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Evaluate
W7 +3)" - (V7 -+3)’
A O Since a*—p' = (0-+V)(o.- b)
B 2://_1 (ﬁ +r§)2—(ﬁ-ﬁ)z=(ﬁ+(§ 37 - I3) «
E ;; (7 +33 -7 +®
E 10 = 217 x2.43

G

ogPMI

resourcestuition-courses

= 4z
_%,—,_

20

Find the complete set of values of x which satisfy the inequality

o o W >»

m

%(3x—2)—§(x—4)<x

x <22 —f—x—l -Zx+ 8 L, x
x>-22 5 >

x<-25 5. +5 ~
x>-25 S 3

x<12 ﬁé‘— > _:55_
X512 o o
x<10 i
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3 The equation gives y in terms of x:
X 2
=3-4|1-—
Y ( 2)
Which one of the following is a rearrangement for x in terms of y ?
A x=—2+2 |37V 4 x
- 4 ' = j
B x=—2+2[%Y
3 <1 - £> _ 3-9
C xo1+ |27V LlL
4
- | - =
D x=1+2 % 2 L{-
x = 3- ':5
2
F ox=2:2 /422 +
- 3 X = 2 2
G x=2+2 3%V
4
4 The resistance to the motion of a car is directly proportional to the square of the speed of the
The car increases its speed by 20%.
What is the percentage increase in the resistance to the motion of the car?
A 20% Whea v —  |.2v
B 24% 2
—> (.2vy
C 44% K k ( )
(B
E 224% - ’iﬁf/
F 240% . .
° YY /' increase
G 400% in R
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The equation of a curve is y = px® + gx where p and ¢ are constants.

The curve passes through the points (2,6) and (4,-4).

What is the value of g —p?

A 1 At Cll 6> - At (%"LB'-

B 2 £= L['P +2¢q -4 = ,6’) +L,'ct

cC 5

D 6 =72,>+c(=3 ‘_@ ':'>qF+CL‘='f — @

7+

= p=-2L, 9=3-2p q
F =3-2(-2)=7 -

Which of the following is a simplification of

4_ x(3x+1)
x*(3x% —2x-1)
12x* ~8x% ~7x -1 In  the denomimdtor,
@) st 9, L) = (3x +,>< ¢ — 1)
4x% +4x-1 :
B x(x+1) Cons:‘&uing Hm who(e ex'orcsg‘(oh:
c 4x% +4x+1
x(x+1) T (3 1)
D M x? (31+’>(X—D
x(x-1)
e A7 —dx+d = 4 _ l
x(x-1) x(x—\)
12x° —8x° —x+1 —
x(3x—1)(x-1) B q'x (X—’B —‘
> (% -1)
= Yt Yx —|
x (= -1

—
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7 The ball for a garden game is a solid sphere of volume 192 cm”.

For the children’s version of the game the ball is a solid sphere made of the same material, but
the radius is reduced by 25%.

What is the volume, in cm?®, of the children’s ball?

3

A 48 —
;
B 81 3
\/cw\&= i"( hkﬂal
C 9 3 2 2
- 3 _ /3
D 108 --%7((2(0-(?)\/
E 144
= 27 122 - 27x3 = El 0 cp

4 _——

8 The diagram shows a right-angled triangle, with sides of length x + 4, 2x + 2 and 3x, all in cm.

Using ’ij‘t\r\ag’omy Thmvcw\,
(3 = (x4 +@x+D)

x+4 3% qu? = x* +8x 416 + Yxt
+ 8+ ¢
L/Lxl—!éx - 20 =0
2x+2 ?' -4 - § =0
[diagram not to scale] (i _ 5> (x +l> O
What is the area, in cm?, of the triangle? > = -1,
A 10 Ly x50 = x=5
8 12 Area = —.')'\ (x +®) CZ)L"":D
c 28 _
D 36 -2 (&D < 12
E 40 = %6 -
G 70
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9 Given that
021 5 1 _ gy
27*
what is the value of x ? Convert aM baSeS t° >
2x -1 ] -8
T — Y
(D" x s = (39
2 (37
B -3 Gx-2 -3 o
1 3 x 3 =
¢ 3 X -2 Gax
1 3 =3
D ~2 .
Ectuaimg CXFGY\CV\*S : X -2 =Yy
1
E 5 3Ix =—2
xA = - 2_
e
10 PR and QS are the diagonals of a rhombus PQRS.
PR = (3x +2)cm
QS =(8-2x)cm
The area of PQRS is 11cm?.
What is the difference, in cm, between the two possible lengths of PR?
2
A 25
B 4l
2
1
C 5§
E 14
Prodset ot diogomdr
Area o'F ’P\\'\om bus = 0 6
(3x+D(§-2%) - |l /SCZ?Q - ')CX ’3)': O x="Y33
, i e | Pesie PR3O
2x - +§{ —2x = :
;1 0x 43 = O Joght 32 =
X -0 +3 = —
~— [1-3 = Qem difference
— J
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11 S
3cm E
90-6
P&— —> R & —>T
=3"+4T =5 =J3'+4¥ = 5
[diagram not to scale]
The diagram shows two congruent right-angled triangles PQR and TSR with right angles at Q
and S, respectively.
PQ=TS=3cm
QR=SR=4cm
PRT is a straight line.
What is the length, in cm, of QS?
A 4 / QRS = 180 - (a0-6) - (a0-6)
B 3v2 = 20
C 52
F—TOM @ PQ K )
D 442 ,
Sn @ = i
5
F 82 Let X e £he miél'oomt o (IS
10 .
¢ QAX = QRsin@
= 4 x Y
S
= ( 6 = 22 — 3 . 1
!
RS = 2 Q
= 64
/
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The total of three numbers p, qandrls 375 - ct +r = 375
Theratiop:qgis5:7 = GCx :7x4= 20023
Theratiog:ris4:11 = Yx 7 11x7 =2¢:77

What is the value of p +r? ", P:tt'-}" = 20:2:77

AT Se it = is seme number,
5 % p+qev= 20x+ Lex +77x =378

k v ) . .
© o Since the rakios telkUs P,i and v il aluhjr be r\aulirlcr ot s rakio.
0 = [|2C x =37C
E 144 - = 3
F 231 f).—. 20 x3 = 60 y

+r = 60 +23)
= ==z =t P ~ o

H 315 = 77x3 = 23| -

The straight line P has equation 3y — 2x = 12 and intercepts the y-axis at the point (0, p).

The straight line Q is parallel to P, passes through the point (6, —1) and intercepts the y-axis
at the point (0, g ).

What is the value of p — ¢ ?
A -9
P: c.j = Zx+Y4

B 7 5 -[-) S—thekCQrt = P= q’

c 1

E 14 Q 3= %—1 1
F 17 Sudo in (6,-'>

- = = ="5
‘ —é—xé ‘*‘( D i

F—i= 4 +S =}
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The vertices of a rectangle have coordinates:
P(4,5) Q(4,8) R(10,8) S(10,5)
PQRS is transformed by a clockwise rotation of 90° about P followed by a reflection in the
X-axis.
What are the coordinates of the final position of R?
. (o
A (-8-10) Mm}e the V(gt'amfic so P is on the or gin
B (-7,-1)
P = (O, 0)
Cc (-4,1) new u
; (
D (-1,11) R...z C&>—<5S: 6, 3)
E (1,-11)
F 4,-1) e
Rotate Rpew FO° ¢
I
H (8,10)
? Rncva / >
1+ 2 : - (3 -
Po) - = >x o Kl\e».n - ’ 6
-6
[
|,+..3-o !
new

(D -

~
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ALTERNATIVE METHOD if Yo Qe fomiliar otk Lineor Transforms

chfnak -

Move Rect. Rotate

s Pis or«'gc’h

THEN

(5N

Mwa_ Rcﬁf So tf lovks
Reek THEN Mke P woos never ot Ori%n'vx

5

!

I\

|

000
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15 Box A contains exactly 10 balls, of which 6 are red and 4 are blue.

Box B contains exactly 15 balls, of which 3 are red and 12 are blue.
All the balls are identical in every respect, apart from colour.

One of the two boxes is chosen at random by tossing two fair coins, as follows: H

—
@@ PART A Mathematics

~

“If both coins show heads, box A is selected. Otherwise box B is selected.” e

One ball is then randomly taken from the selected box.

What is the probability that a red ball is taken?

A 2 P(v‘e&> = P(reo\‘A O re&\ B>
B % = P(&&\A} + P(reoQ \\@

= Plred. AN R + P(red AND >

i = P(R) %P feedfrom A + P(B) xPlred from B
E % = P(HHB XP&eoL'FTom AB +F(3k:> XP(TC& ‘FVOM ﬁ>
- 6 2.2
F % SR TS M T T

G ﬁ = _é -+ _q_
400 L"O 60
= 9 +4 19
Lo
_ 12 .3
&o lo/
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16  Three towns Ryeton, Tonbridge and Uphampton are represented on the diagram by the points

labelled R, T and U, respectively.
North

— 2l0-180
=15
N — Qsing Aled Angles
> = 1¢n — (260 -210)
& = [¢0 - 150
‘ ° in o triongfe: )L .
9/%!1\5 w R ~~~~~~~ oU el = 30
©,=180-90-1S
@t = G : [diagram not to scale]
The distance from Tonbridge to Ryeton is the same as the distance from Tonbridge to

Uphampton.
Uphampton is south of Tonbridge.
Ryeton is on a bearing of 210° from Tonbridge.

What is the bearing of Uphampton from Ryeton?

A 030°

B 075° «gea.n'vg rec{‘uivu.o\ = e: + Gz
=3 + 75

D 150° = g

E 300°

F 345°
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17  Alist of five numbers has mean x, median y and range z.

A sixth number is added to the list. This sixth nfjmber is greater than x.

Which of the following statements must be true?
1 The median of the six numbers cannot be one of the numbers in the list.
2 The mean of the six numbers is greater than x.

3 The range of the six numbers is greater than z.

A none of them

B 1only

D 3only

E 1and2only
F 1and3only
G 2and3only

H 1,2and3

1) FALSE & can i X 15 bigger
thon ol the othes

D) TRUE . %¢> old mean, o 2 wll
deﬁni{-elj rouge the mean

3> FALSE The Yyonge (oould onlj incveale
it X, oas bi%ef n the Mgdt

ot the ow’gimﬂ 5

7
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[diagram not to scale]

A solid pyramid has a square base of side length 12cm and a vertical height of # cm.

The volume of the pyramid, in cm?®, is equal to the total surface area of the pyramid, in cm?.

What is the value of 4 ?

(volume of pyramid = % x area of base x vertical height)

A 72 \/ = §

35

B 2V3 ?lx ’27_ x k= ‘22 t L(‘(Area d A 'Fa(:c>

c 6 y _
144 I‘l-? o= g4 L"(—'z x (A x 1) k"+36>

23

PART A Mathematics )

W+ 6%
h® +3¢

A =144+24m

F 2421 2 - '\l K+ 36 ’Lf"f

W +36 =(20\-63 = UL _2Uh +36

h= dht-2ul
2h(h=-9 =0
KIO h-&=0
. h= ¢
No, smee
h>o =
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19 A transverse wave is travelling through a medium. The distance between successive wave

peaks is 8.4 cm and the total distance travelled by a particle during one complete oscillation is

5.6cm.

What is the amplitude and wavelength of the wave?

amplitude/cm wavelength/cm
A 1.4 4.2
JB| 14 84 >
Cc 2.1 2.8
D 2.1 5.6
E 2.8 4.2
F 2.8 8.4
G 4.2 2.8
H 4.2 5.6

In L ful oscillation,
4p=5¢
A = (L(' cm

-_—
—
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20 A builder lifts bags of cement onto the back of a lorry. Each bag has a mass of 25kg. It takes
the builder 2.5 minutes to load ten bags.

1.5m
° o
o
bag of o °
cement
25kg

< 20m ———

w’:"_'é(fs\’m ‘:3“ o dm.'zj [diagram not to scale]

What are the total work done, T, on the ten bags and the average power required for T?
Urwe-( dr¥orce. Urw'd [

(gravitational field strength = 10Nkg™) L4 bag_r on eachbay &‘Pg‘l,%:ﬁ*
total work done T/J | average power /W
A 375 9:5 —\/-'—‘ fT\-x FX AL
B 375 150 = D x ZS& x ’(;
c 625 4.2
D 625 250 =10 x 250 % 1.5
<[E_ 3750 25 b = 2500 x _32
F 3750 1500 = 2750 ¥
G 6250 42
H 6250 2500
(/J = T = 2750 25
At 25xb 5)375
- 3750 3°7 5
S w60 25
5 =

- 37656 _ 20 W

[So

© wwwpmteducaton Q@@ ) PMTEducation ()OO



—
@‘@ PART B Physics
«resources-tuition-courses
21  The current—voltage graph for a diode is shown.
curr‘ent/m‘A
16
14
12 /
10
8
6
4
? /
0 /
-06 04 -02 0 02 04 06 08 10 12 14
voltage /V
The diode is connected in series with a resistor and a 6.0V battery. The current in the circuit is
8.0mA.
What is the resistance of the resistor?
(Assume that the battery has negligible resistance.) 6 . O V
A 0.15Q
B 0.60Q
C 075Q §.0mA
D 48Q
E 150Q
FYOM ﬂ\e \\/ chara ctewictic , there
G 750Q is cu {)él OF '2\/ ACvros( &OAd
= L0- 12 = Y4 ¢\ oacvess resistor
Us‘iv«g Ohw's [ aw  on Resistor,
R= L eV _ 06 = (Leon
T K.OMA O.00! —
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22 Two electromagnetic waves P and Q travel in a vacuum and the ratio of their wavelengths is:

c=tA =1
4 P Q Q -8
N wavelength of P _ 1.0 x10° ___-FQ = 'E, _ 1.ox 10
= 2wz wavelength of Q f, f
)\'Q ‘Ff Q
Which row in the table shows the ratio of their speeds, the ratio of their frequencies, and
identifies the possible natures of P and Q?
foth EM Wower howe Same speedd Q hos o higher ‘frquemy ard pust be MoRE ena(ye)h'c

speed of P frequency of P ; p ¢ fQ
speed of Q frequency of Q hature o hature o

A 1.0 1.0x107® microwave X-ray

B 1.0 TO<10° | MICrowave: ::::::... g-.;::::iif?!qi.q'.‘.".’é'\}é .......

c 1.0 4.0 %108 infrared ultraviolet

D 1.0 _._..---1'.'6 X108 visible light infrared

E 1.0 x108 1.0 gamma X-ray

F 10 x10%" 1.0 gamma infrared

G 1.0 x 168 1.0 10 infrared radio wave

H| - 1.0x10° 1.0 x10" visible light ultraviolet

23 A block of aluminium of mass 0.80kg, initially at a temperature of —21 °C, is supplied with

54 000 J of thermal energy.

The specific heat capacity of aluminium is 900 Jkg™ °C™".

What is the final temperature of the block?

(Assume that there is no other transfer of energy between the block and the surroundings.)

A 27°C Q = me T

8 3gC CYp00 = 0-§0 x 900 x T

720
D 75°C = ax 600xi0
E 96°C A% &x.10

= 75 c
Tﬁw - T.-_mw-" AT

|

o
= - = C
. 21 + 75 54°C
© www.pmteducaton Q@@ C) PMTEducation
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24 A light spring is used to support a range of loads.
The spring obeys Hooke’s law. The system is in equilibrium.
Which of the following statements is/are correct?
1 The tension in the spring is directly proportional to the length of the spring.

2 The tension in the spring and the weight of the load it supports are a Newton’s third
law pair of forces.

3 When the extension of the spring is doubled, the energy stored in the spring
increases by a factor of four.

A none of them

B1on|y Z 2 £ L 2 7 2 ¢ 2 2 2

C 2only

E 1and2only

F 1and3only \‘J
G 2and3only T

\
H 1,2and3

i> Y:ai&; - Hooke's  Law Sauys Tension o€ EXTENSION

-23 FCJS@ D Both  thee forces ackt on the &Same
O‘)JeJ (Hne Xoaéb The actudd 3™ Joyo

Pau'rs oue:

; to £~
-> Tension. from speing Fulin‘ng Lood. vp- - [A)ﬂgj’\t o Load ot tvacted Eow

& . .
Dovnwards Jorce yom  Jdood  pelling the gpring  down
' P 5 ey, ohtrackion of Larth towards L 0od

3> TVU& : Elas%fc ’Poteu*iaﬂ em(ﬁ In S‘Frilng =0 = E'kstz

S /
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25 A water-tight cylinder with a thin, freely moving piston contains 2.0 x 10> m? of trapped air at

atmospheric pressure of 1.0 x 10° Pa.

When the cylinder is submerged in water of constant density 1000 kg m™, the volume of air in
the cylinder decreases to 4.0 x10™*m?.

The piston is at a depth 4 below the surface of the water and the water surface is open to the
atmosphere.

What is the depth /2 ?

(gravitational field strength = 10Nkg™"; assume that the temperature of the air remains constant
and that air is an ideal gas)

Using goyle'.r [ ow:

\V; . 5
B 50m P, V' = szz =P = PV C 1oxid B x f.o; oS
2 Uo x 16" m
C 60m ~—-§—><’£1 = Sxio b
(0'" ’..//’—:
D 400
m FTESfMQ AML 4D waiev = I'HCVeofﬁ " f)"ggvure
E 500m heg = P -F
3
F 600m hxlooo x lo = nglo - 1 1o
h= dxfo” - 40 m
lo¢  —

26 The secondary coil of an ideal, 100% efficient transformer is connected to a resistor by cables
of total resistance 1500 Q. The current in the primary coil is 4.0 A. There are 240 turns in the
primary coil and 4800 turns in the secondary coil.

What is the power produced as heat in the cables?

5

B 300W

C 6000W

D 24000W PRAMARY SEConDARY
E 120000W Is - e

F  9600000W Te s

Te=Tpne =4 %24 _ g6 _ ' _ o4

N H goo 4o 5
=T R
Seceadovj
= 02 x|Soo= 1500 - 300 - LpL0
S .
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27 Heatis supplied to an initially solid substance at a rate of 60 W.

The graph shows the variation of the temperature of the substance with time.

temperature

0 10‘520 30 40 50 60 70 80
| D) time/s

At=' 4S ¢

What is the mass of the substance?

(specific latent heat of fusion of substance = 100Jg™"; assume that there is no heat transferred

to the surroundings) —

A 0.013g Lwc

B 060g @ _

C 3.0g - ML-;

n

m L,
Pt _ 60 x'S

D 909 Pﬂt
M

\!

F 369 Ls i 100
=) ¢
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28 Two tanks of water are connected by a solid cylindrical copper bar of length / and diameter d.

The bar is insulated.
One tank contains water at 90 °C and the other tank contains water at temperature 6.

solid cylindrical bar

insulation

dI | water at temperature 6

water at 90°C

For which of the following conditions is thermal energy conducted along the bar at the
lowest rate?

[/m d/cm 0/°C
A 0.40 4.0 20
B 0.40 4.0 40
c 0.40 8.0 20
D 0.40 8.0 40
E 0.80 4.0 20
<[F | 0.80 4.0 40 ]
G 0.80 8.0 20
H 0.80 8.0 40

@fgju be = Xonger distance {:or water to travel
Slower Hest tvoncTer

S'm“u d = Smaﬂav cross Section 5 Xes( hot coaker
con ‘How 'H/\rough t’[/le, +ibe eothh Second
Slower  Hedt transter

//&Vgef @ = S,’\a,UO(()CV Tgmpmi'wa graa’iuw
S'oww Heai‘ tv’cu/\ﬂ[w

© wwwpmteducaton Q@@ ) PMTEducation ()OO
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29 A U-shaped permanent magnet rests on a balance.

A straight, horizontal wire of length 5.0 cm is fixed in position between the poles of the magnet,
perpendicular to the horizontal magnetic field.

There is a current of 2.0 A in the wire and the reading on the balance is 202g.
When the direction of the 2.0 A current is reversed, the reading changes to 198 g.

What is the strength of the magnetic field?

(gravitational field strength = 10Nkg™) 8
N S
A 0.020T -
B 0.040T 2023 [ 9 83
[&U Ffwinoq'r Lt Hamel Rule, coire experiencer L foree when
D 040T curred goer outdl page. By Newton 3 Jow, this means
the moaguet  edtpenenter o T foree and appers HLighorer
E 200T S F
Ihee Toree o most by 2L g, fhe magnitude of
F 400T the force = O.002 kg x ION kg" = 0.09.N

= = = 0.02N _ 2.0l -
F BAI > B 068mx20A ~ ©.08 _ok&t

6= _%
The radioactive isotope X beceo-'ir:nes the stable isotope Y after a succession of decays involving

30
only the emission of alpha and beta (37) particles.
During the decay of one nucleus from X to Y, a total of seven particles are emitted. It is known
that more of these particles are alpha particles than beta particles.
The atomic number of X is Z and the mass number of X is A. = X
Which row in the table éould give the atomic number and the mass number of Y?
Eadn & emision decreaser
atomic number of Y mass number of Y
A by omh Z by L
A Z-2 A-12 Eadn %’ emistion  inereoses both
B Z-5 A-8 2 byl ’
g— v oo
qc Z-8 A-20 D  Affer n ot emisions amd ™M
- emissions ,
D Z-10 A-24 A — Z4m—2An
E Z-11 A-16 A — A - 4n
QRuestion says M = u,s,6
nN>m = NnN= "2y
> m=7/-n =

Z.\_/a 2""7"2'\
A+— A b

—

© www.pmt.education
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31 The kinetic energy of an object of mass 4.0kg, travelling in a straight line, increases from
32Jto 200J in 3.0 seconds due to a constant resultant force.
What is the value of this resultant force? Aftwr 3.0 s,
A 20N lni tially, Ev=lwmyl =200
Ev= Lmvi =32 Vp = 5&3&
B 40N = gV =2 - T
A= [p-4= 6
D 24N . we
Usi mg Newlons 2 L aw,
E 28N
F=ma=m Q}_
F 56N ot
=4Yx6b6 = g.ON
2 ——
32 In the following circuit, all five resistors have the same resistance.
2 ||___ |
| I
Ve 2
pAY)
— +—&
Vo «\a>
v v
— —— | —
Ak p\gm— LR
(V)
U '
L = 7
The reading on the voltmeter is 1.0V. U [L f”‘MJL ']E* 2’1
What is the voltage across the battery? = % ‘2\
A 4.0V
\J = 2.0V =V
B 5.0V ‘pa.miu
: 2 ' Ce
C 6.0V Si'\CC P’ ,.M Saﬁ(@g\ ,’\o.g £ x {L\C ves dalf\
ine  Vesi glors 31"( vwest
D 7.0V ' ) oVl est ,
g 3 e wlog o5V
e Same cowvek (\)=T 'y
F 9.0V 2 }
— - 3 \/, = 2 % 2 -
G 10V V\-Uz"'z £ 3

U-t.e"’ 343427 80}

J
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33 Two hovercraft travel horizontally in opposite directions along the same straight line. The mass

and speed of each hovercraft are shown in the diagram. Horizontal resistive forces acting on
each hovercraft are negligible.

hovercraft M hovercraft N
mass 1000 kg mass 2000kg
speed 20ms” —>  <«— speed 10ms™

= <

The hovercraft collide and stick together. The collision lasts for 0.10s.

Just before the collision, what is the total kinetic energy and the magnitude of the total
momentum of the two hovercraft, and what is the magnitude of the average force acting
horizontally on each hovercraft during the collision?

total initial kinetic total initial momentum average force on each
energy /kJ /kgms™ hovercraft kN
A 100 0 20
B 100 0 200
Cc 100 4.0 x10* 2.0
D 100 4.0 x10* 200
E 300 0 20
e ——— |
F 300 0 200 =
e ——— ——————
G 300 4.0 x10* 2.0
H 300 4.0 x10* 200
T{Za* KE ' ’ ‘ =2 |ooox20?' #1 % 2000 %18
(o) o — — MM\/M + —5 MNVN = TZ' X 2
b&“e colli siein 2 = 9200000 + 000 00
= 200 kY
/—_

“Tokah ol

= |0ooOo%20 + 2000 %X-fo
pMomeatum

= O kJM"
For o sihgde /
= éﬁ =
A

Hovertrsft M ) F 20000 _ 9 5l N
O (0
= 200 kN
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34 The graph shows how a car’s velocity changes in 85 seconds.

N RN N
N BN (o))
1 1

velocity/ms™

N
o
1

N E>N [0} oo
1 1 1 1

0 II‘ T L L LI I B | IIIE L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

ent=o time/s
(wmen gro-ph 1S Hat [ smd (’-ﬁ )

What proportion of the total distance is travelled at constant velocity?

a 5 Dist. tvawedled ot const. \/doa‘éj-_— |6 %60

? = qéOM
8 7
c % Totad Dict. franvdled = T'L (60 + gS>x |6
5 = “60
"o o~ 9éo % _ Uy
. 16 PrO?Of‘hOV\‘ ._ﬂ—e’o = _\Té__ —g—
17 _ oy
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35 Ablock is designed with a cylindrical channel to accommodate a hot-water pipe. The block is

100cm long and it has a square cross-section of side 22.0 cm with a cylindrical hole in the
middle, as shown in the diagram:

22.0cm

22.0cm

[diagram not to scale]

The diameter of the cylindrical hole is 14.0 cm and the density of the material from which the
block is made is 0.100gcm™.

What is the mass of the block?

(take m to be %)

\/O‘umc O'F b[ook= ch"r’:v\;&o'? _ \/C;(;xﬁr
A 1.32kg

B 3.30kg

i

( P M T PART B Physics N

772 % 2200 — rx 7% % 0D

C 13.2kg = '00@2 x22 - Z_;x73
D 33.0kg = foo (22x 22 - 22%7)
E 132kg = 2200 (22 =7)
Fo0ke = 2200 x [5
¢ 1320k — 970600 + Il 00O
H  3300kg = 23000 cm’

Density x olume Ma“ of ble.k = 2%000 cm > x O.lgcvi3

= Mass = 23%00 &
. = y

o
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36 A sampile initially contains equal numbers of atoms of a radioactive isotope X and a stable
isotope Y.

Isotope X has a half-life of 3 years and decays in a single stage to the stable isotope Y.

What is the ratio

number of atoms of X : number of atoms of Y
in the sample 6 years later?

A The sample contains only isotope Y.

C 1:4

D 1:3

‘V\ih‘l’uja
X:\( X = ||

M
Pteer 3 genes (One half life)

X . Y —
SRR 2o 2X = 103

A‘F{w % more xjao.w , <The_ Qf& lf\a\{' ‘i-[-‘e)

X . N X = . 7 = |:

—
—
—_—

=

L’ L{— p———

/
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37 HBrreacts with pent-2-ene in an addition reaction.

Which of the following products is/are formed in the reaction?

"4 CH:CHBICH,CH,CH; 7( "'* T ’f‘ T\
2 CHBCHCHCHeH: H—( — ( = C — C — C—H
\-/3 CH3;CH,CHBrCH,CHj5 , 1 |-‘{ ’_‘4
A none of them H
B 1only [
C 2only @V
D 3only / \\
E 1and2onl L/ O Q
and 2 only
D A S W
|
H-(C—(C- C—C—CHu-(-(—C-C—c—H
G 2and 3 only [ \ | ,_: ! ' ! ‘ |_l,( J(
A &V H H - ™ EV’
H 1,2and3 @
@ e
=z

38 In which of the following solids does the bonding consist of single covalent bonds only?

graphite = (nlal\k Covolent w'ﬂ’\ weak "\*wMolecJM 'ltOTCG_

Iy between ‘0\3”5

V2 S0, = Giiant Covolest

X3 ALO; = lonic

A none of them
B 1only
D 3only
E 1and2only
F 1and3only
G 2and3only

H 1,2and3
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39 Four samples, labelled W, X, Y and Z, were investigated using paper chromatography with a
solvent that caused any mixtures present to be fully separated. The results are shown in the

chromatogram.

What is the R value of the spot with the strongest attraction to the mobile phase relative to the
stationary phase and that is from a sample containing ommstﬂce?

A 0.50
B 0.60
C 0.67
D 0.75

E 0.80

F 0.90

c9PMI

resourcestuition-courses

PART C Chemistry N

12
11
10

solvent
front

Z s the ”“?)\eﬁ

P Single- ~ Spot

scale W X
(cm)

X

X

PV‘O&MCQX OV\}g one SfJﬁt

g .
R, (2) ~ 5728
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A mass spectrometer is a device that can measure the mass of isotopes. It shows this data as

a spectrum, giving both the relative mass and the percentage abundance of each isotope.

The charts indicate the relative mass and percentage abundance for lithium atoms, carbon
atoms and oxygen atoms found in a sample taken from a nuclear reactor.

80 80

&8 70 58 70
52 60 53 60
%_g 50 %3 50
o © 40 O @® 40
30 30

20 20

10 10

0 0

5 11 12 1
relative mass of relative mass of
lithium atoms carbon atoms

80
70
60
50
40
30

20
10 1
0
15 16 17 18 19

relative mass of
oxygen atoms

percentage
abundance

Using this data, what is the largest possible relative molar mass of lithium carbonate?

+ 2-
A 35 Li > Co,
B 38 L_\\)
C 45 ForMuh of .-_rohj
D &7 Max Mass (Li) = 7/ Li2C03
E 74 Max Mass (C\) = ‘ 3
- Mox Mass (0) = |¢

Mo Mass (Li,( 0,)=(7%2) + \3+(|szx3)

_ |4 4+12+ 84 =
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41 The following information about metals labelled P, Q, R and S is given.

P ond S owe

MoRE \readn'ueé’ Metals P and S can be extracted by electrolysis, but not by reaction with carbon.

tb“”‘ cax bon -+ Metals Q and R can be extracted by reaction with carbon. = Q o‘ijk K owe LEQY

Veoetive Hpam Cowbon

S MoRE & Metal S forms positive ions more readily than metal P.
-
veactive +hon P

» Metal R reacts with the oxide of metal Q. = K ME [eackive ‘66\&’\ Q

What is the order of reactivity of these four metals, starting with the most reactive?

A P, S QR P, S > Cow[oor\ AND QR <L Cawbor\
B P, S R Q

C QR PS = £S>Q,R

D QRSP Since S>P and R>Q

E R QP S _5 SSPSR>QR

F RQ S P J L

G S P QR MosT LEAST

/

42 A simple ion of an element with atomic number x has a mass number of (2x + 2).
The ion has a charge of -2.

How many protons, neutrons and electrons are present in this ion?

protons neutrons electrons
A x—2 x+4 x—2
B x—-2 x+4 X
C x—2 x+4 xX+2
D X x+2 xX—2
E X x+2 X
F X x+2 x+2

# pro’coV\S = atomic number = <

# nedkvons = Mags v\waow — atomic number = X + 2 > F
I electvons = oFomic number — dhawam = X +2 sl
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43 A 116g sample of an oxide of iron contains 84 g of iron.

Which of the following is the empirical formula of this oxide of iron?

(A values: O = 16; Fe = 56) LY 3 _ 4"2
A mount o Fe = X 29
A FeO S5€ g mel
B F6202 LF
C Fe302
— Hé- gq — 2 =2
D Fe0s Amoust of O = 16 16
MO‘M Ra*l'o = Fe o0 1.6 2
= 3 .. Fe3 C),_f
—_—
44 Which of the following chemical equations represent(s) a redox reaction?
\/1 2Cu** + 41" — 2Cul + L,
X 2 AP+ 3e — Al
X 3 2Ag" + 20H — Ag,0 + H,0
+ +
— (u

A none of them 1> KEDOX o o 4 Ctkz

C 2only ’?\I > Iz“’ 726’

D 3only 2> No_> oS op\}\j AL s be_{nép reduced
E 1and2only ( gaiing ¢‘>
F TandSony 3) No as oxdskion num berf Cwe ux/\d,«amge&

G 2and3only A(é S"ﬂjf +1
H 1,2and3
O S'fay.( -2
H 5‘(~&JS 1"
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45 Xis an anhydrous salt of i |ron containing one type of cation and one type of anion.
lron Cokion 3
An aqueous solution of X gives a white precipitate when aqueous barium chloride is added in

the presence of hydrochloric acid. — Jve Su* ',kdre 'Teg'(:

On adding aqueous sodium hydroxide to an aqueous solution of X, a brown precipitate formed

immediately. Fs!:,y "
tve e & Te

The relative atomic mass of iron is 56, and its atomic number is 26.
What is the relative molar mass of X?

(A; values: C = 12; N = 14; O = 16; S = 32; Cl = 35.5; Br = 80)

A 127 F&3+ SO.,(Z—
B 152
C 1625 Fez <SO._!>3
D 208
E 264 MVU:C'L (SO@D:_ 2%x56 4 2x (32+ lext-b
F 272 = lla. + 3 x 96
G 360 = N+ 29%
= 400
100

46 In the electrolysis of dilute sulfuric acid, hydrogen gas is formed at the negative electrode
(cathode) and oxygen gas is formed at the positive electrode (anode).

If 100 g of hydrogen gas is formed in the electrolysis of dilute sulfuric acid, what mass of

oxygen gas is also formed? _
At cothode, 2ut + 27— H. [KEDUCTM:)]

A'l: a.mJe, Yo~ —> 2H,0 + O, + He™ [OX!DAT(M\D

(Arvalues: H=1; O=16)

A 50g

B 100g Mo\\h'F‘vj caxhode equ” bj 2 b badance &
© =% Amount o'{' Hz= loo3

e SR

E 16009

\l, mol of O, Prbc)\uce,,({ ‘For every mele of U,
= 50 wmol &t On Prooluce& = Cox 32 x'r
= ?003
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47 0.005mol of a chloride of element X was dissolved in water and then reacted with excess silver

nitrate solution to form a precipitate of silver chloride, AQCL. This precipitate is the only product
of this reaction that contains chlorine.
After filtering, washing and drying, the mass of the precipitate was recorded to be 1.435g.

Which of the following could be the formula of the chloride of X?

(M, value: AgCl = 143.5) , L[.gs

A XsCl amount of A?fu 14236 ol
B %C 0.00S mol of the Chlovidle  contouvs 0.0l vl of
Cc Xcl CL ionsS

= FOV’M«J& of e CoMFouf\g Mus'|' cw*w'ﬂ C}l

E XCls
O.ov |
©0.005 = )(C Z

48 A chemical equation that represents the reaction of phosphorus with concentrated nitric acid is:
P, + WHNO3 + H2O — XH3PO4 + yNO + ZN02
What is the value of the sumw+x+y +z?

Comf&vim} P vatio =5 x =Y

28 This means thee are |- mol of H akoms on RHS

B
C 30 - w=l-2=10
D 32 Com\owing N yatio = w =j+Z = |O
E 36

;L+'j+w+z = U4+ |p+\0 -;;
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49 A 2.40g lump of magnesium was added to 500 cm?® of a 2.00 moldm™ solution of HCL in a

conical flask that was on an electronic balance. The neck of the flask was plugged with cotton
wool, and the decrease in mass of the flask and its contents was recorded at regular intervals.

The mass of the hydrogen released (equal to the mass loss recorded) was plotted against time.
The result is line 1 on the graph.

mass of
hydrogen line 2
line 1
0
0 time

Which of the following experiments performed under the same conditions would give line 2?
(Ar value: Mg = 24.0)

A a2.40g lump of magnesium added to 500 cm® of 2.00 moldm™ H,SO,
B 2.40g of magnesium powder added to 500 cm® of 2.00 moldm™ HCl

C a2.40g lump of magnesium added to 1000 cm® of 2.00 moldm™ HCl

D a4.80g lump of magnesium added to 500 cm® of 2.00 mol d@

E 4.80g of magnesium powder added to 500 cm? of 2.00 moldm™ HCI
Mg + 2HdU > Mg‘f(lz * H?-
FO’( Jine 1:

24 0.1 mol A mounk o HC =—O.5Xl

Amouskt of Mg = Sq ° S e
.. Mg is  the Aimt'ﬁl'n(? Peagev\'k in  this case.
Rr Jline 2

“The vate 1s net faster CVeadh'ov\ does NOT  Finish quicka')) So
Mg wasl NOT Fow WCJ\.

MOV‘C Hz_ was Pv‘ooh«cel (ozs /{inc 2 'Fim'skes L\.’g)’\w then i>

L So  MORE lv'g must  hawe been % )
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50 A technician needs to separate three liquids (X, Y and Z) which have been accidentally mixed
together. None of the liquids react with each other.

liquid X Y Z
boiling point /°C 65 51 100
density/gom™ 0.79 0.68 1.00

X and Z are miscible, but Y is immiscible with both X and Z.
The technician uses a separating funnel to separate the upper and lower layers of the mixture.

What should the technician do next to maximise separation of the three liquids?

A distil the lower layer at 51°C S _S'Wakmg ‘FUU\V\J

@I the lower layer at @ \(

C distil the lower layer at 100 °C

> X +
D distil the upper layer at 51°C X z

E distil the upper layer at 65°C

F distil the upper layer at 100 °C
Dex\si{:j <Y> £ Densifj (® > Da\ci{j <Z>
= Uﬂoer \ajef is Y

Must Distil the LOWER ’aﬁw & 65°C » obton X

ok e. v
oS OQIS{I'"‘J Since B.P. o'F

X 15 lower, rt

beils ot fiest.

—
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51 In each of the following procedures an excess of the metal is added to 1.0dm? of a 1.0 moldm™

solution of the acid. = 1.0 mol

copper added to sulfuric acid

iron added to hydrochloric acid
magnesium added to sulfuric acid
zinc added to hydrochloric acid

Which row in the following table identifies combinations of metal and acid that will react and
produce the largest, and the smallest, theoretical mass of anhydrous salt?

Larges‘l‘ ma.ss o'F Sa}‘k
(M, values: CuSO,4 = 160; FeCl, = 127; MgSO,4 = 120; ZnCl, = 136) ¢ when salt har

o ""8}‘ M, . Sim'(ub,

reaction that produces the reaction that produces the | :
largest mass of salt smallest mass of salt ‘Fm' owes
A Cu and H,SO, Fe and HCL BOT
—
B Cu and H,SO,4 Mg and H,SO,
CU~ ond Zn owe
C Fe and HCl Zn and HCl C{w'& un e adhve
D Mg and H,SO, Fe and HCl > Lowgert
E Mg and H,SO,4 Zn and HCI v
Lowﬂ"‘
F Zn and HCL Mg and H,SO, [\/\g Wy = "™,

/

52 3.4g of an impure sample of silicon tetrachloride is reacted with water. The mixture is then
filtered and the resulting solution made up to 250 cm®.

SICly(l) + 2H,0(l) — SiOy(s) + 4HCl(aq)

12.5cm?® of this solution is neutralised exactly by 20.0 cm® of 0.100 moldm™ sodium hydroxide.
Y
What is the percentage purity of the silicon tetrachloride? = 0.02 xo.| = 0.002 mol

f NaOH
(M, value: SiCly = 170. Assume that the impurity does not react.) 0
0.002 mel of NaOH reacks cortth O. 602 mol Hcl (l‘.l Va*o)

A 1.7%
12.G e containg O 062 mol
B 25%
C 10% \l/ X Q\O 0.0 0.0l mol
D 32% 950 cm>  condairs OO mol of HA = - = ;iajfiq
“q; ” = 3-4 = 2x17 = 0.02mol
Arounk of 51l ased = 20 = 2,
. e 2o _ Co/
k /PM 0.0 / )
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53 The Haber process is represented by the following chemical equation:

N2 + 3H2 — 2NH3
What is the overall enthalpy change for the reaction?

(Bond enthalpies: N=N = 945kJmol™"; H—H = 435kJmol™"; N—H = 390 kJ mol™")

U
|
A +90kJmol™ H—H N
H _ T
B -90kJmol™ N=N + H— ‘«
H—H N
C +990kJmol™ /N
M H
D -990kJmol™

E +1080kJmol™’

F —1080kJmol™ Loken i Enugj released

En
Ev\wj Chm\gt = qajbwak bonds -r-o.-m bond!

Ix 9465 ‘v 29
2 x 426 2T

cw;+> B (23q0>
|12065

7250 — 23Ho

_ —q0 kT ml”
/__%’_"

P M T PART C Chemistry N
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54  The diagram shows the electrolysis of molten lead(II) bromide, PbBr,, using graphite
electrodes to separate the compound into its elements

graphite
electrodes

e

sz+ + = — Pb
ZEr— — bBr 4+ 2e

molten lead(II) bromide

Which of the following statements about this electrolysis is/are correct?

2+ : ode
V1 Lead is formed at the negative electrode. Pb  cakions ve duced of coth

V2 Electrons flow through the external circuit away from the positive electrode towards
the negative electrode. &~ flow 4o the +ve bak{-ay teymmal

X 3 Bromine molecules and lead are produced in a 2: 1 molar ratio.

Br : Pb = 2:01, BUT Br,:Pb= I

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

F 1and3only
G 2and3only

H 1,2and3
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55 Which of the following statements is/are correct for both bacterial cells and sperm cells?

X1  The cell can divide. SPU/‘M clls awe !’\a"o‘m(i and CANT DINIDE FORTHER

\/2 The cell contains DNA.
cel walk
Y 3 The cell has a cell wall. Spam ceMs Do NoT  have o

Y4 Thecell has anucleus. [backeria owe Proka"dofﬁg

\/5 The cell can carry out respiration.

A 2only

B 4only

C 1and2only

E 3and4only

F 3 and5only

G 1,2and5only

H 1,3 and4only

56 Which one of the following statements about cells or tissues is correct?

A Any adult stem cells can naturally give rise to all tissue. XK Em larjon ic

B Endocrine glands secrete enzymes into the bloodstream. ¢ Ho rmones

C Embryonic stem cells divide by meiosis to form all cell types. ¥ Mitosts

D Receptor cells send chemical impulses along neurones. ¥ Ele ctricak ‘M?u}‘ges

Q The stomach wall contains a tissue that enables movement of fooD \/
i ' gestion
The stomach does beth mechanical  AND chemical o\(gf
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57 The diagram represents a section of DNA.
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3
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<
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PART D Biology N

“The b&(e, Sugat

& rko(")b\oi'e
< < iogd.lnek 'FﬂVM o
NOCLEOTIE
What do the parts labelled 1, 2 and 3 represent?
1 2 3 1and 2 and 3
A base phosphate glycerol gene
B base sugar amino acid gene
<|C phosphate sugar base nucleotide [ >
D phosphate sugar base DNA strand
E sugar phosphate base nucleotide
F sugar phosphate fatty acid DNA strand
- /
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58 Using the information in the table which animal (A-F) is most at risk of extinction?

P M T PART D Biology )

animal geographic range habitat tolerance population size
A restricted broad large
B extensive broad large
. C restricted narrow small ]
D extensive narrow small
E restricted broad small
F extensive broad small

— r‘estrickeo( ge_ogmfoktc VOM?:, meanS 'Unm ourre
Limited Ve_tozyron the Species Can fravel 1o

— A Nowyowd Hablfak %[uance means +he S’pe,u‘er
ic legr ’lkr}j L aaeﬁ new habveds i needed

—> A small  popultion  size lowers  Hhe f)om'loil.'?j

o'% Wb'\ / Aiveysr woiun ’H/\a gryccuej‘
hindering their ”:] + aa¢f+ b o&ahgc )

Al Ehese  factors  INCREASE  visk of extindtion.
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59 An ecologist used a 50cm x 50 cm square quadrat to estimate the number of meadow
buttercups present in a field with an area of 50 m?. The quadrat was distributed randomly on ten
occasions in the field and the number of buttercups counted in each quadrat.
quadrat number of buttercups
1 3
2 10
3 0
4 4
5 21
6 19
7 6
8 11
9 15
10 3
How many buttercups were there estimated to be in the 50 m? field?
A 368
B 460
C 920
D 1840
E 4600
F 18400
G 45000
Avevaga #of 2410 40+ 4421 +18 +6411 41542
- lo
butterceps per quadyet
= 92 _ 492
0
AV‘G& o‘f' O cpxaﬂl’at = 0.8m x0Sm = 0.25 me
2
# ot czuwlmi! m 'Fldo( = _Si""_ = 200
025 m*
# o'E bui'bo/cu‘o; n -Fuc,U = 200 x 92_= lf%o
=
. J
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60 The photomicrograph shows a section through the wall of a human bronchus, one of the tubes

P M T PART D Biology N

resourcestuition-courses
which carries air towards the lungs.

A student studying this structure annotated the photomicrograph by describing the cells found
in two different layers in the wall of the bronchus.

Two different types of cells are found in this single layer. Goblet cells,
which synthesise and secrete the protein in mucus, and cells with cilia, which
sweep mucus that has trapped dust and dirt away from the lungs.

A layer consisting of a group of similar cells. Each cell synthesises
and secretes a protein that then surrounds the cells.

The student used these observations to write some conclusions.

Which of the following conclusions is/are correct?

\/1 The two different layers are both tissues.
k/2 The bronchus can be described as an organ.

\/f Amino acids are found in the cytoplasm of cells in each layer.

A none of them

B 1only QB TRUE ’risfuej' owve O grou’ﬂ O'F Sfaecu'a}ti'eﬂ
cls woith the same 'Fu.nc*r'or\

C 2only

D 3only 2> TRUE: Orgcmr owe 8rou1)f of tissues (’ik&

E 1and2only 'agwr 1 and D\) workimg -|-p(7d’b\er to do o~

F 1and 3 only spedﬁ'c J'ob

3) TROE : Animal c ek cdhf‘ax‘mj‘ conkain

Amine  ouds.
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61 A student carried out an investigation using the diffusion of a gas along a tube to model

movement of gases in the air space of a leaf. An alkaline gas was released from a solution that
evaporated from the cotton wool.

As the gas diffused, it caused damp litmus paper to change colour.
The time was recorded when each piece of litmus paper changed colour.

The apparatus and a graph of the results are shown below.

cotton wool releasing gas cork
cork

EIiiir0i1

/

pieces of damp litmus paper at
2cm intervals

5 & 80

T S 70 X
g 60 /{///
£ g 50 e

5 & 40 -

5o 30

e 10

=0

0 2 4 6 8 10 12 14 16 18
distance from cotton wool/cm
Which of the following statements about the investigation is/are correct?
) ) The Mol&(m\oeodc varidgle C{-b Vonable
1 The dependent variable has been plotted on the x-axis. X .. can chosg) huc be phtted on

2 |If diffusion of the gas was slower, the graph line would become steeper. \/ Colowr dma‘es would
hove taken ov;cr

3 If a more concentrated solution was used in an identical set of apparatus, the data
collected would result in a line on the graph below the points plotted for the original
gas. \/ More  conc. = Quicker Siflugion = colon wade; wodd hage  faken LESS time

A none of them
B 1only

C 2only

D 3only

E 1and2only

F 1and3only
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62 A bacterium was genetically modified by inserting a human gene into a plasmid. A plasmid is a
small circle of DNA that can be used to transfer genes into bacterial cells. These modified
bacteria then secrete the protein that the human gene codes for. The gene contains a
sequence of bases that is not repeated anywhere else in its DNA and is not found in the DNA
of other organisms. This sequence of bases is found in every allele of this gene.

Assuming that no mutations occur, how many copies of this base sequence would you expect

gPMI

resourcestuition-courses

to find at each of the stages X, Y and Z?

X

A SINGLE Y

e 15 InSerted

one human liver cell containing
required gene

J

one copy of gene removed from human cell

J

gene inserted into one bacterial plasmid

PART D Biology N

Liver ek is o
&.‘Plof& cel 5 sSo
on komo‘ oul
Pcu'v- of chvomoSome
weeuld: each  have
on idestical copy
of Hhs Jene

@ X

S1@Y J
.
one modified plasmid moved into bacterial
cell and human protein released frhe_ Protei"\-
\l/ evoudd. ot  condeun
or Cowvy ON
% N
z purified human protein of $he gf-ﬂd*"‘
informekion  that
Mad& |+. ’rhc
number of copies of DNA sequence found aw\e < {:ajf "
stage X stage Y stage Z Hhe Plag mid
A 1 1 0 S>oez
e
B 1 2 1
C 1 1 1
<D 2 1 0
E 2 1 1
F 2 2 0
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63 A student set up an experiment to measure the rate of photosynthesis, as shown in the
diagram.

gas in a measuring
cylinder
light source

pond water — J EI_

—> S
| pond weed

Data was collected and plotted on a graph.

If plotted, which of the following variables would give a gradient that is directly proportional to
the rate of photosynthesis?

(All other variables were kept constant.)

X-axis y-axis
1 time volume of CO, released
2 time number of gas bubbles released per minute
3 volume of oxygen released time
j__> NO ra;Qt'e«d' = CO?. producel <. Ra*e_.of' ]
K por second Respiration-
J
B 1only COy is TAKE‘;“ N
. S ¢,$l$
C 2only o&u«g ?Mod
D 3only u)o | Juted T lod
. - Lp‘(‘ rodute (s ncludes
E 1and2only Z‘ NO ) gvao&'a\* B ) F z g bwbb‘er ofO
por (poinete) it o produck
F  1and3only which 5 o prosuct
\L of ‘)‘\o{osjﬁﬂ‘“"
G 2and 3 only s the oj— coovSuvake
H 1,2and3 hat 15 o< rate of P"“‘b‘:/“: s

3> No. ﬂ”'“d“"'“i_ =1 oc yate of Pkub.rju.
|

O, ru Second

8raJ<b~J"uw0q}oQ be ('Vluw.ri Pn\ovr{fo'\al
e vate of Pb&{jn*wn';-,

(o]
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64 Bacteria reproduce asexually by dividing into two by binary fission.

Which of the following statements is/are correct about binary fission in bacteria?

Y1 Asitis aform of asexual reproduction, there cannot be any variation in the offspring.
\./2 It can lead to a repeated doubling in population size if there are no limiting factors.

X3 If binary fission occurs every 20 minutes, one bacterium would become 722 bacteria

in 24 hours.
A~ noneofthem l> FALSE . \/curiakiou con. OCew '(:hrou?l/\
B 1only random rmukakions.
2>TRUE.T‘A¢ o,ouioﬁfom qrows exPoncM*l'auj
D 3only <3=2’~> Loibsct /{A'M,'{-,-hg fackors

E 1and2only

F 1and3only -2> FALSE
# o'E 20 mins in QLH'\ = 24k = 79\

G 2and3onl
’ Yz
H 1,2and3 . ot .
A‘Hff 7 bmwj 'FIS.('!O'\ Pewooqf
72
i — 2 NoT 7&7_
_— J
65 Which of the following may stay the same when a mutation occurs in a human gene that codes
for a protein? =
V1 the genotype of the organism’s offspring
\/2 the phenotype of the organism
\/3 the sequence of amino acids in the protein
A none of them cAN -H "
ankee Hhe ofTspring it
B 1ony L uppeen No guotasiee Toe oTRPT"
inherit +he m 7
C 2only
D 3only C AN .
Depends on the vole of the protem
E 1and2only Q\ HAPPEN s P

F 1and3only

G 2and3only

N [
3. t’\P;\PPEN Silent mutakions don+t offedk the

Sequwce.
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66 A child is affected by a dominant genetic condition. All of his cells have the same genotype.
The allele associated with this condition is not present in either of his parents.

Which of the following statements could explain this?
\/1 A mutation occurred during meiosis in his father.
X 2 A random mutation occurred in his DNA after he was born.

X3  Both of his grandmothers had the condition.

A none of them
C 2only

D 3only

E 1and2only

F 1and3only

G 2and3only

H 1,2and3

P M T PART D Biology )

resourcestuition-courses

1 TROE. The 2y ote would have Yeceived hes ‘Fv"om
'H'\f— '[’a)tﬁw} chromeSomes. And oA of the CL\HO(S

Ceﬁf would have rc‘lr'(eo{'e& 'Hm's 3&0\0{:3‘:& bj
it osi's

Q\. FALSE . He woudd have hod Some cels of fhe
ovigiml gm{'j pe

?D- FALSE . The Panu*r wow‘o\ hove aso Shown the
Condition it it were Jomivark
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67 Phosphatase enzymes break the bond between a phosphate group and the rest of a molecule.

Phenolphthalein phosphate (PPP) is colourless and is a substrate for phosphatase enzymes.

» The phosphate group of PPP can be removed by the phosphatase enzyme to
produce the indicator phenolphthalein.

* Phenolphthalein goes pink in alkaline conditions.

The SAME
enzgee = Five tubes were set up with equal concentrations of PPP and a plant phosphatase enzyme.
sutfrote readhon -_—
ox o é{E
;ﬁ:..* pH ach tube was at a different pH. The tubes were incubated at the same temperature. After 10

in esdr t=st minytes Na,CO; was then added to each tube until a pH of 9.5 was reached. The colour was
tobe . . . .
observed immediately and then again after another 5 minutes.

tube 1 2 3 4 5
pH of the initial reaction 3.2 4.2 52 8.2 9.2
A.’ kghwqw , CO/OIL\II; 'ggeggﬁg r?fter pale pink pink dark pink | colourless | colourless
n mean 2 3
wf“ indicater é[ colour after another
was wlﬁ‘fik B 5 minutes pale pink pink dark pink | colourless | colourless
o the W
{:23"“-' sulostrale
Veshon

Which of the following statements is/are correct?
\/ 1 Na,COj; solution inhibited the activity of the phosphatase enzyme.
X2 More substrate was produced in conditions of high acidity compared to low acidity.

3  The optimum pH for this plant phosphatase must be 5.2.

A none of them

j.) TRUE as e results Show no P"\&?\O(()l‘\ﬂ"&’dt\
C

son wos Proolhcel n alkaline condihions
D 3only
E 1and2only 2> FALSE " More P%wa\‘)k’(halein as Froo\»cul
F 1and3only in Jowo acidity (as shoeon from indicakor Colonr)
G 2and3only

H 1,2and3 3> FALSE. The OP{:?MuM PH (s Ca’to«'n’j NEP«R
5.2, but more measuremenks would  be
needed to detevmine its exact value.
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The inheritance of the condition in one family is shown in the family tree.

female without the condition

female carrier

male with the condition

>

[] male without the condition
|
2

P M T PART D Biology N
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68 A gene found on the X chromosome in humans has two alleles, dominant and recessive.

Individuals who have only recessive alleles have a condition that affects their eyesight.

Gvcv\o{';yﬁf_—
AA

Ao
A :(—b onlj one Since £
(68

t—1

the X chromosome

on

If one living skin cell from each member of this family were analysed, how many of the following
alleles would be found?

A A @
k) [A

number of copies of the number of copies of the
recessive allele dominant allele
A 2 7
B 2 12
Cc 2 14
D 4 7
E 4 12
F 4 14
G 6 7
H 6 12

© www.pmt.education
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69 The graphs below show the oxygen uptake before, during and after a period of strenuous
physical exercise.

Which shaded area correctly represents the additional oxygen taken in to repay the oxygen
debt acquired through anaerobic respiration?

O, debt repa:ot AFTER. EYXERUSE

@ 2 1 rest: exercise | rest B &1 rest: exercise | rest
= ! I £ :
Q. ! o 1
) 1 S 1
c c 1
5 : 3} !
> > 1
x . < !
o 1 o
1 1
1 1
. 1
intake time time
C 2 1rest: exercise . rest D 2 frest: exercise | rest
S | : S i '
Q I o !
=] ' =] '
3 : 3 :
1 1
2 ! = :
< ' X :
o . o .
1 1
1 1
time time
E & {rest: exercise . rest F % rest : exercise rest
@© ' ' '
g : g : :
=) ' 1 1
c ! c ! 1
o : o : !
< : X : l
o : o : !
1 1
1 1
time time
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70 Aninvestigation was carried out using clones of one plant.

—

Twenty plants of the same initial height were selected and divided into four equal groups. Each
group was grown for six months and their environments were controlled as follows:

» kept at a different temperature to each other
—_—
» grown in a pot with an equal mass of soil with the same nutrients

+ watered with an equal volume of water
+ kept in the same light intensity

After six months, the height of the plants was measured. The mean height of the plants in each
pot was calculated. The results are shown in the chart.

mean height after
six months/cm

pot 1 pot 2 pot 3 pot 4
temperature/°C

Which of the following statements could explain the results?
\/1 The difference in mean height between plants in pot 1 and plants in pot 2 could be
due to the environment.

\/2 The mean height of plants in pot 4 equals that of plants in pot 3 because of another
environmental factor in addition to temperature.

\/3 The mean height of plants in pot 3 equals that of plants in pot 4 because of the
genotype of the plants.

A none of them 1> TRUE - The fv\oQ&FwOQeN\ Varl'aMc (Tmlom)fu";
B 1only 1S o f”"' of Hre environwient
C 2only

2>TRUE Pnother vaxiehle ey be ad'?ng as o
D 3only ,L'M'Hh -fad‘or ‘aro\lu*\'ng addihonal 3'000{'"‘
E 1and2only j

3) TRUE : Theny owe identically offedted by the
G 2and3only Sone ](M,'{-ma factor as theyre clones. (eg.

one does not tewd 8row tadler with the Same
pukvients due b Uazriojc(om>

F 1and3only

/
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71 Aninvestigation was carried out on the effect of substrate concentration on an
enzyme-controlled reaction.

Four different concentrations of substrate were tested. In each case, the concentration of
product was measured at regular intervals following the introduction of the substrate.

All the other variables were kept constant.

The results obtained are shown on the graph.

P M T PART D Biology N

resourcestuition-courses

Key
—— 5.0 mmol dm=3
- - 1.0 mmol dm=3
---- 0.50 mmol dm=
-------- 0.25 mmol dm=3

Which of the following statements is/are correct?

>< 1 As substrate concentration increases, the time taken to produce 0.2 arbitrary units of
product increases. —_—

7( 2 Doubling the substrate concentration always doubles the rate of the reaction.

‘A The average rate of reaction for a substrate concentration of 1.0 mmoldm™ is

0.8
© S P
= 2 0.6 ] -
8= 05 ned s =0.9
&2 = -~ = z_stf =
85 04 ol " /
S 03 AT T Lahd-F1%T
S o2 PadPZadivE Sl .
o // ),/ e T xeleeem et 1™

0.1 S

0 o J N x-pnt T Dx=16g
0 20 40 60 80 100 120

time/seconds

0.005 arbitrary units per second.

A none of them
B 1only
C 2only
E 1and2only
F 1and3only
G 2and3only

H 1,2and3

j—> Fah’e . Time taken Ae cvec ses

2) Falre - going from 025 e i o
D.SO pamol dna®  decreares time 1o Frooh*fc
0. 2 units fyom 1205 % SL¢ (mm Fhon
dloubli"\‘j the vate o'F Y‘eaci'iov@.

3> True'- A‘UCV‘O(?Q, Yajnz = 8’&10(1’0* = %=%§é&ul

—
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72 The sequence of a coding section of DNA is shown below.

o+ Zv«* 3v-k S"‘ TN oct
‘CTA{GchrGG/rGG{CTA‘cém(cmfcc1{CTAICTAerG/CTA(GTc{GchrGG(rGG/c'TA

The number of each type of amino acid coded for by this sequence of DNA bases is shown in

the table.
Eodn ow\l"‘:(" &—1 amino acid coded for ng%ﬁ::&?'gf%@ (jn?f
OCC.& 1S maoe
from 2 base Fairs Arg 1
Leu 6
Pro 2
Trp 5
Val 3

What is the correct sequence of amino acids coded for by this sequence of DNA?

KA Leu-Trp-Trp-Leu-Arg-Pro-Pro-Leu-Leu-Val-Leu-Val-Val-Trp-Trp-Trp

KB Leu-w-Leu-Arg-Pro-Pro-Leu-Leu-Trp-Leu-Trp-VaI-VaI-VaI-VaI
> C L’eg-VaI-Trp-Trp-Leu-Arg-Pro-Pro-Leu-Leu-Trp-Leu-VaI-VaI-Trp-'_IlE
XD Leu-T&-T@-Leu-Arg-Pro-Pro-Leu-Leu-VaI-Leu-VaI-VaI-Trp-Trp-Trp-Leu
¥ E Leu-Trp-Trp-Leu-Arg-Pro-Pro-Leu-Leu-Trp-Leu-Trp-Val-Val-Val-Val-Leu
>< F Leu-Leu-Trp-Trp-Leu-Arg-Pro-Pro-Leu-Leu-Trp-Leu-Val-Val-Trp-Trp-Val
K G Leu-VaI-Trp-Trp-I:EE:LEE-Pro-Pro-Leu-Leu-Trp-Leu-VaI-VaI-Trp-Trp-Leu

\/® Leu-VaI-Trp-Trp-Egl_J-ér_g_-Pro-Pro-Leu-Leu-Trp-Leu-VaI-VaI-Trp-Trp-Leu
/r(-) SO‘V@— ths at o &CSE _/{euel) e'iminai‘c the wm\; O,o‘\:""'\.f
d
= The Q“d\ - 37& tri‘o‘df ove NOT dankical. So the 2" and.

3‘* aMmine aed cpNT  be Hhe Same.

> The | omd last  driglets  RRE Aokicol. So He | and  lact
omiveaceds MUST be e Same.
-
- The S% ound- 6% tyi\o‘df owe NOT demheal. So the S aﬁ\t}\

6+kamr'Mo oad cpNT  be Hhe Same.

- /
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73  Find the area of the shape bounded by the four lines:

ge-jx+l  e> 2yp+x=4 g1
x=-6 \4(—6'5>
x=0 (o,&\
y=0
Y=g} 42
B 12 (q-'O) N
x=-6
C 2D b L (2
D 25
= 2) unt’
E 27
F 30

74 A hydroelectric power station uses the water in a reservoir to power the generators. The water
falls through a vertical height of 150 m to the turbines which power the generators. 3r¢ - ke

———

The efficiency of the power station is 90% and the output power of the power station is
1800 MW.

The gravitational field strength is 10N kg™ and the density of water is 1000 kgm™.

What volume of water passes through the turbines in one minute?

A 6agx10'mt Irpk Power = Odpet fower 210600 = 2000mW
B 7.20x10*m® EH‘C""& O 0.

C 8.00x10*m®)-- In ‘ Second, Secord
{

D 6.48x10'm’ EMU& = 2000 x10* T —— O
E 720x10'm® To fivd v, USe comservakion of enugy over e | 5Om drp

F 8.00x10"m? al"“"""‘g“ = V=W
P‘ug intto @ =m =J 3000 ,
J

= 2000 %10% A _ Yooows® _ 4 ¢ =€V = \/= 'Lai*'°6= Yxie’
ut 3000 3 Tlooo 3
h 1 e,
\/= 6o x 53*_ x 1000 = g0 wero* 2
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75 The curve

o

2
y=x+pltgx+tr = -d—z“zx +2P"- +q

has a local maximum when x = —1 and a local minimum when x = 3

L Ls 4
What is the value of p ? = 4@—! = O = 29 =0
d! ==l d)( x=3
A -9 39\ 2
2L e B +2p(8) +as @
-2p +9=-3 = -
cC 1 P ct 2 6? +‘t = 27 'Z_
> >®
D 1
E 3 > -0 - gP='2'+
/
76 A car P of mass 1000kg is travelling north at 30ms™" along a straight, horizontal road when it
hits another car Q which is directly ahead of P and travelling in the same direction. Car Q has a
mass of 500kg and is travelling at 20ms™".
The collision lasts for 0.20 s and immediately after the collision car Q is moving north at
30ms™.
What is the speed of P immediately after the collision and what is the size of the average
resultant force that acts on Q during the collision?
(Assume that no external forces act on the cars during the collision.)
1 BL'PO"C .
speed of P /ms average force on Q /N I
= 20 = 3
A 20 95000 Q P Coo xae loooe kgms
B 20 50000 I P = 1000 30 = 30000 k‘yws"
C 20 100000
’ro‘tal [mhai Momesrtum = 40 000 kgms
D 20 125000
— After:
<i 25 25000 p= Coo x20 = 1€000 k(ym"
Q
F 25 50000
eafum
G 25 100000 1 By consevvation of momertur,
P p= =4 0000 -15000 = 25 000
H 25 125000

=loook3 % 2.Smg'

—

Ch in MoMerkum f Q=2Ap =15000 - 10000
" ° ° fe = Gooo kgmg" =>F-= 5000 _ 95 ppeN

0.0 e

k = FA‘[‘. )
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It is given that Siwx +cCoSx = |
Dot + | = Sec‘x
7cosx +tanxsinx =5
where 0° < x <90° = Teos + Sinx ginx = §
coSJ:
What are the possible values of tanx ? Teesx. + Sinx =5
CoSX
k3
A Lo Teesx + | -cesx =§
E 5 C o8t
| =
B 1 1 6&09'- *+ o S
J_ 22 Gcos'x - Scesxx +1=0
c V3 r2«/§ cosxs S:tJ26-24 . |
2 3 \2 2
(A

E 3or2 tan = Sec'x -1 = 3,8
tam = |3 . 212
_
A metal wire of length 0.50m has a uniform cross-sectional area of 4.0 x 10~ m?.
There is a current of 4.0A in the wire.
What is the potential difference across the ends of the wire?
(resistivity of the metal = 1.6 x107 Qm)

A 005V Fl_ M.S_o
B 020V R = '7\— = Uoxis?

0-20
D 32V
E 50V \/=IK
= Yox 0.0
F 20V
= 4 _ o.¢v
S —

0
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79  An equilateral triangle of side 8 cm is drawn so that its vertices lie on the circumference of a

circle, as shown in the diagram.

o.ﬂ ahahs o'F on
e?uifaferal N ove §6

rces L0 =L‘
3,=y4
2
re &
3
What is the total of the three areas shaded in the diagram, in cm??
A 8(2m-3) — A?‘ea o'FL civcle - Areo ofA
%> | o
_ = 7C [— — — % Ex&x sin bo
B 24(n-+3) ({5 >
c 48(4n-3) _ %‘ln VS
b %(4n-6-3V3)

3

—% ('—Pn —353)
Ce flonsd) > —
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A 40N ’ra,k;,.g Momentr okout the Hinge,
B 353N Com of 9 = Sum S &
O.70 N = 0.40 %< |4g cos 20
D 80N
E 80v3N N = .%x I x (o x_f;
F ZSOgN = ﬂ

] T
-
RMn ed Mathematics and Advanced Physics )
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A uniform square trap door of side 0.80 m and mass 14 kg has a smooth hinge at one edge and

is held open at an angle of 30° to the horizontal. It is supported by a single rigid rod placed so
that it meets the surface of the trap door at 90° at a distance 0.10 m from the top edge of the
trap door, as shown.

trap door

supporting rod

hinge

What is the normal contact force exerted on the trap door by the rod?

(gravitational field strength = 10Nkg™)

-_—
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81  Which one of the following is the real solution of the equation

3x5%1_ 5" _2=0
x
A leogs(%) Let :7=
i3
5 = 3*53 -y~ 2=0
lgy‘-j—i =0
R 4o 12010
2
D leogs(E) ,J: &/ -Lo_ -z, =t
E x=lo (éj . x 30 30 > 3
83 Since :f: >0 for el reak x
F XZIO&;(%) U = gx = _;_

x = log, (/)

—/—_
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82 Two small loudspeakers are placed side by side 30cm apart.

They are connected to the same signal generator so that they emit sound of frequency 400 Hz
in phase with one another.

The sounds both reach a microphone placed 40 cm directly in front of one of the two
loudspeakers as shown.

30cm

|:l; 40cm

What is the phase difference between waves from the loudspeakers as they arrive at the
microphone?

microphone

(speed of sound = 320ms™)

A -F “0o = £0cm
B 36°
Pad("\ Ok"'f'l[uencc between - Co-4e
the L wower — 10cm

D 60° ~ e (
E 72° - E‘ o'[’ o wave wg}"«
F o0 .'. Plf\a_{'e oﬂl.ﬂueuce s -ZL o'Fo\ cyo(t. Ou*‘of SJNL,
¢ 1 As Fha.(e_ difference (s an amg,ulaw meaSure:

_7'-% 260’

= 45°

=
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83  For a particular function f(x), it is given that:

%—jfzzf(x)m - I:f(x)dx -4

and also: 2
. [} food
D[ srter- [ soae=7 =8) Fd e - [ 1t
1 y
Find the value of ij(x)dx =4 S_;F () dx - Sz F) dx

Let o= Sz £ d

b= Sf?c«) dx

B 11 So (D and @ Ccan be exf)regu( as:
7 Do + b=Y4
° =
6 x = %‘ = b=lY_aa
13 = 4- 22
E ? 6
=2 o l/3
6 =

84 An astronaut on the Moon throws a ball vertically upwards. The ball has a mass of 2.0g and is
thrown upwards at 80ms™".

What is the maximum height gained by the ball?

(gravitational field strength close to the Moon’s surface = 1.6 Nkg™)

?
A 25m vzt +das =
" w=80
- x\.éxs
B 50m O= g0 + L v=20
C 320m ¢= 6Yoo o=1.6
D 2000m
100
= %ﬁ*/-
E 3200m 32x0.|
= 920600 M
F  4000m _——
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85 Given that
flx) = on(3 +2t) dt

what is the coefficient of x* in the expansion of f(x) in powers of x?

The " term in §X) only comes from

A 70
the £° form in (3+24)

B 162
c 283 \./

4 7 4 3
D 3024 (‘5> (% (2 6

SRR (R ¥
1
F 15120 (7-3)! 3! .
= Tx&x5 ¢ x Q¢

G 22680

= 36 x 8l x 8‘63
When ih’cej vaked,
Y Y
= %EL&_"Q +t = 70% 8¢

" " : (70 "
u(y n unos

— GL70x - G&70(d)"
= Sé?OJt.7

_%—_
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86 A student has one 300 Q resistor and another resistor of resistance R.

The student plots a graph of current I against potential difference V for the 300 Q resistor and
then for both resistors connected in parallel.

vads =2 é =200N
o 30 3 0.03 _
R= T 3w&'0~* I/mA = Rpo
20

”'3”‘“ £ . 3000

0.02

N\

AN

\

10 »
0
0 1 2 3 4 5 6
VIV
What is the resistance R?
A 330 | | !
—_— = '—’_+
B 500 K R 206
C 10Q ‘
D 100Q => R-’-’ ‘ !
200 300
E 200Q _ 1
- 200 - 26e
Geoo®
G 1000Q = 600
————

/
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87  The three internal angles in a triangle are a,  and 6, and

3tana —2sinff=2 — @
Stana + 6sinf =8 —> @

What is the value of @ in degrees? _ ]L—l
2x® + @ ¢ |Htandt =
A 15 tand = |
5 s = o = tar' () :
= 467,135

C 75

o oade®,
Plug tondk =l into .
? 3—29.“@_;1 = =30, 150

E 135 Qe ot +8+0=1g0,

§=18 - 45-30'= ”’//9

88 Alight, vertical, copper wire of length 2.4 m and uniform cross-sectional area 2.0 x 107°m?
supports a load of mass 4.0kg.

The Young modulus of copperis 1.2 x10"'Pa. = 3
2
What is the strain energy in the wire? '—'zl k x

(gravitational field strength = 10Nkg™"; assume that the wire obeys Hooke’s law and that the
cross-sectional area remains constant)

) = dtres
A 8.0x10°J Styam= £ = -S—'L
, Youﬁg.M-
B 1.7x10%J |
= O - f_ = —;ﬁiﬁo/ﬂ;o:c
C 4.0x10" E EA 2%
- 4o
_3 -
D 8.0x103J 2.4 xl0°
E 4.0x102J - 1073
G
F 16x102J

Eztu\siour- Ctroum x Om'gc’mi Luﬁ‘k
* = -'Q; x 24
c

= YxIg m
| 1.
.S'hrow\ Eh&kgj Ek
=l kx x=JtFx =L, Uyrox ¥xte™
2 2 2
= fx IO—
r/—’—//——_‘
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Y = vaall'w*

(gravitational field strength = 10Nkg™) Accclwa*lon @ X 3’
-2.0
- v _
A 640N - AV _ =
Nt : .

B 768N = -0.%Yms

. nd
¢ oor US:'aj Newten's 2 Law on the Fex:on,
D 832N F o

nek

E 960N

Upoordt Ropamal.  eonkack R = 80ky =<-0Ume* + Boxlon
{TOM 'Hoov on rev.roh. p\i
w

W: Downusordys wu'?u'

on Perj‘o'\

-t —3x N fe
> LT, o xsy

] T
-
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Find the complete set of values of x for which

X-2xX>-Tx-4>0

Let $6) = 25 7% -y

A x<-1
B x>-1 Bj trial and. ervor with Fader Theorem: -F(—l) =0
S (x4 18 o Yacter of 1)

C =<4 ‘ . dlivision”

By o Jnrfuc Aon
D x<-1orx>4 jx*"a):;; :3{;;?71_4 Cx+f) (11_31-0() >0
E x<4 AL = (x+D) (x-t)(x+) > O

—3x* -7z

—(..(,_-‘4 l(-
=S —

The velocity—time graph is for an 80kg person in a lift that is moving vertically upwards.

velocity /ms™!

2.0_ 77777777777777 | |

i |

} \

| - RX
0.0 i }

0.0 5.0 10.0 20.0 25.0
time /s

What is the magnitude of the contact force between the person and the lift floor at the time
corresponding to X?

R-U) = ma

= —22. + §6o
= 768 N

%——'
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