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A group of drivers, consisting of 200 women and 300 men, was asked if they passed their
driving test at the first attempt.
Altogether 167 of the group said they passed at the first attempt.
Of the women, 143 said they did not pass at the first attempt.

How many of the men said they passed at the first attempt?

A 10 No_ o'F LOoMen Passin

o r g = 200 -14%
B 24 on [T att enpt - o7
cC 33 -
D 57 No. of Ms:'” P09 _1e7-87 =10

on 17 attent —
F 133 (ﬁ' ool vomen| Men | Total
\ o e. —

G 157 Usy @“Ji 57 | &7

mes ik, | 143 | 190 333

Total | 200 | 300 | 500

A cuboid has sides of length x, J2x and 2x, measured in cm.

The volume, in cm®; of the cuboid is numerically equal to twice the total surface area, in cm?, of
the cuboid.

What is the value of x ?

\/o‘ume. o’[ cuboid = X - JZ = - 2x

C 5 ﬂtﬁ:}i‘:ﬁfr oxeo- — Z(IEx) +2Cx.g_x> _,.1(&.2_
D 3++2 =212 %" 4 gqx 4 42 x*
5 = 4+ 6TDx"
£ 3
F §+1J§ Sincc, \)OluM: = 2 x Totad. Swface Areo
2 2
= 7> =2(4+6J)x*
2y = = §+1a¥Z
x = §+iz _ &
B
= 6+2=
Ex —

2%
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The line joining the points with coordlnates (p,p—1)and (1 —p,2p) is parallel to the line with
equation2x+3y+1=0

What is the value of p?

A

B

/\; find the 8ra)~ie.n*., Convert o g=mxte Torm

N Lx +3g +l=0
7
1 = g = —%x -L3 = grdnh*:-z/s
9 Since et Lines howe He Some gm&.o‘*’
1 Ay _ 2p-Cd | _2
| x (-» - p 3
1 P+I - - 2
5 | -2p
4 2p+3 = 4p -2
2

P=l+3 =5¢
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A rectangle PQRS is drawn inside a circle, with its vertices on the circumference of the circle.

The ratio of the length of PQ to the length of QR is 2: 1
The area of the rectangle PQRS is 96 cm?.

What is the radius, in cm, of the circle?

A J6

B 3
C 32

E 4J6

F 12

G 12v2
H 815
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[diagram not to scale]

To find the dimensions st rectargle  PQRS,
Orea= PRxQR= 24 x L = 2A" =16 cm
= }\L-_-q’f cmt
A= Y16x2 = )3 om

Bj civele 'ﬂ\eom«s, PR IS o« Cduometer
o'l: %e_ cirde Ssince APQR s V.'g),d- Mg}al

= K vodis=v, PR=2av
Us«'ng Pdﬂoam: on N PQR
QN =(20)" +A*
Grr= (2x w3) + (453"
= [q2 + 4¢ = 240

z

r- = €0
r=m = q‘ﬂg = zm cm

—
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The expected number of bottles of water sold in a day at a sports ground is directly proportional
to the square of the average outside temperature, in degrees Celsius, for that day.

On a day when the average outside temperature is 16 °C, 64 bottles of water, the expected
number, are sold.

On a warmer day, when the average outside temperature is T°C, 256 bottles of water are sold,
which is 31 bottles more than the expected number for that day.

What is the value of T?

A 75
B 450
D 32
E 1148
F 56.25
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Let n be he exfaial number o bottles sdd
at temperature T

noe T = V\='<T1; wheve k s constant

When T=16 ,n= 64

64 = (16) Kk

k= —éq' =
AL5¢

+|-

On the warmer o\aj)
nN=25€6-31 = 22C

= 225=¢'Tz
T=J¢x225 = 30

=
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At a cinema, drinks are sold in regular and large sizes.

The cups for these are mathematically similar.

The ratio of the heights of the cups and the ratio of the depths of the drinks are both 4:5
The volume of drink in a regular size cup is 320cm®.

What is the volume, in cm?®, of drink in a large size cup?

A 384
B 400
C 500
D 576

F 640
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= —

320cm?

[diagram not to scale]

Linew Scale ‘l:ac*o, = -i— =1.28

(_X&vga s IQS X tdlw 'H\GJL Y‘cgu’.ow_)
= Uolume scale fader = (. 25) _'____.

Volumc O'F )arge, = 320 x 2§

—_—

(S

5xlz2sg

=6%
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The mean of n numbers is p

The mean of two of these numbers is g
The mean of the remaining numbers is 10

Which of the following is a correct expression for n in terms of p and ¢ ?

Let the n numbers be X, X, X

2

P = T FXa+ X+ +x
B 2(qg-10) P = A 4.+ X = Rp
(10-p)
c —_
(p+10) X, + X, = C(.. = XA, +X. = 21
b 2(10-q) Z
(p+10) Mean of the rcmau'm'ng is 10 xsﬁ*--z-*"\ =10 =5 Xqt... +%n = [0(n-2
2(10
E (( _:oq))
£ . P = Xy+...+Xn _ Z‘L"" 10 (n-2) > 2q+lon-20 = np
F 25100"'q) n~ n 2{—20 = n(r—lO)
( _p) n= 9—(‘{"'0)

(P"OB/

The straight lines
Bx+2y=20 => y=-gx +lo
y=3x-23
x=0
enclose a region with area K square units.

What is the value of K?

I/O {- 'm& u.)kerc 'H\e 2 aliaaoml Nines g'n‘f’urg_d-,

A 39
_5 — _
B 78 zx +10 = 2x -2
1 -
te-n
3/\ x=6

D 129 \

E 198 0 I<= Ourea O.FA

F 258

= sz (lO-l-LS)xé

A

Zx =—;-x33><€
(S
/\ i y

e
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A scale model of a cylindrical pillar is to be made.

The full-sized pillar has a volume of 12z m?.
The model will use a length scale of 1:40

The model is to be a solid cylinder made of a plastic which has a density of %g cm™.

What is the mass of the model in grams?

A %n Volume_ Scale ‘Fadov- = 4/_03
3
B % . (moal will have (q—;j) vol. of Fulk SiZe&)
C 40n model Volume = '27;' M3 = (Z?t x10°
5 125 N 64
B 10 cwm = lm = 3% x10° o

3
= 10%em = IM's

F 10000x Mass = Awsﬂy x volume
G 225000 =4 4w 3x 3
= g x T x 1O cwm
H 400000z -
Tx 000 g
= 2%

000 @0eo
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[diagram not to scale]

PQRST is a regular pentagon.
RSU is an equilateral triangle.
What is the size of angle STU?
A 48° Sum o'F exterior ay\g}g; 365
B 54° o‘f' OJ\j Poljgow
C 60° Ex'tew’or ool _ 360 _ °

36 O{: Vegulov 'Den}(anoL == = /2

..D 66°

E 84°

NSTY
SUJV\ O-F

/. TSU + 2/ STV
/. STU = 180" —4¢&

o5 PM
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/TSSO = 180" - 60° - 72" = yg [A"J*‘S n

(4N
Straigkt Line

is  isospedes = STU =/ SOT

&hﬁlef in IDNSTU -

1 90°

I

2

=6

[

6
_—
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The original price of an item is p
Q X(l + .2 S>
The price is increased by 125%
° ’_\\) X ( | — O.Lp)

The increased price is then decreased by 40% to ¢
The relationship between p and g can be expressed as mp = ¢

What is the value of m?

7
A — = 3 q

20 S x ?X
B % = 27

20
L0

p

20

37
£ 20

80% of a number is equal to two-thirds of a second number.
The whole number ratio of the first number to the second number in its lowest terms is x:y

What is the value of x —y ?

A 7 et the numbers be 4o ond b such that :
B 2 A= mx wher . .
¢ b = g e M IS o NoN-Zero ereJe,,

E _02 Ques‘b'on 'tdkg us:

@ RO/ x o =%x}>
G -2 =>ivv\x=
=

H -7
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Q is 5km away from P on a bearing of 065°

R is 5km away from Q on a bearing of 155° 180- 65

=g 1s¢”
What is the bearing of P from R? ”\1
A 070°
N
B 110° ~
o |§0-18¢
C 225 ‘ =g
D 270° P
LP = 0 -G - . : )
Qﬂ 36 IE-16C — CIO = |$°SCJCS r.g}\-t VA K
F 315°
— 1f06-90 _aqpr - . i
G 335° LQRP = =9 6em«3 i Pl K= 260 -t5-2¢
= 290
=
With school lunch, students can select tomato sauce, or mayonnaise, or both, or neither.
v .
n students selected both. T
3n + 1 students selected tomato sauce.
3n — 1 students selected only mayonnaise.
There were 7n + 5 students in the group.
n+s

The probability of a student, chosen at random, selecting only mayonnaise is %

By finding n, what is the probability of a student, chosen at random, selecting only tomato
sauce?

NO. o'F Tomako o;«b: r\(T) —v\(—(—(\M>
= 3n+l - n = 2n+|

B % NO- O-F [/\CL'H/\Q,V = 7V\+5 — (29\1" -fy\+3h_(>
13 _

c o n+5

> 3 P(‘”‘(j M"‘j‘b = 3n-1 1 5 n-3 = Tn+d
7 7"“'5 3 n= L,L

E ——
13

P(ohlj 'Tovv\oj@ =Znet - 1 .

3
Tn+5 3 0 y
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sk
75°.
(=
-
[diagram not to scale]
The line segment RT is a tangent at the point S to a circle with centre O
Q and P are points on the circumference of the circle such that QS = QP
Angle PST =75°
What is the size of angle QSO?
A 15° Bj Civche Theorems B
B 30° / OST =190
= L0OSP=90-75" = 15°
D 45°
E 525° NSOP s isesceles (SO = OP = vadius)
F 60° = [ OfS =/0OSP = |G°
G 67.5° /. SOP = [80-15-15" = 150
H 75°

i ﬂ\eo em — .
Eg Civdle vems , / SQP = zlé Sop ¢

[l

D SQP s isosceles = /RSP = 180-75 _ Go.g’
2

/[ RSO = / QsP- L OSP =525 -\ = 375

1
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[diagram not to scale]
The line segment RT is a tangent at the point S to a circle with centre O
Q and P are points on the circumference of the circle such that QS = QP
Angle PST = 75° 63 Cwcle Theorems:
What is the size of angle QSO? SQP=25°
A e? As AQSP 15 an 1sosceles,
B 30°
LQSP = £ QPS
D 45° Sum onsle. Ma triangle = 180
E 525° 180 — 5= 105 = 2x LQASP
F 60° 10S _ £/ QRSP
2
G 67.5°
msS
Bu Cwcle Theo remsy
H 75° &
£ OST=90°

resources-tuition.courses
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£ 05T= 75"+ (L ASP — 28SO)
QS0 = F5°+ LOSP—LOST

LSOz 3FS+ 105 - 90’ y,
waw.pn-lf.edg?atin * Q@O PMTEducation



—

16

-
‘ 5PM
«resources-tuition.courses

The sloping side is of length scm.

@ The area of the triangle is 14 cm?.

Within which range does this va-lue of s lie?

A 5<5<6 From CD)
h = b+3

B 6<s<7
D 8<s<9

E 9<s<10 \

F 10<s<11

Cmsi&w’vg He rig)\"' ‘/\aH

<— hcm %_

There is one value of s which satisfies these conditions.

[diagram not to scale]

@ The vertical height #cm of an isosceles triangle is 3cm longer than the base length of hcm.

From @,
oveo. = ._'_bexl'\. =Z_l)< b(b+3> =y

b+ 2h —2¢ =0
(b+7?) (- =0
= b=t
= h=7

o% 'H'\C_ A

B:j Pg-H'\agovos Theovem,

k=7 > a ya T
ST=7/ +2
b -2 =+ 53
z = 49 < S £\ e
= /<« s < ¢
/
.
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17 The first five terms of a sequence in order are:
2 17 42 77 122
The n™ term of this sequence is pn® + ¢ where p and ¢ are integers.
What is the value of £—4
ptq
A % [Jhea n =]
2 -
1 p()+q = ptq =2 > @
5 3
c 1 [/\M’\em. n= 2
2
p P +q = 4p+q =] > @
13 . _ — =
= 7 2 - 3p=15 = p=5
F 2 q = 2-5=-3
H 14
P-T g
= — Lf_
P*1 2 =z
g
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A bag contains 6 red and 6 green sweets. The sweets are identical apart from their colour.

A child takes a sweet at random from the bag.

If the sweet is red, the child stops taking sweets.

If the sweet is green, it is not replaced and the child takes another sweet.

This continues until a red sweet is taken at which point the child stops taking sweets.

What is the probability that the child takes more green sweets than red sweets?

A %
v R
c 2 <‘ﬂ<
11 ¢/
Io
p 1 < 7
2
e 8 <
11
e 17
22

PC’V“’" 67 Hon K> ’_P<P\>

|
=1- 5

- PR

C——x__

|
T2 z—i
= n-6 = _5
22 2_7_/
/
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19  An unstable nucleus X becomes a stable nucleus Y after a succession of decays, during which
a total of 5 alpha particles and 2 beta (”) particles are emitted.
How many fewer protons does nucleus Y contain than nucleus X?

A 6 EOLCJ/\ ol emission takes awaj 2 Fro‘tom 'E‘VOW\ pudheus X

Lx 2 =10 rro{ohr Aost

CcC 10 Ead,\, E— emission  odds j_ Fro‘{:ov\ to the Y\UCXEUS

[E) :]Ij 2)4’ =2 Fro‘flov\y go.'neot
l0-2= & meom Less Y wv-PareA 4o X
F 16 -
G 18
H 20
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The diagram shows three resistors R4, R, and R; connected in series with a battery of constant
voltage. The resistance of each resistor and the corresponding current are also shown.

0.20A

R 12Q

150
T
R, | |3.0Q

T

Resistor R3 is now removed and the circuit is reconnected.

What is the new current in the circuit?

A 0.20A

C 0.33A

D 040A

E 0.50A

F 20A

G 6.0A

&

&C']tovt V‘erv\ou(hj RS R Usiv\g O['\M'S‘ Law:

V=TR.
=0.asA (120 + 150 +3.00)
= LoV

A'HQV removirg 7&3) b@ﬁﬂj \/oH’ogc is ofill 6.0V

V=18,

oV =T (120 +isn)

T = éO A
- 27

\
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21 When travelling in a vacuum, visible light has a wavelength between 400 nm and 700 nm.

The speed of light in a vacuum is 3.0 x 10*ms™".

What can be concluded about ultraviolet radiation from this information?

A It has a maximum frequency of 2.7 x 10"Hz
B It has a maximum frequency of 4.3 x10"Hz
C It has a maximum frequency of 7.5 x 10" Hz
D It has a maximum frequency of 1.0 x 10"°Hz
E It has a minimum frequency of 2.7 x 10" Hz
F It has a minimum frequency of 4.3 x 10" Hz

G It has a minimum frequency of 7.5 x 10" Hz

H It has a minimum frequency of 1.0 x10"° Hz

UV has o L\ighof frec[uehcj than visible Jb‘gJM

N\OO( {Vcctuemj o{' Vl'S"ble_ j,cg)/\t oceurs cdc M. UJOU¢/Q€V\5,HA (\}:'F;\D
= L"OO nwa

¢ 2 o xlot - 7.5 x IO"* Hz

.Fmax visible = 9\/  rbie L"OOX ’o-‘i
Mmin U

= .Pw > 7.5><IOH H=
=
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22 The graph is the speed-time graph for a bus travelling in a straight line between two stops.

» 14
£ £0ls
8 12 '
2 / \
10 / \
/ \,
8 7 A
/ AN
6
/ AN
4 / AN
/ \
2 / \
/ AN
0
0 10 20 30 40 50 60 70 80 90 100 110 120
time /s
What is the average speed of the bus during this time?
A 3.0ms™ Total Qistance Havdled = Area  under gm'ok
B 4.5mS_1 = Arg& O-F tfaPC%fUM
C 6.0ms™ = _Zl_ (éo +|28> x (2
D 8.0ms” = |O80O m
"o average speed. = total dibree frovleh
G 12ms™ totad time taken
— -1
= 1080w _ Q0 wmg
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23 Afilament lamp working at its operating voltage converts electrical energy at a rate of 100 W.

The lamp has an efficiency of 5.0%.

How much energy is wasted by the lamp in 10 minutes?

A 50J Powev los+ = 4{5 A x oo W
B 950J = 95 W
C 1000J Ehcﬁj Waded = P xat
D 3000J = 75(&) < ’OX60_¢
= 57000 T
_:/,//——/__
F 60000J

24 A studentis investigating heat flow along a solid uniform metal bar.

The bar has length /, cross-sectional area A, and has its ends maintained at temperatures
Ty and T, (where T, > T)).

Which relationship represents the rate of heat flow P along the bar?

(Assume that there is no heat transfer through the sides of the bar.)

A Poc—(T1_T2) [_avgev 'tCM'chaiuvrc AU'HCVCMCC between ewds o‘F bour

Al \ll/

B Pm% Ruicker yvake o l'\”ecdt Flow aiomdcp bou
UV
c pacATi=T2) Poc (T.-T,)

[

D P« w LOY\?@J" ba’f = S‘naﬂower 'te,wpe,ra*um grao!io\* Cdo"é’ bob-

Z = Slower heak tlow

ST = Pt
/
F Px ——
AT, + T,
(Al+ ) nger Crorr-fed,-on o’f ba., = Mow, L\%}L can Flow
Poc — 2
G X (T, - T,) S'-M‘-‘a’_ ioa'.c 4 @10"3 kUJf {[
H Pou AL corred Tlow P""""JJ‘“ = C[WCEer heat Tlow
(Ty +T5) o wire N Poq A

P < ACT!"T‘L>

X/

SEPMT —
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25 The potential difference across the motor in an electric car is 400V and the current in the motor
is 1250A.

The car accelerates along a horizontal road from rest for 4.0 s.
The efficiency of the overall system is 45%.
What is the kinetic energy of the car at the end of the 4.0s?

(Ignore energy losses due to air resistance and due to friction between the tyres and the road.)

P =VUL= 400V x 1250 A
A 225000J inpuk
= C.oxio® W

B 500000J P'«‘M‘h1 = off x QM

= 45/ x 5.Ox0O W

D 1250000J — 225)(!09 )
E 2000000J KE = Poss x &t
= 0925 (00 W x 4os = 900 00 I
—_—

26 The momentum of a small object moving in a straight line is 24 kgms™ and its kinetic energy
is 96J.

What is the mass of the object?

bakig ST o

B 4.0kg P:'QLF Ek___ C{é
C 6.0kg mu = 24 3_'_,“\,‘= 96
D 8.0kg > muxu = |92
24y = |91
E 12kg V=g
> P: mx § =24
me 2
2.0 kJ
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27 Aradioactive isotope decays in a single step to a stable isotope.
A radiation detector is placed very near to a sample of the radioactive isotope in a laboratory.
The count rate on the detector changes as time elapses. The graph shows how the measured
count rate changes with time.
20 hahe F 120§
o 70 AFTER €
degrounal g 100 17\
orvection *g \\
>
122722 + 20) 8 804
D~ \
2 (70 pe=l=r
o
g 60 :
= [
8 [
40 q
e
[ N~ o
20 - =
%
0 4o
0 50 100 150 200 250 300 350 400

What is the background count rate and what is the half-life of the isotope?

time / minutes

background count rate half-life of isotope S’ oItvactin Back round ?\o diakion],
/ counts per minute / minutes o? 3
<I 20 40 > |nihek Count vake = (OO
B 20 50 A’H’” 1 hdj\fia'{'c\[/
c 20 60 5o
Kroun w
5 20 65 CAM %c: Jruo{ + E;o
ovnsroh n Mmeas ure v
E 120 40
on 8&faf J
F 120 50 70
k e
G 120 60 On gzra() 1+ Jakes L{‘OS '[:DV
. |20
H 120 65 MeaSuwement o Tl W By
. J
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28 Arock falling vertically experiences an air resistance force of 12N at an instant when its

acceleration is 2.0 ms™ downwards.

What is the mass of the rock? N~ \ 2N

(gravitational field strength = 10Nkg™) .

Y, 2. -
A 1.0kg \% O ms
B 1.2kg
V' m g
D 6.0kg N
' n

F  12kg F = ma CT"J".“J J/ os +\/¢j

G 15kg [Om - 12 = 2w

H 60kg m= 1.5 kg

—
29 Atransverse wave with an amplitude of 4.0 cm and a frequency of 10 Hz travels along a rope at

a speed of 2.4ms™".

What is the total distance travelled by a particle in the rope in a time of 20s?

A 24m Par{icle. onlj Osci|la'k€f —L to  wawe's divekion of '('_Vauequ

B 48m

‘F=IO H= = ’Y\ ;LOs,
C 80m 20 xto= 200 fJl wove ¢jd(¢r OCcwy]
D 16 Fa.v-‘tu'af& o‘isflo\cc tnest
m
w 1 C‘jde_, far-h'dc trowels Y xHOcem
@ \L S Lime = O.lbm
F 48m \[/ T
‘v\ 2.00 cycier,
= Q\OO < O. ’6 A
= 32 m
=

. J
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A student places a measuring cylinder on a balance. She pours a volume V of water into the
measuring cylinder, and finds that the mass of the measuring cylinder and water together is
290g.
She then empties the measuring cylinder and dries it before putting it back on the balance.
She now pours the same volume V of olive oil into the measuring cylinder, and finds that the
mass of the measuring cylinder and olive oil together is 270 g.
What is the mass of the measuring cylinder?
(densities: olive oil = 0.90gcm™; water = 1.0gcm™)
A 18g Mass of waker wsed= p xVV = \/
B 209 Masg O-F o,( USCJ\ = Fo X\/ = qu

Lek m = mass o'[' MeaSUV‘“g CJ’Q’
D 180g

From ‘H'YWCaSUMchAtI m+\V = ;ZQO
E 200g

‘~ —
From 2‘“ Measuremenkt : ™ +0.8V = 270
= o0.\v =20

v = 200

M =2 90- 200
= CfO g

=

P M T PART B Physics )

© www.pmteducaton Q@@ C) PMTEducation



31

[—— |
@‘@
«resources-tuition-courses

A skydiver of weight 1000 N falls vertically.

The distance—time graph for the skydiver is shown below.

N

PART B Physics

Dx =430}

= 380 wm

£ 500
8 L]
[ | ] ~f
S \ ( | aliEa
73] \¥"4 . 'L IG o G L Nt &
5 |
400 ~
o [ — A J
|’n | | = ) \4
N N . 4 A P
[
\UJ
300
COonSt
e\oc
\\J
200
100 - i -
A [ [~ o ()
pd /N =L Tt
P
il =T os
1
0 +—=

10 M

The air resistance F (in N) acting on the skydiver travelling at velocity v (in ms™

equation
F = kv?
where & (in Nm™s?) is a constant.

What is the numerical value of k for the skydiver?

12
time/s

) is given by the

A 0.050 Ve 289 = 5O ms!
7.6
I e?m‘(;bn‘uw,
C 0.63 2
kv®= 1000
D 25
= k=10°° . py
E 20 Cor  —
- /
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A source generates water waves of fixed frequency that have a wavelength of 1.5cm.
As they cross a boundary into shallower water their frequency does not change, but their speed
is reduced by 18cms™.
The new wavelength is 1.2cm.
What is the speed of the waves in the shallower water?
tioll U, = 'F A
A 42cms™ Initi J/ ' :
B 50cms™ A‘F'[:u’ boc,u/\iavj, V. =-F)\J7_
C 54cms™ _ -
A,=15 , A.=12, vV, =y+ g
D 60cms™ E{a_a*l' V\g 'Fy'e,ctuu\u'ef,
A
) ?\J ' ?\,z l . 5 ' A
F 90cms |.Qu, +2t¢= |.Cv,
0.5V, = 2\.6
U, = 2; =72 ems™
/
A neutron is absorbed by a uranium-235 (%3U) nuclide. -
The resulting nuclide undergoes fission to produce a bromine-88 (52Br ) nuclide,
a lanthanum-145 nuclide and some neutrons.
The lanthanum-145 nuclide is radioactive and emits a beta (”) particle.
How many neutrons are emitted in the fission reaction and how many protons are there in the
nuclide formed by the decay of lanthanum-145?
235
neutrons protons
Q2
A 2 55 ’
v
B 2 56 236 U
C 2 o7 qz #o‘f newktvons = 26—€C - (45
FlSSi1oN \ =2
D 2 58 \ \Y
1
E 3 55 0¢ % n 145 L 4 2
s a_ =
35 £7
F 3 56 /,
G 3 57 4-35 =57, & DEcAY
# Pro‘th conserved in
" Fission U
H 3 58
qH P 145 e
)+ B
5¢ B
=
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34 The diagram shows a circuit containing a battery and three identical resistors X, Y and Z.

[ et cadn resistor ||_ |
¥

have resistance K
jesiﬁamcc o'f' Po.VaﬂJ section: X N I
| —L
-|.+_'_ = '.'%-‘ = K‘oal\ull
R R
Y Z
—{ -

The total power supplied by the battery is 18 W.

What is the power dissipated as heat in resistor X?

A Tov Total Tower ﬂisfiro*d =1fw

B 2.0W ‘ g

> e R

Ilﬂfm&u + Iﬁ& = 1€

D 45W
E 60W T + IR =\¢
2
F 80W
G 12W :>PF°'“M:P%= -2
—:;— o'F total powur s Jisifo*'i bj PNJM sechion

= LW
Since  each  brondh  of the Pwaikd section Nas the  Same
C ovvenk <—12—> ond.  vesis Tance K) , X and Y OL,'gg,~ra}(¢ the Sone Fow

=6 - 30W
2
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35 A filament lamp and a 0-10 Q variable resistor are connected in series with a power supply of
constant voltage.
The graph shows the voltage—current (V-I) characteristic of the filament lamp.
VIV 25 y
\ 20 a
/
/
a 15 }/
10 -
)// 1l
Sl
r// L
0 |_|—
0.0 1.0 20 3.0 40
I/A
When the resistance of the variable resistor is 4.0 (2, the current in the lamp is 2.0 A.
What is the power dissipated in the lamp when the resistance of the variable resistor is zero?
A 12w From the U-T chomctenstic,
B 14W Lhewn T = 20A , U= £.0V
CcC 16W \V/
- R _=Y=30n
D 28W P T
F 96W =\ =1 K’rowL
Power S“‘ﬂ"j
= 2.0 % (4 +3>
=4V
[Jhen. Vav. res. (s Stttched otT,
\/ - —_[_ 8m’pk indicakes 2.0 A 'ﬂows JLP\VOL?L lw’f
P -vyT = |4 x3 =42 (W
das-p _—
J

O OO PMTEducation
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36 Three detectors X, Y and Z are separated by large distances.

Each of the detectors records a seismic wave from the same earthquake whose epicentre
(source) is very close to the surface of the Earth.

The wave travels out from the epicentre at 4.0kms™.

Detectors X and Y start to detect the wave at the same time, but detector Z starts to detect it
one minute later.

Which of the following statements must be correct?

1 The epicentre is at the midpoint of the line XY.
2 Zis equidistant from X and Y.

3 Zis no more than 240 km away from X and from Y.

1) Fabse. Courter exanple:
=

B 1only .EP(CU\M&
C 2only
D 3only

. e Y

E 1and2only

F 1and 3 only > !:a&Se Tost becawse 22 is further

G 2and3only &waﬂ’ from e eP(cudwc thon X oud
H 1,2and3 ADCS r\Ot ‘Mf‘j ,-E 'S gzwohséan#
Y ond V. (ounter Exam (’(@
.Elo\'cuﬂbf& )
e A~ /2 1is ¢ loser
to Y
Xo o Y

2 i ast  b0sx GOkms" =240 km awey
>E—}‘l/Sg Z S ;(io“li(e. ?[t s Eic @ZW&LIS‘&M# -FOV‘ 'ehC

From eithe

Came reoSons oS s
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37  Which row in the following table gives the numbers of protons, neutrons and

electrons in 5qCu®"? A'EDN‘"‘- !\Jumb&f 25
J
number of protons | number of neutrons | number of electrons 21 F retons
A 27 33 27 =
B 27 35 29
JC | 29 35 2r 2 Q_+ Lon
D 29 35 29 \“/
E 31 33 29 Jost 2 e
: 31 3 29 29-2= 27 £
=

38 The following exothermic reaction reaches equilibrium at room temperature.
C,HsOH(l) + CH3COOH(I) = CH3COOC,Hs(I) + H,O(l)

Which of the following changes, when applied independently, will alter the position of the
equilibrium?

1 increasing the temperature by 25°C —

N

adding 20 cm?® of water to the equilibrium mixture

w

adding a catalyst

4 adding an extra 0.5mol of ethanol (C,HsOH)

A 1only DSIN"F‘&S equ- LEFT as reverse yeaction is endothermi
B 1and 3 only 2> Shifts equ. LEFT +to 3«* rid  of waker

3> p\a‘kc. o Fovward and Reverte resstions e?..algg, rous

D 2and4only = NO NET SHIFT
E 1,23ands &) Shifts equ. RGHT to ga‘t nd of etharel

© www.pmteducaton Q@@ C) PMTEducation ()OO



39

40 A mass spectrum of a sample of element X with atomic number 5 is shown.
k@ 5 electvons in otom
percentage 100
abundance c'oh‘fnguvaiubn.. 2,2
80 |
U4

60 Zover &7 = (nROOP 13

40

20 Arz |O %0.2. + 11x0§

= ’Og/
0 = . . T
10 11 Ovr , ':Sou Coe.JA Jusf ?lc':l]
mass
Charge 'HA( AV C‘oSc_r "O ” -thah ’O
Using the data, which row in the following table best describes the position of X in the
Periodic Table and the relative atomic mass of this sample of X?
Period Group relative atomic mass
A 1 15 10.2
B 1 15 10.8
C 2 13 10.2
<D 2 13 10.8 —

E 3 2 10.2
F 3 2 10.8

P M T PART C Chemistry

resources-tuition-courses
What is the overall process that takes place at the cathode (negative electrode) in the

electrolysis of dilute agueous sodium sulfate?

B 20> — O, + 4e” According to the Keadn wv Sevies, No. 14

C 40H — O, + 2H,0 + 4e MORE ™ reasive thas N

D Na* + e — Na = Noo woudd rofther vemaoun oan (on, H
Pre‘fwwh redmeed ok cakl«:ol’_

E SO — SO, + O, + 2e”

N

© www.pmteducaton Q@@ C) PMTEducation ()OO
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41 The gases nitrogen, oxygen and argon can be separated from liquefied air by fractional
distillation.

Given the data in the table, in which order would the gases be collected?

melting point / °C boiling point | °C
LowEST
nitrogen -210 196 &— OI:PJ
oxygen 218 183 & MIGHEST
argon -189 -186
[ er
nitrogen, oxygen, argon ()—IQSCI oNe coUed(eél n He ord

-[‘b\c:j borl O'H:
nitrogen, argon, oxygen

oxygen, nitrogen, argon AS tL\C 'te,v\/\[)eroibw‘e rl'SQS‘
¥ Netroger boils o (-1 ¢)

1 hen Avgon, ( | 8¢ C>

.AMUJ O"fjj"“ (_ ’g3 C>

D oxygen, argon, nitrogen
E argon, nitrogen, oxygen

F argon, oxygen, nitrogen

42 Concentrated aqueous sodium chloride was electrolysed. After a few minutes, the remaining
electrolyte solution was tested with a pH probe at 25°C.

The gases produced at the electrodes were collected and tested with a colourless aqueous
solution of sodium bromide.

Which row in the following table best describes the observations in these tests?

pH of the remaining test of gas from anode test of gas from cathode
solution (positive electrode) (negative electrode)
A 2 no observable change no observable change
B 2 no observable change orange solution forms
C 7 orange solution forms no observable change
D 7 orange solution forms orange solution forms
E 12 orange solution forms no observable change |
F 12 no observable change orange solution forms
At caXhede : 2 H+ + Le—>H 2 {AS Ne. is MORE yeadhive than H:a

At anede : 20 — > A, +2e

E lectreljte is Jeft ot NaOH (aq) ‘gmc}
CX-,_ de‘Placg.(‘ Br TN &Jaev qmﬁff&ﬁ:afion

www.pnit.ed catlon

A, pre'ferreo( over O,
becossse of redox. Fa‘te,to\'nalf
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43 The following equations show the main reactions that take place in a blast furnace during the
extraction of iron and the removal of the impurities:
C + 02 — COz
T co, +C — 2co
Fe,O; + 3CO — 2Fe + 3CO,
Sf, CaCO; — CaO + CO, } NoT AEDox
)
T ca0 + si0, — Casio, SEE TABLES RElow
Which row in the following table correctly identifies whether the underlined substance is
oxidised, or reduced, or neither? j in terms of owdahon rhe:
CO, CaCO; CaO C O. | o
C : +Y4 C: +2
A oxidised reduced neither
O —2x2 |0 -2
B oxidised neither neither .
. C O, vs vedumeed bu C
C oxidised reduced oxidised —
j]: in  oxddion No.s;:
D oxidised neither oxidised
(olO3 |CaD | CoOp
E reduced reduced neither Co: +2 [Cai42
_; . .
F reduced neither m C :t4 ¢4
—_— — O: -2x6|l0: -2 |O:-2§2
G reduced reduced oxidised
_m. in oxa'ola*'b" no.s:
H reduced neither oxidised
CaO | Silr|lal
Co. - +2 Co +2
SI. 44 g,':4‘-f
44 X, Y and Z have the same electron configuration. 0: -2 | ®:-1x2|0:-2x

Xis an atom, Y is a monatomic anion and Z is a monatomic cation.

Y had fewer electrons
when 1+ was an  akom

(g,w‘uu- atomic no. Hhon X>

Which of the following statements is always correct?

@Y has fewer protons t@

B Cation Z has more electrons than protons.

C X, Y and Z are in the same group of the Periodic Table.

Z had more electvons
wWhen ( wos an  akom

(Larg?* atomie ne. -Hm\X)

D X, Y and Z have consecutive atomic numbers.

E X,Y and Z have the same mass number.

y,

O @O PMTEducation @O0
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45 In the Contact process, sulfur dioxide reacts with oxygen to make sulfur trioxide in a reversible
reaction.

SOug) + %oxg) = S04(g)

When 5.00 mol of SO, and 11.0 mol of O, are allowed to reach equilibrium at 450 °C, 80.0% of
the SO, is converted to SO;.

What is the volume of the resulting mixture?

(Assume that temperature and pressure are constant, and that at this temperature the volume
of one mole of gas is 60.0dm?®.)

A 240dm®
B 336dm?®
C 600dm?®

D 720dm®

E 840dm’®

F 960dm?®

So, revwx'm';? = 20/ x S.00 mdl
= 1.00 mol

40 mol O'E Soz red'fie& = 2.0 ol o{'O)_ was  used
:‘> ”"12 qo yv.o( o{- Oz V‘@ma.«'m'y
= 9x60= ClUo dwm’ of0,

[‘{’O w\o( o‘\: 303 PI‘OJM&.&
= U x LO A
= 240 And of SO,

"Z'tai volume ot eclw'lf'brfum = 60 +SY0 + 94y
= 84‘0 dn’

© wwwpmteducaton Q@@ C) PMTEducation ()OO
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46 The non-metallic element phosphorus forms two stable chlorides: PCl; (boiling point 76 °C) and
PCls (boiling point 161 °C).

Which of the following statements explain(s) the difference in boiling points?
1 There are more covalent bonds in PCls so more energy is required to break them.
2 The forces between the molecules in liquid PCls are stronger.

3 The covalent bonds in PCl; are weaker so less energy is required to break them.

A none of them l> Fa‘ge, BoJm Fomt defehoqf on mtcvmo!ecu or

B 1only forces (’MF) not Covalent”  bonds

2> True ngy‘»cr {en crqicarer needed.
D 3only 1o overcome S"'Tovyw | MF
E 1and2only

F 1and3only 3> Falggz Same  yeason as :]-3

G 2and3only

H 1,2and3

47 A student calculated the mass of anhydrous copper(II) sulfate (CuSQO,) required to make
250 cm? of an aqueous solution of concentration 0.200 moldm™.

However, the student mistakenly made the solution using the same mass of hydrated
copper(Il) sulfate (CuSQO,4-5H,0) instead. M, (CuSQ,) - 'Slé

What is the concentration, in moldm™, of the solution made with the hydrated My ((u So, SH,o) =496

copper(Il) sulfate?
(Arvalues: Cu=64; S=32; 0O=16; H=1.0)
omount of CUSO‘, needed =0.2 x 0.2
B 0.160 moldm™ = 0.05 mol
c otgomoidm®  Mags of CUSO, needed = 0.05 x |5.f
D 0.200moldm™ = 7.9¢ 9
= esmeldm amount of CUSO, -SH,O used = 728 -0.03219,.
F 0.313moldm™ 2¢44.6
O.0%31...
tone. of Solution = = 0.
olubion =——" 0127¢8...

0128 mol doi’?
© www.pmteducaton Q@@ C) PMTEducation ()OO
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48 Bromine is an element in Group 17 of the Periodic Table.

Which of the following statements is/are correct about the element bromine?

1 Bromine will oxidise chloride ions in aqueous solution to form chlorine.
2 Bromine has a lower boiling point than chlorine.

3 Bromine reacts with calcium (Group 2) to form a compound containing 80% bromine
by mass.

(A values: Cl = 35.5; Ca =40; Br=80)

A none of them /]B Foise ICHOﬂ"\! s more reackive $han Bromine

B 1Tonly —_—-5 gt’z Cavmo'f‘ OL'SFIGQC CL”
C 2only

2> Folse: Bromne has a L\«'ghw boi’v'ng poin+- Br, has
more A&IXVOUIS '&L\au Ciq_l CU\J\ h&“(C— gfroy\gu
B tendzony interwole cvdow  forces

2) True
/By = {0 x2 = §07
gOx2+ 4o

CMe(cabr)

F 1and3only

G 2and3only

H 1,2and3

© wwwpmteducaton Q@@ C) PMTEducation ()OO
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49 Paper chromatography was used to separate three mixtures of amino acids. The mixtures were
labelled P, Q and R.
S R R R solvent front
i 7 7. =0.71
I Sy PPN A To
To ~ —pF--@----- ©------ ®---=
S TR L5 2 e
5 P S—
1o ° | :'““_'\ o~ 2.6 = 0.26
=0.30 | [2)
O+---1------ {------ i---4 startline
P Q R
Each mixture contains some of the five amino acids in the following table. The R; values were
measured for each amino acid with the solvent used to produce the chromatogram.
amino acid R; value
asparagine 0.50 P &
glutamic acid 0.30
glycine 0.26
leucine 0.71 @
valine 0.61 P Q
Which of the following statements is/are correct?
1 Mixture P contains valine and glycine. \/
2 Leucine is found in all three mixtures. X nd
2" (owest
3  Glutamic acid is the least mobile amino acid with this solvent. x Z-F
4 Mixtures P and Q both contain asparagine. \/
A 1and 2 only
B 1and4only
C 2and3only
D 3only
E 4only

© www.pmt.education
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50 Dilute hydrochloric acid and magnesium were mixed and the total volume of gas released was

measured over time. 2 Hci + Mg S Mgc-lz + Hz

A
volume 404

of gas

/cm?® 324 — /

24 1--

164
8 /'
0 :
0 1

\i\

3 4 5 6 7 8 9 10
time/s

N f===cccccccccsaaa==

What is the average rate of reaction, in gs™', with respect to the magnesium over the
first two seconds?

(A, value: Mg = 24. Assume that the volume of one mole of gas is 24 dm®.)

. 7 _ -
OVCVagc Vaie O'F H‘L Praalud'(on. = ?Lf__ ’2. CM?’S'

B 0.024gs” = 0.012.dm> s
C 0.048gs™ =0.0005 wol s

D 12gs™ eoda male o'(: H, ¢ Pr‘o&ucuﬂ '[TOM l ol of' Mg
E 24gs™ = we_ 0{1 reaa*"o'\ eort 'V\g =0.0068 mo( S.-f

F 48gs™
v 24
Y

= 0.012 gJ <
—

-l
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51 Copper can react with concentrated nitric acid to form the gas nitrogen monoxide.

3Cu + aHNO; — bCu(NO;), + cH,O + dNO

What is the value of @ when the equation is balanced?

&wtahcing Ca:b=3 1

A 6

B 7 &a}am'uder N & =2b +4 =d + 6 2
ealaﬂd"g 0 ._gazéb+c+A>93a=c+J~+l2 2
D 9

E 10 Baiaw'mgl’(i o=2c H

Fo11 From 2 @ 2¢ = &+ 6 _s 3c=12
G 12 From 2 ° Sc :OQ'*‘K} ¢ =4
g

)

A&

\

52 A small amount of a solid mixture, containing calcium carbonate and an inert substance, was
added to 50.00 cm® dilute hydrochloric acid of concentration 0.1000 moldm™.

CaCO; + 2HCl — CaCl, + CO, + HO

After all of the calcium carbonate had reacted, the solution was heated to drive off the carbon
dioxide. HCX @) as in &Excess

The resulting solution was neutralised by 12.50 cm?® of 0.1000 mol dm™ sodium hydroxide
solution.

What was the mass of calcium carbonate in the mixture added to the hydrochloric acid?

(M; value: CaCO3; =100.0)

A 0.06250¢g /’;taﬂ Smoudk of' acdd used = O.08 x .

B 0.1250g = 0.0065 ol
Ameount of acid neudyalized bj NaOH = 0.0126 xo0o.|

D 0.3750g = 0.06012S ol
E 062509 Amount of acd reacking eoith CalDy = 0.008 - 6. 001
F 0.75009 = 0.00637S ol

A mount of CeCO5 = —Z’X O.00372¢<

=0-001¢7S wel
Masc ot Caco, =100 x 0.00|1¢5¢

-—ﬂﬁ.-f-ﬁsg—)
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53  2.80g of lithium metal is placed in a closed system with 1.20 dm® of pure oxygen gas (volume
measured at room temperature and pressure).

If a complete reaction occurs between the lithium and the oxygen, what is the maximum mass
of lithium oxide that can be formed?

(A values: Li=7; O = 16. Assume that one mole of gas occupies 24.0dm?> at room temperature
and pressure.) %L LL 4 OZ _ 2 i—g\ O

A 1509 OJV\O!AV\‘(: O{- O,,_ = __'2°::° = 0.05 pol

e % L kit = oos 1
= 0.2 e

¢ 3909 = 0.2x7 = %

D 4.60g o - _

E 6.00g = L is in excess O, is the L’w\i{,fv;a veackant

F 1209 Max amount of Li0, = 0.0 x2 =o.1 mel

G 15.69 = o.p<2,<7+(g) = B.OOJ

=

54 The following reaction between nitrogen oxide and oxygen releases 116 kJ of energy as heat
for each mole of oxygen that reacts.

2NO(g) + O2(g) = 2NOx(g)

An excess of NO and y moles of oxygen are mixed in a sealed container. The reaction reaches
equilibrium in one hour.

At equilibrium, there are z moles of NO,.
Assume that the pressure is constant throughout the experiment.

How much heat will be released over this hour?

A Ok Z mel of NO, owe ProAuceoQ From
B 58ykJ 2 pol o 2
2
C 116ykJ
D 232ykJ ' mol ot Oq, PV”Q""“’ 6 kLT

Z_ ol ()'{: O ()raa(ucel 6 x 2

F 1162k 2 Z
G 2327k =5¢2 k3
—//——
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55 The graph shows how four variables change with the distance down a river, after a source of
pollution fIO\iv—ed in.

“"7’“ d‘ﬂ“‘ + w Algae
Low g™ e, (5 0n s Fik Lskad
1 2 %)

—  m— e— e—

algae
- bacteria

~

T

point at which

) istance downstream
Pouu"wd? stdmva&& et ‘ t

L\QV'L

pollution flowed
into the river

Which indicator species could be expected to be found in large numbers at 1, 2 and 3?

1 2 3
A bloodworm bloodworm bloodworm
B bloodworm bloodworm stonefly
C bloodworm stonefly bloodworm
D bloodworm stonefly stonefly
E stonefly bloodworm bloodworm
< stonefly bloodworm stonefly ‘>
G stonefly stonefly bloodworm
H stonefly stonefly stonefly

\V

Sﬁov\ef ’j

.

Pouuif% Lj SC—wG&ﬁ /'Fa{{({ Zer

Hooohdovwss‘ tndcatc ro".,,:kuﬁ. wete
indicakes

causes EUTKQ’ PHICAT row
Afgaﬂ HOOM P Ab‘(.{ of

PART D Biology )

bacicn'a-

[ow O, , No Fish
C‘eau uo*er
/
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Sickle cell anaemia is a recessive genetic condition that results in abnormally-shaped red blood
cells due to the production of a faulty type of haemoglobin. Children born with sickle cell
anaemia rarely live to adulthood without significant medical intervention. Carriers, who only
have one copy of the sickle cell allele, have greater resistance to the disease malaria than
people with two copies of the allele for normal functional haemoglobin.
Using this information, which of the following statements is/are correct?
1 People with sickle cell anaemia would have reduced anaerobic respiration in their
muscle cells.
2 In areas with malaria the percentage of people surviving with sickle cell anaemia
increases.
3 In parts of Africa where malaria is more common you would expect to find more
people with a sickle cell allele.
A none of them
] . 1 & meore
B 1onl iD Folse . An aerobic ref{’"’"d“l'\ comld be uged m
only - carrgn
Hew it the blood.  has d7
C 2only .
capaa{'j
. s the Sa
9_> Faﬁgg . TL\¢ rtsk D'E &JQV\J ‘)CIDM SC_A'S
E 1and2only )
: nakurJ S'ACC*""‘
F 1and3only 3> Twa ) H"c’n oo

-f-auouv!

oot

G 2and3only

H 1,2and3

" dividluat

with a Sickle et allele

000
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57 A student studied this photograph of part of an organ.

cellY

cell X

a layer of cells that protects the
cell layers found deeper in the

wall of the oesophagus .
PREgUS_animal

The student drew the following conclusions about the two cells labelled X and Y.
1 Both cells Xand Y are found in the same tissue.
2 Both cells Xand Y were produced by mitosis.

3 Both cells X and Y have a cell wall.

Which of these conclusions is/are correct?

A none of them T e. ’r”l owe IDO"ZK Pﬂwf‘. o'f' 'H‘\@- Same
:D |>Vr(:£¢d'i u:‘j)(a-‘./u o5 cdss

B 1only
C 2only 2> True. ’U\U are A;Floiok c s "FOtmeA L‘ZA
D 3only c M Aivision -For rbflao.'“g Loor - ok cdls

?>> Falee . Animal cdlc  do net howe o

F  1and 3 only c . wall
G 2and3only

H 1,2and3
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58 A student investigated the tadpole population in a large pond.

A net with a rectangular opening measuring 0.1m x 0.2m was swept through the water for a
fixed distance of 1 m. This was repeated 10 times.

All the sweeps were made at the edge of the pond as the student had no waders or boat.

The number of tadpoles in each sweep was recorded in the table.

N
(o]
(o]

sweep number 1 2 3 4 5 6 10
number of tadpoles | 20 | 12 | 32 | O 4 8 4 8 12 | 20

The student made the following statements.
1 Each sweep sampled 0.02m? of water.
2 The frequency of occurrence of the tadpoles was 90%.

3 An accurate estimate of the population size of tadpoles in the pond could be
calculated using this data if the total volume of water was known.

Which of the statements about the investigation is/are correct?

= 0O lm %0.dm X ’M
A none of them > . Va[u.me
—/L Trw! =0.02m
B 1only

C Z2only ?_> ’ﬁue_. ‘f out 0{: Hre ,O S‘wecff Cau;ll?(’
D 3only At (east 1 ‘ta&{)o]e-

5> FalSe : A“ Swec)of weve Mmade ok
F 1and3only the &&5(_ of He Fpn&. —rao(r;(e
G 2and3only DP«JGxiW\ aﬂem.y is }lkf& 1 -

H 1,2and3 &{Qm,* ok other vegionr O'E Yre ‘DOM
NOT  encagh iMormation 1o AL CURATALY
estimake

)
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59 A breeding experiment was carried out using rats.

A pair of rats has eight offspring per litter. The offspring breed freely amongst each other within
the same generation. Each female is only allowed to have one litter of eight.

The expected ratio of male to female offspring in this breeding population is the same in rats as
in humans, and is seen in every generation.

In the 4™ generation of offspring, how many individuals would be expected to have the

XY genotype?

) .
A 16 [,L gwe,ra*f'ow = 3 Uewds of Nitters
B 32

C 64 M“j
P) r g3= 512

D 128 /i

17 e b o S
e Litter Lite o wake (XV)
G 1024 l =%

[itbert! Littes Litter
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60 The diagram shows four steps in the process of human sperm production. For each step only
one complete division takes place.

o
early spermatogonium j_ = 2
\L mitosis
t
intermediate spermatogonium l (: 2 >
J/ mitosis
2
late spermatogonium Lﬁ = 72
\L mitosis
. 3
primary spermatocytes g =
\L meiosis

sperm fé,l <: 2'.5

Assuming no mutations and that all of the cells survive, what will be the maximum number of
haploid cells originating from a single early spermatogonium?

A 1
B 2
c 8
D 16
F 64
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Which of the following conditions is/are required by the cells near the tip of a plant shoot in
order for the tip to grow towards light from one direction?

1 sufficient glucose

2 uneven distribution of plant hormone T;ULCS VU('UL.IVCJQ {or aCTObl"'

resfiraifom to relese

ghe,ygj for cell  division

3 sufficient oxygen

A none of them

B 1only Q . True, thi allows Fhe chmﬁ fo C/!'\aqu
C 2only cts  durection o‘f g’row‘h fowards the Sun
D 3only

E 1and2only

F 1and3only

G 2and3only

A cell from the epithelium of an animal was removed. The cytoplasm of this cell can be
considered as a 2% sugar solution. The living cell was placed in a 4% sugar solution.
Which of the following statements is/are correct?

1 At equilibrium, the sugar concentration in the cell was 6%.

2 Water continued to move across the cell membrane after equilibrium was reached.

3 Osmosis was most rapid when the cell was first placed in the solution.
A none of them :

D) Fadse, 2% 2 Final sugar o Uy
B 1only Conl.
C 2onl . .
y l} ";de , OSmosis c,ut“ ocewr  uelil theve s

D 3only O woaler Po'f_u\ﬁoi 8(&0“6@

m

1and 2 only 5>Tme, Rate of OSMois 1% icwaesf when.
F 1and3only coater Pota\il'ak 3(&&4’0\* 1S S{eepes‘t.

H 1,2and3
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= Co-

A piece of DNA is made up of two complementary strands, each 25 bases long.

14% of the bases are adenine. E@ Totad = 25 x2 = 5o

1

2

3

4

B 1and3only #( =7‘#O1=_3_é_= € = 36
2
¢ o 4only HALC = 7+ 18 = 2S
=

D 2and3only
E 2and4only

F 3 and4only

2>#A&67=#A&< = 25 = S~/ & Co

3) HT =H#A =7 - Fase
W # = 1% . FALSE

P M T PART D Biology )
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™S |4/x S637 are odenne bases

Adenine and cytosine together make up 25 bases. .
odenine

Which two statements are correct? .
= 7 must be ‘tl\dmme [Complehw*qrj 4:;]

Adenine and guanine together make up 50% of the bases.
There are 14 thymine bases present.

36 of the bases are guanine.

.. TRULE
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64 In alaboratory, the activity of two lipase enzymes on the same type of lipid was studied. One
lipase enzyme was produced from a mutation in the gene that coded for the original enzyme.
The mutation occurred in the sequence for three adjacent amino acids called serine, aspartic
acid and histidine. The graph shows the results of this study.

P M T PART D Biology )
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Key

— lipase

- — - mutated lipase

total mass of product Q

/ arbitrary units

Which of the following statements is/are correct?

1 The serine, aspartic acid and histidine amino acids could be in the active site of the

enzyme.

2 All mutations affecting the region coding for serine, aspartic acid and histidine amino
acids will be expected to have the same effect.

3 At point Q on the graph, the pH of the reaction mixture will be higher than at P.

A none of them
C 2only

D 3only

E 1and2only

F 1and3only

G 2and3only

H 1,2and3

time of reaction / min

A

1) TRUE, as the shope of the active sit

o(e)tevmmer wlneiher or not ‘Hna en zZzyme
con bind with the SUJberaie and (a)faldfe

the veo.ction

:D FALSE, it dlefenoq.r on what the
rY’uiaiioh d/\anger ond  the Sequence / ordey

O'E AWMy ne acids.

3) Lip’o\s L N Mf -+ G?’jczvo!
Ao werr fH ot Q

Foirse

© www.pmteducaton Q@@ C) PMTEducation ()OO



P M T PART D Biology )

resources-tuition-courses
65 The family tree shows a family affected by a dominant genetic condition. All people who carry
the mutation show symptoms of the condition.

Key
[ ] male without condition

Q [ male with condition

O female without condition

. female with condition

Oamk

Which of the following statements could explain the presence of the dominant condition in
female R?

1 The mutation occurs in P.
2 The mutation occurs in Q’s father.

3 The mutation occurs in R.

A none of them -/L> TRUE A MMI'OV\ Occuv;ng n ?
o 2ony il e anse& to hey of'fs,ovihg
D 3only ;l> FALSE . @ ()JOLJCQ [’\O.Ue_ S'L)owr\
E 1and2only SJW\FJCOMS O-f Uk Conoqx'{ior\ in

‘H'\I'S‘ CaSe

G 2and3only

H 1,2and3 3>T\QUE . Q mﬂﬁ aa-(w're Hhe
Condition ‘H/\Y‘OUgJ/\ Mutetion
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66 Dolly the sheep was born in 1996. She was unusual because she had no biological father.

The diagram shows how she was produced.

mammary gland (udder)
cell donor egg cell donor

i \I/ nucleus removed
cultured 4
mammary gland t

cells —~ N / egg cell (gamete)
nucleus from ovary
nucleus
removed

nucleus fuses with the egg cell
using an electric shock

grown in culture @ early embryo

implanted
in uterus surrogate mother
of a third ?

sheep

<
development gj lamb (‘Dolly’)

Which of the following processes had to occur to produce Dolly?
1 genetic engineering
2  mitosis
3  meiosis

4 differentiation

1 and 2 only —7—> FGJS‘Q- No gem: Were mOJU‘f(eJ or

A

B 2and 3 only ma"“‘F“'L"i"* bj humans.

C 1,2and4 only 2) TKUE . For 8v‘owﬂs {rol\n cvnbrjo
D 1,3and4only

oS

3> TRUE . For formation of 39 cell in  Conor
E 2,3 and4only
LD TKUE- EV S‘Pcc{aﬂ isation of cellr
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A student investigated the rate of oxygen bubble release from a pondweed plant at different
temperatures. The rates are shown below, with two sections of the graph marked X and Y.
In each investigation all other factors were kept constant.

rate of oxygen bubble release

in pondweed / bubbles per minute

temperature / °C

Which of the following statements about sections X and Y is/are correct?

1 Insection X, the kinetic energy of the reaction molecules is increasing with
increasing temperature.

2 Insection Y, temperature is the factor which limits that rate of oxygen production.
3 Insection Y, the plant's enzymes may have denatured.

4 Section Y represents the plant’s maximum possible rate of oxygen production under
any conditions.

1> T&UE : RiSing Tempar wwe IncreosSel

B 2only Kinckic E nergy ~f  reactont Molecoles.
C 3only This fncreases  The Aeke of reaction
S l} FALSE : ’EMPGJ wre s kil oMowed
E 1and2only '6'0 (ise oS o VOV alo'g Se.dt\or\ \(

F 1and4only ¢ s NOT & 'M;{-_iv\g 'Fac}['or n 'HMS case
G 2and3only

H 3and4only

QFALSE‘- |§ P\av\t evxzjmes denakuyed
rake f reackion woudd have Aecreased.

>FAL SE - Terv\f)a ave 15 NOT the oy\lj -\Zacho,, influencin

1O E.DH’ Ccc. ete. also |o\e7 o Vo(g]
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68 The diagram below shows a circular piece of bacterial DNA called a plasmid that has been
made recombinant by the insertion of a plant gene for herbicide resistance.

first part of gene coding for resistance to
the antibiotic tetracycline

gene for herbicide resistance

gene coding for resistance to
the antibiotic penicillin second part of gene coding for resistance

to the antibiotic tetracycline

Bacteria containing only the recombinant plasmid had to be identified from bacteria that
contained only the original plasmid. The original plasmid contained a gene coding for
resistance to the antibiotic penicillin and a gene coding for resistance to the antibiotic
tetracycline.

These bacteria were grown on two sets of agar plates. One set used agar that contained the
antibiotic penicillin and the other set used agar that contained the antibiotic tetracycline.

Which row in the table correctly shows the growth of these bacteria on the two sets of agar?

, .. growth on agar growth on agar
bacteria containing only L N L .
containing penicillin containing tetracycline

recombinant plasmid yes yes

A
original plasmid no no
recombinant plasmid yes yes

B
original plasmid yes no

i — —_——
<— recombinant plasmid yes no B

C
original plasmid yes yes
e — ————
recombinant plasmid no no

D
original plasmid yes yes
recombinant plasmid yes yes

E
original plasmid no yes
recombinant plasmid no no

F
original plasmid no no
recombinant plasmid yes no

G
original plasmid no yes

Originak cwould  be resistant b BoTH  anti biotics

Rewowbivant coedd NOT b&'esisfanl' To tetrx Ceyline o
its vesSistamce 80ww.pmmmﬁtion brid@OCammdd  herbiede  vesigoeg
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A student analysed a gene sequence that had been identified in four different types of
organism. The gene codes for a functional protein. A section of the gene’s DNA is shown
below. The rest of the DNA from this gene (not shown) is identical in all four different types of
organism.

organism DNA sequence
human ACG | CCT | CGT | CAC | GCT | AAA
oak tree ACG | GAA | TAT | GTA | GCT | AAA

mushroom ACG GAA | CTC | TTA | GCT | AAA
E.coli bacterium | ACG TAC | GAT | GGG | GCT | AAA

The student then made the following conclusions:
1 This gene does not code for chlorophyll.
2 This gene may be found in the nucleus or cytoplasm.

3 The protein that this gene codes for is likely to be more similar in plants and fungi
than in the other organisms.

Which of these conclusions is/are correct?

A none of them ‘> TKUE ’W\e OMO#OFL?([ 8)@1\& (,oc)ulo(
B Tonly have on‘j been preset (N the oak tré
C 2only

D 3only 2—> Tﬂle/ oS 'UnOSe_ owe 'H)Q OY‘Aj

E 1and2only Componen*f o'[' 23 Funéour Cw’n(o& oo

F 1and3only

Haffew b be ‘orefmfr in ok the othes

G 2and3only OV%QV\IS‘MS‘]

QTRUE : Lk o'[: 'H/\a £ ﬁrilo‘ei'r abole

oltur (o‘enkvralfj for the ‘fun aus and
ook tree. I+ s b/é ‘&V 0.27 other ]

orgam’sm S

.
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70 The graphs represent the changes in the mass of a healthy human body cell and in the mass of

the DNA of that cell over time.

Key

—— mass of cell

————— mass of DNA

8_
-5
7_
6 - -4
mass of a cell body
/ arbitrary units ] |3
4
3- e -2
5] ! i mass of DNA in a cell
————————— ’ O e o / arbitrary units
1_
0 T T T T T T T T T T T T 1 0
0 4 8 12162024 2832 36 40 44 48 52 56 60
time / hours

Using the graph, which of the following statements is/are correct?
1 Mitosis takes place at 12 and 36 hours.
2 The graph shows two cell divisions.

3 The next cell division should take place at 72 hours.

A none of them i FAL SE : DNA stark .60 double u{)
B Tony ot 1L aed 26 W,

¢ e . . . n

D 3only Z> TRUE = 2L b\g &\or i rvas

E

1and 2 only Z> TJZUE : B,g JLF oceurs e\/&y 241

F 1and3only

H 1,2and3
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71 Bt pesticide is used by farmers to kill insect pests. However, widespread use has resulted in
the evolution of resistance to this pesticide. A recessive allele causes resistance.

Scientists have suggested that in areas where the Bt pesticide is used, a small number of fields
are left untreated. These untreated fields are known as refugia. This method has been shown
to slow down evolution of resistance to the pesticide.

Which of the following statements explain why refugia could slow down the evolution of
resistance to Bt pesticide?

1 When resistant insects breed with pesticide-sensitive insects that do not have the
allele for resistance, the offspring produced will be sensitive to the pesticide.

2 When fewer insects are exposed to pesticide, fewer mutations occur that produce
alleles for resistance.

3 The refugia help to maintain genetic variation in the population of insect pests.

A none of them
B 1only
C 2only
D 3only

E 1and2only

G 2and3only

H 1,2and3

1} TRUE gih6¢ TGS‘l's‘taY\Ce_ 1S recessive,

The oHsting ol be Peg‘cfdélg Sensifive

2D FALSE The rate at  which
inGeects mukafe does not A&(&n& oh
Whether o not  whether or not pcsffcraer

wove USed

3> TKUE-' H proufcﬂer o vfegion where

PQS'E(C(AQ — Senc/tive  ingecks  can odill  Aive. Y
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72 Adiploid plant cell divides by mitosis.
After mitosis of this cell, a mutation occurs that changes the genotype of one of the daughter
cells. This mutant daughter cell produces a non-functional enzyme instead of the functional
enzyme produced by the other daughter cell. This mutation has no effect on the phenotype of
the plant or the number or length of chromosomes in the plant cell.

Which of the following statements describe the daughter cells after the mutation has occurred?

1 The chromosomes in the nucleus of each daughter cell will contain the same genes.
2 Both daughter cells will contain the same alleles for every gene.

3 The sequence of bases along each allele will be the same in each daughter cell.
' ‘ll.L\c.
A none of them /‘/>TKUE YQY, oS Hre muf(au\* S{r” has \.
e énZyme bet non-
gML ’EO FIO&DCC— H ‘j (al -Fumrkl'onai/
C 2only

D 3only

@ FALSE: There  will be  changes to the

aﬂ&Qef ot the ene comgpwun o
Protet'V‘S of the jzjma in He Vgukan*

E 1and2only
F 1and3only
G 2and3only

H 1,2and3

@FALSE The pnukekion clf\omge; tHhe
Seit&wcc O'P bOSeS ‘er Hae ek ant
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73 Curve C has equation y=9 —x2

Line L has equation y=5 L /\
What is the area enclosed between C and L? / \

N
At interseckion ‘Domﬂ x
C=q-x' = s FL
g 62
3
¢ 2 | C
3 ”F Loe S“r\(‘{'f C down S units, L y= Y _xt
122 “
D 2<% - -t Ax
3 Preo. we're )\obkl'\g for = f 't
152 2
E — 3
3 - 2 S q__“-ob( =9\[L(x-9¢/§o =2 [X—g/g
© = 32
3/
74 An aircraft moves from rest with uniform acceleration along a horizontal runway. After travelling
1600 m it reaches a speed of 80ms™.
What is the acceleration of the aircraft?
A 0.025ms™ = |00 a
= W +2as
B 0.050ms> w= O
— (A
C 0.10ms™ v = %o 0 = OF 4+ 9% [boo x e
= ’7
D 0.50ms™ & ' )
o= 6402 _ Qom ¢
2200
F 40ms™
G 10ms™
H 20ms™
J
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75 How many solutions of the equation 2sin®6=siné lie in the interval —g <f<m?

= sin@(2sin* - =0

A 2
B 3 Simd =0 2ern?0 - [ =0
' = ‘i‘ - Xz
C 4 = 0=0, b = + S = =
Sm@:__\fz_ cing = -1z
E 6 —
b
F 7

76  The diagram represents a mass that is moving in a straight line at constant speed up a slope of
constant gradient.

constanW

Which statement about the forces acting on the mass must be correct?
Ueetors coudd  be  olitterent mog.

A Al the forces acting on the mass are equal in magnitude! et still concel eackother ook
B Only three forces act on the mass.”® 5: bdu'g,“(, Reaction, Driw'ng , Frickion, Air Resistonce

icti i Vi X Driving Fovce = Resistonee + Air res
C The force of friction on the mass is equal to the driving force. pi + Componen of ot

a_d-"\g down Hae S"orﬂ
D The weight of the mass acts in the opposite direction to the contact force.y¢ divechon (‘5>
ame ¢

E There is no air resistance acting on the mass. ¥ Nt a\m;#-\ irfo. 40 weke Hus asrwr'fiov\

@ There is no resultant force acting on the mass. \ C onctant g
deej <——> In etw(nbl"lu"ﬂ

=
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77 Theline y=x+k, where k is a constant, is a tangent to the curve y = 3% - 2x+1

What is the value of k?

A -2 = Onlj one solution o :
B -1 gxz—ZX_'Pl = >x <+ ‘<

23t - 3x + -k =0

D x= 3 Jq-1201-k)

> ‘ A

1
E 2 On& So‘uf!bb\ = 'Pa/t wndes S?uan rosf = O
F % q-12(1-Ky =0

-t =
k =

@

\cl- £lw

78 The diagram shows four objects W, X, Y and Z, of masses 3.0kg, 4.0kg, 6.0kg and 2.0kg
respectively, connected by light, inextensible rods.

The objects are pulled along a smooth, horizontal surface by a constant force of 30N in the
direction indicated.

=
-
FIARTMnIed Mathematics and Advanced Physics N

Tl ’
3.0kg| 7 = |4.0kg| 7 = |6.0kg| “ > |2.0kg
What is the tension in the rod connecting X and Y?
A 8ON C.OV\QI.O\Wi."y Z,
B 10N Ex =ma = 30-T, = 20a
T = 20 ~2a
C 12N o
COVSIAC(H\J Y,
E 16N Ti-Ta = bo
Ta= T -6a=30-% In exkensible rods
Oy = &j =&, = = %0 = 2.0 W‘{lé acedanton =0Cf~ﬂ
23+ Y + 642 of eock magy Uk boly
= = O - ¥ Z = ’LiL ’\.}
> To=30-6x2= 14 N
/
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79 In a particular arithmetic progression:

e the 13" term is six times the 1% term U 3 = 6&,
e the 11" termis 1 less than twice the 5" term (L, = 2ug - |

What is the 3" term of the progression?

Ih an  arithmetie Pr‘ogrefSIou ako arithmekic S‘ureg‘)

A -145
= U+ (nt d

B -11 u ( ) L A= common Jitleremce bd‘ween Conseadiive.

2 = d = ba terons
ST Uy = & + = ( "
D 35 = W= =d Uy = e+ 24

. U = u| +|O& =2us_' " ; g

@-’—'9 -g'o(-PIO& = 2u,+048 -1 - —S—XE 4-2)(?-_
F 145 _
62 4= ar98-| > d=5, 645 =1
S S S

80 An object of mass 40kg is placed on a uniform, horizontal plank of mass 10 kg between two
supports X and Y as shown in the diagram.

object
o] centre of plank
FL 'P /N F’J
L | L |
A broow
|
X A4 : Y
400 N |
| |
1.0m 1.0m 20m

What is the contact force at X?

(gravitational field strength = 10Nkg™)

’raking NOMU\*S abou* Y.\

A 15N
B 35N Z C momenks = Z ) momenks
C 150N
D 250N LH:;_ = 400x2 + loox
E 300N
G 375N

y,
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logz[ij +log2(gj +log2(7j . A (64]
:;2 = ~log, (4) + JogT = Joa (5
%5 —%j + logz@"@
: igz(w = Jag, (6 - Jog (3 =g (51
F log60 =Jo8z(‘6>

= Jogz (2‘*)

An object X of mass 2.0kg is initially moving at a speed of 4.5ms™" on a smooth, horizontal

surface.

A 5.0N force is applied to X in the direction of its motion for 3.0 seconds.

A short time later it collides head on with, and sticks to, a stationary object Y of mass 3.0 kg.

What is the speed of X and Y as they move off together after the collision?

Advanced Physics N

A 18ms lnitish momentum of X = 2 x45 =9.0 kg mf
B 3.0ms™ M omentum Jqu before _ lnetial \MPuMe_
C 36ms” collision Mo mentum E)L,?aie_hcaQ
= 2 4+ 6x3 =24 kam
E 54ms™ Soeed of Momertum of
XF-IV X+Y - ——'56 = L{ g Mf-'
J
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83 Circle C has equation (x + 3)* + (y — 2) 2 =5

The length of the tangent from the circle C to the point P is 543

What is the shortest distance from Pto C?
A 53
B 5J3+/5

C 2D

P
D 5

N
Id
< C

E 10

533

NG
Il

TG 5 - 15 | Attenotiaty

(We know 7 must
'J;S’-I——Q -is be smaller Hhon 28
1]'6*5 -

I

1

= yJo -§s OP'E(or\ C s the Gh‘j
= 315 ore & 35
=

J
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84 Two solid spheres X and Y have masses m and 2m respectively. They travel in opposite

directions towards each other along the same line with speeds v and 2v respectively and
collide head on. ’Y\iﬁol Mo entum o‘F S:fﬁ:ew= MU —Umu = =3my

The graph shows the variation of velocity with time for sphere X before, during, and after the
collision.

Pli = My velocity Px- = MV

(3

Py = = i \
. N \— time

Se NO o'oﬁ'ob!
A, C or E Pe,=-mv = R,= —2mv
Which sketch shows the variation of velocity with time for sphere Y?
A B
velocity velocity

2V ‘—\ 2V 1T T === 77
0 0
\ time / time
—2V == -2V

velocity velocity

2v+
\ VA= ﬁ
0 0
e time / time
—2p

velocity velocity
2v 1
v

0
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85 What is the coefficient of x° in the expansion of (1 — 2x)°(1 + 2x)°
(o.-b)(oth) = a°- b
A -6400 e c
B 640 ("2X> (H‘Zﬂé = (!—2:13(]-&2&):

Q—‘Fx‘)s
J
- E;-Fah&l\ga 'Hus- or\}y 8w¢r even Fowur of x-
(4::") (‘(x") )@x , .- (‘-fx)s

F 800

G 960

86 A metal ball suspended from a steel cable is held at rest by a horizontal force P. The cable
makes an angle of 30° to the vertical as shown in the diagram. The cable exerts a force T on

the ball.
. In eqw’l(kmhh
230° - = P-= L
< )—r
_rSiV\Bd
What is the magnitude of P? = T/Z
-
B T
C 2T
7
D P
V2
e L
J3
.o
V3
¢ V3T
2
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Given that

and

A

B .

m4! m+
7 | o m+ |
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88 A pendulum bob of mass 10g is suspended by a light, inextensible string of length 50 cm.

The bob is released from rest at position X.

$ AN
O \
Go' -0
\
\
=40 cw \
\\\
\\
Toemn \
X
P ! I = Sg -Uo /b
h \\g\ 1 = G"\"’ -
! S ¢ _______ <7
: 1Y |,\= O (
: 1 A v
}

What is the speed of the bob as it passes through position Y?

(gravitational field strength g = 10N kg™"; assume that resistive forces are negligible)

8()3 AOS'& = ka gﬂ*"\&(

B JV4ms™ W\g)‘l\ = -_;'_mu
C Jéms™ U e \YZ—F}I‘
D J8ms™

=\Zxlexo |

02 s

//”/

E J1i0ms™
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89 The dimensions of a solid cuboid, incm, are x, 2x and y

P
The volume of the cuboid is 576 cm®. A

At this volume, the surface area of the cuboid has its maximum value.

What is the area, in cm?, of the face that has the largest area? b /7
N
B

2

2 e = Dy = 5762 37

- &

B 72 Totok Su.(‘)(uce Area:S: 2_(2;(,:99 + ZCDLXJ>+2(Z1”$

_ 2 — z 728
= Yo +bxy = U~ +\_x/—

" Biagett side
D 432 QLS. = 9 - ‘7_321&;0 %(oﬁ
= L X

RUSE = 1728 -216 .—_—> ,.—.26“ =q =2xbnd
8 J = = 96
=

90 An object is thrown vertically upwards from ground level with an initial velocity of 40ms™".

2.0 seconds later another object is released from a height above the ground and falls vertically
from rest.

Both of the objects hit the ground at the same time.
From what height above the ground was the second object released?

(gravitational field strength g = 10Nkg™"; air resistance can be ignored)

A 80m Op

E 0 :

] s

C 320m ""

D 500m 40".'/[\
E 900m o Vo e O

T Laken for [T objek _ DV o ool | gp
4o ht gqou’\& 'HOM P o O
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