes intersect, they will intersect in a straight line,
which will give collinear points.

(a) False

45°

315°

(b) False If triangles are simitar then corresponding angles are equal.
(¢) False If triangles are similar then comresponding angles are equal.
(d) False If the seat and the rope sweep 50° then his feet will also sweep 50°.
(e) (i) False angle sum of triangle is 180° and the triangle has 3 angles
(iiy True an equilateral triangle
(ifi} Troe isosceles right angled (43°, 45°, 90°)

Three straight lines intersect as shown
in the diagram. Tt follows that:

{a) False

(b} False

(cy True

{d) False

100°

False asin A ADC, AC is the longest side, since the Iongest side is always
opposite the largest angle; however, in 2 ABC, AB is the longest side

apposite £ ACB.

False as for every 3 metres of height there is a 4-metre long shadow, 50
a 6-metre tree would have an 8-metre shgdow and
a 9-metre tree would have an 12-metre shadow.

True This is an amazing result and can be proved for any similar figure (see
section on Pythagoras). )

(2) False Inany triangle the sum of two sides must always be greater than the
third side. -
(b) True

{a) Tme
(1) True
(c) False, a figure and its image are always congruent under reflection.

(d) True

417
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13

Since As are similar, corresponding sides are in proportion

DE _AB
EC CB
{a) False, as it should be «é = 2?2
CB_CE
(b) True, 8 I =D

(c) False, 14 is a side of triangle
(d) False, 14 is a side of triangle
(e) True, correct proportion

Chance and data

1

2
3

False When two coins are flipped, the outcomes are HH, TT and HT and TH
and each is equally likely with a probability of 1 for each. ’

False again each outcome is not equally likely .
The cards that can be selected are 2, 4, 5, 6, 8, 10 or 12, i.e. 7 possibilities out of

12.

- {a) False

(b) False
(c) False
(d) True

(a) False as, P(comectly answering exactly two out of three})

= PCCW or CWC or WCC) = 5 + % R .3_

(b) False as, P(correctly answering a least three out of four)
= P(CCCC or CCCW or CCWC or CWC C or WCCC) = 1_55

cosye s 3o L
(&) True as, P(twokings)= ) X S1° 700

(cl)‘ False as, P(sum 7) = P (6 andlorSand2ordand3or3and 4 or2
L0 _1
and50r 1 and 6) = A

(a) False 20000 =917.39 = 217 twins approx. (note that as an .

approximation 200 is acceptaiala)
(b)) True
We can consider the deviations from 80, so average = 80 + §i§—+i =86
and ~g04 BT g

(a) False

() True

{c) False

(d) False

(e) False

Solutions ¢ True or False I 4149

7 (2) True theyare0,1,and?2
(b) False there are only 3 such sets, theyare 1,2,30r0, 1,50r0, 2, 4

8 True convince yourself with numbers

% (a} True as

s0 P(P between YV and ¥) should be -

4

BN 23

(b) Faise

(¢} True

IS
(7]

(@) False asX¥=2XZ=3XWsoWZ= %XY, s0

P(P between W and Z) should be é

10 (a) False as BE=2cm and area &\ BPE= 1 ax6=6cm® 5o probability

that area is 12 cm? is 0. 2

(b) True as areaAABP>9cm2if%XAPX6>9thatis iFAP>3.Nowifa

point P is chosen on AD at random, then P(AP > 3) =

1
5




