Section A [10 marks]
Answer ALL questions. Record your choices in the table on the cover page.

The period 7 of a simple pendulum is given by the formula

1'=2an
g

where I is the length of the pendulum and g is the acceleration due to gravity.

Which quantity is a vector?
AT B =# cC 1 @ g

A rope has a length of 26.0 cm.

Its length can be expressed as 2.60 x 10” um, where n is an integer.

What is the value of n?

A -5 B -2 £ 2 5

What is the unit, newton, expressed in Sl base units?

A kgms? - B kgm's? @ kgm s D kgm?s?

Which row best describes the properties of a random error?

possible elimination of error sign and magnitude of error
A no constant
@ no varying
Cc ves constant
D yes varying
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The diagram shows the top view of a pointer rotating in a circle, of radius r and circumference

d, about an axle.
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Which row shows the displacement and distance travelled by the pointer tip?

displacement distance travelled
A dl/4
® vZr di4
c Jul4
D Va2r 3d/4

The diagram shows a displacement-time graph.

6
displacement
A
R S
T
0 - > time
P

In which region is the speed increasing?

@PQ B QR C RS
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A solid block of alloy is made by mixing copper with tin.

The table below shows the density and the mass of copper and tin used.

copper tin
density / g cm* 8.96 7.26
mass/g 860 140

What is the density of the block of alloy?

A 7.8gcm? B 81gcm? C 84gcm? ® 8.7gcm?

An object returns from the Moon to the Earth. The gravitational field strength on the Moon
is 1.6 N/kg. Which statement is correct?

The object has no weight on the Moon.

A
The object has the same mass on the Moon and the Earth.

C  The object has a greater density on the Moon than on the Earth.
D

The object is more reluctant to start moving on the Moon than on the Earth

The table below shows the velocity and acceleration of objects P, Q, R and S at a particular
instant in time.

velocity / m s™ acceleration / m s2
P -15 -5
Q -15 +5
R +10 -20
S +10 +20

Which two objects are decreasing in speed?

A PandR B PandS @QandR D QandS
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10 Two blocks X and Y of weight 10 N and 4 N respectively, are suspended by two strings and

are in equilibrium, as shown below.

ATI

“Tz

What is the size of tensions, 71 and Tz, in the two strings?

TiIN TIN
A ) 4
B 0 10
@ 14 4
D 14 14
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Section B [30 marks]
Answer ALL questions. Write your answers in the spaces provided.

An aircraft flies at a constant height.

The resultant force acting on the aircraft is due north, as shown in Fig. 1.1.
resultant north
force

force by wind
—

A

Fig. 1.1 (not to scale)
(a) Fig. 1.2 shows the resultant force drawn to scale.

Scale: 1.0 cm represents 6.0 kN

resultant
kN force

Fig. 1.2 (to scale)

(i)  Using Fig. 1.2, determine the magnitude of the resultant force.
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(i) The wind produces a constant 12 kN force towards the east.

The force by the wind and the force F from the aircraft's engines together

produce the resultant force acting on the aircraft, causingit to fly north, as shown
in Fig. 1.1.

On Fig. 1.2, complete the scale drawing to show the force by the wind and the
force F.

Use your drawing or otherwise, determine the magnitude of the force F and the
angle @ between the force F and north.

7xg=3.8 magnitude of force F = 4. 8/"N/

..........................

angle 6= ........ V ........... @

(b) The aircraft undergoes uniform acceleration of 0.70 m s2.

dfindion
(i) State what is meant by uniform acceleration.

The ssgrledion s colelso Be ke of e of ket ...

(i) Determine the mass of the aircraft.

Fzm
f2000N = m 70, s')

mz fo000 \() ()If(.)

mass of aircraft = “y"o{) (@)

(iii) Calculate tile distance travelled by the aircraft as its velocity increases from
210ms'to 240 ms™.
v=utad)

v-u
==

_ -0 N

-

0,70
= ¥2.857

bstane= Loty
= 900w (251)

distance travelled = ........... | W ...... @

[Total: 9]
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Fig. 2.1 shows a drone.

Fig. 2.1
Fig. 2.2 shows the velocity-time graph of the drone that flies vertically upwards for the first
1.00s.
vims?
8.0 by
6.0
4.0
1 \
2.0
\
0.0 i t/s
0.0-+1-0.5 1.0-H-1.5-+2.0-1-2 3.0 3.5114.0
-2.0
A\
-4.0
A Va
-6.0 7
\
-8.0
Fig. 2.2
(@) Calculate the acceleration of the drone att=0.20 s.
v=uro(t)
= 30220
=
= J3.0uns

acceleration =



(b) Describe the acceleration of the drone between t=0.80sto t = 1.00s.

T salstion.... ... onbod. ot (0
(c) Show that the distance travelled by the drone in the first 1.00 s is 3.2 m. @D
Didlince> $x(204ko) (DR -',-x(wlm)
232,

(d) Aftert=1.00 s, the drone remains stationary in mid-air for 1.50 s before its motor fails
and it falls back to its initial position at £ = 0's. =

a
The effect of air resistance can be ignored during the fall. The acceleration of free fall
is 10 ms2

() Determine the time that the drone takes to fall from the maximum height to its
initial position.

;?V-%W
1K= 04400ned) 2
'z —‘—&—v; s
.

§=0.805(2%)

timetaken=........32{........... @D

(i) On Fig. 2.2, draw the velocity-time graph from ¢ = 1.00 s to the time when the
drone falls back to its initial position. 2

[Total: 8)
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Fig. 3.1 shows a horizontal force A acting on rear wheel of a moving bicycle. Only the rear
wheel of the bicycle is driven by the pedalling of the rider.

front
wheel

ground A ) /
(a) (i) State the name of force A.

(ii) Explain, using Newton's third law, how force A occurs.

...................................................................................................

( frw )
...t\\!\‘.-\...v.‘@..a“ﬂ'!f(../\\Q’f?fftl Ly.,,ﬂ,\;,,_yqﬁud an ﬂe Tor  wheel. As ‘ﬂc rar

o Ko ddse Do e eredtel Yy e o B, grond is Jovacs
Be Mt s S D eite 0l Srarks. "}}/(V‘ .................. @
(b) ©OnFig. 3.1, draw and label
(i) the force B, which causes the front wheel to roll, @D

(i) the force C, which supports the wheels as they move across the ground. @

[Total: 5]
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4 A student investigates the terminal speeds of small steel spheres of different diameters
falling through oil.

He fills a large glass cylinder with oil and places two rubber bands around the cylinder, one
above the other, at a distance of 10.0 cm apart, as shown in Fig. 4.1.

steel sphere
\

e
rubber band/ B

\ T 10.0cm

glass cylinder — =~ \0“

Fig. 4.1

(a) The student measures the diameter of a steel sphere using an instrument. He records
down every digit of the reading on the instrument and writes 3.162 mm.

State the name of the instrument used.

...fﬁlqrqmw&rm..;.axgc....m..C.‘E‘:;‘f.r.q\.u.\:\.c.r.q»izr)................................. [1]C9
e

(b) The student drops the steel sphere into the oil and as it passes the first rubber band,
he starts a stopwatch. He stops the stopwatch as the sphere passes the second rubber

band.

He removes the steel sphere from the oil at the bottom of the cylinder and repeats the
time measurement twice for the same sphere.

The following values of time for the sphere to fall through 10.0 cm of oil are obtained.
0.83s 0.69s 0.60s

(i) Calculate the average time that the sphere takes to fall through 10.0 cm of oil.
Give your answer to 2 decimal places.

0.8340. 64 10,0
3
ZaNs C)A?)

arage fimg=

average time = ..........2: %0 ... 1]

1



(i) Determine the average speed of the sphere as it falls between the rubber bands

c\vm)e fml: \o=0,7]
= hem s (1)

average speed = ........ / .......... cmst (@

(iii) The average speed determined in (b)(ii) is the terminal speed of the sphere.

Explain, in terms of the forces, why the sphere reaches terminal speed.

w i | e e el ar He e of fhe s, is. faing, o

‘\, o\ (hy’\D wong weds e
R AT 'Mr(eyﬁ/w i, docmaser e, acedenvfion....

...v.*.".i&,.*.\tstin}.....eo..ﬁ'i....m....‘n‘s-rsc.&...a»\.{...ﬂ.e...néf..]?rre...is..ze.r.o,......
ek e, (o B wd i) % 2 j

(P\S SQQQ& K“tYQQSQ;) Afg) ﬁt’t' .“‘“QM!So h+ *erém\ WQ!&, '.‘h Jrc) ﬁl’(c th "ﬁ)H wp LG'GHQJ.)
(c) Explain why the top rubber band is not placed close to the surface of the oil.

oll
.I°....e»f.\n!e.,,\.k\f\x.....f&sm...l‘”?..smg\:....im....’& ....... rsesk....ftt»ivss\.....s&/.............

O
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(d)  The student repeats the procedure using steel spheres of different diameters d and
plots a graph of terminal speed v against d?, as shown in Fig. 4.2.
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Fig. 4.2

(i)  Using Fig. 4.2, describe the relationship between v and d2.

.Ks__ r . m(l"eg;qg} V. wcfeafes in 0 ]lhq

....................................

(v s (L(QE“ Vorr‘h.m\ t & ) L

(i) Using F|g 4. 2 determine the diameter of the sphere with a terminal speed of
8.0cm s in oil.

=35
4=54 (5f)

diameter = .......... /5)/ ......... mm ([1]

[Total: 8]

End of Paper
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