CAMBRIDGE IGCSE ADDITIONAL MATHEMATICS + 0606

HAFRRT$TENE 3 324

MRRREE - SHIAHEER - RNEIER -« 70 oHIRNE - TothE
SEE: ChlSets « Ch2 Xm5REREL « Ch3 1R/ $528/ X%k - Ch4 AIXEE - Ch8 RESLIE

W BHA: RiE[a: /70

ERAZE: LEF—HOERE, BUMENHORNE (RE 75 0% , MEERRIREMTDITE
Bifo FRRERIREDT, FTENNRILARTEIRG/LL, URERERIESE.

TENEIE, FERETILIT; RNBPZHEESSENEMRBNIAEE. BHERBRN. Wi 2%,
RERRURN .

F—85 - MWAREE

A - ££8§ Sets (Chl, BiES)

5. e BT (RAHRTF) , € FBT; S F& BRFERF, 7% , CEFE (FaEEFH) ;
UHF @) , NX (B) , Ai&E (EEFEABR) , o0& (0MTR) , £2%, n(A) TE1ME.

8 n(AUB)=n(A)+n(B)-n(A N B)o Venn AN : FTERE >R A 2B EBF > KREZHK
=n(&)o

De Morgan: (AUB)'=A'"NB'; (ANB)'=A"UB', B asi5EE#,
WEE: NBABC 7B S QBEHN S RIH, BEH=R\Q (FeEER p/q, /NELRFER, W0
J20 ) Z+ EEE, R+ ESTEG

@ #{2}): @E 0N TER, FE1IMTR. € iiHEERA, S HEHERF. HMELHILAEE



B « ZXEHS5XZR (Ch2)

(h,k). XFEx=h, REK) ; ARXPERXy=ax-r)(x-r) GRr. rp, x&EE) o Bl 2x*-8x+6=
2(x=2)>-2=2(x-1)(x-3), A= (2,-2), & 1. 3

BEAE: 2 -8x+5=2(x-2)*-3, RIME-37Ex=2 &, BRFABESIHNEHRERLOIZRL,

BX3L: HARANEL > ZRARR - x> RKEEEKy - 5 (X, y) o

IR A=b>-4ac: A>0FRH, A=04Y] (FR) , A<0XRH. TE=A=0+R= (BiRx=
-b/2a) o ffl: y=2x+k5y=x*-4x+58 > k=-4, = (3,2),

ZRFER: EEE: FO@EL, <0 EMIRZIE, >0 EREIRZI,

|k +2|>2 BRI, x* REFIAES 0 BYScIidie, FREEEA A BHL x=a KIMEAT—2F—E=R
4o

C - R, $E¥. ¥ (Ch3)

RX: /48=4/3; BIEAHLE: (a+b)(a-b)=a?-b% #l: 12/(3+/ 3)=6-2/ 3, FARMBALRIR,
}5¥: a"m X a*n=a’m+n); a*m <+ a*n=a*m-n); (@*m)*n=a*(mn); (ab)*n=a’nb’n; ar0=1
(a#0) ; a-n)=1/a*n; ar(1/n)=n/ a; ar(m/n)=("/ a)"m (SHAEFA) . Fl: 277(2/3)=9,
16M(-3/4) = 1/8,

¥ log_ ab=cearc=b (@a>0, a# 1, b>0) ., log_al=0, log_aa=1, a*log_ab)=b, log_a
(xy)=log_ax+log_ay; log_a(x/y)=log_ax-log_ay; log_a(x*n)=nlog_ax. #E: log_ab=In
b/ln do 15”: log816:4/3o

HiE: #Tigy=brx (y>0) , AREE, MHABREETEXH (B1MEH>0, BIXKE) , 6 =
log. iR, f5: logs(x-1) + logs(x+1) =logs8 > x=3 (F-3) o

In5e: Inx=log_ex; eMinx)=x (x>0) ; In(erx)=x, y=erx: EXIHR, EFy>0, AnLky=
0, &(0,1), &8 y=Inx: EXHE x>0, EEHR, #MELx=0, I (1,0), &EE, HEXTFy=x

log(x+y) # logx +logy; (a®m)An # ar(m+n); a’m+a’n # ar(m+n)o PEFEEERINEIALES, exact
form fR& In. 1Rzl



D - AXEE (Ch4)

REEER: f(x)=(x-a)Q(x) +f(a), FFLIBRLL (x — a) BIREZ f(a)o FRUL (ax+b), RIZE f(-b/a)s
EXEE: f(a)=0< (x-a) 2 f(x) AR,

ZRGEERE: BR (Gl 2. RHIEH) — WIAER - SEREKREIABR > BoE -
B8R, Bl x*-2x2-5x+6=(x-1)(x-3)(x+2), 1B 1. 3. -2 2x*-3x*-11x+6=(x-3)(2x - 1)(x
+2)o

ERER: (x-1)%(x+2) Ex=10ERE xWBIAEE, £x=-2285d,

(x+2) 8 -2, (x-a)fLa. ZFERRE—IBRE, N0 AR, ERIFH 0o

E - B¥S54WE (Chs)

ESGERFIRE: 95 + 0; BRIBSHFASE = 0; log B >0; FBATEXIHEY, ZPREER
&,

B4 fgx)=f(gx), MaEREE, Lgiaf. Bl f(x)=3x-2, gx)=x>+1—->fg(x)=3x*+1, gf(x)=9x>-
12x+5, EAEEEHN: AREE S INEEXFH. Fl: In(x*-4) BXRx>23 x<-2

REGEIEUE . &y ="f(x) > fFH x> Bt > EENIE (= REHEH) . B f(x)=(3x+2)/(x-1), x#1
= f1(x)=(x+2)/(x-3), x# 3o f(X)=x*-4, x=0—=>f'"xX)=4 (x+4), x =4

BEEREE: one-one 7H; many-one &B. tnEWA: fismany-one, e.g. f(2) =f(-2) =4, so it is
not one-one and has no inverse, f'(x) # 1/f(x)o f*(x) 7€ 0606 BXRT f(f(x)), F= [f(X)]%

#IHE: |x|=x x=0) , x (x<0) o y=|f(x)|IBTHELZE; y=f(|x|) EG]FH#F. |ax+b|=c (c =
0) /ML, |x|<a—ERXiE, |x|>aM. fl: 2x+1|=>7—->x=32x<-4; |x-1|+|x+2|=5—>%
EE&: 1§Fx:_3§yl20

BI&TH: f(x)+a £ a; f(x+a) £ a; af(x) hEESE a Z; f(ax) BEELE 1/a E; —f(X) XF x Hix
5F; f(-x) X2F y x5

e RRBEL. REMSIEEENE, HRERESKENRE. (|5 f(x) 2R,

F - BE5MH

Chl+Ch8: BESEBEEENXE. Eif, Ch2+Ch8: HES x| BRXA, KBEENN, BHREEL,
Ch3 +Ch4: KRB HERI. Ch3+Ch8: EEHRKIES log. BS. 98, F—FTXKEEEX
1, Hence WA LE—4i8, exactform KRB/, &EMAEIRIKRE—NR,



—&k5y - SHHREREIE

X—HMESHAENEREHINNBREREID, HEMITENHENEES, NRMFENEEENRSKEACENEIR, BLEEQ
REEMRECHNKSEE, RXLEAFE, RE=8285HE.

6. RFEHE

KEMB—RAA, TRRBRTENRA. {1 2,2,3}={1,2,3} (BEEFI) , {1,2}=1{2,1} (RFFE

B) o xix€27,-2sx<3}={-2,-1,0,1,2}: < BlpR, <FEHR, K5 ZMSERERS M. 0 2F
RF 0PMER) , (QIEEE=RFHIRTF (1 4\75%)

te: 4z

E%lisatangentto. touches atonly one point. meets at exactly one point. repeated root, #3#8%I A=
0, 1&HR: BXIL > ZRARE - A=0 @S - ABRKY=. EBRE “BRR" Ml “BRXR” N9 R%. Jik
ZI—R—RBERETE, Glily=mx+25y=x>-4x+6BIEm=05 -8, 1= (2,2). (-2,18)o

EHEHBAT (EhR)

$8E: a®m X a®n=a’m+n); a®m + a*n=a”rm-n); (a®m)*n=a”r(mn); a*0=1; a*(-n)=1/a*n; a*(m/
n)=(n/a)"m

JE: log_ab=c& arc=b; log_a(xy)=log_ax+log_ay; log_a(x/y)=log_ax-log_ay; log_a(x*n)=n
log_ax; log_ab=Inb/lna; log_(a"m)(b”n)=(n/m)log_ab; Inx=log_ex, erlnx)=x (x>0) ,

[n(e”x) =

In/ e BIREALE

ZETHEG (oL + 8 + F55%m + 128 « BIREHEG (REAWIR, MEEER. XFy=xxt

r) . BRAEGTIR (FBAR. B4E. k5 . AEGERRS M. e'x—EB y&EE. &8 x#IE; Inx—
EE x . &8y HE, Inx-1) 2BA%, F2EE,

ES5REER: MLt

EEBWENsHRE, fgh gl f, KNNEBIMLFINES, fg+ gf. RERHNEBENBEEF: Ry~ Bx—>H
> BENE =FRRHET) . many-one RERKE, tEGIF f(2) =f(-2) =4, FREIENE (Ha0x =
0) BILLLE x® TRY one-one, MIE R X,



=&k5r - FRIEIC]

TEHETZAEIERN, #ITHNEFEER.

XFREEHRAREENEIR: EHNRAENEIL (BE © EEEIZEE. @ HEXIFE) REFEMITARN MBI K84
#, HXIARERE. HEAHFRN, NRIFEBE(HRENEX AN, AIUEESHRKEREG LA “SHEIR” , BFH.md
X &4TR, HBBIREHBGRARITENS S,

£igm - £E55REHK

Zigm - R, I\ WY

Ficll - AXEE. HPSLEMNE



£igl - HESRHER



FMEES - 70 DERINE (75 3% - 709)

Instructions: Answer all questions. Section AEF#&; Section BEREISE, mitHR. IEIGEESERE
[1M. ¥INBYiE]: Section A 10 73%#, Section B 60 S8, 10ZE 5 538,

Section A — 10 questions X 1 mark

1 The solutionof |2x-1|=5is

Ax=3only Bx=-2only Cx=30orx=-2 Dx=3o0rx=2

2 Which function has domain x> 1?

Aln(x-1) Bln(x+1) C¥/ (x-1) D1/(x-1)

3 Simplify / 72.
A6/2 B8/2 C9/2 D4/ 3

4 Solve 27(3x) = 16.
Ax=4/3 Bx=3 Cx=4 Dx=16/3

5 Iff(x) =x*-2x+1,thenf(2)=
A3 B5 C7 D9

6 Thevertexofy=(x-3)*+4is
A(3,4) B(-3,4) C(3,-4) D(-3,-4)

7 log.8 +log.4=
A5 B7 C12 D32

8 Which setis a subset of {1, 2, 3} but not equal to it?
A{1,2,3} B2} C{1,2,3,4} D{4}

9 Theinverseofy=4x-1is

Ay=(x+1)/4 By=(x-1)/4 Cy=4x+1 Dy=x/4-1

10 Theliney=2x+1meetsy=x?at
Aone point Btwo points Cno point D three points

Section AZZEN (BCIE) 1 2 3 4 5 6 7 8
9 10




Section B — 60 marks

Q1 - Sets and Venn diagrams [6 marks]

(a) In a group of 70 students, 38 play football, 30 play basketball and 12 play both. Find the number who
play football only. [2]

(b) Find the number who play neither sport. [2]

(c) Explain why (A U B)' =A" N B"in words. [2]

Q2 - Discriminant and tangent [7 marks]

(a) The liney=2x+kis atangent toy =x*>-4x + 5. Find k. [3]

(b) Find the coordinates of the point of contact. [2]

(c) State the condition on the discriminant for a line to meet a curve at two distinct points. [2]



Q3 - Surds and indices [7 marks]

(a) Simplify v 48 +/ 12, giving your answer in the form ay 3. [2]

(b) Rationalise 12/(3+/ 3), giving your answer in its simplest form. [3]

(c) Evaluate 277(2/3). [2]

Q4 - Logarithms [7 marks]

(a) Evaluate logsl6, giving your answer as a fraction. [2]

(b) Solve logs(x—1) + logs(x+1) = logs8. [3]

(c) Solve 92x —10 * 3*x+9=0. [2]

Q5 - Factor theorem [6 marks]

(a) Factorise f(x) = x3 — 2x? - 5x + 6 completely. [4]

(b) Hence solve f(x) = 0. [2]



Q6 < Domain, range and inverse [7 marks]

(a) Find the domain of f(x) = 1/(x-2) + v (x+1). [2]

(b) Find the range of f(x) = x> = 2x + 3. [2]

(c) Explain why f(x) =x? (x € R) does not have an inverse function. [3]

Q7 + Composite functions [6 marks]

(a) Given f(x) =3x -2 and g(x) = x* + 1, find fg(x). [2]

(b) Find gf(x). [2]

(c) Find the inverse of f(x) = (3x+2)/(x-1), x # 1, and state its domain. [2]



Q8 ° Modulus [7 marks]

(a) Sketchy = |x* - 9], stating its turning point and x-intercepts. [3]

(b) Solve |2x+1| = 7. [2]

(c) Solve |x-1| + |x+2| = 5. [2]

Q9 - Cross-chapter [7 marks]
(a) Given f(x) =4 (x-2) and g(x) =x* - 1, find fg(x) and its domain. [3]

(b) Solve fg(x) = 2. [2]

(c) Check your answers against the domain in (a). [2]

SectionB Hi¥&: Q1___ /6 Q2 /7T Q3 /T Q4____ /T Q5 /6 Q6 /T Q7 /6 Q8
__JTQ___ /T &it___ /60 B4 ____ /70




BRI - FESTHE Mark Scheme (5B E)

SectionA (B 14, £ 10%)

a5 == Ex

1 C 2x-1=5183; 2x-1=-518 -2

2 A In(x-1) R x-1>0, Bl x> 1,

3 A JT12=6/ 2

4 A 2M3x) =274, B 3x=4, x=4/3,

5 B f(2)=8-4+1=5,

6 A T (3,4)0

7 A 3+2=5,

8 B 2} REFE.

9 A K’y=4x-1, i x=(y+1)/4, BIRE (x+1)/4,

10 B BXI718 x*-2x-1=0, #FIHK 8>0, MK,
Section B
Ql: REEk38-12=26; RIEFk30-12=18; Z=E/D—1I7126+18+12=56; AR 70-56=14; #&E: FEHEER =

BEARTE A XATE B

Q2:
Qs3:
Qa4:
Q5:
Q6:
Q7:
Qs:
Qo:

BXIZ18 X*-6x+(5-k) =0, A=16+4k=0, k=-4; 1= (3,2); FRXREH A>0,

J 48+/12=4/3+2/3=643; 12/(3+/ 3)=6-2/ 3; 271(2/3)=9%

logsl6=4/3; EXIE x>1, x*=9, x=3; &y=3", y=139, x=0=H 2%

f(1)=0, B x*x-6=(x-3)(x+2), f=(x-1)(x-3)(x+2), 1. 3. -2

EMIE x = -1, x#2; {EiEy = 2; x> many-one, Fla0f(2)=f(-2), RR—K, TREL,
fg(x) = 3x2+1; gf(x) = 9x*-12x+5; REREK (x+2)/(x-3), x # 3,

T (0,9), &= (£3,0), BREXHLES; x=>3FHx<-4; x=-33% 2

fg(x) =+ (x*-3), EXHE x> /38 x< -/ 3; fgx)=28x*=7, x=%/ 7, MEELHBE X

ok 4]
EE5515XED - BFE—Z5D A B, WS TES > EIC;, AXES — EID; RFSEMEES — [0l
E. %& Section BH—E@ENR%Z, BEMNNETEM, FEERLEE,
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