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

you are told that you may do so.
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This paper is the second of two papers.
There are 20 questions on this paper. For each question, choose the one answer you
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should attempt all 20 questions. Each question is worth one mark.
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There is no formulae booklet for this test.
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PV1

Copyright © UCLES 2018






5 given, for x > 0, by

Find the value of f'(4).
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Consider the following statengnt:

A car journey consists g two parts. In the first part, the average speed is
wkm/h. In the second fart, the average speed is v km/h. Hence the average '\/
speed for the whole joffrney is 1 (u -+ v) km/h.

Which of the following.ave
the statement?

ples of car journeys provide(s) a counterexample to

In the first glart of the journey, the car travels at a constant speed of
50km/h fo 100 km. In the second part of the journey, the car travels
ajea constant speed of 40 km/h for 100 km.

In the first part of the journey, the car travels at a constant speed
of 50km/h for one hour. In the second part of the journev, the car

travels at a constant speed of 40 km/h for one hour.
P E———

the first part of the journey, the car travels at a constant speed of
H0km /h for 80 km. In the second part of the journey, the car travels
at a constant speed of 40 km/h for 100 km.

none of them
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The non-zero real number
0<az<im

How many solutions of

C 4

C D6 )
E 7
F 8

is such that the equation cosx = ¢ has two solutions for

2 are there in the range 0 < z < 377

—
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e equation cos?2zx = ¢




»f the sides of () argfthe vertices of a square.(/

Which of these stat

@neither of them

B TIonly

ily true for the quadrilateral @7

— ()

ents is/are necess

C 1II only

D Tand ]Il




Which one of the following funftions provides a counterexample to the statement:




Ptquence 1 is an arithmetic pyggression with first term 11 and common difference 3.

Sequence 2 is an arithmetic pogression with first term 2 and common difference 5.
\ [y

Sequence 1 also appear in Sequence 2. Let N be the

2

Some numbers that appear j
20th such number.

What is the remainder wi¥n N is divided by 77




8 The gfdgram shows gh example of a mountain profile.

upstroke: /
downstroke: \

v right, and downstrokes
gilample shown has six upstrokes and six
tom is known as sea level.

This cO™gits of ur = =

which goud Thac. N
downstroke edorl

A mountain profile of ordé bf n upstrokes an@ownstrokes, with the
condition that the profile béfins and ¢nds at sea level and never goes below sea
level (although it might reach sea level at any point). So 1S oxampIe shown 1s a
mountain profile of order 6.

Mountain profiles can be coded by using U to indicate an upstroke and D to indicate
a downstroke. The example shown has the code UDUUUDUDDUDD. A sequence of
U’s and D’s obtained from a mountain profil way 1S known as a valid code.

Which of the following statements is/are true? - N ®
sult 1s always a valid

If a valid code is written in reyerse order, the
code.
0 each U in a valid code is repBced nd each D by U, the result

is always a valid code.

@ If U is added at the beginning of a valid code and D is added at the

end of the code, the result is always a valid code.

A none of them
B Tonly
only
I only
I and IT only
61«7 I and T1T only
G II and IIT only

H 1,11 and III
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onsider the following attempt % solve the equation 4x+/2x — 1 = 10z — 5:

1=10x -5

de\/2x% 1 =52z — 1)
— ) an
\/ 162°(22 — 1) = 25(2z — 1)?

162% = 25(2x — 1)

162° — 50z + 25 =0

,_{1-/ )W)

(8x —=5)(2x —5)=0

DN | Ot

The solutions of the original equation a ghd z =

Which one of the following is true?

The solution is correct.

A
B Only one of z = g and xr = % is correct ‘/

and the error arises as a result of step (II).

C Only one of z = g and x = g is correct

and the error arises as a result of step (III).

D Only one of z = g and xr = g is correct

and the error arises as a result of step (IV).

E There is another value of z that satisfies the original equation
and the error arises as a result of step (II).

F  /fhere is another value of x that satisfies the original equation
and the error_arises as a result of step (III).

— -

G There is another value of = that satisfies the original equation
and the error arises as a result of step (IV).
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The function f(z) is defined forfhll real numbers.

Consider the following three c@hditions, where a is a real constant:

—
or all real z. 7 - & -

fla —z) =f(a + 2)

Which of these conditio
to have reflection sym

is/are necessary and sufficient for the graph of y = f(x)

ry in the line z = a?
—— ¢

Condition I is Condition IT is Condition IIIT is
necessary and necessary and necessary and
sufficient sufficient sufficient

A yes yes yes
’9 yes yes no
T yes no yes
D yes no no
E no yes yes
F no yes no
G no no yes
H no no no
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Consider the equation 2* = m#@+ ¢, where m and ¢ are real constants.

Which of the following stateméhts is/are true?

The equation has a fegative real solution only if ¢ > 1.

The equation has tyib distinct real solutions if ¢ > 1.

o distinct positive real solutions if and only if ¢ < 1.
*

I only
IT only

I1I only b g

I and II only [ /
I and IIT only

IT and IIT only

Cy none of them
B
C
D
E
F
G
H

I, IT and III
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X/
‘?‘ Consider the followingd statement:

positive Bnteger N fhere is a positive integer K such that
ot priine for any positive integer m.

NI m

—

C ositive integer N there is a positive integer K such that
for any/Nositive integer m, N(Km + 1) — 1 is not prime.
D itive integer IV, any positive integer K
any po\tive integer m, N(Km + 1) — 1 is not prime.
E There is a pos¥ive integer N such that for any positive integer K “/
there is a positive integer m for which N(Km + 1) — 1 is not prinde.

ere is a positive integer N such that for any positive integer K
here is a positive integer m for which N(Km + 1) — 1 is prime. /

G There is a positive integer /N such that for any positive integer K
and any positive integer m, N(Km + 1) — 1 is prime.

H There is a positive integer N and a positive integer K for which
there is no positive integer m for which N(Km + 1) — 1 is prime.
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The following is an attemp®d proof of the conjecture:

if fJan 6 > 0, then sinf + cosf > 1.

Suppose tanf > 0, s@in particular cosf # 0. O

—

h%necosﬁztanﬁcosze >0. O

—— Ce—

Since tanf =

It follows that 18- 2sinfcosf > 1.

Therefore sin? @ + 2sin @ cos§ + cos? 0 > 1,

which factorises to give (sinf + cosf)? > 1.
Va4

A :

Therefore sin @ + cos 6 > 1.

Which one of the following is the case?

The proof is correct.
The proof is incorrect, and the first error occurs in line (I).

The proof is incorrect, and the first error occurs in line (II).

B O Q W »

he proof is incorrect, and the first error occurs in line (V).

15

(

(

The proof is incorrect, and the first error occurs in line (III).

The proof is incorrect, and the first error occurs in line (IV).
(



In the triangle PQR, PR =2, QR =fp and ZRPQ = 30°.

What is the set of all the values of
the length of PQ7?

or which this information uniquely determines
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15 d 3qx® + 2, where ¢ is a real constant.

B I only [

—x) — 1 =0 has 3 distinct real roots.

(x) +1 =0 has 3 distinct real roots.
(x + 1) = 0 has 3 distinct real roots.

@ IT only

D TIIT only

E T and IT only o ‘I

F T and III only
I and III only

H [ II and III
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To= Ot (n+)d,

is an arithmetic progression, all of whose terms

In this question, x1, xs, 3, ...

are INtegersm—

Let n be a positive integer. If fle median of the first_n_terms of the sequence is

, T4, Tg, ..., To, 1S an integer.
o 2 (At >
I only <l) 2 I n 7 < d',?l. z‘gﬂ.

A

B

C 1II only
b ) =

E

1T only foﬂ -2 X ""2!!" L

I and II only
@and 111 only ] @{ ( ‘-?‘, ) a/

G "II and III only ("_{ Q/\,\ .

none of them

H I, 11 and III -
2
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17 if it can be written as the sum

are both squaresums since

fitive integer is called a squaresum if and on

e squares of tyeAMtegen, For example, 61 and
01 = 52 + 62 an

A prime number is called awkward if and only if

has a remainder of 3 when

=5x4+3 = 3(0‘“(—4_')

i only if each of its awkward prime
g factorisation. I

)

ollows that 5 X@ since 23 occurs to the power 2, but 5 x 232 is

not, . occu
—

/

Which one of the following statements is not true?

. \
A Every square number is a squaresum. &
B If N and M are squaresums, then so is NM ©
@@s a squaresum, then N and M are squaresums.
D If N is not a squaresum, then kN is a squaresum for some num ich is a
oduct of awkward primes. s -
o O ————
4
o~

19



A f(x) >0 for all real =
B f'(x) > 0 for all real g
‘q x) >0 for o
Y f(z) <0 for all real =
E f'(x) <0 for all real

F {"(x) <0 for all real

20



2z+1 - 2T + 2%
27 2Y
3 + RE
3y
2 x5 B+ 5%
>

B 2>

5* 5Y
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T+ 8+ /2 = p has at least one real solution for z,

B

It is given that the equation
where p is a real constant.

What is the complete set of possile values for p?

END OF TEST
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