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attempt all 20 questions. Each question is warth one mark.

Any rough work should be done.on this question paper. No extra paper is allowed.

=)

.

2
$es &

as e ;E; :: a8 ses

(=);

Wechat: miomath

@ UCLES 2016

XHS/Red Note: MioMath



“Ng-iﬁtm 2024 Paper 2 " st MioMath
‘\C\V la\\
Question 1 @ @\O@ @@Q
X N\

Ifa+b .a — care all even ’&XK\
\
What ¢tan be inferred about the parity of@\Q@g\ N\{Z\K\(\
\fb{(\ 1 A. aiseven, band c are odd @\O
O

X
B. aand b are Q@\f,& is odd
\\O

- C. aisodd, bis even, ¢ is odd

\
X0 W
e Qa
N\\O @?}X
Q@\B Only one of @, b, ¢ is even - \‘\'\Q
O ¢ \

E. a,b,careall odd ora
W ‘\OL@@ ,&\{(\
Question 2 @ \\Q\\\ N\d&\
An arithm ﬁ&)§e\%}1ence (Sn) is defined by its first term @, number of terms 72, and common di@h@ d.

@\@i@r the following statement: "If @y is @\)éh all terms S, are odd." Identify a c‘gu\nterexample for
this statement from the options below*\h‘\0 @@K
&\Q\ \O
A a;=2,d=3n=20
>
B. a; \@%& 3,n = 10 @2\’&‘\
) C. a1'=3,d=6,n=30 @\O V2

ng\”b«‘\ D.oi = bd=4n= 150 N\‘\O

; N
\ ) E. a; =4,d = 5@&% X\
W N 0

Question 3 Q @\O ‘ @@

WO

N\
If th@g}nem P: "For any n such that n # 6), n is not prime" is false, then which o ollowing
@\8& NG KO
\O W\2
\ ! A. Thereexistan # 1 (mod 6) and n is prime. v\\‘\Q N\

B. There exi =1 (mod 6) and 7 is prime. ‘\O
¥ & : @K =1 d6 X\O N\
) €. n.N= fo
y prime (mod6) Y @ ,\t(\

W

,&\(\ | D. Forany primen,n # 1 (mod6%l\
)\hz\ @‘X\(\
N\ O

\O D
@ (Y OV‘\
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Question 4 na\\(\ Q @\O
Fi ‘\%mber of positive integer solutions fi &%uation n which satisfy ((n — 1)!)! = (n — 1)!
QA ( lﬁﬁ: 0 N\\Ow . 6)%6
g X W

O B. 1 \
N\r& QO W

Oz (W€ o N
@6&& ) @\0@
'\O ) E. 4 rb\"(\
@ O 15 @\QV\\ @’&X\(\
O 6.6 Q @\0 @?ﬁ‘“

\O
2 N
Que@& )&\(\ @
\ >
ud Polygon: For any interior angle b exists an angle B such that B = @%’ﬁ\= %
&\Q\ A polygon is quiet if it is not a laud polygon. Q\O

Which of the followin%?&)ﬁ'\ quiet? V\\‘\O\

I: 30°, 60°, 90?\ o @X‘(\

11: 40°, 80°,80°, 160° ‘\O\\h
,&\60 , 120°, 120°, 120°, 120 @

(e 58
Q\ON\ _ ) A. Onlyl

(o
N
QO 3
N\?} O
" B. Onlyll V\\\O ‘ V‘\fb

O e gyt \\\\O
w\ Q@q and 11 \Nb\\(\ -
" E. landII @\O \‘\?}X
\ *) F. Nand I V‘\\O W\
O G. Al &) \ VN
N Na
N\

A\
| y\\ﬁx
N\

0O
W\

\K\ \O
(2
N\ @?}\V\ W

WO S
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o ™
W Q\ON\ @@Q

Fow\ﬁxstegers a, b and ¢, define three lea @\@X}m multiples: L = lem(a, b), M = lem(b, ¢),
L0

6{(\ atTd N = lem(a, ¢). Which of these@é« ossible? @\O@
\ :.,':-AL<M<N,&\(\
OBL w@% ,a\{O
: ; C.L=M<N \N . @6

@@‘DL M=N N\

| )
@ .~ E. All of them are possg?ej\

Question 6
W

O\
@’b

Question 7 @\O ‘ ﬂ\@x\(\
Gwen%ﬁ\& f(z) <1lfor0 <z <4, and t: @\O
\O
\) f( M ool / =1, V\\?&\
\K\ Which of the followmg,gfpossnble values for fo f(z)dz? N\\Q ‘\O\
24 G Q0 W
r2s WO @fb A
\O D
*&1\3 * N\ \ON\
O r& A Only] 6{(\ @

_ ) B. Onlyll @\O@ \‘\r&\’\(\ a
") C. Only 1l @\\O V\\rb’&
Q O
O@fd and 11 X0 v\\\
Vs\g_j; E. Iand III \OV\\Q\ 6\‘0
\ _ ) F. HandIII @ \O\‘\ '
- X0 W ‘O\‘\
_ ) G. All of theim oW
Vt{\ O
N\\O W\
N
O

@”&

QO
W\

N\

X0
2

WO N
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Question 8 @ \ON\ @f(}

el
Let P be the tabéi;\fe}t "f(a) is divisible by (z + 2)(z — 3)" and Q be the statement " f () is divigﬁl@

by 4g3C Mz — 24", r&’&“ Q
Determine what type of condition P is for(C O N\f\\'
DLl ‘ .. \O
\fb A. asufficient condl)tac{for Q @
\
B. a sufﬁcie&g%&flc}ot necessary condition for Q 2\)Q(\ VX\
\
_ C. anecessary and sufficient condition fo@\Q@ \\\fb\\(\
ra\\(\D neither a sufficient nor a nec%zs\ary condition for Q V\\.\O
: . X
\Q E Oi s
@ o E. Qs anecessary c9nd§@nr@or P \K\

O
) F. Pisa sufﬁcien&h\necessary condition for Q \\O\\\’Z\

Questiog{)’@\)&\(\ Q @\O
%}Q of the following is a necessary but i@ﬁ%ﬁht condition for stnx > %? QA

Ny

N\

O
N X0

-\O
QO ) A.cosz=0 @
() B %sinm @\}e\’&\(\

c, tg\ﬁQ:l

, \O
R P eosz > % W @\‘\OVN&
Q\ON\ O E. sin’z > % 6{(\

; A
Question 10 @\O V‘\Ké\' \(\
\O N
Fora cub&c\\{wction az® + ba® + cx + d, there are tv&\mal extrema, one at £ > 0 and the Qtl@kl\

T
\e
“\_ ) A b>3a Q\‘\O “\r&’&‘\
: ' B.b< 3a QO N\\O \ \\\
B O\ W

.%J hat is the necessary and sufficient c&h@kion for this to occur?

) E B2 > 3ac \O
3\\\2\ ") F b > 4dac 2\&\0 @
o @ O

\O D
@ (Y ON\
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Question 11 @\ \O\\\'a
W

Given the @c\t;gﬁf\(‘m) =23 + pa:2 4+ @, it has a local maximum at £ = 0 and 3 distinct roots. Find @\O
S

the ¢ for p and q. ){(\
e 0
g Ok =< W \ON\?’X
O O B.0<g<—5p® @ .
27 @\’\(\ @\
O i€ zpP<q 0
27 \{ ra\)&
D D.0<§< —zp° \N\O@ V\\fb’&‘(\

@@&s&n 12 Qa \‘\'\O

VX\.\O Given a geometric sequence (S,, r\'u)% parity of first term @y, the parity of Wumber of terms 1, and

the parity (odd or even naQrJ)\Bf the common ratio 7, is it possible to %‘Q& ¢ the parity of the terms in

the sequence (é@l? N\\

; "‘h\@V&gbne \\\@«\ -

" B. Impossible, need value of %\O N\?)X
&K\ " C. Impossible, need \{’a\lue of n “\'\O

() D Impossib&\,‘\@)d&value of r

PO
) ‘B A them are incorrect

(M
W

a\
\O
o N
W1 W
,be\{v\estion 13 @\O
\\OVh Given that f'(z) < 0 for 0 %T\'gxl\g}vhich of the following statements m\u(s{ be true?
L[ f(e)dz > [ if(2) da N\fbx Q
II. fo% f(%da: < j:]% f(z?) dz \‘\‘\O ‘ OVN&X
"@@)& (1) W
\O 6{0
“\ A. Only 1 .\0@ 3\\(\
\ () B. Onlyll @ -\Q“\ .
, - N N
(O C. Only I Qa N\\
. X)
W@l ‘\ON\@ 2\’&\(\
) E. landIl W )
A @\0
)@ ) F lland1ll X0

) G. All ofthe@\\\O@{b | N\,&\‘(\
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Question 14 . O
: N

S
Given that 5(;5)&\90,:1:2 + bz + ¢, which of the following is a sufficient condition for f(|z|) = @\O
hav rent real number solutions? N\r&’&\(\
\O N\{Z\\\(\

\O
O B.b=0 Qa N\

7\
O c.ab< O\ON\ 2\\‘(\
N X0

) D.a> @\O @fb

_ @@XK}S. b* > 4dac X \\\.\O
\O >
@ Question 15 \O@ ’Z\\'\(\

A car starts from depot and moves repeatedly between 4 statig\"{(g&llowing pattern: 1, 2, 3, 4, 3, 2, 1@\6’&‘0
23 It fo%@he below statements: EX\\O
Stat@k& . If the car has stopped at Station | (g\.‘@l of 10 times, it must have stopped at Station'2 exactly
a0
imes. )
\O _— @\K\ .
&K\ Statement 2: If the car has stoppe&A\Stauon 3 a total of 10 times, it must hati}lm; ed at Station 4 exactly
W

5 times.

) A b2 —4ac< 0
0O
2

@\

N \O
Statement 3: If the as stopped at Station 2 a total of 10 )t{(aqs, it must have stopped at Station 3 exactly N\

10 time.s. @\O | ‘ @6 \\<\
\?(tennme which of the following statements @@Qct. @@
\O
v‘\f(‘))\' . A. Only statement 1 Q\ N\\
OV >
. B. Only statement\b@ 6\\0
C. Only statement 3 ‘\O@ \,\<\

c 2
Mﬁt\emem 2and3 Q \‘\\O@

“\\O E. Statement 1 and 2 ‘\O@%X ré\\(\
\ " ) F. Statement 1 and 3 @ ‘\Q@ |
) G. All mi%g@ N @\O\\\

@\O N\@)&K\
\O @2\&\(\
O
N W

0o
@ | @6{(\

O
(o)
N

W
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@fé\\(l\) Neither statement

W

W

O

>
&\0@

\

@”&

\,ﬁ expansion of the expression (z? + ﬁ)" has a constant term.

W

Ot 2>
N o
Given the se &\9“4.1 = 3u, — 6 with u,, € Z, which of the following statements is true?
X
>
N S
W

W

Question 16

1.If » then 3|ug.

2. 1f 10|a g, then 30|uzq.

{1 A. Only statement 1 ,&‘(\

" B. Only st @}\?

) C. Both statements

e v

W

S
W
O
t&(&ﬁc&%tims are true if f() hasa
W

N
N\

= bz?, determine which of the
local minimu&@d a positive root.

's\@ﬂ}é 0,b> 0

Question 17

)

Given the function f ()

O
2

W

) B.a>0b<0

O
W\

O Cca<0,b>0 O
)& %{(\ W

O D.a<0,
) b <\O@

Question 1

o

\O

O W
.\ON\

Which of the following is/are ne esgfw\%\d sufficient conditions for this statement for some integer k?

Lkp+kqg=mn \O r&\\(\
N o
N\

I: kp + kg = ngq
1: @egﬁ\g\= np

A. Only 1

NS

W

O
I\

W

B. Only Il \‘\
() ¢c. onlyll _xO\ .

,‘ A N\
) D

QO
2

W

) E. land I

QO
W\

W

O F. HandIII
,_ ol
O G. Allof them @(5

WO N
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Question 19 @ V\\\Oﬂ\ @@K

Define the | g&ﬁc\h of a quadratic function as the portion to the left of its vertex, and similarly, dcﬁn@\o
nw@ . Let f(z) and g(z) be two quad%@n&%ns. A
\ 3%
Statement P: If g(2) is a translation ofg(\mghen the left branch of g(z) and the l@\ﬁ}\ch of f(z)
\O

intersect at one point, and tl}g\l:ight branch of g() and the right branch of f@%}‘\fmersect at one point.

Which of the followi r&rrect?

\‘\‘\

O
A. Statement P is correct . @ 0O
NO N\@X
{Z\X\(\B The converse of Statement P is correct @\O
@\O C. The contrapositive of @{@nxe\gt\l’ is correct
. O\
D. None of them K@\:\Qect @@ \\<\
N\ N
Question 293&\(\ ‘\O
C\
Qﬁ‘ i he following attempt to solve an eq ;igkme steps have been numbered for reference.
quation: 3 COS & = 4/, where T Q\{‘{ ians. N\r{}\\(\

&K\ Solving Steps: @\O {
(1) Start with thw\@cos == 2. ﬂ\‘\@

(2) S%ar@‘i{(ﬂ s of the equation: 9 cos® z = . f(\)&\(\ Q
\((3»\) Use the identity cos® & = %(1 + cos 23{\t§‘\®rite the equation as 9 - %( 1+ cos %E\?\%XL
@6\4) Graph the functions y = %( 1 +\€.QS 2z)andy = 3. N\\O

; A\
\\O (5) From the graph, obsewc&)@éﬂ =my=m/9 =~ 0.35is less U'sa\t(y = %(1 + cos 2m) = 1,
andatx = 27,y —‘@)9 22 0.70 is less than 1. The grapbs@?b&% at five points. r\)\\<\
\ C
(6) Concl df\(hat the equation has five solutions. \Q@
%@@B of the following statements is true?KK\ @
N N
A. All five solutions are solutions of the original equation. S
%K\l@ ginal eq VX\(&X
\ B. None of the five solutions is a solution of the original eqt@'\'{@ \S\
Xﬁ\ ; ; : : ; '\O
C. Only @\e’@s utions are valid, and the incorrect solutions arise as a result of step (1). @
X f \r
D\\b}\g three solutions are valid, and the i*@v@ct solutions arise as a result of step @-\
N\ ‘
,\K\ E. Only three solutions are valid, and the incorrect solutions arise as a resul\ ep (3).
D
>@ O
O

| O@(\ O
\ (o,
@ @ ON\
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Question | Answer
1 E
2 B
3 A
4 D
5 F
6 C
7 D
8 B
9 C

10 D
1" D
12 A
13 D
14 C
15 D
16 C
17 C
18 F
19 D
20 D




