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1. Answer all three parts without a calculator.
(@) Write 0.000 046 in standard form. (1 4})
(b) Work out 3/4 + 5/6, giving your answer as a fraction in its simplest form. (2 4})

(c) Work out (2.4 X 106 ) X (5 X 1073), giving your answet in standard form. (1 4})

2. Alaptop has a normal price of $640. In a sale the price is reduced by 15%.
(@) Work out the reduction, in dollars. (1 43)
(b) Work out the sale price of the laptop. (1 43)
(c) After the sale the shop raises the sale price by 10%. Work out the new price and the percentage change

from the normal price. (2 43)

3. A map is drawn to a scale of 1 : 25 000.
(@) On the map a road is 6.4 cm long. Work out the real length, in km. (2 4})
(b) A field is 1.8 km long. Work out its length on the map, incm. (2 43)

(c) Work out the real area, in m2, represented by 1 cm? on the map. (1 43)

4. Do not use a calculator.
(@) Work out 27°(2/3). (2 43)
(b) Simplify /50 + /18, giving your answer in the form k~/2. (2 4})

5. The first four terms of a sequence are 5,11, 17, 23, ---
(a) Find the nth term of the sequence. (2 4})
(b) Find the 40th term. (1 43)
(c) Explain whether 200 is a term of this sequence. (1 43)

6. Show your working for each part.
(@) Expand and simplify 2x — 3)(x + 5). (2 43)
(b) Factorise completely 6x2 — 15x. (1 43)
(c) Factorisex2—9.  (14})



7. Show all your working.
(a) Solve the simultaneous equations 3x + 2y = 16andx —y=2. (3 4})
(b) Make x the subject of 5y — 3x = 10. (2 4})

(@) Work out the intetrior angle of a regular pentagon. (2 43+)
(b) Write down the exterior angle of a regular pentagon. (1 43)

(c) 'The interior angle of a regular polygon is 156° . Work out the number of sides. (2 4})

9. All lengths are in cm. Give exact answers where possible.
(a) A right-angled triangle has hypotenuse 13 cm and one side 5 cm. Work out the third side. (243)
(b) In a right-angled triangle the hypotenuse is 14 cm and one angle is 30° . Work out the side opposite
the 30° angle. (1 4})
(c) Work out the side adjacent to the 30° angle in part (b), in the form k~+/3. (2 4})

10. A bag contains 5 red, 3 blue and 2 green counters. All the counters are different. Two counters are taken
at random without replacement.

(@) Write down the probability that the first counter is red. (1 43+)

(b) Work out the probability that both counters are red. (2 4})

(c) Work out the probability that at least one counter is green. (2 4})
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11. Show your method for both parts.
(@) Solve 2x2 — 7x + 3 = 0, showing your factorisation. (3 4})

(b) Write x2 — 6x + 5 in the form (x — a)2 + b, and state the coordinates of the minimum point of y = x2 —

6x+5  (34)

12.  The line L passes through A(2, 5) and B(6, 13).
(@) Work out the gradient of L.~ (2 43)
(b) Find the equation of L in the formy =mx+c. (2 4})
(c) Find the x-intercept of L.~ (1 43)
(d) Explain whether the point (10, 21) lieson L.~ (1 43)

13. A closed cylinder has radius 7 cm and height 10 cm. Use z = 22/7.
(@) Work out the volume of the cylinder, in cm3. (3 4})
(b) Work out the curved surface area, in cm2. (2 43)

(c) Work out the total surface area of the closed cylinder, in cm2. (2 43)



14.

In a sale a bicycle is sold for $272 after a 20% discount.
(@) Work out the normal price of the bicycle. (3 43)

(b) A shop assistant adds 20% to $272 and says this is the normal price. Explain, with figures, why this is

wrong. (3 43)

15. The table shows the number of goals scored by a football team in each of its matches this season.
(@) Work out the mean number of goals pet match. (3 43)
(b) Work out the median number of goals. (2 43)
(c) Write down the mode. (1 4})
(d) How many matches had 3 or more goals? (1 43)
Goals per match (x) 0 1 2 3 4
Number of matches (f) 4 9 12 3 2

Goals per match (x) and number of matches (f)

16.

17.

18.

19.

Triangle ABC has AB = AC = 8 cm and angle BAC = 60° .
(@) Show that BC=8cm. (24})
(b) Work out the area of triangle ABC, in the form k /3 cm2. (2 43)
(c) The triangle is the cross-section of a prism of length 12 cm. Work out the volume of the prism, correct

to 3 significant figures. (3 43)

f(x) = 3x — 2 and g(x) = x2 + 1.
(@) Find f(x). (24)
(b) Work out gf(2). (2 4})
(c) Explain whether f(x) = g(x) has any real solutions. (2 4})

In triangle OAB, OA = a and OB = b. P is the midpoint of OA. Q lies on AB with AQ : QB =1: 3.
(a) Find PQ in terms of a and b, in its simplest form. (3 43)
(b) M is the midpoint of AB. Show that PQ is parallel to OM and state the ratio PQ : OM. (3 4})

Answer both parts.
(a) Solve the inequality 4 — 3x < 13. (2 43)

(b) nisan integet. Prove that n2 + n is always an even number. (243)
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(@4.6 X 1075 (b)19/12(=17/12) (c) 1.2 X 10

(@) N AR T ¢ 0.000 046 = 4.6 X 1075 o
(b) 54 12 : 9/12 + 10/12=19/12=17/12 »
(©24 X 5=125100 X 1072 =10°» Ll 12 X 105 =12 X 104
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2. BR
(@) $96  (b) $544  (c) $598.40 ; B fEAE 6.5% (—6.5%)
(@) 640 i) 10% = 64 > 5% = 32 > FfL) 15% = 96 o
(b) 640 — 96 = 544 o
() 544 ff] 10% = 54.4 > P7H{E 598.40 o
SEAR = 598.40 — 640 = —41.60 ; —41.60 = 640 X 100% = —6.5% o
PR, ¢ (0) $598.40 13 1 4 > —6.5% 1314y (B T4 6.5% | $%) 5 & —10% 5k —15% &4 o

3. R
@1.6km (b)7.2cm (c) 62500 m2 (6.25 S\HE)

(@) 6.4 X 25000 =160 000 cm =1 600 m = 1.6 km o

(b) 1.8 km = 180 000 cm ; 180 000 + 25 000 = 7.2 cm o

(© TRELLH] = 25 0002 = 625 000 000 > FFLL 1 em? f&4 625 000 000 cm? = 62 500 m2 = 6.25 /A
FEorELEY « (o) I RERRRA A 25 000 i JE 25 0002 5 L HALNE R m? o

4 AR
@9 (b) 82
(@) 27°(1/3) =3 > FFIH9 -
(b) v/50 = 5v/2 > /18 = 31/2 5 HAMIAR 8v/2 o
SEAEEE (@ 27°1/3) =314y 9 14) 5 O) (L —HIRaE 1 4 > 8v2 414 -

5 B%
@6n—1 (5)239 () ks 6n—1=20075 n =335, fLiky
(@ A3 6> Fnthterm=6n+c> fAn=1fc=-1>H6n—1o0
(b) 6(40) — 1 =239 o
(© 6n — 1 =200 4% n =335 > FRIEH > FFLL 200 REEHH)H o
FE 2 O BMER I o AREE G HE TR M -

6. KR
@2x2+7x—15 (b)3x2x—5) (0 (x— 3)(x+3)
(@ 2x(x+5) —3(x+5 =22+ 10x — 3x — 15=2x2 + 7x — 15
(b) AR 3x : 3x(2x — 5) o
©FHZE: x=-3)x+3)-
wFor ZEE (@) RACRTHTPUIRIEMER: 1 43 > 22 + Tx — 1545 1 43 5 (b) WZHAl 3x > Ul x A4 4 -

7. AR

@x=4y=2 (b)x=Gy—10)/3
@B x—y=28x=y+2 > fRA 3¢ +2+2y=16>5y=10>y=2>x=4 o By : 3(4) +22) =16 / o
(b) 5y — 10 = 3x » fifP x = (5y — 10)/3 (& 5y/3 — 10/3) o

PP (@ RATUECIERER 14y y=28 14> x=413 145 b) HHH 3x 1514 > BAFR3H 145 -



8. &R

@108° (b)) 72° (o) 153
@ MfaFl = (-2 X 180° =540° > 4H{ENfH = 540° =+ 5=108°
(b) 180° —108° =72° (& 360° =5) o
© 4h =180° —156° =24 »360° = 24° =153 o

PRy BB (o) A A RAE 5 HEH 1567 LBk 3607 f4R4) o

9. HHE
@12cm () Tem (©7Tv3em (~ 121 cm)
(@) v/ (132 = 5) = /(169 — 25) = /144 =12
b)sin30° =1/2> ¥ =14 X 1/2=7 o
(c) cos 30° =~/3/2> #E =14 X \/3/2=T7/3 ~ 12.1 o
AEor 2R ¢ (O ABAME RS - HRIR 5 AR AR > Az 121 -

10. %%
@1/2 ()2/9 (o) 17/45 (~ 0.378)

() 10l ZH A 5 (HAL > Bp 1/2 -

(b) 5/10 X 4/9 = 20/90 =2/9 o

(©) P(f45%) = 8/10 X 7/9 = 56/90 = 28/45 > fr Ll P(EA—{E%k) = 1 — 28/45=17/45 ~ 0.378 o
FRy R ¢ (b) 55 T URE 4/9 5 MIUCHRA 5/10 HAA 1 4y o

1. &%

@x=3mx=1/2 (b)x-372-4; FKE G, -4
@2 —Tx+3=0x—-Dx—-3)=0> fflx=1/25x=3-
(b)x®—6x+5=(x—32-9+5=(x—-32—4>fla=3-b=—4-
SR IEA/INA 00 B PL x = 3 el /ME —4 > KBS 3, —4) -

PP - (o) ERERRG 14 BERES 155 0) =32 - 445247 > JEIER14) o

12. &%

@2 My=2x+1 ©x=-1/2 ) ELLFLE (21=2X10+1)
@A3-5 +(6-2=8=4=20
b)5=2Q) +cfhc=1>Fly=2x+1-
©0=2x+1fx=—-1/2
) 2(10) +1 =21 > Fipl 10,21 fE L | o

PR B - () ERMAARRE ; HE T A0 -

13. e
(@) 1540 cm®  (b) 440 cm? () 748 cm2
(@ rrth = 22/7 X 49 X 10 =22 X 7 X 10 =1 540 cm? o
(b) 2rth =2 X 22/7 X 7 X 10 = 440 cm? o
(© BB : 2 X 154 = 308 » 4AFHHH = 440 + 308 = 748 cm?2 o
SEAMEEEE (@ A wth £ 14y > 22/7 X 49 = 154 43 143 > 1540 43 14y 5 () FIfHEE TR AIK -



14, 5
(@) $340  (b) 272 X 1.2 = $326.40 == $340 ; B 20% FIILHAE (368 % $54.40)

(@) 272 = JEAE 80% > 1% = 3.40 > 100% = $340 o BHA4 : 340 X 0.8 =272/ o

(b) 272 f}) 20% Jg& 54.40 > fiif5 326.40 ;5 {H 340 [) 20% & 68 o {1 H 2 EEEECAF > FrLlin 20% ASGEHCES Ik
20% o
FE> R ¢ () MERELL 0.8 (HUJERR 80 TR 100) 5 272 X 1.2 A4 o (b) MEB T #REME 2 4 > $5 1 T3EORH )
#1470

15. %%
@5/3~167 B2 ©2 @54
@3Zf=30>3fx=0+9+24+9+8=50> FH =50 ~ 30=5/3 ~ 1.67
(b) %5 15 ~ 16 JE{EARYETE T238k) —17 (FAE4-13-25-28-30) > fifif=2-
© FmEI 12 1B 25k > g =2
d3+2=54
FRY SRR, ¢ (o) Sfx =50 BL 2E=30 £ 24) > 5/3 (%% 1.67) 14 5 @5 (7)) AR5 -

16. %%
(@BC2=64>BC=8cm (b)16/3cm? (~27.7) (c) 1921/3 ~ 333 cm>
() BC2 = 82 + 82 — 2(8)(8)cos 60° = 64 + 64 — 64 = 64 > L) BC = 8 em (SR RLM=/MT) o
(b) i =1 X 8 X 8 X sin 60° =32 X v/3/2=161/3 ~ 27.7 cm? o
(© BEAE = 160/3 X 12 = 192v/3 ~ 332.55 ~ 333 cm? o
FEa Y ¢ (o) JERERL EFRARA cos 607 =1/2 ;5 "show that" BHLAHE MR o (o) 192+/3 £3 2 4 > B 3 [ A3
FHE1 4y o

17. %%

@ =6+2/3 O)17 © EEHMH GIHIR -3 <0)
@y=3x—2>x=(+2/3> ffLL 1) = (x +2)/3 o
(b) f2) =4>9g(4) =17 -
©3x—2=x+ 1 —3x+3=00 HAIRK 9 - 12= -3 <0 FLIEELIE -

FEorELEG 2 (b) of B o(Fx) > Jefil £5 2 37 &5y o (o BHE AR IR o

18. &%
(@) PQ = Yaa + ¥b  (b) OM = Ys(a + b) » PQ = 1,0OM » }3F4T ; PQ:OM =1:2

(@) OP = Yha » OQ =a + Vs(b — a) = %a + Vb > L PQ = O0Q — OP = Y4a + Yub o

(b) OM = Ys(a + b) = Yea + ¥sb o K] PQ = 1,0M > FH[a] & Ff7 > HPQ:OM=1:2-
WPy B ¢ () OQFF 143 » AHIAT 1 43 > Vaa + vab 131 53 5 (b) @EBAFAT 247 AR A58 2 -

19. &%
@x>-3 (M)n*+n=n+1)>nlln+ThE—EEME  HRAEK
(@) 4-3x <1344 -3x<9; Rl -3 TR > il x> -3
(b)n*+n=nln+ 1) ZEEHEERER - FHLE M TR ME -
WP 2 (@ Sx <9319 x> 315 (Hx<-3047) o b) ERIMERKXS MR DEERE S -
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(@) AACRE A PUIHIEREAR 1 23 > 2x> + Tx — 15453 1 9p 5 (b) bZE A 3x > WUl x NEG40> ©
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(@ RABIHTCIERERF 1 2 > y= 243 14y > x =413 153 5 (0) BFH 3xf3 1 53> BR 314 -
8. ZEEA (o)

© HAMaERE ; HHM 1567 KRR 3607 R&5 -

9. BWEEHME=MIL (54)

(© ARBAERTET S » DHEIARS 5 B RIRER AR > "THesz 121 -

10. #xR  (G2)

(b) 5% — R EEHh 4/9 5 WUCHIAT 5/10 H45 1 43
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(@) IEMERAR 15 BERS 1505 b) - 32— 445257 BT 153
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@ RA neeh #3193 2 22/7 X 49 =154 3 1 43 > 1540 13 1 4 5 (o) W fI [B Jee &t A IC
4. WHEHASH  (64)

() HERREL 08 (SJek 80 FETR 100) 5 272 X 1.2 R4y - () FIEBCT MO0 2 4 » 4 THEBOR A
g



15 gat (04
(@) Sfic =50 B SF =30 {5 24y > 5/3 (B2 167) {814y 5 #IRLLS (F780 T o

6. ZAMHSWE (5

(@) HEFIRRHEEALARA cos 60° = 1/2 5 "show that" BIUERGBEL o (O 192v/3 74 2 4 » M3 RLATMO
15

7. EH(64)

(b) of B o6(x)) » JfH £ 5 %5 37 45> = (©) TERLHPIMIR A ARRE -

18. [E  (64)

(@ OQF 1 73> MIAF 153 > Vaa + Vab £3 1 53 5 (b) BT 245 WAL AR -

19. AERSEW  (44)

@=3x<9f3 15> x>3{ 15 (Bx<-3A0%0) 0 ZEHRERAMRE DEARE ) w6 o
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