10. Cam Peterhouse (2016)

2 1
f(x) = X sm;, x#0
0, x=0
what is the value of f(0)?

HINT: definition
h* sin L 0
£1(0)= limTh

h—0
=0

15. Ox Oriel (2019)
Find:

& wz -
a. - sinx
dx

d _
bh. —e*cosx
dx

]
C. dxle sin x|

HINT: deal with absolute value by using |f(x)| = Vf(x)2
C.

A X i | —
dxle sin x|=

_ 4 (e sinxy)

dx
| 1

=— ———=—"2(¢"sinx)-(—e " sinx+e " cosx)
2 (e sinxy

B (e”** sin x) - (—sin x + cos x)

|e ™ sin x|



6. Ox Trinity (2015)
2a® —b% =1 (a, b are integers)
Find the solutions.

HINT: ifﬁ{%ﬁ‘%ﬂ roots ?ﬁ?ﬁ&%ﬁyoots
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4. Ox St. Catherine (2014)
[a] gives the smallest integer that is greater or equal to a;

for instance, [2] =2, [2.5] = 3. For E] — [ﬁ% , state whether it has a solution or not. If

yes, how many solutions?

HINT: boundary
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12. Cam Christ's (2016)
Polynomial FFB&%H 1, 0, -1, [8] degree 4 2016 BYIX#¥ polynomial FrBE MR A
BRI HE DT

HINT: A3

fouumg on_lent_hon-zero. COGfﬁCIQI\i Tef.m

________ Wty e 4.,.1,.0

______ notice thut {x D= xta Xl X
- (XD = K= XX =]
(=D (%=1)= - X~ x"1]

po wib] l'w
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19. Ox Brasenose (2017)
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Find the range of e T nor T e
at+c a+b
HINT: —Fr&
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20. Ox Oriel (2017)

s xn+1

1-x

a WTP:1l+x+x2+-+x"=

b. WTP: 1+ x+a% 4+« + %+ = —

¢ WIP1—x4xt—xb 4= —

X

WTP:arctan x = x—£+"—__+

g8 7
Find expression for x + 2x* + 3x3 +
Find expression for x +4x? + 9x3 + 16x* + ---

1 2
g. Hence, get —+ %5 S s g + --and 5+%+§+"'Z_n+"'

2 n
h. According to (e¥)! = e*, show that e =1+ x+%+ +z—|+

. 3 x5
i. According to e = cosx + isinx, show that smx—x—%+—|—--- and cosx=1-—

sinx

2 2 2
===~ ) ~ g}~

Hence show that

HINT: $i4-HIR & )

A- tan RHS = thX—}}'PX— 3] o
=ton [ fg dﬁ |
St et xte dx}

=tan[ ] T dﬂJ
) = 'tan[al'ctﬂﬂxl ‘ l‘
Y= X = tan | HS
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21. Ox Wadham (2017)

a. Showthat =+Z>2
y X

b. Find all x, y where x,y € R in which §+%= integer

HINT: integral polynomia}I only has integer rational roots
UE ijn QU = % - k. k '?\Tf*ger
Wokutl=9Q

__nuioioe...m.t,,vhe.uofxl#ummmI ..... rost..for

A..miggml._,_}mlgmm __
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29. Ox St. Hugh's (2019)

Solve \/3—x—\/1+x>%

HINT: 3-x + 1+x =4
Solve the inequality v3 — 2z — vz + 1> %

T RERECEREPH - REET®, EFEES. BA%ER. RE
SIS 0T, 4 oA HOH 0 %5 55 i) b AR 0T AR B = Mook SR, EE R R,
B H PR S TR =AMtaEs, RATEAT LU B 7 MR A = f o,

RAVRAIERMEH -

Solve the inequality v3 -z — vz +1> %

@R, RAEHREE N FHAERMRXR, B

(vV3-2)’ + (Vz+1)’ =4

XA S ERAVBEA B sin? 0 + cos? 0 = 1 XA =MIESA, FTEAIRAI R vFaT BL2:
ki F =¥

V3—x=2sinf, vr+1=2cos, He[l).g]

FEAMTREMATETE, HLARIHE 0 MBITET B KR, & TRRIE
3%

1
2sinf — 2cosf > =

1
= 25ill3>2(‘()ﬁ9+; >0

5 Tete
o (2.~ai1:9)2 - (2('059 - ;)

=3 32cos’f +8cosf —15<0

Vv3l-—-1
3

= 0< cosf <

B z=4cos?d — 1, REMEB/ —1<z<1- g



13. Cam (2015)
x(t) = t—sint, y(t) = 1 — cos t, Sketch y(x)

HINT initial condition+derivatives

x=t=snt lé= I—cost o
%.!—t - |- cost %(—’%:smt

oy  Sht  cos Lnk rot —
ox ™~ I-Cost, ~ ;coyf T

23. Cam Pembroke (2017)

a. Sketchy = (4x* — 13x2 + 3)e™

b. Sketch Im(Z‘*) > 0

lm(X“’)>O T g
2kA< 0 (xY) < 7u>m
0rg (£*) = 4 am(x)
,,,,,,,, > k7L<q X )< ‘t ‘f ‘wkk
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HINT: all possible way of operations
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17. Cam Peterhouse(2016)
36 FIEERL, 10 Nk, 7B EM, BEXRE—HE—ILLRBESERE, WHI
ok

HINT; find a bijection

firstly lobel 1 by, ABCOEF @
distrbute thom “inte 3 row / b colum 5e/>emwta/j
we find o bijectin ! | :

[l’wﬂb@ OIL ‘Dﬂj C/Ombm&tybr\] = | number of boj .
combinotibn In NW] X ):humbw of boj combinerin 117
column | - J

ﬁr\d ecoh term bﬂ ma‘r@ !Nﬁmmrx anol exw/u;;bn
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5. Ox St. Cats (2015)
State the following statements are true or false:
a. For all positive real number y, there is a positive real number x that 1/x<y.
b. There exists a positive real number x, where 1/x>y for all positive real number
c. For all positive real number vy, there is a positive real number x such that x>z,

where —y <i< y

d. For all positive real number y, there is a positive real number x such that x>z,
where x%sinx > y.

e. There exists a positive real number x such that x>z, where x2sinx>y for all
positive real number v.

HINT: interpret first
C.

er =U<— <y X Iy positive
i B FL

35 O < _;}: <j 3 x 2 ﬂ |
i X >'§— for ony 3) ‘/-ino( o Oorrejjnono(n?
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9. Cam Christ's (2016)
—/N 2016+2016 RAGEFFHW A 1 F1-1, [BFrH 2+2 squares FER A 0 AIHETI L
HINT: start with smaller cases
assume  Qn fepresents the humber of combinationg

for nxn squares E |
Oﬂ(TeY* trials: 71_1 _Il
e focus on bounolary |

¢ when expomo\, if there exists Consecutive | or el
on bounclory. we con get X olistinet new Squore
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HINT: model & trials

A
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1. Cam (2014)
TeE[01]lx Ax*+2x+T=0HA{E

a. ]P’(x;%)
b. E(x)
c. Var(x)
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43. Ox Keble (2019)
X, ¥, Z are prime
solve x +y? = 4z

x= b2y G B g csince 222yt mad > % ||z
i -l 22) moold T lo |2
el = xz22+jsl mopl > ol 1|l
[ag ;—é i_j' ® . since 2z=Yt |22 mid> >10
WTP: these are on]ﬂ roots 2zl madj eiher %=d,Y
oven that: X z)ztYz0 Mo © y %
Ox>=0 mod b ) 50 )J,_;,Hrlz 0 maid
20:z8 =) med 3 5-0 mald
23 . . mel .2 224Y= 2 mal 3

2. Here is a triangle. A bee is at A initially. There is same chance to go either 2 points.

What’s the probability after nth jump for the bee Lo get back to A7

s

@ l.nD"D([“f/;bn /fe’cu”@nc‘(j
T T eee————

3 smaller cases
i Pn vepresent the possibiity 5.t ot A at hﬁ\‘jumj)

Pn.‘,l = Pr\O'l' (I-Pn)_k
A A
A-BC B.LTA



