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Mark Schemes

Q1.

Question
Number

Acceptable Answers

Addirtional guidance Mark

Useofvzf

() .

e UseofV = %nra

enry

e n=11(Pas)

va(pe—pi)
e Useofy =-—&—fU

(D

8y

(1)

(1

Example of Calculation

4_(7.0%10”
al —F—

3
“m) xs1ms~2x(7800 — 1430)kg m=>

B 2

7]:

n=1.13Pas

7.0X103m

6T X Bam

5.3s

(ii) e With the large
sphere the speed
will be greater
so Stokes’ law
won't apply

e The flow is
turbulent or not
laminar

6y

(1)

(]

(iii) | Any one

e (Can eliminate
human reaction
time

¢ Can playback to
measure time
more accurately

e (Can check that
terminal
velocity is
reached

(1)
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Q2.

Question Answer Mark
Number
(a)(1) Identifies that the two chocolates on the graph are at different temperatures (1)
The greater the temperature of the chocolate, the lower the viscosity (1) 2
(a)(i1) Marked anywhere vertically above 10" Pas. (1) 1
(b) Use of drag = upthrust (1)
Use of F = 6mryv (1)
=20x10"ms™ @ 3
Example of calculation
3.7x 107°N

V=
X X1.0X107®* m x10 Pas
v=196x10"ms

(©)
Problem Bubbles forming and not rising to the surface to break
Solution Reduce the viscosity of the chocolate Or heat up the
chocolate (1)

Explanation | The greater the viscosity: the greater the viscous drag Or

the lower the (terminal) velocity (1)
The bubbles rise slower
()

OR

The lower the viscosity: the lower the viscous drag Or @

the greater the (terminal) velocity

The bubbles are able fo rise to the top quicker Or the @

bubblies rise to the top in time before the chocolate sets 3
(The 3 marking points can be awarded if seen anywhere within part (c))
Total for question 9
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Q3.

Question
Number

Answer

Additional Guidance Mark

e Use of F=6mnrv

(1

eUseof U=mgand p = % (1)

4
and V = 3117'3

eRecognises W=F + U

S
eUse of v = =

Either

et=17x10"s

comparison with

6 months

and conclusion
consistent with
their answer

Or

§s=33-36m

comparison with
4 m and
conclusion consistent

with their answer

(1)
(1)

(1

(1)

Example of calculation

F=6mx10x103kgm?’s!x25x107" mxv

=2m(2.5 x 1077 m)*=6.5x10" m?

U= pwVg =1000kgm> x 65x10¥m* x 981 ms~!

U=64x10"N

W=2650kgm™ x 65x10¥m* x 981 ms™?
W=17x10"N

F=17x10°N-64x10""N
F=11x10°N

11 % 10°°N
YT enx 1.0 x 103kgm=1s71 x 25x 1077 m

v=23x%x10"ms!

& 4m
23x107"ms™!

=17x10"s

t =197 days which 1s 6.6 months

accept 1 month = 28 to 31 days giving t = 6.3 to
7.0 months
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Q4.

Question Acceptable answers 4 -
Number P Additional guidance Mark
(1) Example of Calculation.
o Useofp= % D) [ e 0.043 kg
5300 kgm™3
e V=81x10% (@’ M 2
(e V=8.1x10%m?
(ii) Show that value gives 2.50 Q
o Useof A=mr? and V = Al (§))
Example of Calculation.
o UseofR=%2 )
A A=m(6x10° mm)?=1.13 x 10+
1) | m? 3

e R=25Q (ecf from (a)(1))

8.1x10%m*=(1.13 x 10*m?) !
[=0.0716 m

_ (40 x107° 2m)(0.0716 m)
- (1.13 X 10~% m?)

R=254Q
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