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Please read these instructions carefully, but do not open the question paper until you

= INSTRUCTIONS TO CANDIDATES
= are told that you may do so.

A separate answer sheet is provided for this paper. Please check you have one.
You also require a soft pencil and an eraser.

This paper is the second of two papers.
There are 20 questions on this paper. For each question, choose the one answer you
consider correct and record your choice on the separate answer sheet. If you make a

mistake, erase thoroughly and try again.

There are no penalties for incorrect responses, only marks for correct answers, so you
should attempt all 20 questions. Each question is worth one mark.

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

Please complete the answer sheet with your candidate number, centre number,
date of birth, and full name.

Calculators and dictionaries must NOT be used.
There is no formulae booklet for this test.

Please wait to be told you may begin before turning this page.

This question paper consists of 21 printed pages and 3 blank pages.
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dtdeQ ,8) respectively.

The perpendicular to PQ at ) meets the at R.
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is a rectangle.
1e coordinates of P and @ are (0,6) and (1,8) respectively.
The perpendicular to PQ at () meets the z-axis at R.

What is the area of PQRS?
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rm of a geometric progression is 2v/3 and the fourth term is

fje sum to infinity of this geometric progression?
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4 The folfowing ques‘t)bn apyeared in an examination: & '7,’% .
(

A=60"+ (% X7 I |

iven that tanz = /3, find the possible values of sin2z. ¢ )

—
A student gave the following answer: 3 /Zo g)fv 4 ;
Z4

tanz = V3 so z = 60° and 2x = 120°, ﬂ'/ =, @
g = %/27) z

therefore sin 2z = -

Which one of the following statements is correct?

3
A g is the only possible value, and this is fully supported by the reasoning given

in the student’s answer.

3
> is the only possible value, but the reasoning given should consider other

possible values of z for which tanz = v/3.

3
/QK/ g is the only possible value, but the reasoning given should consider other
V3

" possible values of x for which sin 2z = —.

— :

3
D — is not the only possible value because the reasoning given should have

considered other possible values of x for which tanx = V3.

3
E L— is not the only possible value because the reasoning given should have

V3

considered other possible values of x for which sin 2x = -

s = Zbo+ /20

Inlrfe) = dmjze) = dones) 2
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C0n81der the following three statements:

f

1 10p?+ 1 and 10p? — 1 are both prime when p is an odd prime./ =3
2 Every prime greater than 5 is of the form 6n + 1 for some integer n. J

3 No multiple of 7 greater than 7 is prime. /

The result 91 = 7 x 13 can be used to provide a counterexample to which of the
above statements?
#é/f ﬂ//am«é/ﬂm e fwf /}’/ ten f—
A none of them
1 only ﬁ g
> I f M A

C 2only

D 3 only '8 .ﬁ’ .

B 1and 2 oy O foiwme. fre. Ordity 4o e (7)

F 1 and 3 only

G 2 and 3 only @7{}’7/% J\ZL% MW””’f /ﬂ)
H 1, 2and 3 M
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C

D

© UCLES 2017

7
41000

4
1000!

4
1001!

21000

1000!

41000

1000!

21000

1001!

41000

1001!

/
th= 25/47/'2]/(
)

2;232}7 sz%(fyz /

S 2y, -

Y = 2x a =/
Y |
s



| J R Lyt 7»49775@/ -

aphs of two functions are shown here:

e y = a” is shown with a solid line, where a is a positive real number

e y = f(z) is shown with a dashed line

Which of the following statements (1, 2, 3, 4) could be true?

1 and 3 only

Qs o=

F 1 and 4 only
G 2 and 3 only

H 2 and 4 only

© UCLES 2017

= b* for some b > a

Q /()

f(z) = b" for some b < a
’é flz) =
/ /()

kz for some k > 1

kz for some k < 1

[Turn over






#W@eﬁ-i 4>9

e SNV / / ad
| Vol

//'Y{/é@/h %

ypovib. e SR bre 1
ki~ A e drer.

[ 12, 2 17 ey ot iyhitie) L ok
%/f %&// B it ik of 4 a e
GREFTER Lowntuty- i bt 1 7y thi




X by @wﬁ ?Wéz %zz’w Hetidlt

‘WW%/"//’ e o Hey are @%m ﬂ/or /jg’i wf
8 Which one of the following nfl\bers i§ smallest in flue?

A log,7 M P o Q ///’/%J'/f
B (23+27%)7!

@ AL = SfB>LZ

e P

C 20/3)

1

D —————
VD g8 f L sl

@sin (3) £ £ e 7

ﬁ /)Vioaé‘#?./
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Oer the following attempt to prove this true theorem:

Theorem: a3 + b® = ¢ has no solutions with a, b and ¢ positive integers.

Attempted proof:
Suppose that there are positive integers a, b and ¢ such that a3 + b* = ¢3.

I Wehavea’—c e 1ty (6 mneray yate)
11 m 2/\’ o 4, e et d? it o
IIT It follows that a = b and a* = ¢® 4 ¢b + b?, since a < a* and de 7@79/7:/&/
c=b< A+ b+ 07 By afye W 7557}04)9,#)/7 = poe ﬁﬁ/ﬁ/m
IV Eliminating a, we haye (¢ — b)? = ¢? + cb + b*. / /Z gxf
have ¢ — 2¢b + b* = ¢® + cb + b*. / x4
VI Hence 3¢b = 0 so\Que of b and ¢ is zero. ://\’/l

/
But this is a contradiction to the orrgtred-asstarrmptiomthat all of a, b and c> ﬁ/g ﬂ/’%éph/
are positive. It follows that the equation has no solutions.
A

\Y Multiplying out,

Comment on this proof by choosing one of the following options:

The proof is correct
The proof is incorrect and the first mistake occurs on line 1.

The proof is incorrect and the first mistake occurs on line II.

o aQ W »

The proof is incorrect and the first mistake occurs on line III.
@ The proof is incorrect and the first mistake occurs on line IV.
F  The proof is incorrect and the first mistake occurs on line V.

G The proof is incorrect and the first mistake occurs on line V1.
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function defined for“all real values of .

@ Which one of the following is a sufficient condition for ff’ f(z)dx =07 /7
£ g____ﬁ
9; A f2):0'@ o A7 B whny ays A C .
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)
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Grlitsy D
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he function f(z) is increasing and f(0) = 0. ’7%’ W4f WW’?A

The positive constants a and b are such that a < b.

and x = b is denoted by R.

The function g(x) i v g(z) = f(x) + 2f(b).
ich of the following is an expression for the area enclosed by the curve y = g(z))
-axis and the lines x = a and x = b?

-

The area of the region enclosed by the curve y = f(z), the z-axis and the lines z = a
)

E%/W"%XM//&W%@ A
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12 The diagram shows the graphs of y = sin2x and y = cos 2z for —5 <z < 3

Which one of the following is not true? /— ]L ? %g wgé /4 / %ﬁ 7{/@
ethnd])

A cos2z < sin2z < tan z for some real number z with —Z < T <

IR

B cos2z < tanx < sin 2z for some real number z with —g <<

@ sin 22 < cos 2x < tan x for some real number x with —g <<

ISIE R CIE RS

D sin2z < tanz < cos 2z for some real number x with —% <<
E tanx < sin2z < cos 2z for some real number x with —g << %

F  tanx < cos2x < sin 2z for some real number x with - <z <3F

Zaf #x . ﬁmﬁ% Aottt
V/&/‘J /W/en?/ ﬂufgw /ﬂy Y a 070///49 o pead " out

f Jou e
e 0G. ae o m//% % /Mde( of 3 ptns. G o g5 ox fy
& L Gl Gety ey o/ onpwe.
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13 The positive real numbers a x 1073, b x 1072 and ¢ x 107! gte cachrinrstandard for;

and = 7
(ax107?) +(bx 107%) = (¢ x 1071). J%Lﬂ"ﬂ/ﬂd %W

é
Which of the following statements (I, IT, ITI, IV) must be true? vens }

X Axi” i 1 dnden
Fm why [ <A<,
A Tonly

1L ouly ob /Wo
1 and I only /)r/p %”? (/M%//d //7//@

[ and I1T only C )r/o 44, &)

[ and IV only

b<e

/é 47 tt= fooc —
/
/

C

D

E

F II and III only
G II and IV only
H

I, 11, TIT and TV
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The diagragh below shows the graph of y = 22 — 2bx + ¢. The vertex of this graph is
at the pojfit P.

Which one of the following could be the graph of y = 22 — 2Bx + ¢, where B > b?

B 27 04 y

(©), 1 V-

© UCLES 2017 16



Just % e Wﬁ% - Jowemey LD
/ﬁu A‘?/ Wo’/ﬁf'/[%ﬂﬁd‘eﬁ %7%,?/@4 oHence. ) zém«re
A dpore 7 4’ et of pph (A 2017 fyfor 2 foronces)

15 JThe function f is defined on the positive integers as follows:
f(1) =5, and for n > 1: f(n+1)=3f(n)+1 if f(n)is odd
f(n+1)=1f(n) if f(n) is even

The function g is defined on the positive integers as follows:

g(1) =3, and for n > 1: g(n+1)= g(n)+5 if g(n)is odd
g(n+1) = 3g(n) if g(n) is even

What is the value of f(1000) — ¢(1000)?

A ke ﬁy/f /mwzr T A 4//%747/& dormin! TF st

L g doencs —1 Reactg (ot
B -5 a/e/?ow//cw Mﬁ/%m ot R
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rIF A by £ !
A — L ML ()
onsider the following statement: /‘% /J‘ W’W@" / /J /ﬂ%@’—

(%) If f(z) is an integer for every integer x, then f’(z) is an integer for
every integer .

Dy

Which one of the following is a counterexample to ()7

|
A fla) =21
2+’ +x
B fla) =
ettt 2t
@+
xt +2x + 22

D f(x) =

vofy
V) e %/7_@4%/&
/ 7%/“ @Mﬂ’f@?ﬁé
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17  Ajset S of whole numbers is called stapled if and only if for every whole number a

ich is in S there exists a prime factor of a which divides at least one other number

S.

Let T be a set of whole numbers. Which of the following is true if and only if 7' is
not stapled?

A

For every number a which is in 7', there is no prime factor of a which
divides every other number in 7.

For every number a which is in 7', there is no prime factor of a which
divides at least one other number in 7.

For every number a which is in T', there is a prime factor of a which
does not divide any other number in 7.

For every number a which is in T', there is a prime factor of a which
does not divide at least one other number in 7.

There exists a number a which is in 7" such that there is no prime factor of a
which divides every other number in 7.

Q There exists a number a which is in 7" such that there is no prime factor of a

which divides at least one other number in 7.

There exists a number a which is in 7" such that there is a prime factor of a
which does not divide any other number in 7.

There exists a number a which is in 7" such that there is a prime factor of a
which does not divide at least one other number in 7.

% M %7;/7 Matonety
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E 3 ey T14)<TH)  1Fmd o) // %//W;/ 7 /74]

< ﬁ@d %f/fu?/%/bl //ZM;/« vy W q’wx/ ﬁ'z’%’ €/ad]
B (- //,éfmfe)

10
1 . e
, where n is a positive integer.

Solve the inequality <411> < <3_2

A student produces the following argument:
1 n 1 10
Ly, A &) < ()
2
/ 4l \[ ) (1)
1 1
= 4 =

( /w?ﬁ #rty) L

T iy (1) < vy (1)
xd ) ()
| oo

- 1(3
//2-7 " log1 (%)
) )
n 10;5=25
) v
1<n<24

Which step (if any) in the argument is invalid?

A There are no invalid steps; the argument is correct

@ Only step (I) is invalid; the rest are correct

Only step (II) is invalid; the rest are correct

w

=

()

(

Only step (III) is invalid; the rest are correct

Only step (IV) is invalid; the rest are correct
(

=

Only step (V) is invalid; the rest are correct
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19 ) Which one of the following is a sufficient condition for the equation

’x — 32° ﬂwhere a is a constant, to have exactly one real root? *
A a>0 B

B <o K= 9=+ 4o

C a>4

D a<4 U% E/ﬂfk‘r 2-?
@MM e /éd/ﬂé% /ﬁ/? /g/&

azfﬂJ

G =} o | G)f 7/7/—-3/

H o =3 /""51 :
l
/\' 3 ﬁz
(
- 2%/2-3)

/= 4 o oy '—4("\71
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hve forgotten my 5-character computer password, but I know that it consists of
b letters a, b, ¢, d, e in some order. When I enter a potential password into the
ghmputer, it tells me exactly how many of the letters are in the correct position.

When I enter abcde, it tells me that none of the letters are in the correct position.
The same happens when I enter cdbea and eadbc.

Using the best strategy, how many further attempts must I make in order to
guarantee that [ can deduce the correct password?

A None: I can deduce it immediately

& o
C Two J\ﬂ//ﬁé/

D Three

E More than three

A/ 4
A 08 = (4], (4,
&.O@=(c e, fz)/g
(e,4.¢)
4 7 g/
b A Gy 4 &ty A
Al el

END OF TEST
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