¥ 26226658960 =

ambridge Assessment

dmissions Testing
TMUA/CTMUA D513/02
N\add Sclu}icns
PAPER 2
November 2020 75 minutes

Additional materials: Answer sheet

INSTRUCTIONS TO CANDIDATES

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

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

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.

You can use the question paper for rough working or notes, but no extra paper is
allowed.

You must complete the answer sheet within the time limit.
Calculators and dictionaries are NOT permitted.

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.

PVv2

Copyright © UCLES 2020

PMT



PMT

BLANK PAGE



PMT

Find the complete set of values of k£ for which the line y =z — 2 crosses or touches
the curve y = 2% + ka + 2

R
A —1<k<3 =) X-d =X +kx+ X
(N
B -3<k<5 => X -xWK-D+h =0
C —d<k<d Then b -hac 20
D k=1 or k23 =y (k-1) - H0OIW) % 0

E E<-3 or@
( =) K- dk-15% 0

F E<—4 or k>4

=y (k+)(K -8) % ©

=D K%-3 o K%S§

—




Given that tanf =2 and 180° < € < 360°, find the value of cosf

A V3
B -3
V3
¢ 3
p V3
2
gV
)
(}2\/5
5)
2

—

{;MQ =  then HnG < Yan®= ey
Cos® |

'\‘\lazﬁ-l‘L:E
3 s
SN,
o )
_ _s_ v
=) (CosO = T T =

then  Sinee  130° ¢ < 360°,
W must  Megeke it =) - (5
s
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3 A student makes the following claim:

For all integers n, the expression 4 (

Here is the student’s argument:

4 9n+1_3n—1
2 2

Im+1 3n
2

>:2<2<9n+1_3n—1
2 2
=29n+1-3n—1)
= 2(6n)
= 12n
= 3(4n)

which is always a multiple of 3.

So the expression 4 <

In+1 3n-—-1
2 2

Which one of the following is true?

The argument is correct.

The argument is incorrect, and the first error occurs on line (I).

))

PMT

—1
5 ) is divisible by 3.

) is always divisible by 3.

The argument is incorrect, and the first error occurs on line (II).

Q == &# g|lQa|® »

The argument is incorrect, and the first error occurs on line (I1I).
The argument is incorrect, and the first error occurs on line (IV).
The argument is incorrect, and the first error occurs on line (V).

The argument is incorrect, and the first error occurs on line (VI).

(qm-l)—(?_m-l) = Gn+d, net Gn.



Consider the following statement:

PMT

Every positive integer N that is greater than 6 can be written as the sum

of two non-prime integers that are greater than 1.

Which of the following is/are counterexample(s) to this statement?

I N=5
II N=7
I N=9

none of them
I only

IT only

1T only N=9 =)

B0 O Q W »

I and IT only

F I and III only

G II and IIT only

H I, IT and III

N=7 =y 6+1\

S+
h+d

+
Frd
6+ 3
S+

N:=5 5 welevant Since S 6.

C1is net Broshy than 1)
(s prime)
\3 is ph’me.)
=? Counlev examplie
(\ S net Brewlev 'H\a.n,l),
(2 i3 prime)
(3 is prime)
(S s prime)

=) (ountev Exampk-
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Which one of the following shows the graph of

2I
142

y:

(Dotted lines indicate asymptotes.)

® ; c
Y, Y, Yy
__________ — —

/ /
0 x 0 x 0
D E F
yl yl yl
e L N e —
\ — i
0 x 0 x 0
R 8
a 2" N
5 = l+aﬁ Q-S I.—> b) ‘1.21 - [

W € 7 tR

100
<2 _ “3&5
Lo
a3 - (lah 9¢=-109 _2_:““ " g\
|+2

e M-.nn =0 08 5% -8 2 he

ko wih tu shape of A

7
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The function f(x) is defined for all real values of x.

Which of the following conditions on f(z) is/are necessary to ensure that

@ / dx— f(z) dz

Condition I:  f(z) =f(—z) for =5 <2 <5
Condition II: ~ f(x) = ¢ for —5 < x < 5, where ¢ is a constant

Condition III:  f(z) = —f(—=z) for =5 <2 <5

New fo seeld couair  exangle

I only

1T only CONb V(J.U’ (g ?L) 90 - T\A;b

III only

I and II only &'Ab Qomﬂ O b‘ﬁk Am M"
[ and IIT only i — 1
IT and IIT only N WA"O’\ _-D‘_ or _EI-

I, IT and III

T Q 9 #H O aQ =

Now consicher SI) gund>>-

,‘ M&bmm“@iw\
T g o

but  coes  not ﬂfcw(ﬂk*""‘
T















































































































































































































































































































































































































































































































































































































7 Consider the following conditions on a parallelogram PQRS, labelled

anticlockwise:

I length of PQ = length of QR

IT  The diagonal PR intersects the diagonal QS at right angles

111 /PQR= /QRS

Which of these conditions is/are individually sufficient for the parallelogram PQRS

to be a square?

Condition I is Condition II is Condition III is
sufficient sufficient sufficient
A yes yes ves
B yes yes no
C yes no yes
D yes no no
E 1o ves ves
F 1o ves o
G 1o no ves
| [ H 1o o — |
S R
/ / IZ '”R, st'u\ oy PQ and. GR do
¢ Net  mean We  necceSSartily haw o
e ¢ Syuma. 05 onges anit al 107
> w‘u\’ K dingram. .
R Shown in  Second g
A lengh = IT: Agein, this doesit mean e Mo
P Q haw & Spaar, See red anndoedons
e on  Sewmnd Jia.arqm.
> R
v TTT : No matier whem you lobel gour Sheps
f &/ LPRR and £ QRS will olwags b next”
HM\ ®=® =y ? to eoch othev. ”‘ Mese am eqw,"
S LR ten we  wewd hae a "P—C“@“sle,
but ths dees not Neceysaiily Mean
P H rQ WA ‘\M a 'SQuM

=) ovuw\ H.-
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A student is asked to prove whether the following statement (x) is true or false:
(%) For all real numbers a and b, |a + b| < |a| + |b]
The student’s proof is as follows:

Statement (k) is false. A counterexample isa =3,b=4,as |3+4| =7
and 3|+ 4| =7, but 7 < 7 is false.

Which of the following best describes the student’s proof?

The statement (x) is true, and the student’s proof is not correct.

B The statement (x) is false, but the student’s proof is not correct: the
counterexample is not valid.

C The statement (%) is false, but the student’s proof is not correct: the student
needs to give all the values of a and b where |a + b| < |a| + [b] is false.

D The statement (x) is false, but the student’s proof is not correct: the student
should have instead stated that for all real numbers a and b, |a + b| < |a| + |b].

E The statement (x) is false, and the student’s proof is fully correct.

/lho., Studenke hos  Proen  the Shdement o be fme,

Uﬁms o Countey XampiR.

=>This ® a Volid ond Covect Mebhod of  Prof.
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A student wishes to evaluate the function f(z) = zsinz, where z is in radians, but
has a calculator that only works in degrees.

What could the student type into their calculator to correctly evaluate f(4)?

A (7 x4+ 180) x sin(4) =7 O fodiens = a:“”
B (1 x 4+ 180) x sin(r x 4 = 180)
C 4 xsin(r x 4 =+ 180)
= L= hsn ( Amcv)
m

D (180 x 4 = ) x sin(4)
E (180 x 4+ 7) x sin(180 x 4 = )

F 4 xsin(180 x 4 +7)

11
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10  The real numbers a, b, ¢ and d satisfy both

@ O<a+b<c+d
and 4
O<at+c<b+d

Which of the following inequalities must be true?

I a<d T: @@92“%“ < c+b +2d
II b<e _-) 20(24
Coe 9 acd % T

A none of them

B T only

C 1II only

D III only ITT : fke @=z,1 b=z3 , cz1 oand d=L
E Tand II only .') O<h a5 =) drue

W) 0C A = I

G 11 and III only buk  b=3<Z1:zc is fabse, hene

i . 3 frue .
H I, II and III this  must het neccessarly br

ITI:
O¢ca+b and O< orC

O« C+d ond 0 < b+d

‘hem-,e Otb+ced 20
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11 A spiral line is drawn as shown.

This spiral pattern continues indefinitely.

Which one of the following points is not on the spiral line?

99,100) For swa&ukj we 0N (}W\Kdﬁ HJ\N qcl
99, —100) 100 o . ondl Y& F%QNW HN\OCU

—99,100) M eveness | % Shows
_95?,—100) (‘LtIS) L;J’M M‘r »)(. on Hl\/& S\DM

e depe i eprt

—100, —99) % -100, 0[‘3{)
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Which one of A-F correctly completes the following statement?

Given that a < b, and f(x) > 0 for all z with a < x < b, the trapezium rule
. b

produces an overestimate for ['f(z)dz ...

Cif f'(z) >0 and £"(z) <0 for all z with a < x <b

.only if f/(x) > 0 and {”(x) < 0 for all z witha <z <b

. if and only if f'(x) > 0 and f"(z) <0 for all z with a <z <b

Cif f/(z) <0 and f”(z) > 0 for all z with a < x <b

.only if f'(z) < 0and {”(x) > 0 for all z witha <z <b

2 =3 | g © »

. if and only if f'(z) <0 and f"(z) > 0 for all z with a <z <b

/th. '\Tupe,l\um methed gives an over edlimadion .Fov o Concawe
Up Cwrve , and W Know tHhis cccus wWheh we hawe o minimum,

e \7"(1»0.

5'(1)4 O mMeanS g will b decmsu\s on ow interval , bub $hiy
doesit  Shicly maller (it cowd b Increasing) hence  the  ooerect
Stalemend  in this Juelon must be D s it % if_ue,.

14
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13 f(z) is a function for which

/03(f<x))2dx + /jf@)dx _ /Olf(a:)dx

Which of the following claims about f(x) is/are necessarily true?

I f(x) <0 for some z with 1 <z <3

I f03 f(z)dr < fol f(z) dx

A neither of them
B TIonly

C 1II only

I must b true. leb

0= J76a) b, be Spuan o foa

=) \NQ' Know O,-l-b = C
ond Qo0 Since i3 S Spuam and
Nas  non-negative  limits.

henc atb:=c =5 bzsc

3 1
2 j fo dx sf}m dv
° ()
15 e
T mast & bue ads W otherwi®

Wowldat bR ale kb Split He
.mkﬂ"’-" n Sudh 0 ey,

’fhx ‘-\at,ﬁ 5(1)50 dllows us %o
do Hhiv.
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An arithmetic sequence T has first term a and common difference d, where a and d
are non-zero integers.

Property P is:

For some positive integer m, the sum of the first m terms of the sequence
is equal to the sum of the first 2m terms of the sequence.

For example, when a = 11 and d = —2, the sequence 1" has property P, because

1149474+5=114+9+7+5+3+1+(-1)+(-3)

i.e. the sum of the first 4 terms equals the sum of the first 8 terms.

Which of the following statements is/are true?

I  For T to have property P, it is sufficient that ad < 0.

IT For T to have property P, it is necessary that d is even.

neither of them 1 '-YQLSQ' as this Conditon T3 NecCessany

o aQ W |»

for  the Propchly P 4o held, if advo

I onl . )
- then Frere will neves bb the  introduclion

IT only °¥ ’Dppbﬁﬂqf S'Bnd Jorms..

I and II

IT1: &olse. by Counter exampie using odd d:
d=3 a=-3

Mm=1t = 3
m:= d =) 2+0:=3

4

hevwe. d 5 not necczssmly ewen.

16
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15  Which one of the following is a necessary and sufficient condition for
N s V3
S (i) = 3
3 2
k=1
to be true?

n=1
n is a multiple of 3

n is a multiple of 6

n is 1 more than a multiple of 3

n is 1 more than a multiple of 6

H B |0 Q © »

n is 1 more than a multiple of 6 or n is 2 more than a multiple of 6

n:=\|=> 7:8.“(113) = _‘g =) Staloment s  $rue ( Sufficieut bub not neccessesy),
Rz

N=3K =5 gin ('5?&1]) .o fo ol & oz,

Nn: 6K =) S (_‘“_;“_)= o (—\OV al a in o,,2,..

PMT

oand Hhis pq,ﬂ'ev fepeats .Pw K=o.,2,..

hm D Neccesdouy ond Sufficiednt.

17
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16  The Fundamental Theorem of Calculus (FTC) tells us that for any polynomial f :

i (Jo () dt) = f(x)

A student calculates %( f;m ¢ dt) as follows:
M [Fed=ed- [fed v
(II) By FTC, &L ([, t*dt) = a? v
(IIT) By FTC, & ([*#2dt) = (21)? = 42
(IV)  So L ([*¢dt) = 4a® — 22

(V) giving L (fjm t*dt) = 3a*

Which of the following best describes the student’s calculation?

The calculation is completely correct.

The calculation is incorrect, and the first error occurs on line (I).

The calculation is incorrect, and the first error occurs on line (II).

8 _o\_(%f
3 de \"%
= Qx°’
=) line 11T is
"“'"‘d'
22D v e
Cotrect
anNswev.

| B0 Q ® »

18

(

(

The calculation is incorrect, and the first error occurs on line (III)

The calculation is incorrect, and the first error occurs on line (IV)
(

The calculation is incorrect, and the first error occurs on line (V).
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17 A set of six distinct integers is split into two sets of three.

The first set of three integers has a mean of 10 and a median of 8.

The second set of three integers has a mean of 12 and a median of 9.

What is the smallest possible range of the set of all six integers?

11

12

14

H |"H O Q @ »

15

/lbent
Ok |: mean =10

We  Nove §ix diskindt integers @ ab,cidie,f.
let st | be abc and Bt abe o, f

Ahen St | medin is ¥ =) b=3 0Btuming

QcbeC and St & wedian B 9 =) =9
OSSumming  d<e < f.

=) o

b |< ]| o

6

=) arbic Lo <y aee= AR

A~43- Tund olredy
=071 Beth > median

= florge = 20-6

(U (1}
o o

-

—

?

o)
R | 7] V|0

v
Sk &
M;‘P = 3 =) d+f= 27

= a1

/
o a3

1 ¢
135
3
L 23 §
S aa
6 2l

o
W
-

A0

(U]

Beth 7 medion

HIL

19
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In this question, f(z) = az®+ bz* + cx +d and g(z) = pz® + qz* + rz + s are cubic

polynomials.

If f(x) —g(x) > 0 for every real x, which of the following is/are necessarily true?

I a>np
IT ifb=qgthenc=r
III d>s

none of them
I only

IT only

IIT only

[ and IT only

I and IIT only

IT and IIT only

T |7 # 0O Q & B

I, IT and IIT

1: le \f(l): Is+2 and D)= X

Fhen fw-96= xa-x’=aso

but Q=pP=i, hene I 3 mot
necessuily Hue "8 Countev  xampk:

1T: b/' b';(il, ben  §lo-oa = [e-n)x ¢ (a3
wm)n’(ob.,‘,osh“mddmncro

*)LFMW

TIT: It w osSume *hat desS
then we bnow fov oy x
ot f -3() 50, So

J?ov %Xz0, we how d-550.
henee 455 Whikh 18 o
Contadiction.

Hene 455 omd IIT s hub.
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19  Nine people are sitting in the squares of a 3 by 3 grid, one in each square, as shown.
Two people are called neighbours if they are sitting in squares that share a side.
(People in diagonally adjacent squares, which only have a point in common, are not
called neighbours.)

Each of the nine people in the grid is either a truth-teller who always tells the truth,
or a liar who always lies.

Every person in the grid says: ‘My neighbours are all liars’.

Given only this information, what are the smallest number and the largest number

of people who could be telling the truth? - g
Tuo uwlhald cases, P"'S"‘wh\
in kit o edher o tr
smallest largest W of s

A 1 4
B 2 4 1 2
C 2 5 A \
D 3 4
[E 3 5 | LA
F 4 4 174 Y
- X i 157 w1 [E10

J

Ba w BN S0 Whe Lo

@) [l o\S 2 t LT st ond e max
S

—
=) 3T eL

I
C
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20 x 1s a real number and { is a function.

Given that exactly one of the following statements is true, which one is it?

x> 0 only if f(z) <0

x < 0if f(x) >0

x > 0 only if f(x) >0

fl(x) <0if 2 <0

f(x) > 0 only if x >0

| B O|jQ ® »

f(x) > 0 if and only if z <0

j(x):x", henee %50 when fla) 20 =) Fuwe
}(:u::;?' and X=2 then X0 and S=bL >0 =5 False.

A -

B:

D: [« \Y(:): x" then S‘cv any X, ‘Yb\)bo =) folse.

E'- let 5(1):):?' and X=-a, Yhen 5(—3.)=l-|>,o bat X:=-a<0o => Falde.
e

Countev Examgle : J@= 3, buk if X=3 ¥hen JR)=€2%0 but x2o <> Falee.

2 Cis theefor  Hue.

22
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