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SECTION A e

Answer ALL questions.

one answer from A to D and put » Crogg
a line through the box $& ang thcn' n

1-10, in Section A, select
nswer with a cross .

. jons our mind. put
For quest! % ange you ;
If you ch gmark your new 4

the hu\ X

re either scalars or vectors.
physical quantities are cither scalar

‘S L.; 1 i1 ag o b [s ” - ¥ 1 « y
s ble which correctly identifies a scalar quantity and a vector

ect the row of the ta

Sel
quantit)’-
T Sc;la_r- e Vector
e velocity
o A forcc__ L i
rEj_FB_-_ mass gie:
»D@_ e force
'O D velocity mass p

__(Total for Question 1 = | mark)

2 Acaris towed by a truck using a rope. The car is pulled at a constant speed creating 4
tension 7 in the rope. 2

The horizontal forces acting on the car are shown.

friction F

The magnitude of the force exerted by the truck on the car is

B AT+F
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[ 3 A girl dropped a stone int
= = © an o ’ ayr
bottom of the well afier 4 St‘conr:;m Well. She hearg the sound of
3 4]

the ac
The depth of the well js ot < Stone hitting the

£ A20m S:(&éféQél
0 B 40m = J-,%(q)l

| = €O m
jl\oft AN‘{ fo b 2n bt; £ { 4o +‘_=~_C/

1otal for Question 3 = | mark)

4 Select the row of the table that correctly matches th

deformation it can experience. " PEOPSILY OF & matecial 10 the type of
\|\
Pro / i

peLMaﬁon Plastic deformatitmﬁl

f O A brittle " no |
yes I

D(‘ B i |

‘ tui brittle yes little or no W
‘ B cC malleable no ves ][
l 0 p malleable yes little or no |
|

(Total for Question 4 = 1 mark)

5 The gravitational field strength on Jupiter is 2.6 times greater than the gravitational field
strength on Earth.

The weight of 10 kg of matter on Jupiter would be approximately

00 A 26N PRCRTD) K (D
OO B 38N
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+ otand. When a mass of () (1
d from a retort stand ¢ mass of (.03 k!: A \

5.0cm is SuS

h
&t spring

g of leng [ﬁ of the

AS pm!
1fdt.‘d the [eng

0.030 kg

stched spring can be calculated using

The energy stored in the stretch '
F=+ Fx
2

l 3 . IU.‘
= 0 x9.81 x0.
B oAc?® 0.03

[ B — x0.030x981x 0.10

|
o
S
=2
9
X
Q)
D
(A

0 C = x 0030981 x 0.050°

O @ x 0.030 x 9.81 x 0.050

7 A student takes measurements for a piece of copper wire.

_(Total for Question 6 = 1 mark)

Mass 0.00500 kg
Length 3.36m ltast no. op
' Diameter |000046 m /f §-L. S A

The student uses these values to calculate a value for the density of copper. The correctly
calculated value of density is shown on the student’ s calculator as '

[ 8954.1bbBY1

The student should state the density as

L A 8954.166841 ke m-
O B 8950 kg m

B C 895x 10°kg
B D)9.0 % 107 kg s
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DO NoT WRITE WNTHIg AREp

N mu.FWRI'I_'E INTHIS AREA

Qu‘
CStig n 'LI t e gr I s
ti lll\8 and 9 re Ot} dpl'

ang
i infor Matigy hl'll\\

A force is applied to g Spring and g}
E: e SPring o

recorded.
Th
€ new |e ngth of 4,

'C Spring i<

S OCe i o e > - ~
This procedure is fepeated for d]l'l"crcnt appl
applied for,
ru:x.

Applied
force APPlied
force
0 >E Alension
Qs Length

e [
2.

Applied
qow = L x Applied
force
Extension
0 Length

0

Qe

()

<y

P

N
J

R S

8 Which of the above graphs could be obtained from this €Xperiment?

[0 A Pand Q
OB Pand S

D@R and Q

0D RandS
(Total for Question 8 = 1 mark)

9  The graphs could show that the spring is

E@obcying Hooke's law. |~ = ,40('

[J B extending plastically.
[J C extended beyond the limit of proportionality

1 D being compressed as well as extended



January 2016 (IAL)

?—' PhysicsAndMathsTutor.com

IENENEEET]

INNEN|

ll.ll.l 1T T
1t e e Y
Tt
BN

-1 =

iII]HM?I
SRR SnEE
ERNAms my s NN
el L TN P—t—t—1{._
mailm =1
HIFIWHWumfILJ
——1 ]

0 c



WP PhysicsAndMath_

SECTION B

'\“
y Swer \]
‘Lo Ques
I est UL in !h\ p 1¢¢
¥ il : lll Wi
W l St 5 - SDs 5 (| dl.ll.

11 A box of mass 5.0 kg is moved r
. Ve 3
ed from the groung
g 0a shelf i
at a hejg) ‘1.5
entof 1.5,

YU NOTWRITE N THIS ARER

A S [lldLm IS as l\'L( . = - L
" ol s as Calg y an 15 li } |
‘i[ll il. l] e ”]L Cnere L1 T,‘\ILl edd 1€ he g l ]1 >
| > 12 IS LTLJ.\&d.
] hl.’, ‘;lud(.n[ Cullh LISC K”hKT I ] C 10 I n ( ©
i Se e T olt 1¢ I OWinge I \1”]1” 1C,

AW = FAg or AE = meAh

(a) Explain how the two formulae are equivalent
i ‘.' .

The foce F S The werobtr of
T~ k)eX/ e bl W\j J

TS

'T\f\—_c (/((‘5”*5\,\&&_ VV\ev-CV( As
T™ - Le_TJk“(* R A S 2 o, AW

(b) Calculate the increase in gravitational potential energy of the box.

Plz= Sx 1-F1x1-S

: 7T (25-(3)
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~im a value for the acceleration ] i
| out an experiment 10 abtain a value It - of free fal|
+ armned ¢
12 A student ca
|

fropped from rest £ and the motion of the ball was captured using a
/ e II‘I ‘hn 1{iud|.nl counted the frames from the recording to measure the
digital camera. ¢
time 1 for the ball to fall to the ground.

Yy measure t

A ruler was visible on the recording to enable the student to measure the distance s faljey
{ =

by the ball.

) Use Newton's second law of motion to show that the acceleration of the ball is
(a se New L
independent of its mass.

F’—‘—Ma | |

W\j — "\ g

j =& ".

(b) (i) State the equation that the student should use to calculate the value of ¢

I o= o

vINY SIHL N/ FLINA LON CH

|I E
2 | 2
|i \:‘
|I %
(ii) A value for g was obtained and was greater than expected \I =
Explain one possible source of error that would have produced a greater than t E
expected value. |3
) :
T‘\ < bq_ ( (

Meas 2l e Tnidael |
V‘{ (9 (1

_____ S d\av)oseo( TN ) _I\
wor Y rehece - In—e  reeyeecc |
e Cowye

B e L\r \" _ Ca (ce (*"r’a,\i
I \
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13 Brass is an alloy

Made {3 s e ]
: S m co
of brass Increase a5 () l

Pber ang T
e é Zing
1€ Zing co 1c,

: ‘ nteny Er'll.‘['g':ixcx and |I-l[1|:|u-
(a) (1) State whap IS meang by the term g s
. Strengthy,
e, f
o r<srst
S ‘A«c 3S 7
./
N oot '()r‘ea. &y
(i) State w hat is meant by the term hardness
Abs (; To  res- '
ad
] 37 5+ ,p(C..J -/-/'-C d-eéf‘”‘-v{ré)/\
lQJ SCPa-'?LCI\ir\ O~ Ceef—£>n
2 (b) The Stress-strain graph for sample of brass is shown, j
o Stress /
£ ress / MPa
? SO0 e~ e [
.
:

0 Strain |

The typical stress when turning a key in a lock is about 10 MPa.

Use information from the graph to suggest why brass is a suitable material for use in keys,

]OV\/\pa- 15 well belonw Twe t-v.(l-;w\%-;((
'l'\‘(/\si l~€ J'{\f—e.ﬁs(n\-( lc-CJ \/"O"\-(Q(_V\\} Ev—ea.lc

The nthl  gregieat of e corve

TS )/\'{ X\ T‘/\L‘S J w s & I:)f‘a__sg lc:_;g
wow(\z’—w\4 Aebor el onde [0 o
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i faims it will save 10% on the amount of fyq Use
fler clats ‘

.——_-.--F.-'_
—
=== 4 a3 L HeW lorry tral
ner e I [m[!L‘['-
| 4 The ¢ desig qditiond , L AT
ik 1|:1p;ru“ e low qround a IF ditional trailer and around the new lrailg,
3 II'F oW <
ow the @

h
ph:‘h.‘}.!’:l[‘]b st

The

I r';ltliliunul traj)
dllgr

New trailer

Using information from the photographs, explain why the new trailer would use less fye|

mnu;arcd to the traditional trailer.
‘% [ l O\-5S

TOF @-vp ne 'L"&-r "{’

St o lines
W‘owc/( '7"'1\-2

-F(o\,v S ol 1&—M7AG«

n—e . "ch,l—er-/ Caks.\\] less vesrstance

"Theets  less +wl0\4['<-\7L Flow b-?—l’\’\o(
T~ new M:f—er

: {quov\_('@/\‘( ‘P(Ow Cl—ccp“{s reorf
P'QSTJ"\&V\C-Q (AS(V\ WO € 'Q/V\,—Qr-qj
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! 15 (a) S at ; [
15 (a) Show that a unj; for the Young mody]
He Moduluyg ¢ Nm

E:M:F/A@NQ

8"‘(‘6—7.'\ 7/'( — — T\/W\_z

b) A foam cube of side 7 1 ... -
( g be of side 7,9 €M 1S compressed.

DO NOTWRITE INTHIS AREA

The cube js Compress i -
S cssed with g force of 5O N » ) :
5.0 cm in 1Cngih_ 2V N and the vertical sides are reduced to

A(J cm

Assume that the other dimensions of

—

7.0 cm

(i) Calculate the Young modulus of the foam.
the foam do not change.

E= P4 - 594 _6ur.
x /A 0O /5.07

Young modulus =

(i) The assumption in (i) is incorrect.
' { e B 8 y modulus.
Explain how this would affect the calculated value of the Young -

7r\c..,€a..)‘-€/ 3 'l\/"'\j

(A
o2 Ao
(-lj/\’{ a "F‘rw (‘a\{c“_(a.]iéo(

e lo\—v'ﬂf \ralee



; weted 1 'y
anism connected to the wheels

o mcch

in -l ar
yph has a sprt }:.;.:l.\ rotate bac kwards .-illd @ spring
3 Fh“h‘sh}j\\ ards, the “f the force from the spring propels the
{ bat oleaseds
I » {8 TOIEE
lane
IL,'T“P o

! { and then moves forward in a straight line
! rds. released ; h for the forward motion of the
ackwards. : graph 10 the
od backw .celeration-time
ed accelt

» is pull el
[ The acrop!:l[l;r:;‘rc. The simplift

| fla
along is shown.

geroplane

i
£ w—
h

] -

Acceleration / mg?

(a) Show that the maximum velocity of the aeroplane is about 3 m s .

\/:L&-é-a\.e
=G

= 3 ouu

PhysicsAndMathsTutor.com January. 201 6\1_
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Time | s
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DO NOT WRITE IN THiS AREA

=

a
PhysicsAndMathsTutor.com — JanCeny e

e

(b) On the axes below dray the corresponding velocity-time SR for the S

Time / s

SENOTWRITE IN THIS AREA

N ;.

 the lane after release.
al di travelled by the aerop
; the total distance
(c) Calculate

DTb'me-c = e A 2 th

= Lo[6x32 4 (3-1.0)32+ L x3.24(2:3)
e LA

L
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eroplane

el the &
um ‘,.\.-|;“[1.. ¢nelk
L \..-h!'\'-l L
| _"_'u}:‘l.k”- LLE ! z
sasx of & 1 = ’LK@- ’2 X 3'1

LEspme—T
-p.61] (2s4)

Maximum kinetic energy =

er developed by the spring mechanism during the period
) Calculate the mean pOWe \
(i) Calculate th
of acceleration.

P:E - 0O.6| :038\/\/
"3 - ¢
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(7 The photograph shows 4 lava lamp®
clear liquig _u
- Wax drop

= :\.uﬂ\ 1 the base Provides
1ght ang thermg] energy,

BO noT WRITE Wiy THIS anEn

When the lamp is switched on, large drops

| o of liquid wax are <o
within the clear liquid., {uid wax are seen o Tise and then fa))

(a) As a wax drop is heated j; CXpands, its dengity i
Saiy AL Sity decreases
liquid. < HCCreases and it rigeg through the clear

(i) Explain why the wax drop begins 1o MOVe upwards as j i heated
S48 it is ed.

. W"{ ‘CSFC‘CS DA - ay Ok.«—o/o Cop.
\Nera\m‘l Co(ow> A L,\'OJ-/\,\,\«Y[. ("“/-’)

A AanEA

. We;:j Wt 5 cong ot

-Upotknsd » profarhsm( o Velee.
Bﬁpm\s.‘ozx M beg C*—P'{\«u.,)"*‘ (0‘7)/'

L e pthresd >\,~-<7Jk+/ ey  rTves

(if) The wax drop accelerates initially and then reaches a terminal velocity.
Write a word equation for the forces acting on the wax drop when it is moving

upwards at its terminal velocity.

(A'o_}_ }\«u&‘f = \Nerjx\‘f i aLraj
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i 5
| | , as it reaches the top of the lamp,

f‘l]:l‘\! l\'\"'lft \i‘“dﬂ“l
I \f.

\lhi[ Is SCL

{ he v

Explain this observation.
43165 awaj g Tl bl
cools etovn PR o e cfs

R {0(—%({0'( @ (u.. _w~.( AC.—C.._}_“J‘ L'w 7L Mrf

?> /({64_%_«{70/\
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18 A Mangonel is a type of catapyly used |
made a working model of 5 Mangone|

O laungly Projecty)

% 8UCh as rooks \ studeny

crossbar

!‘ll\'k\'t
arm
string
rubber band
scale
handle

As the handle is turned, the arm is pulled back by the string. This increases the tension
in the rubber band. When the string is released. the rubber band causes the arm to move
upwards, launching a projectile from the bucket when the arm hits the crossbar.

(a) (i) Suggest why a rubber band is used to support the arm. "

H' (o~ S.‘LIO(‘C G A tlease <lagtic
potantral  ener

/ ing is released.
(ii) State the energy transfers that occur when the string is re "

elastrc p plrdtral Lo  lenedic
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5 30 45 60

./ m
\ean rnEe L
LS

5 3 508,
; as the angle iNCreast
SCH -

the range jnereads ’-e AC/_(J —/’L_Q

aciy Explain ¥ by
it

]Y\C reed! FI"—& 5“\7 :
wbbar B P - Lo :
~ -l?c o‘L*- 7 ST
.' AT~ -e(lms : L_f Ic\-u‘rc bl ened
P—QSM. Hw::j \j : b, \7
fk LV \/C(a fj e (Re.g”
J o »—e(ac:j J;us c
’O ,\g,_z «*Ovj-f

(i) The student replaces the projectile with one of a smaller m

<~ AT AMENTE AN 1 "[\\S N"]\:. P

ass.

State why this increases the range of the projectile.

dZF/W\. FS(‘ U N \C,,.c{ b e

lo?\r\O(/ Pr-SJfC 5« can acceltfe papre

el N1 FL1EM L ON O

vaHYy

(1ff) Suggest one modification to the model that would also increase the range of the
projectile. Give a reason for your answer.

Modification M 5€ o 7[' W e é*f recbber 434\0( |
|
Reason S’Lo 5 ~—0 1t & {‘:-\Sf"’f

J e PQIL‘K -L,‘t«/ \
i (j'z\-t L\rj)_xf L | \/c(ecr’y
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(i) Blwiw H e i sk b gy | '
Szt t —% at’
O.3-008= 3
2
£z ©.135
(i) Whisn the s wan pulleed baek through an angle of 607, the e taken for the

projes tile o demval 17 m B bty wis O 16w

Culiuliate the minimim Bartzontal distance that the target should be placed from

fhe sodul for the projectite to hici 3)

—_ \/ (2 ‘O.éwa‘l
Z‘)Ié

A =10 . 6x0O13
=\ .
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=T f mass 200 kg 1 ]
.re 1S 8 box o KE ON the koo
[here 1 . MK (o

« from s
— Jerale !

jually act* i 1o the lorry-
jorry BV s not tiex ¢

£ + o X F
ne .

oy, T1 -
™
— _.:

¢ to a speed of 15 ms ' over a distance of 39 m
rest 1o 8 :

ates from
The lom) gecelerates fre |
(n 3 &' o
| - - s gbout 3ms .
hat the acceleration of the lorry 1
Show (ha E

\/L: w” '51615
,SI - 0-+ 2—&.(37)
a=L.9ms?

(i) The maximum frictional force between the lorry and the box is 630 N,

Explain why this limits the maximum acceleration that the lorry can have withoy
the box falling off. Your answer should include a calculation.

For fiae boy ~of O «QJ(/ T v F
hee e 1 St a«cr-_e/%a_qﬁ;'o/\ ey (f\--( (er,:j

< O’\lj L on Tt lbox —
ACCelomito ¥ 5 Lrclron.

a = F 630 -

I = -2 | g
i Py, 3. LS v

ﬁ\c‘s ) 'h/ﬁ N c-.((-e./-Qr-u_e/-re,\ > 139%
&’\M -'[/""( (Br‘rJ Ccn L\W\—-’C
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(b) Once the lorry has reached ji< ;
5 de g
to the horizontal. SStnation, the back :
- Ol t e i“_.‘ s
Ty 15 tilted
- . al an an

gle o

1
w

=

=4

&

T

P-

z

o

£ Three forces act he |

£ >act on the box: the we: :

£ Ristional forte £ © Weight W, (he normal contact £

5 act force R and the
z

Q

(=

<

I+

&‘ .

X (1) State expressions for the components of the weight of the |
> e Lo ot o the comy . -&ft ol the box parallel to the back
E ) perpendicular to the back of the lorry.

=

i

- r — Wsin0

v paralle!

> \\/

2, 7, = Co, Q

5 perpendicular 5

4

’ e - . -

| (i1) The angle @ is increased until the box is just about to slide.

Given that £ = 0.32R, calculate the value of § at which the box is just about to

slide.

7\ = Q—BZR :\/\/5‘,“@ l{-
A\ R = Weos O

O =18 (25%)






