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2019 Half-Yearly Examination

FORM III

MATHEMATICS

Wednesday 29th May 2019

General Instructions
e Writing time — 1 hour 30 minutes
e Write using black pen.

e Calculators are not to be used.

Total — 104 Marks
e All questions may be attempted.

e All necessary working should be shown.

e Start each question on a new page.
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e Writing paper — approx. 16 sheets
e Candidature — 197 boys
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e Write your name, class and Master on
each page of your answers.

e Staple your answers in a single bundle.

e Write your name, class and Master on
this question paper and hand it in with
your answers.
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QUESTION ONE (13 marks) Start a new page.

(a) Evaluate 5°.

(b) Simplify 522 x 2z°.

(c) Write 8085 correct to 3 significant figures.

(d)

1

12

Find the value of r in the diagram above.

(e) If a = —2 and b = —3, evaluate:
(i) a* +b

(ii) 3b —2a
(iii) (a + b)?

1

(f) Expand and simplify where appropriate:
(i) 5(x +2)
(ii)) (x4 3)(z —4)

(g) Simplify 8b* — 5b — 7b — 9b*.

(h) Factorise:
(i) 15zy + 10x
(i) p* — 5p

Examination continues next page ...
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QUESTION TWO (13 marks) Start a new page.
(a) Evaluate 275 .

(b) Simplify:

(i) 4v2 -2
(i) V5 x V2
(iii) V72

(c) Solve the following equations:
(i) 5—22=1
(i) 4(z —6) = 2(3 — )

(d) (i) Solve the inequation 8 — 4z > —16.

(ii) Represent your solution to (d)(i) on a number line.

(e) For the following questions, use the data set below:
12 8 12 31 9 4 1

(i) Find the mean.
(i

)

) Find the median.
(iii) Find the mode.

)

(iv) Find the range.

Examination continues overleaf ...
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QUESTION THREE (13 marks) Start a new page.
6
a) Express — with a rational denominator.
(a) Exp 7
(b) Expand:
(i) (2b — 3c)?
(ii) (d +4e)(d — 4e)

() B C D

A F E
Which congruency test would be used to prove that AABC = ADEF?

(d) Write the following numbers in scientific notation correct to 3 significant figures:
(i) 934578
(ii) 0-007 284

(e) E.T. phoned home on a regular basis over a year. The length of each phone call was
recorded in the table below to the nearest minute.

Length of Call (mins) Frequency
0—4 4
5—9 7
10— 14 12
15 —-19 18
20 — 24 15
25— 30 9

(i) Draw a frequency histogram to correctly represent this data.

(ii) How many phone calls were less than 15 minutes long?
(f) Factorise:
(i) 2* + 5z +6
(ii) 2% — 8z + 16
(iii) z* — 9

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

(a) Simplify:

. 2a 06
(i) 3 X a
.., 6b 3b
(i) 4 7 2a
.. 2a b
(iii) E—i_ﬁ

IS

(b) Evaluate (2—87)_ .
(c) Simplify:

(i) (3\/5)2

(i) V3 (4v3 - 2V6)

(d) Write 0-12 as a fraction in its lowest terms.

(e) Five honey pots are added to Winnie the Pooh’s initial collection of honey pots. He
shares them between himself, Eeyore and Piglet and each of them gets exactly four
honey pots each.

(i) If = is the number of honey pots in the initial collection, form an equation to
represent the situation.

(ii) Hence calculate how many honey pots there were in the initial collection.

-1,-3

(f) Express without negative indices.

-3

Examination continues overleaf ...
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QUESTION FIVE (13 marks) Start a new page.

(a)
(b)

Calculate (8 X 1014) X (9 X 109), expressing your answer in scientific notation.

B , C

y D
The diagram above shows a quadrilateral ABC D where AB = DC and AD = BC'.
(i) Prove AABD = ACDB.
(ii) Hence or otherwise, prove that AD || BC.
Michael is flying a kite with a string of length 30 m from an anchor point. The kite’s

horizontal distance from its anchor point is 18 m. What is the kite’s vertical distance
from its anchor point?

Rationalise the denominator of

2
V3—4

58y 12 (xzys)Q

ST ARET

Simplify , expressing your answer without negative indices.

x2 — 64 y x2 + 8z + 16
2 + 122 + 32 2 —-16

Factorise, and hence simplify

Examination continues next page ...
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QUESTION SIX (13 marks) Start a new page.

(a) Dash Incredible and Frozone ran some 100 m races. The times in seconds were recorded
as follows:
Dash : 3.7 3.2 57 45 4.7 52 42 35 56 5.2
Frozone: 4.0 59 55 58 6.2 65 48 56 4.6 5.2

(i) Express these results as a back-to-back stem-and-leaf plot.
(ii) Find Dash’s median time.
(iii) Compare the number of times Dash and Frozone ran 100 m in less than 5 seconds.

r+5 233+3_a:+7
2 3 5 7

(b) Solve the equation

4
(¢c) (i) Make r the subject of V = §7r7°3.

1+ at

ii) Make ¢ the subject of m = .
(ii) Make e subject of m = -——

(d) Jim Hawkins sails due north for 2km and then north-east for 3 km. How far north is
he from his starting point? Give your answer in exact form.

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

2
2 evaluate 2pq + +/pg?, giving your answer as a single fraction with

a rational denominator.

4
(a) pr:gandq:

(b) Factorise fully:
(i) (m+ 1)2 —n?
(i) p* +2p+1—¢*

(c) Diophantus was a mathematician who lived in Alexandria during the 3rd century BC.
His epitaph is a poetic version of the following:

Here lie the remains of Diophantus.

He was a child for 1 of his life.

After L more, he became a man.

After L more, he married, and 5 years later his son was born.

His son lived L as long as his father, and died 4 years before his father.

Let x be how long Diophantus was alive. Form an equation in x and solve it to
determine how long he lived.

9 80 63 48 35 24 15 8 3
Find the value of —— x o x 42 x =2 % 22 220 220 % 02 Wi wer i
(d) Find the value o 100 “ &1 %64 <29 %36 %25 16 X9 X 1 rite your answer in

a
the form —, where a and b are positive integers with no common factors other than 1.

b
(e) NOT TO SCALE F
D
B 2m LI
llm ‘E “ i
4 % 80m G

Vertical poles BC' and DE with lengths 1 m and 2 m respectively are placed 5 m apart.
The longer pole is 80 m from the base of a vertical clock tower, and a line of sight is
taken from A, as shown in the diagram above.

(i) Prove AABC ||| AADE || AAFG.
(ii) Hence calculate the height of the tower.

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

Find the value of ((2% + 1)2 n (2% _ 1)2) ((2% + 1)2 + (2% _ 1)2 —22).

E

(a)

(b)

()

(d)

A D

For the right square pyramid illustrated above, find the perpendicular height of the
pyramid as a simplified surd.

12™ — 18™
]
L1

Eight isosceles right-angled triangles, whose sides coincide as shown, form a shape
whose perimeter is an irregular nonagon.
The shortest side of the nonagon has length 1cm.

Calculate the perimeter of the nonagon, giving your answer in the form a (b + \/5)

In a Wonderland jousting tournament, each of the several competing knights receives
17 points for every bout they enter. The winner of each bout receives an extra 3
points. At the end of the tournament, the Black Knight has exactly one more point
than the White Knight. What is the smallest number of bouts that the Black Knight
could have entered? You must justify your answer.

END OF EXAMINATION



fokM T HALF YEARLY SOLUTIONS
Quash‘an One

(a) 125 v~
(b) 10x”
() 8090

() 9°+12% - 8l+ )44 =225
r =J228 =15 v~

@ () (2 +(-3)=4-3=1 v
‘ (i) 3(-3) -2(-2)=-9+4=-5 "

(i) (-2+ () = (-2-3) = (-8) =25
() () Sx+10 ~~

(i) x*+3x —4ot —12
xt-x-12 v

(8) ~b -12b v~

(h) () 5x (3(94—2) v
(i) 'p(’p- 5) S il



Quesbion Two

(@) o9' =3
(b) () 42 -J2 =3[z
(i) J5xJZ =Jlo v~

(i) J72 -[318 or {72 -[36/2
:3[5 :GE
- 3% ]2
=6/
() () %:=2x
x=2

(:‘i\ bo-24 =6 -2x v or .2(ac —6)=3-x

6 -24 =6 2x-12=3-2¢ v
ba = 30 3.‘)&-’5
.x=5v/ XxX=5 il

(d.) () g = -16+4x
24 2 4x
x

6 v~

(iv 6<—‘"‘: e

L4
Z
s

6
x

(e) (») 12+8+12+31 + 9+ 4+ =37 means FE+F =1 v
() 1%, 29,12,12,31 . .mediaa=9 "

(i) mode =12 v
(N) ml’lgﬁjﬁ—-ﬂ=30 /



(b) G) #b*-)2bc +9c* v

(W) d*-16e* v

(©) Anas
(d) (l) 9.35 x IOs v Jm(\, pRaabis owce for Inconeck rounding
(i) #28 x10 -3 | t e,
(@) (l) .
T T | - Fa lobolhed >
sv"': ﬂrsmc?m ku‘dU’ -
14 -
E" : bars (abelled Gwecky
i; ' no gags bthwen (olumns
0-4 $-9 10-1¢ I1$-19 20-2¢ 25-30 il widbs ﬂ‘whw

r(m-'na

Leagth of phonecal
(W) 12+7F +4 223
m (i) (ou?_)(x*@ il
() (x-4)* v  also accapf(w#)(x—ﬂ

() (erDx-3)



Queshon Four

(0) () 122 . %7
Za

() 6b2 . j2ab . a v

4 3b 12

(,'l‘l) _ag_q_*___b_:i..a_#_-b—/

5 10 10

10

. hasb s

10

O (B)-6) 5 7

() () 3Tx30Z=9x2 =18
(i) 43J3 - 20316 = 12 - 208 «
= 12-2/9/2
= 12 -6i2 v
() Let n= 002
100n = 12-12 v
990 = 12
n-1z_4
9 33




Queshion Fve

23 2¢
(a) 11110 . = #2xlo_-
(b) () BD common +o both
Aé = CD @Nea)
AD = CB Cgiw'en')
. AAED = ADE (s8) v

(i) £ DB = LCBD. (maklung apgles in congrueat- D)
. A ) 8¢ A askermake agqes ore equad)

xt=30%-)8%
(C) 301“ < ] /
= 576
C xs 4m IGhe is ﬂy.haa!-l‘lml/

18m

(aD I J§+‘L{ Q(JE;AD . 23+8 ./gr-—zf}_g>
T -4 (3+4  3+By-fv-16 -3 I3
) s’y xy” Sy
X 10 JO *°
. xy”
2
2y
() (-8, (erBocr#) . x-8 -
[+ (erP)x-4) x-y
G lausk 2

facodsed comechly



Quieshont Six

(a) (V) Dash Frozone /sJem and. leaves sqpuake
+5 2|3 Vincomtd numancal ondtr
+52| 4| 06 8
76225 | 2568414
6 | 25

4’0 represents 4.0 seconds

() 4:5+4F . 46 seonds o
2

A
(i) Dash ran 100m Ja less than 5 seconds 6 hmes owt of 10, /):.L:zé
Frozone. @n 100m in lass than § seonds 3 himes oukof 10, e - 3

-
-

B g8crd) _ 36(xed)  3O(ar) iy o
Z

4 B
ISX+35 - 20x-30 = 6o+ 42 v
45 = Jlac+ 42
llx = 3
> 3 =% v
() (i) 411? - 3v () m(1-at) = 1+at
3\/ il m-mak = |+at
m-—| =mab+at
r- ;_g_ Wl m-| =t(mara)
3 417 P .m-l —
ma+ o
.x‘wx:‘? /
2x*= 9 2-*..3..@1::\»1 north
_[q 2
X = i. ) /
(m 243 o 43
xs 3 z oz -
i dow - prralise for ot pakordsiy

A denomnator



20 ., 65 ammn

L5 L/ 35/5  35/%
5 3 . 20+16/5 , 5
w5+l6 / 35/5 /s

35 . "5 + 16x8
355
45+l
35

(b) () ((mﬂ)—n)((mfl)i-n) = (m-fl—n)(m-r I+r;) v
(i) p*+2001-9" = (pr1)'=97 - (pr1-g)(p+1+9)

(C) Number 0/’(72.“"3 unhl son bon = .é-x_.y T?[:x +_$_x +5

(NoH, X Was given inthe 7%},‘@ 5 = -
75 °Ct ggX ¥ gg X5

|Oo

ix+5/

-
-

9

son died When fothe- was o-4 years oldl .~
Son Lived %&Qars _

33 X _ o
gq_ac+5 *I"x 4

33X + 420 +42x = B4 -336

420 + I5x = 84 - 336

#56 =9 ‘
o= 84« Dophanhus was abive for 8 yeos.



@ 90 810,39 ,68,57,46 35,24, 13
ol 99 88 27 6.6 SS ¢¢ 33 22

Ahea can canced th on nght di
ﬂ’-” X ,8(.’0 x%}( K ,‘Xf;‘,(__f/._é__xg_g_ )Cz;" xl_:_g.
oo 77 85" 71 Fe6 s K¢ 3 fe

dad d;dﬁ[malg:
fj—xwrﬁxﬂxﬁxﬂxﬁxﬁxﬁ
wio AL SR AT BE 35 ¥ FE 22

leann oo [xl . L  For indecahon of fackon
¢ 0x2 20 / or oty oty Y
> @s

() () £BAC = LDAE - LFAG (common o all)
2 ACB = LAED =LAC}F (conesponding agglas ore. equal, &c)loellFg)
" DR || AvEllsng (anA) T OF s a kel i

i 90° as wicad ,
' pondideg orgles.
(N Lok h-hoghtof e Lok AC-x "0
Lo L (mashing Sdes on Siaslar O 1 ko, A AGC || 6ADE)
xX+s 2
2X = A+5
X =5
.. h . 0 (mhwndﬁdns on Gnular As in rakio, BAFG IHAADE)
2 10 |
h =180 .18m .

10



Queshon E@hfr

(“) (7-%* 2271 *2-3/&“2-2%*")(2;’3 220100 22% 41 - 4)

- (22" 2)(2.2%-2)

(22" 2"
- 32 -4
-28 |
(=
(b) _/_]z_ Base diagonal N )
A 2 D

€
ﬁc .’.ue.yhf=f4"-(fz)"=ﬂs—z’=ﬁ¥ o
Q) 12°-18" . (223 - (2.3) For privssachn

3n_2d 2 ’3:_.2“0 an
_ 273" 23"
g-2" gy T
_ zﬂdn(-z __3) for{adw'b\-g«(ﬂ\-rtd?r
3"-2"
A ror.- 6"(2"-@ /f.:;;mﬁ
M’ 3»\_2“ n.vm'
- 2n3n / s - —69\ /
N
d) = 2 o last4
' 6 Comed&
- : Jadicode
! P = Sum of all sides - |
3 =30+ 2+ 22+4/71 +8/2
& = 30+15/2
. 215 (2403)
: _

_,/_,a=15,_b:2.



(0 While Lajght Block Lnjght
Win Lose = Poiats  Win __ Lose  Poink
. ...a_ b 20a+)7b C ol 20c+13d

. 20a+13b¥ 1 =20c+13d
20(a-C)+ 17 (b-d) =1 o s

 Need Solubions fo 20M +1F N = -1 whae Mand N are inkges.
Lo mulkiples of 20 and 1% ok differ by . (o st akon

A mubkip\ of 17 must-end in | orq — 17,34 51 68,85, 10, /43 N
7

S0/s2 1205 muf.
aof mult- of 20 /
of 20, '

.. N=%  M=-6
.. a-c =-6, b-d-F Smallest non-mﬁabuc W:dqhw:
. Cl_:-Ol C:é( b-'»:',d:O
.. Bladk Knight entes C+d bouls



