Level 1.5 -1

How many values of x € R are there satisfying the equation

?—(xz-1B3-(xz-1)+2(1-2z)=07
x2—2x+2—\/ (x—1)3 —-vx—1=0
u4—u3—u+1=0,u=\/x—1

Level 1.5 - 3
Prove that In (2:1) > = Vo > 0
x=0 + k7

18 x=0 B}, LHS>RHS; k&, LHS>RHS
FrPADE LHS>RHS
Think about Talyor Expansion yet fail

Level 1.5 - 7
Is (81)% > (9)s ? Oris (8)s < (91)5 7 Or are they even the same
¥ 8!'=x

Level 1.5 - 10

Sketch the following curve and identify all of the symmetries, if any:

332 y2 _ 3
Tty
WiE4k: y=-x, x=0, y=0
KR y=x

e




Level 1.5 - 30
\Sketch v = In (1 + x?) and explain its shape.
Smooth

Level 2 - 1

A fair die is rolled four times. Find the probability that each of the final

three rolls is at least as large as the roll preceding it.

FIBANA/PERZ E] R
00||00]OO|means2246
RIGHEA L LR T RE

Level 2 - 19

Sketch the graph of
.’EQCﬁx

1+z

00 .l
/ : dx
0 L4+ x

Jor — o0 <z < .

Show that the value of

lies between 0 and 1.

(xz + x)efx

Upper boundary, £ '™ #8454




Level 2 - 21

Binary number

1. Convert certain binary number to decimal one.

2. Guess about decimal binary number.

3. Convert 0.101010...into decimal number by geometric series.

4. Convert L into binary number
5 6,

0.2*2=0.4 0.4*2=0.8 0.8*2=0.6+1 0.6*2=0.2+1, 0011 &3
2 AT RS

Level 1 - 22
p 1 3. 1 . 1 a " il B 1
Ve Tx2 Tax3 " 3x4d nn+1) n+l
= 1
> =
Lzln(n—l—l)
p y 1+1 1 1 } 1 1 1
rove ARl % T+l n+2 n
o0 _1\1'::—1
( —— = log, 2
n=1 i
1 1 1 1 1 1 1
[1+§+§+"'+%:|_2[§+Z+€+ +%}
1 1 1 1
{1‘1’5‘1—54— +2—}—|:1+§+§+ +;:|



Level 2 - 25

a? — 2% =1, a and b are integers, find the solutions.

-1=(a+1)(a—1)=2°

Level 2 - 26

What is the probability of 2 people born in the same month if there are

13 people? If there are 12 people?
1-P(every month has one person)

Level 2 - 27

Randomly choose 5 integers, there must be 3 of them where the sum of

these 3 integers is divisible by 3.

Hence prove: Randomly choose 17 integers, the sum of 9 of them can

be divisible by 9.

Write general conclusion.

S 17 M4z 5 4+5 P45 H+2 4 183 8a, 3b, 8c + T 8 4
HiE 84Mpd: 5 M348 3d+ FTF 54

&=EH 51M53) 3e

#RJ5 F 3a 3b 3c 3d 3e 53] 3(3f)

Level 1.5 - 45

How many solutions dees the equation z~

2

%

- ¥ = 1 have?

2= 4
R ] B A

Level 1.5 - 48

a < 100 and a is integer. find a where 100 | a(a —

Only possibility: one mod 4, one mod 25

Level 1.5 - 31
Sketch y = %

1)
i

A S
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Level 1.5 - 73

" \/ Inx
Draw y = -

Level 2 - 55
a triangle a bee is at A initially same chance/probability to go either

other 2 points What’s the propability after n'" jump for the bee to ger back
to A

_1 1 _ 1/
4,= 5B, )+ 5C-1= 3 (1= 4(p))

AR,
Q18

Level 1.5 - 83
A sguare cake has a square hole on it. If the hole can be any size,
direction at any part of the square cake. Use one straight cut to make it into

two pieces with same area (2D geometric question, find a general way).
Level 2 - 64
There are 100 levels, with on/off two states. There are 100 frogs passing,
the first jump to 1, 2, 3... 100, the second frog 2, 4, 6... 98, -+-, nth frog
n,2n,--- . After 100 frogs completing all 100 levels, how many on, and how

many off?
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Level 2 - 65

A cuboid with sides a, b. c.

Volume = 2
Surface area = 10

Total length = 16

What is the value of a, b and ¢?

L polynomial 575

Level 2 - 67
cosx = Ax + B has two solutions
Prove: sinx = A has at least one solution.

method 1: 3R F, -sinx = A HZ/>—/“f#, so sinx = A B Z/>—/“f#(odd function)
method 2: prove -1 =< A =< 1, AR A & cosx )5 i line iEHH i R 5 7] BB H:

Level 2 - 68
Draw z*sin(2)

What about its limit?
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Xt xsini: consider as oscillation, even function, 3% E#4iT y=1 MIEABIE(E
stationary 57?)

Xﬂ‘ﬂ:xzsini : consider as oscillation, odd function, % [E#4iF y=x~(based on
aforementioned)FI/EA#T(H stationary 15?)
Q23
Level 2 - 73
On a plane with n points, can one always start from any point and
connect all points in sequence without crossing?

WNSR R SRR TE L LR EL BB DMER — SR D AR R B R T 1 B AR R E R
BE B /B HES kAT

Q24
Level 2 - 77

~ \. | |
{][Q g [ [
X2 i | nx2
| 2 n

Let o, be the number of ways to use tile A to cover on area of size 1 x n.

Find «,.

A An:A(nq) +A(n72)
Q25
Level 2 - 81

f(1) =2, f(=2) = —19, then, what is the reminder of (m%

f(x) _%(@_M)

(x—1)(x+2) x—1 x+2

Q26



Level 2.5 -1

Determine the last two digits of the number

51991

P 4ZF 27 e o 2

written in decimal notation.

TR 32 XEHEIFRMAZEHE B 488 K
abc _ ( ab)c

Level 2.5 -4

I

ajag + agas + - -+ + ap_1a, + aya; = 0,0a; € {1, -1},

prove that 4 | n.

”:ﬁmﬁai =1,LHS=n
[ change one sign, old LHS - new LHS = 4

Level 2.5 - 11
Given that (v/4 — v/2)(¥/a + Vb + ¥c) = 2, what does abc equal?
(V-2 )(¥a+ V5 +¥7) -2
Ve rVre Ve = ot - VAL VaYe.
vi-vz  (Ya-¥2)(Vare

Level 2.5 - 15

N

If each face of a cube is colored with one of 6 different colors. how man

ways can it be done?

The correct option is C 30

First paint any colour on any face. Now the opposite face can be painted in 5
ways (with anyone of the remaining 5 colours). Now, the remaining 4 faces can
be painted with the remaining 4 colours in (4-1)! ways. (circular permutations)
- Ans =5 x (4 -1)! = 30ways.



Level 2.5 - 34
There is a white board on a wall which has 9 small squares in it. If

I have nine colors to paint it, how many different combinations can 1 get?
Does the number change if [ can turn it around?

What if the white board becomes a glass?
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Level 2.5 - 38

Assume a is a fixed positive integer.
Hid P
al  la—1

How many values of x can be taken?

where z is a positive integer.
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Q32
Level 2.5 --57

1. What is the largest semicircle that can fit inside a square?

2. Write out the effect of changes in the length and width of a rectangle
on the radius of a semicircle. Draw the corresponding functional graph

ol T.
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