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:v\/u_w+w uv+u\/v_w
:u\/v_w+v\/u_w+w uv >1

STty Xy +yz+2x>1
- XZ Xy yz

Sl Uu=—; V=—"- W=-"—
y Z X

{22 (3,0) (3.2
> ,xz xy ny ¥z, \/yz Xz
y

=2(U+V+w)22(x+y+2)

=U+V+W=X+Y+2Z (*)
ghitg)a (x—y) +(y—-2)" +(z—x)° >0
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S X+y+2>/3
my () M u+v+w>4/3

HGIS:  A=43

G. AANHINIA{ME
4x% +8x+7 4x% +24x+40-16x — 33
S L S
X°+6x+10 x> +6x+10
4(x* +6x+10)—16x —33
[AXrOrI0) X3 [ 16038
X°+6x+10 X°+6x+10

:4X_J~ 16x + 33 dx
X? +6x+10

,[ 16x + 33 j 2x+6
x? +6x+10 X° +6x+10

B (x +6x+10) 1
-[ X* +6x+10 X_15-[x +6x+10dx

dx

fin ey

—8|n|X + 6X+10| 15J.de
X+ +

_8In‘x +6x+10‘—15arctan(x+3)+C [y C eR
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3 Ey2
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(2% 2% =2X—3x* +3X+3+5x— Lo
J x?—x-1

2%( X2 —x—=1)=3(x* = x-1)+5x -1

o2 )-3( J+5x-1
J x*—x-1

=:2xdx+J‘( dx+j—dx x—3x+J‘X5f4Xlld
5

5
“(2x-1)+--1
. ox-1 .~ 2( 2
fagleis '[—XZ—X 1dx_j 7 w1 dx

:_J'(X_—Xl)dx+§ _ 1

X2 —x-1 29 x*—x-1
5 3 dx
:Eln|x —x—1|+§J.[ N &
=] -2
2 4
1 5
5 (., 3 1 "7 L.
:E|n|x —X—l|+§° 5|n NG +CIirni CeR
2, | X—Z+—
4 2 2
HIGS
J:x2—3x+§ln|x2—x—1|+ 3_n2X=iz \/_
2 2.5
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iams  z—y=c 81 X-y=b-c

=x-y=b—(z-y)

=>b=x+z-2y §h a+3c=2y—x

a+3c N b 8

a+2b+c a+b+2c a+b+3c

:2y—x+4(x+z—2y)_8(z—y)
X y Z

S A=

_2. Y 114.%,4.% g gyg )
X y y Z

:—17+2-X+4-5+4-£+8-X
X y y z

Iy

Co

2l+4-522./ RAVILIY N VN
X y X y
4-5+8-122-/ X —2J32-8\2
y Z y
STEhT A2—17+4\/§+8J_=—17+12\/_
m@t@tﬁﬁms;mtnmfﬁmﬂ_4x°h 4z _8y

X y y 2z
U 4x> =2y* =7°
ihms wagegdmi
a+b+2c=+/2(a+2b+c)
{a+b+3c:2(a+2b+c)

] u)nnts gy iis §11i§ 25
www.facebook.com/7khmer
fb : Entertainment And Knowledge



MR SRmEPRESHRIE

i pw S miHm§ b8 ¢ wiwwha o
1515

SV IEN LS b:(1+\/§)a <h c=(4+3\/§)a

gigs  ahusyjuinis A 8 min(A)=-17+122

5. ASHHSAYS f(x)

w8 f(xy+1)=f(x)- f(y)-f(y)—x+2 Gim:
ARt X,y eR

inms f(yx+1)=f(y) f(x)—f(x)—y+2

it f(xy+1)=f(yx+1)

= f(x)-f(y)-f(y)—x+2="f(y) f(x)—f(x)—y+2
= f(x)+y=f(y)+x

Nged x=0 = f(0)+y=f(y)+0 tihw f(0)=1
nms f(y)=1+y

g f(x)=x+1 Gim:avain xeR
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9. Grn:sdiun eN sinmm, 1+x2+x“+---+x2“‘2
IGAMGEN 1+ X+ X2+ + X" 9

b.anns X eN" g soo(x—1)=(x-1)""

M. T X, Xy, X, X, X TNGSSAASSHIGMS 107w
.1 1 1 1 1

ig)atha + + = + =19

Ao 14x 14X, 14X 1+x, 14X

X X X X
X12+ ooy <]
44+x° 4+X° 4+X° 4+X" 4+ X

Ummm

0~

G. UMD tanx + 2tan 2x + 4tan 4x +8cot8x = cot x
GEN{AUAINL xeR

¢ Asnppurgaus IR R fmumglaghangenns
f(x+y)+ f(y+z)+ f(z+x)>3f(x+2y+3z) Gim:
[AUAIN x,y,z

9. UM a+b 81 a—b MEgSUUBINAMT

ingioajuioyals 2a+(1+2a)(a’-b*) &a
2a(a’ +2a-b’)(a*~b*)
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9. s (xz—l)(1+x XX 2) X" -1
:>(x—1)(x+1)(1+x XX 2) (x“—l)(x”+1)
rEn s x”—l=(x—1)(x”’1+x”’ et x+1)

X+ 1= (x4 D) (X =X e (1) (<))
SVt 1+x2+x4+---+x2”’2=K(1+x+x2+---+x”’l)
i K=x"t =X  (2) x4 ()" e
gige 14X +x e+ X fams i
T+ X+ X4+ X

b.anng X eN

me o (x—1) =(x-1)"

LN S 1000 < xxx(x —1) <10000 (Uit X eN”
SIHI 1<x<9

=1000 <(x—1)** <10000

rintis 5*=625<1000 & 7° =343243>10000
iims 54 <(x-1) " <7°

=(x-1)""=6° = X=7

Hgige  x=7
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' 57" 25/ 5
5
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1 5 5
5 5 >
yhigla > 3+ s23y'+1=§ (3y,+1)
|=15[ —1) ﬂ =1 4 =
Yi—g) tz 5
5 5 >
3 3yi+% §[3Zyi+21]:—(3xl+5)=10
i=1 5[ _1) +ﬂ 4 =1 =
1 5 5

i ms (+) Aa SUHNW MiguMNI0HE
5
X
IG: <1
§4+xi2

G. UMM tanx + 2tan 2x + 4tan 4x +8cot8x = cot x
M f(x)=tanx—cotx+ 2tan 2x + 4tan 4x + 8cot8x

1 1 4 16 64
= f’(X): o T oo™ 2 + 2 .2
COS“X SIN“X C€O0S“2X c€os“4x sin“8x
sin® X + cos® X 4 16 64
Y. IV PV 2 1o a2
SIN“ XCOS“ X  COS“2X CO0S“4x sIin“8x
4 4 16 64
TwinZow 2oy T2y T win2
SIN“2X C0S“2X cos“4x sin“8x
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16 16 64
Y + 2 2
sin“4x cos“4x sin“8x
64 64

" sin’8x  sin®8x
sitinw f ousay SIS Sime{RUHiu x

tines f [ ] _tan——cot—+ 2tan— +4tan2—+8cotﬂ
6 6 6 3 3 3

\/_ \/§+2\/_+4( )+8{§J:0

STl f(x):o Gims (AUHIU x eR

= tanx—cotx+2tan2x + 4tan4x +8cot8x =0
= tan X+ 2tan 2x + 4tan4x + 8cot8x = cot x
HiGs tanx+2tan2x+4tan4x+8cot8x = cot x

t. fishngnAus f
Win x=a &8 y=2=0
iihms f(a)+ f(0)+ f(a)>3f(a)
= f(a)< f(0) (+)
W x= o y:E 8n oz=-2
2 2 2
iSnms f(a)+ f(0)+ f(0)=3f(0)
= f(a)=1(0) (+%)

mis (+) &0 (+9
sumw f(a)=f(0) = f thugau§io:
] u)nnts gy iis §11i8 31

www.facebook.com/7khmer
fb : Entertainment And Knowledge



TS B3R SRS
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inms f(x)=c GUNAUAIU ceR

gig:  f(x)=c Gim:avhiu ceR

o.M (r,s)thgloajutongais r 8 s

Wweisid (r,s) =1 SIS G§8UUY p [GAMG rs

St piGAMG ry piGAiGs In p SSMGIGAMNG

r 89 s{NUEEMSIE

— p IGADSING r+S$

=(rs,r+s)=1

M x=a+b, Y=a-b

nfms 2a+(1+2a)(a’ —b?)=x+ y+(1+x+y)xy
=(X+y+xy)+(x+y)xy

81 2a(a2+2a—b2)(a2—b2):(x+ y)(Xy+ X+ y)xy

15 (x,y)=1 =(x+y,xy)=

(X+Y,xy) =1 =(x+y+xy,(x+y)xy)=

[tﬁtij(x+y+xy,(x+y)xy)=1

SVt

(X+y+xy+(x+y)xy,(x+y+xy)(x+y)xy)=1

a

§iG:  giloAuGEoNALS 2a+(1+2a)(a -b?) &n
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9. UINMN (J§+ 2)"+(J§—J§)"mé§8ﬁm§ms
GIM:{AUGSSARIGUIS n 1

b, B s PN §auB mis
log, x+log, y+log,z=2 (1)
log, y +log, z + logy, x =2 (2)
log, z +log,, x +log,, y =2 (3)

3 5

m. AW a=tana 71 UMMM tan5a:5a 10261 +a4
o 1-10a“ +5a

(1 0) (1 0)

G. IR A:L—l o) 7 Uinam A”=L1_2n o)

GHN:AUGSSAMGEIS n ]
& AnNKGIUHAUIT SUHUjUINIS

_ 24cC0sX
SinX+Ccosx—2

X a

B, IR fl(x)=g/1—38h f,(x)=f[f,.(x)] 7
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anns f (x)

N{FIWusms
9. i xz(\/§JM/§)i :X—lz(\/g_\/g)i

U X+ X MEgsauias

niams x2 +x?=(x+x1) 2 migswlas
UM Ads n & X' +X hégsmins
ifFn8huinmo AREn n+l

it x4 x (MY =(x+ x’l)(x” + x’”)—(x”’1 + x‘(”‘))

(n+1)

dnms X"+ x" mégsuins

sint X'+ X égseuias
Gig X"+ X" =3+2+3-12=23mcgs
HEUS RIS (5181 i)
siw X+ X' thigsuadns
1 1
BIGs (J§+J§)"+(J§—J§)“mﬁ§8ﬁm§ms
. NP W{E A S ru G mis
uaegnn X Y,z2>0
1 1
my (1) :>Iogzx+EIog2y+§logzz=2
:>Iogzx+logz\/§+logzxf_:2
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:>Iogz(x yz)=2 = x[yz = 22
= x’yz=2" (4)

my (2 :Iog3y+%logsz+%logsx:2
= log, y + log, \/z + log,+/x = 2
=log,yVxz=2 = yJx=%

:>y22x—34 (5)
my (3) = Iog4z+2Iog4x+ Iog4y 2

:>Iog4z+log4\/§+log4\/__2
=log,z\xy =2 =z xy =4
= 2°xy =4 (6)
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inms  (xyz)* =24 = Xyz =24
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m. mu{fague 6
UM (cosa +isina)’ = cosba + isin5a (*)
HIIG)A (cosa+isina)’ = cos® o+ 5cos’ aisina) +
10cos’ afisina)’ +10cos a(isina)’ +5cosafisina)’ +(isina)’
= cos’ o + 5i cos* asin ¢ —10cos® asin® o —10i cos” asin® o +
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{sin5a=50034 asina —10cos” asin® a +sin° o
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= tanbda = =— T2 —
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<:>[ysinx+(y—1)cosx]2 =[2(y+1)]2 (*)

€. hnms y=

] u)nnts gy iis §11i§ 37
www.facebook.com/7khmer
fb : Entertainment And Knowledge



MR SRmEPRESHRIE
mulegumn §ag ana
. 2 2 2 ) 2
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<y 4y -2y+1
muy (*) :>[2(y+1)]2£2y2—2y+1
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= 2y?+10y+3<0
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- X
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X

= f,(x)= f[fl(x)]: AL = 3(/1+7x3 Ve
#“L%Txd

1+ 13(x)
\/1+2x \/1+2x
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9. IRIHWG{AIMAN ABC
UMM cot Acot B+ cotBcotC +cot AcotC =171
JIGRMUENAH tan A+ tan B +tanC =tan Atan BtanC

b ANSIUAMESSARGYME x,y,z Tduig)aha
Xy=X+y*

m. GIM:{AyU x,y,z hGgsaa i X +y* +2°=91
TINM® 2(X+y+2)—xyz<10 7 IR psgnirdIAinms

isitnrsnm?

hat}

G annsggIelisain (a,) 84 (b)), fdruigamas
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1
b, |, =[x cosxdx Gim: n eN
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JERMUN MM jx COS rXdX = ———=
T
0
RSTEIEIM A
9. HNNS A+B+C=7 = A+B=x-C
ifinms cot(A+B)=cot(z—C)=-cotC (*)
A B
[ty tan(A+B)= tan A+ tan
1-tan AtanB
1
1—— =
:cot(A+B)=l_tanAtanB: CotAcotB:cotAcotB—l
tan A+tanB 1 N 1 cot A+cotB
cotA cotB
AcotB -1
my (*) :>cot cot =—cotC
cot A+cotB

— cot AcotB —1=—cot AcotC —cotBcotC
— cot Acot B +cotBcotC +cot AcotC =1

Hiie cot AcotB+cotBcotC +cot AcotC =1
FNUMNM® tan A+tan B +tanC =tan AtanBtanC

1S cot Acot B + cot Beot C + cot AcotC =1
1 1 1

= + + =
tan AtanB tanBtanC tan AtanC
tan A+tanB+tanC

tan AtanBtanC
HiGs tanA+tanB+tanC =tan AtanBtanC
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oS x=xy-y (2)
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= X lonnGsn y
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2 2
. 5n° —n+2
gige a =——
= 2

8. {b}={141340121,..}
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Mathematics Preparation Test

1 Multiple Choice Questions

1. Sam-the-Super-Snail is climbing a vertical stone 1 meter high.
He climbs at a steady speed of 30cm per hour, but each time the
church clock strikes the shock causes him to slip down 1cm. The
clock strikes the hour, so at 1 o’clock he would slip back 1cm, at 2
o’clock he would slip back 2cm and so on. If he starts to climb just
after the clock strikes 3:00 pm, when will he reach the top?

(a). 3:50pm  (b).6:220pm  (c). 6:50pm  (d). 7:20 pm

(e). None of the above

2. The floor of a room is a 10m by 10m square and the room is 4m
high. A spider is in one of the corners of the floor and sees a fly
across the room at the diagonally opposite corner on the ceiling. If
the fly does not move, what is the shortest distance (in meters)
the spider must travel to catch the fly?

(a). V216 (b). 4++/200  (c).24  (d). v296

(e). None of the above

3. A cathedral is located at the top of a hill. When the top of the
spire is viewed from the base of the hill, the angle of the elevation

is 60°. When the spire is viewed from a distance of 200 feet from

the base of the hill, the angle of the elevation is 45" . if the hill
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rises at an angle of 300, then the height, in feet, of the cathedral

is

aj. ZOO—M b.lOO+M
(3 .

c.lOO+M d). 200+200\/§
(c) 5 3

(e). None of the above

4, Two points are randomly and simultaneously selected from the
4 x5 grid of 20 lattice points {(M,N) :1<m<5,1< n <4, with

m and n are integers}. What is the probability that the distance
between them is a rational number?

(a). 7/19 (b). 36/95 (). 1/2 (d). 10/29

(e). None of the above

5. The sum of the roots of the equation X3 + 4X2 —7x-10=0

is —4 . What is the sum of the roots of the equation
(x=3)° +4(x—-3)° —7(x—3)-10=0>

(a). -13 (b). -7 (c). 1 (d).s

(e). None of the above

6. At noon, a car and a van are 120 miles apart on a straight road
and driving toward each other at a speed of 40 mi/hr. A fly starts
from the front bumper of the van at noon and files to the bumper
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of the car, then immediately back to the bumper of the van, back
to the car, and so on, until the car and the van meet. If the fly files
at a speed of 100mi/hr, what is the total distance it travels?

(a). 150 miles (b). 120 miles (c). 200 miles
(d). 200 miles (e) None of the above

7. An amoeba propagates by simple division; each split into two
takes 3 minutes to complete. When such an amoeba is put into a
glass container with a nutrient fluid, the container will be full of
amoebas in one hour. How long would it take for the container to
be filled if we start with not one amoeba, but two?

(a). 30 min (b) 45 min (C) 51 min
(d). 57 min (e) None of the above

8. A square of perimeter 20 is inscribed in a square of perimeter
28 (inscribed means the vertices of the smaller square are on the
sides of the larger square). What is the greatest distance between
a vertex of the inner square and a vertex of the outer square?

(a). 543 (b). V58 (c).§

(d). \/@ (e) None of the above

9. The Beatles (Paul, John, George, and Ringo) took a math exam.
Paul got correct half of the questions plus 7 questions, John got
correct one third of the questions plus 17 questions, George got
correct one fourth of the questions plus 22 questions, and Ringo
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got correct one fifth of the questions plus 25 questions. There
were between one and 100 questions on the exam and each
Beatle got an integer number of questions correct. Which Beatle
got the most questions correct?

(a). Only Paul (b) Only John (C) Only George

(d). Only Ringo (e) At least two Beatles got the most

questions correct

10. If L is the line whose equation is@X+0Y =C. Let M be the

reflection of L through the y-axis, and let N be the reflection of
L through the x-axis. Which of the following must be true about
M and N for all choices of a, b, and c?

a). The x-intercepts of M and N are equal
b). The y-intercepts of M and N are equal

(C). The slopes of M and N are equal
(d). The slopes of M and N are negative reciprocals of each
a

e). None of the preceding

11. Let f (X) be a cubic polynomial in one variable X such that
f (0) # 0 and with no repeated roots. Suppose that f (X) and
f (—X) share a common root. Which of the following

polynomials could be the least common multiple (LClVl ) of
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f (X) and f(—X) ? (The numbers +a, +b, and +C below are

all distinct)

(a). (x —a2)2 (x-c)
(b). (x —az(x2 )

(c). ( 2)(x b)(x—c)
(d)- (x*- )(Xz—bz)

(

e) None of the preceding could be the LCM

12. 10% of a high school senior class participate in Math Olympics.
95% of the seniors that participate in Math Olympics get into the
college of their choice. Only 50% of the seniors who don’t
participate in Math Olympics get into the college of their choice. If
a senior from that high school got into the college of his or her
choice, what is the probability that this senior participated in Math
Olympics?

(a).o.oss  (b).os4s  (c).19/109  (d). 0.95

(e). None of the above

13. A middle school has 100 lockers numbered 1 to 100, and 100
students. The first student goes down the row of lockers and
opens every locker. Then the second student goes down the row
of lockers and closes every locker that is numbered with a multiple
of 2. Then the third student goes down the row of lockers, and for
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every locker that is numbered with a multiple of 3, if it is open, she
closes it, but if it is already closed, she opens it again. The fourth
student then does the same thing for the lockers numbered with
multiple of 4, and so on, down to the hundredth student. In the
end, how many lockers are still open?

(a). 1
(b). All of the lockers that are not numbered with prime numbers

(C). 10 (d) 15 (e) None of the above

14. The line 3X+ Y =D and the equation 2x% + y? =1 are
graphed on an(X, y) —rectangular coordinate system. For what
values of b will the graph of the line 3X+ y= D be tangent to the
graph of the equation 2x% + y2 =17

(a). The graph of the line 3X+ Y = D is not tangent to the graph
of 2X° + y2 =1 forany b.

(b). The graph of the line 3X+ Y = b is tangent to the graph of

2x2 + y2 =1 for allb.

22

(C). b=+1 (d) b= iT (e) None of the above

15. Suppose that the digits 1, 0, and 8 are written so that they look
the same when they are upside down as they do when they are
right-side up. Also, the digits 6 and 9 are written so that by turning
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(rotating) a 6 upside down, we get a 9. Two 5-digit numbers are
“flips” of each other if one is obtained by rotating the other upside
down. For example, 61891 and 16819 are “flips” of each other. If
all 5-digit numbers (including those starting with 0 like 00027) are
being printed on slips of paper such that two numbers are printed
on the same slip if and only if they are flips of one another, how
many slips of paper are needed?

(a). 100,000 (b). 98475 (c). 96875

(d). 10° — - (e) None of the above

16. In a local election, 3000 votes were cast to elect one of the
three candidates A, B, and C. Of the first 2000 votes, A received
45 %, B received 35%, and the rest went to C. Of the remaining
1000 votes, 60% went to C, 25% went to B, and the rest went to A.
Which of the following is true?

). A places first with 60% of the votes

a
b). C wins the election

(

(

(C). A and C tie for first place

(d). C received 50 votes more than B
(

e). None of the above

17. Mary’s top book shelf holds five books with the following
widths, in centimeters: 6, 1/2, 1, 2.5, and 10. What is the average
book width, in centimeters?
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18. Tyrone had 97 marbles and Eric had 11 marbles. Tyrone then
gave some of his marbles to Eric so that Tyrone ended with twice
as many marbles as Eric. How many marbles did Tyrone give to
Eric?

(a).3  (b). 13 (c). 18 (d). 25 (e). 29

19. A book that is to be recorded onto compact discs takes 412
minutes to read aloud. Each disc can hold up to 56 minutes of
reading. Assume that the smallest possible number of discs is used
and that each disc contains the same length of reading. How many
minutes of reading will each disc contain?

(a).s02 (b).5s15 (c).524 (d).s3.8  (e).s5.2

20. For positive numbers X and Y the operation *(X, y) is
defined as *(X, y) =X— l . What is *(2,*(2, 2)) ?
y

(a).2/3  (b).1  (c).43  (d).5/3 (). 2

21. The length of the interval of solutions of the inequality
a<2x+3<bis10. Whatis b—a?

(a.s  (b).20  (c).1s  (d).20 (e). 30
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22. A new sequence is obtained from the sequence of the positive
integers {1, 2, 3, ...} by deleting all the perfect squares. Then the
2003rd term of the new sequence is (.........).

(a). 2046 (b). 2047  (c). 2048 (d). 2049 (e).2050

23. Let O be an interior point of AABC such that

6A+ 263 + 36(5 =0. Then the ratio of the area of AABC to
the area of AAOC is (..........).

(a). 2 (b).3/2  (c).3 (d).s/3 (e).5/4
d A, dy A

24.Let T ={0,1,2,3,4,5,6} and M ={717—§7—§7—j

a €T,li =1,2,3,4}.Arrange the numbersin M in the

descending order. Then the 2005 number is )

(a) §+£+£+i (b) §+£+£+£
A GO CR & I AR G S o

(C) E+i+£+i (d) l+i+£+i
A Y A & B A GO CR &

25. Assume that M = {(X, y) | X% +2y? = 3} and

N={(x,y)/y=mx+b}.if M AN = forall m eR, then

b takes values from (............ )
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2. Mathematical Question:

1. Daniel likes two things—kittens and prime numbers. One day,
he decides to fill up his whiteboard with kittens and prime
numbers. He begins by drawing five cute kittens side by side on
the board, and then writes the following numbers under the
kittens: 110437, 124297, 138157, 152017. Before he writes a
number under the last kitten, however, he suddenly realizes that
he forgot to check whether the numbers he wrote down are
prime. Feeling adventurous, he decides to test their primality by
writing down all the numbers up to 152017 on the back of his
whiteboard and crossing out every second number after 2, then
every third number after 3, and so on until only the primes are
left. Satisfied that the four numbers he wrote down are prime, and
also pleased at the size of his whiteboard and the amount time he
just wasted, Daniel returns to the front of his whiteboard and
writes down a number under the last kitten. What number does
he write down?

2. Justin is reading a tourist guide listing some of the straight-line
distances between five towns: Aberystwyth, Botcherby,
Caarnduncan, Damnaglaur, and Evercreech. They are:
Aberystwyth to Botcherby: 102km

Botcherby to Caarnduncan: 79km

Caarnduncan to Damnaglaur: 231km

Damnaglaur to Evercreech: 16km

Evercreech to Aberystwyth: 34km

If Justin is currently in Botcherby, how far is he from Evercreech?
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3. The letters ,0,C,d, e, f,and g each represent a distinct digit

(number from 0 to 9 inclusive). The three products a x b x c,

cxdxe, and € X T X 0 are equal. What 3 digits are not used?

4. A large building has 64 rooms arranged ina 4 x 4 x 4 Iattice.
Each room has doors to each of the adjacent rooms on the same
floor, and stairs to the corresponding rooms in adjacent floors. If
Thara has just entered the building and is in one corner of the
building on the bottom floor, and wants to get to his bedroom in
the opposite corner of the building on the top floor, in how many
ways can he get there in the minimum number of moves?

5. Tom, Dick, and Harry attend the same gym. One attends every 2
days, one every 3 days, and one every 7 days. In a particular
month of gym attendance, Tom’s first visit was on a Monday,
Dick’s on a Wednesday, and Harry’s on a Friday. Also, on one day
of this month, all three attended the gym together. Which day of
the month was it?

6. John is a judge with a keen interest in numerology. He uses the
code A=1, B=2, and C=3, etc to encode his wife’s name. He notices
that the product of the letters of her name is the same as for his
profession, JUDGE. Given that it has no letter in common with
JUDGE, and that its letters are in alphabetical order if you swap
two of them. What is her name?
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7.1f S is a set of points in the plane, a point X is said to belong to
the environment of S if there exist points y and Z in S with the

property that the distance between X and Y is less than the
distance between Yy and Z.If S is an isosceles right-angled

triangle of area 1; what is the area of its environment?

8.Giventhat X+ Y+Z=1 Xy+YZ+XZ=2, and

X° +y° + 2> =5. What s Xyz?

9. Three sets of twin girls are married to three sets of twin boys
such that each girl’s sister is married to her husband’s brother.
One day, the six couples decide to play mixed doubles tennis.
However, no girl wants to be paired with her husband, or her
husband’s brother. How many possible pairings are there?

10. A car travels from A to B at the rate of 20km/h and then
returns from B to A at the rate of 80km/h, without stopping. What
is the average speed for the round trip, in Kilometers per hour?

11. Let M (—l, 2) and N (1, 4) be two points in a plane rectangular

coordinate system XOY . P is a moving point on the X — axis.

When ZMPN takes its maximum value, the X — coordinate of
point P is oo
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12. In a planar rectangular coordinate system XOY, the area

enclosed by the graph of function f (X) = asinax + cosax (for

all a > 0) defined on an interval with the least positive period and

by the graph of function ¢ (X) =+ a2 +1is e

13. It is given that complex numbers Z; and Z, satisfy |Zl| =2

and |22| = 3. If the included angle of their corresponding vectors
4, +1,
5H—1

is 600, then

14. The roots of the equation X° + pX2 +0gx+30=0 areinthe
ratios 2:3:5. Find the values of pand(.

15. In MUMSIand coins are shaped like regular polygons. All coins
have the same side length but they vary in the number of sides
they have. There are some coins that are shaped like squares, and
others that are shaped like hexagons. There is another type of
coin, so that the square, hexagon and the third type of coin fit
together snugly at a vertex, with no hole between coins. How
many sides does the third type of coin have?
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Exercise 01. Prove by induction that 9" —1 is a multiple of 8 for
all positive integer values of n.
Solution

Let Pn be the statement

e n . .
‘For all positive integer values of n, 9" -lisa multiple of 8°.
If the formula is valid when n=Kk

i.e.if 9k -1= 88., say,
then 9" —1=(9%)(9)-1
=(9")(9)-9+8
=9(9*-1)+8
= 9(88.) +8= 8(98. +l) which is the multiple of 8
i.e. If 9k —1is a multiple of 8 then sois 9k+1 -1.
Butif n=1, 9'—1=8, so P istrue.

So P2 is true, P3 is true, ... and so on for all positive integer values
of n.

Therefore by induction, Pn is correct for N eN

. . . 2.
Exercise 02. Prove that if n is a natural number such that N~ is

even then n is even.
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Solution
The contrapositive of the statement

. 2. . ,
n is a natural number such that N” is even=> n is even

Is ‘n is an odd integer = n2 is an odd integer’
Now n isanoddinteger = n=2K +1 where K is an integer

=n® =(2k +1)2
—n? =4k’ +4k +1
—n2= 2(2k2 + 2k)+1

= n2 is an odd integer
Hence if n is an odd integer then n2 is an odd integer.

. . 2. .
Hence if n is a natural number such that N” is an even integer
then n is an even integer.

Note: (Indirect Proof) If we want to prove that the proposition
p = ( is true, thus we need to prove that —q = — is true.

In short, ( p= q) true (or Valid) < (—|q = —|p) true (or Valid)

Exercise 03. In MUMSIland money comes in the currency of
proofs. Proofs are divided up into smaller denominations called
propositions and lemmas. 1 proof is worth 10 propositions. 1
proposition is worth 10 lemmas. There are coins in circulation
worth 1 lemma, 2 lemmas, 5 lemmas, 1 proposition, 2
propositions, 5 propositions, 1 proof, and 2 proofs.
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Lori is about to travel on a hot air balloon to her economics
tutorial but she needs to pay the fare, and must pay exactly. She
knows the fare is more than 1 proof and less than 3 proofs. At
least how many coins must she carry to be sure of carrying the
exact correct fare?

Solution

For this question, it is much easier to obtain the answer
than to prove it rigorously!

Note that the currency is identical to a dollars-cents
currency , with 1c, 2c, 5¢, 10c, 20c, 50c, $1, $2 coins. We will use
the language of dollars and cents for this solution as it is simpler.

Consider how many coins we need to obtain the amounts
of $1.88 and $2.99.

Note that, if we have a collection of coins worth $1.88,
then there must be a sub-collection of coins worth exactly 8c. (This
is not entirely obvious—the same argument would not apply for
$1.11= $1+5c+2c+2c+2c). Of the remaining $1.80 in coins, similarly
there must be a sub-collection of coins worth exactly $1. Thus we
can divide the collection into three parts worth $1, 80c and 8c
respectively.

We can do the same for a $2.99 collection into parts worth
$2, 90c, and 9c.

For the 8c and 9c sub-collections, taken together, at least 4
coins are required, since at least 3 coins are required for 8c, at
least 3 coins are required for 9¢, and the sets of three coins are
not identical, using at least 4 distinct coins in total. These 4 or
more coins must all be 5c or less.
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Similarly for the 80c and 90c sub-collections, at least four
coins are required. If these sub-collections include 5c or smaller
denominations, then at least 5 coins are required. In either case all
the coins are 50c or smaller.

And obviously, for the S1 and $2 sub-collections, at least 2
coins are required. If these sub-collections include 50c or smaller
denominations, then at least 3 coins are required.

So, these sub-collections in total required 4+4+2 coins. It is
easy to verify that there cannot be an overlap between sub-
collections (eg. 90c and 8c sub-collections) allowing a smaller
number of coins, since then there must be 50c or 5c coins
requiring larger sub-collections. So at least 10 coins are required.

The following 10 coin collection can easily be verified to
allow every possible fare to be achieved.

Exercise 04. If |, = Icos” XdX . Show that

1. _ n—
|, ==sinxcos"*x+——1,_,.Hence find jcosS xdXx
n
Solution

To use integration by parts, c0s" X is written in the product form
cosxcos"

Sothat |, = jcos xcos" ™ xdx

_ du
i Vv=00S"1X and — = cosX
dx
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Then % =(n —1)(:03'”‘2 X(—sinx) and u=sinx

so 1, =sinxcos"™ x+ [(n—1)cos"? xsin® xdx
=sinxcos" " x+(n —1)J'cos”‘2 x(l— cos® x) dx
=sinxcos" " x+(n —1)_|'cos”‘2 xdx —(n —1).|'cosn xdx

Hence 1, =sinxcos" ' x+(n-1)1, ,—(n-1)1,

or  nl,=sinxcos" x+(n-1)1,,

n-1

1. _
Sso I, ==sinxcos" x+—1, ,
n n

Now we can apply this reduction formula to find ICOSS xdx

Firstusing n=5
1. 4
ie. I; = =sinxcos® X+ = I, (1)
5 5
. 1. 2, 2
Further using N = 3, we have, |3:§SII’1 Xcos” x+—1y (2)

Now I, =[cosxdx=sinx+K (3)

Combining (1), (2), and (3) gives,
5 ~ Lsinxcos* x+ﬂ[lsin xCos? X+ Zsin xj +K
5 5\3 3

Where K is constant
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Exercise 05. How many pairs of natural numbers (u,v) are
there such that 1< u <V, with the property that the least
common multiple of u and v is 2000?
Solution
We will first drop the consideration that U <V, and just

find pairs of natural numbers (u,v) with least common multiple

2000.

Let U= 235b, V= 2C5d . So the least common multiple is

2max(a,c)5max(b,d) = 2000 = 2*5%. We can restate the problem

now as: find all sets of four non-negative integers {a,b,c, d} with
max (a,c)=4 and max(b,d) =3.

Consider a and c. If a = cthen there is only one
possibility: a=C=4.If @ #C then one of them must be 4 --

there are 2 choices as to which one. The other one can then be 0O,
1, 2,or 3—there are 4 choices. It is clear that we have then
counted all possible {a, C} exactly once, so there are

1+ 2 x4 =9 possibilities.

Now considerb and d with a similar argument. If b=d
then b=d =3.1f b=d then one of them is 3and the other is
one of 0, 1, 2. This gives 1+ 2 x 3 =7 possibilities.

Thus there are 9 x 7 = 63 sets of four non-negative

integers {a,b,c,d} with max(a,c) =4 and max(b,d) =3.S0
there are 63 pairs of natural numbers (U,V) with least common

multiple 2000.
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If now U <V, then we have counted every pair twice,
except the one where U =V, in which case U =Vv =2000. So
there are 31 pairs we have counted twice and 1 pair we have
counted once —a total of 32 pairs.

Exercise 06. Find all positive integers n such that

2 4 1
2 00 +2"+ 2n -2 03 is a perfect square.
Solution

2
To find an answer, we might note that 2200 _ (2100) ,
2
24 = (22) , and that

(2100 N 22)2 _ 9200 o4 5 9102 _ 5200 54 5103

Is a perfect square, which is quite close to the expression given. In

_ o103

104 1
fact, if we note that 2 04 _ 2 0 , then letting N =104

gives us exactly this perfect square!
While this would have been sufficient for the purposes of
the competition, we’ll show that this is the only answer. First we

2
note that we can factorize 220 + 24 — 2103 (2100 — 22) )

2
This gives (2100 — 22) +2" = x2 for some positive integer X .

Now we can rewrite and factorize as follows:

on _ y2 _(2100 3 22)2
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=(x=2'%+2%)(x+ 2% - 2)

Since both the expressions in brackets are integers, they must be
powers of 2. Then we have

(1) x—2'% 4 2% =2°
(2) x+2'%0 22 = 2"
Where a-+b=n

Subtracting (1) from (2) now gives

2022 =2 x 20 _2x2?
2a(2b—a _1) _ ol01 _ 53

2a<2b—a _1) _ 23(298 _1)

Since Za and 23are powers of 2, while 2b—a -1 and 298 —Jare
odd, we musthave a=3 and b—a=98,so0 b=101.

This gives n=a+b =104

So n=104

Exercise 07. If the equation X3 + pX2 + gX+r =0 has roots
that are in arithmetic progression;
Show that 2p% —9pq+27r=0

Solution

If the roots from an arithmetic progression with common
difference A, and ¢« is the middle root, then the three roots are:

a—-Aao,o+ .
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From the given equation we see that
a=lb=p,c=q,d=r
So Za:(a—/l)+a+(a+ﬂ,):—p
— 30( =— p (1)
But « satisfies the given equation so we have

&+ pa®+qa+r=0

b= () o) al-gJreo

<-p>+3p°—-9pq+27r=0
<2p®-9pq+27r=0

Exercise 08. P(X, y) is the point on an Argand diagram
representing Z= X+ Vi.

If ‘Z + 2‘ = 3‘2 —-2- 4i‘ show that the Cartesian equation
of the locus of P is x* + y?> —5x—9y+22=0

Solution

To use the geometric approach in this problem we would first

write Z+ 2 inthe form Z—Z; so that it corresponds to a line
joining two points, i.e. ‘Z — (—2 + Oi)‘ = 3‘2 — (2 + 4i)‘
Then, using A(—Z,O); B(2,4) and P(X, y) we find that

AP =3BP. It is not obvious from this property however, where
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P can lie, so the method based on the algebraic definition of a
modulus is used instead.
Writing X + Yyi for Z we have

Z+2=X+Yi+2=(X+2)+Vi

—[z+2)=\(x+2)? +y?
And  Z-2—-4i=x+yi-2-4i=(x-2)+(y-4)i

= [z-2-4i|=(x—2)?+(y - 4)°

Thus the given condition can be given

Jx+2) 4 y2 =3\(x—2)? +(y—4)°

ie. X2 4Ax+4+y? :9(x2—4x+4+ y2—8y+16)

= 8x% +8y? —40x— 72y +176 =0
= x2+y?>—5x—9y+22=0
Because this is the condition which the coordinates of P must

satisfy, it is the equation to the locus of P, which is seen to be a
circle.

Exercise 09. If z= X+ Yi andW=U+ Vi represent points
z+1

P(X, y) and Q(U,V) and W=—1. Find the locus of Q when
Z I

P describes

a. Thecircle X* + y2 =4

b. The parabola y2 =4X
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Solution

Find the locus of Q when P describes:
a. Thecircle X + y2 =4

Although X2 + y2 =4 can be expressed as |Z| = 2, this form

z+1
cannot be used directly from the relationship W= —1
Z —
_ , _ w+1
Rearranging this, however, gives 7 =——
w-1
w+1
Then |Z| 2 = ‘ =2
ie. w+1=2|w-1

= (u+1)2+v2:2[(u—1)2+v2}
= U’+3v*-10u+3=0
Therefore the image of the circle X2 + y2 =4 is another circle
with equation 3U2 + ?)V2 —-10u+3=0
b. The parabola y2 =4X

To find the image of y2 =4X we need xand Y separately in

terms of U and v.

2 2 :
w+1 C Uu+vi+l (U +V —1)—2V|
=== = X+4yi= >
w-1 u+vi-1 (u-1) +v2
)ujatintws g iAs §91i§ 121
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_ u?+v2 -1 iy 2V
=————— an =
(u—1)2+v2 (u—1)2+v2
a2 4(u2 +v2‘1)

So y2 =4X maps to =
[(u ~1)? +v2}2 (u-1)"+v?

— Vvi= [(u —1)2 +v2}(u2 +v?2 —1) provided

that U2 +Vv2 =120

Therefore the image of y2 = 4X is the curve

(u2 —2u+1+ vz)(u2 +v? —1) =v?

Exercise 10. (IMO 1999). Determine all functions f:Ro>R

suchthat f(x— f(y))=f(f(y))+xf(y)+f(x)-1
forall X,y €R,

Solution
let c=f (0) and A be the image of f(R) faisin A, thenit

is straightforward to find f (a) :putting a = f (y) and x=a,

we get f(a—a): f(a)+a2+ f(a)—l
:f(a):“TC_a? (%)

The next step is to show that A— A=1IR . Note first that ¢

cannot be zero, for if it were, then putting Y = 0,
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weget: f(x—c)="f(c)+xc+f(x)-1 (%%
and hence f( ) f(C) 1, Contradiction. But (* *) also shows
that f(X C)— f( ):XC+( ( ) 1).Here X is free to vary
over R, so xc +( f(c) —1) can take any value in IR.

Thus given any X in R, we may find a,b € A such that
X=a-—b.Hence f(X)z f(a—b): f(b)+ab+ f(a)—l.

2 2 X2

- e P X
So,usmg(*).f(X)—C 2+ab 2—C 5

In particular, this is true for X € A. Comparing with (*) we

X2
deduce that ¢ =1. So for all X € R we must have f (X) =1- 7

Finally, it is easy to check that this satisfies the original relation
and hence is the unique solution.

Exercise 11. (Balkan 2000). Find all real-valued functions on
the reals which satisfy f (Xf (X) + f (y)) = f (X)2 + Y forall
X, V.

Solution
Put x=0,then f(f(y))= f(0)%+y. put y=—f(0)2 and
k= f(y),then f(k)zo. Now put X=Y =K, then
f(0)=0+k,so k= f(0).put y=K,X=0, then
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f(0)=f(0)*+k,s0 k=0.Hence f(0)=0.

Put x=0, f(f(y))=y (*)

put Y =0, (xf (x)):f(x)2 (*#)

put X = f(z) in (%), then using f(z)=X,

we have f (zf (z)) = z?. Hence 2° = 1(z )2 forall 7 (%)
In particular, f(1)=1or —1.

Suppose f (1) =1, then putting X =1 in the original relation we
get f(1+ f(y))=1+y, hence (1+ f (y))2 —(1+y)®. Hence
f(y)=y forall y.

Similarly if f(1)=—1, then putting X =1 in the original relation
weget f(~L1+ f(y))=1+y.Hence (—1+ f(y))" =(1+y)’

So f (y) =—Y forall y.
Finally, it is easy to check that f (X) = X does indeed satisfy the

original relation, as does f (X) =—X.

Exercise 12. Let a,b, and ¢ denote the angles of elevation of a
tower measured at horizontal distances of 100, 200, and 300
meters from the tower, respectively . If a+ b+ C is a right angle,
find the height of the tower in meters.

Solution
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h
Let the height of the tower in meters be h.So tana = m,

tanb =——, and tanC=L.Since a+b+C=9OO,then
00 300

tan ctan(a + b) =1. Expanding using the addition formula for
tan gives, we have

tanc(tana+ tanb)

1-tanatanb
= tanc(tana+tanb)=1-tanatanb

h ( h h j h
= + =1l-—x—

3004100 200 100 ~ 200
— h? =10000

= h =100
So the tower is 100 meters high.
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Supplementary Exercises

[98 1- cosBxcoschos7x)
sIn“7x

, 2 , 2
Problem 02. Let f( )—i/;+ %—1+§/§— XI—l

and g(X):X4—4X2+2. Prove that f(g(X)): g(f(x)) for

any X >2.

Problem 01. Calculate lim
x—0

1

Problem 03. Giventhat |, =JXn (l— X)dX. Prove that
0

1
I <

" (n+D)Vn+1

Problem 04. Calculate the following limit:

n )
nILToo|:n 1+\/n+3 \/n+6 n+3(n—1)}]

Problem 05. Let f (X) and g(x) are the continuous function
on [a,b]. O<acx< f(X)S Aand O<b< g(x)S B forall

X e[a,b]. Prove that

] u)nnts gy iis §11i8 126
www.facebook.com/7khmer
fb : Entertainment And Knowledge



MR SRmEPRESHRIE

b
(ab+ AB)? £ Pl I (e 4aAbB
4aAbB ﬁ Jz (ab+ AB)

Problem 06. (IMO 1995) a,b,c are positive real number with

1 1 3
bc=1. h >—.
ape = provethat a3(b+c)+b3(c+a)+c3(a+b) 2

Problem 07. (Russia 2000) Find all functions f :R >R

which satisfy
f(x+y)+ f(y+2z)+ f(z+x)23f(x+2y+3z) forall
X,Y,Z.

Problem 08. (MOP 1997) Let f be a real-valued function

which satisfies:
a) Forallreal numbers X,y; f (X+ y)+ f (X— y) =

2f(x) f(y)
b) There exists a real number X; such that f (XO) =-1

Prove that f is periodic
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Problem 09. (IMO 1994) Let S be the set of all real numbers
greater than —1. Find all functions f:S—S suchthat

f(x+ f(y)+xf(y))=y+ f(x)+yf(x) forall x and y,
f(x)

—1<x<0and O0< X.

and is strictly increasing on each of the intervals

Problem 10. ( Hungarian Olympiad 1981) Show that there is

8 11 n
only one natural number n such that 2°+27°+2 isa perfect
square.

Problem 11. (IMO 2004) Find all polynomials P(X) with real

coefficients, which satisfy the equation:
P(a— b) + P(b - C) + P(C — a) = 2P(a+ b+ C)for all real
numbers a,b,C such that ab+bc+ca=0.

Problem 12. Show thatforall n eN:
a) N’ —ni42
b) N —ni2730

Problem 13. (BMO 1996) Let a,b,Cbe positive real numbers.

Prove that: a) 4<a3+b3)2(a+b)3

b) 9(a3+b3+c3)2(a+b+c)3
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Problem 14. Given the triangle ABC . Prove that:
a) asin(B—C)+bsin(C—A)+csin(A-B)=0
b) bcosB+ccosC =acos(B-C)
¢ a’sin2B+b%sin2A=2absinC

1
Problem 15. Prove that for all n €N such that Zz+ — = 2C0S &
Z

1
then Z" +—=2c0sna.
Z

Problem 16. Solve the following system of equation:

logs x = Iogs(\/y+ 4)
logs y = Iog3(ﬁ + 4)
logs z = Iog3(\/§+ 4)
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ANSWER

1. Multiple Choice Questions
1, C).6:50nﬂn

(
2. (d). J296
(

3. (d). 200+

200+/3
3

8. (d). /65
9. e). At least two Beatles got the most questions correct
10. (C) the slops of M and N are equal
11. (d). (x2 —a)(x2 b)

19
12. (¢). 109
13. (c). 10

2

M(d)b_iE?
15. (b). 98475
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16. d). C received 50 votes more than B

2. Mathematical Question

165877
136km
0,57
1680
27
FANNY

7. 3+\/§+%17r

o Uk wWwN e
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6
8. —

5
9. 80
10. 32
11. 1

12. ﬁ\/ 241

a

V133

13, ——
7

14. p=10 and q=31
15. 12 sides

Supplementary Exercis

es

1.1
5.2

7. f(X)=k forall k eR

X
9. f(X)Z—m

11. P(x) = ax* + Bx* forall @, f €R
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Glossary

1. Multiple Choice Question:
1. Steady Speed: [mJ]S[Gi

Slip Down=Slip Back: if#fuG:I{mMy
Strike: fpunj

Vertical: nisi{ai
2. Diagonally: MuHRA{FH

3. Angle: §
Cathedral: TUMiIS{AsgaNEUS
Elevation: finas
Foot: gatsinas{ulin(ie] 30.48cm) [NU)iGS: Feet]
Hill: Agrudnsy
Spire: the spire of a building such as a church is a tall point
structure on the top.

4. Grid: {finn
Integer: GSSHR
Lattice: is a partern or structure made of stripes of wood or
another material which cross over each other diagonally
leaving holes in between.
Probability: Ltjmtjﬁ’nfi[ﬁ

2

Randomly: fHru(mi y Intwicis]

] u)nnts gy iis §1i§ 133
www.facebook.com/7khmer
fb : Entertainment And Knowledge



MR SRmEPRESHRIE

Rational Number: G§8fi8#s

Simultaneously: &AM

5. Root: Ui (ISsudmi)

Sum: HRUYA

6. Apart: UNHNM
Bumper: qiafiniisionugiswg ()
Straight Road: %i,fLﬁiﬁ
Van: §n18

7. Amoeba: 18U (gl
Container: HAGAY IQAIEIUGA
Nutrient Fluid: ignitanut§en

Propagate: f{:inru
Split: Giuf

8. Inner Square: mufﬁmts*lmngn
Outer Square: miitinitsigigml
Perimeter: UIt{i
Square: mIi
Vertex: ﬁE]I?U (NUYIG S ivertices U vertexes)
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9. At Least: AGUNA

Beat: If you beat someone in a competition or election, you
defeat them.
One third: gtsmad

Plus: Ui

Take an Exam: {U Ui

10. Equal: [ﬁj
Equation: fyEm1
Reciprocal: U{M#s 4 el
Reflection: mng: g jumng:
Slope: t8HAN{MUE U

X-axis: #ifj X ({7} MGG

Y-axis: H#AjY (HA] HIINIS)
X-intercept: HI BN GSGYUWIFIFAR] X
Y-intercept: #{1#50GSGYUWIIFHAR}Y

11. Cubic Polynomial: mi]mﬁlLﬁ§ m
Distinct: Ifjjam
LCM (Least Common Multiple): NN AANJBHEUHH
Share: fagty U §Gm
Variable: HiG1

12. Participate: GRIJH{URAR
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13.

14.

15.

16.

17.

Senior Class: iG99 uy 9l

And So On: instsiensaig)a (munisitaumsijunt)

Multiple of: nunanNis

Graph: {mu

Tangent: U1Rv:  (AT). U

Digit: [FUS §IUS U §h
If and only if: pye{mia
Rotate: 15y

Slip of paper: fgﬁ@GESLﬁfﬂfﬁ ( Small piece of paper)

Candidate: IUANS
Cast: IS I@IA
Local Election: Ml IMAMERUS

Remaining: fiirursisuns

Average: HIijy

Centimeter: fut GG {a

Hold: in

Top book shelf: t§eg)itmith &5 Gna
Width: Anas iy ¢&n
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18. As many as: H18I{FSII8N
Marble: 156y

Twice: AfEi

19. Aloud: fiinuriajtnii
Compact disc: &UHWUIAFIHUTMSHFANMNGAS
Contain: 18 U G

Record: Gaiad iU

20. Defined as: As#INtI
Operation: {{j&1ANTT
Positive number: G§SAAIGUS

21. Inequality: TadsaIn

Interval: Gigl:

22. Obtained: THRUTGA
Perfect square: MI{Mil
Sequence: ﬁ:iﬁ

Term: §isedn

23. Area: I {finN
Interior point: GSGAN

Ratio: BRUIG)U
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24. Arrange: §1j)u

Descending: fiifuG:

25. Assume that: 2051

Value: @iy

2. Mathematical Questions
1. Adventurous: fHrURjni{ni

Crossing out: A UIGIFU

Cute: fruRnAR MNIEAN

Fill up: Gnm

Kitten: S{

Prime number: G§8UUY

Realise: fii1

Satisfy: [g‘]hg‘nﬁ

Side by side: If two people or things are side by side, they are
next to each other.

2. Currently: iglinpuiS:

Listing: firumsARtmn

Tourist guide: MItANSIBINUHAIFEIBIAN
3. Digit: §IrUg, gi)

Distinct: [fjjaim
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Inclusive: triruju @ity 81 1gh
Represent: &AM

Product: #nn

4. Adjacent: tEruth g

2

Corresponding room: ugutiints! fimfufiigmey

Minimum: HUJUI®

5. Attend: GrujsanAyiigyw

6. Alphabetical order: i UIUMUBHFI{AY
Encode: iAFi (HAJUEIH)
Keen interest: IHUmIGHIEANZIN
Numerology: tRIgT%M
Profession: #1Ein

Swap: Uigmn y yitsag

fiond )}

7. Environment of S: uTHANISATSE S
Isosceles: sy &
Property: rugnn:

Set of points: ATSGSG

9. Mixed double tennis: 158 ssfdrurruingnifhs

Paired: fiigi
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Possible: fiiruGIAaAIE]H
Twin boy: URSIM (U

Twin girl: URYSIF {50
10. Rate: H{fM U H{MA{HA

11. Maximum: HAUiH
Rectangular coordinate system: gHiEmESTSLﬁﬁgﬁﬁ[mnﬂfﬁiﬁ

X-coordinate: Gy ISIIAGAAJHGN (SR ISESG

12. Enclosed: firufggytudia
Function: H8AYS
Graph: {Mu
Least positive period: SUGSS ?g S‘s‘jl‘jfm:‘ﬁ

Planar rectangular coordinate system: fiHilin LSTSL’Uﬁg
saimania

13. Complex number: G§SARG
Corresponding vector: G ¢t U ARG (UIRATSH)

Included angle: §inuIAnIginiiGFinimag

14. Arithmetic progression: n£888g§ Uy ﬁj‘ﬁsgg
Coefficient: 18N
Decreasing: [HUGHIGS
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15. Coin: M
Hexagon: Himnn
Regular polygon: nutmAN§L3a
Shaped: firuen 8¢ (B
Snugly: Y
Vary: gium

Vertex: fif)

Exercises
1. Induction: TGAISS y To1iAISS
Statement: fjI81 U IBUGHH N

Valid: U sy {uuy

2. Contrapositive: i:itim fUHARY

Even=Even number: S8y

ha}{)

Natural number: GSSﬁﬁﬁ'gt’n
0dd integer: GgSATIEIY

Proposition: 5181
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3. Circulation: miti y mititaiigjrmi

Currency: jOig

)

Denomination: MituiiGH
Entirely obvious: GAIAN IS0 {fUD
Verify=Satisfy: [gﬂﬁgﬂﬁ

Worth: ‘ﬁ?g

4. Constant: G§SIGI
Integration by part: MiAANSIHINIA{M U TN WIEA

Reduction: MiU{ay 4§ MIiUZLS

5. Argument: £0NHAMEY
Consideration: mMifiG1inM
Counted: fZrumsens
Non-negative integer: GSS&HHD
Pairs of natural number: gisGs§

Restate: UfNAENIG]A

6. Factorize: tNAMBIANNAD

Subtract: &f

8. Argand Diagram: gp{mu Argand
Cartesian coordinate: JHIIENISMIIH I
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Locus: #3§GSG

9. Image: jumn (isHgaYS)
Rearrange: I{JUI§jim

10. Contradiction: MAGW 4 AL
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