(j) A pleasing number of candidates got this right. It

wa

s a shame that a number did not read the

question carefully and talked about increasing
frequency.

(k) Most got this right, but a significant number gave
the rather puzzling answer of “c” for X.

(1) Most candidates had the right idea but some were
not able to explain clearly enough to gain both marks.

PHYSICS MARKING SCHEDULE 1996

The following formulae may be of use to you: .,

Ap=Ft y=Asin(wt+¢)
_ mo? ; v=Awcos(wt+¢)
=T . .
r
mx =mx, a=-Ao?sin(wt+¢)
myx; =my(d—x;) mumn«}
L=mur V. = Ve
ms
L=lw bt MW
1 X, =0l
0 = wgt +50t? Bl .
I .
=0y + ot Xn = Nm
? = 0y? +2a0
Question 1: Dodgems and the Log Flume (18 marks)
@ p=mv , A
= (170 +85)x 3.0 :
= 770 (765) kg ms?
Formula and substitution (1 mark)
Answer (1 mark)
(b) It must stop on impact (1 mark)
because momentum must be conserved (1 mark)
() E;= '2mv?
= 0.5x255x3.0%
= 11475 :
= 1100 (1150) ]
Formula and substitution (1 mark)
Answer (1 mark)
(d) .Oos<nnma to heat (1 mark)
(e) () E,(gained) = E,(lost)
1amv? = mgh
2% 311 x v* = 311 x 9.80 x 8.00
=v = 12522
= 125 (13) ms?
Conservation of energy concept (1 mark)
Formulae and substitution (1 mark)
Answer (1 mark)

®

(ii) Some of the energy would be lost as heat.

©

)

(Friction would slow the log down.) (1 mark)
F .
\ reaction
,_\ /minzos
_um_.wiq
Correct direction and label (1 mark each)
/%—::wa e
Correct direction « 1 mark)
Ap = Ft
. =mv = Ft
311x 115 = Fx 150
= F= 23843 ;
= 2380N ; s P
Correct concept ; . (1 mark)
Formula and substitution (1 mark)
Answer

(1 mark)

Otm-—mos 2: The Roller Coaster and u:—:vnm Boats

(18 marks).", N

@ .0 3;.. o
BB
ow R P

®)

(©

(@

Correct direction (1 mark each)
"F= F+R,;

Formula correct or consistent with diagram (1 mark)

F= m . i

r ) ) ... . N i N
At minimum speed R | is zero , .
) oy
my
= mg= |ﬂ|.
=v =+98x477
= 6.84 ms?

Recognition that R _is zero (1 mark)

Recognition that F is centripetal (1 mark)

Answer ¢ (1 mark)

mx = m(d-x) '

52xx= 58(045-x) 4

Concept (1 mark)

Substitution (1 mark)

(e)  Theboat will translate in the direction of the jump
and rotate about the centre of mass of the system
(in an anticlockwise direction).
. The boat will translate (1 mark)
The boat will rotate (1 mark)
Directions are correct (1 mark)
() L = mvr ,
= 58x2.0x(0.45-0.23727) il
= 24.677
= 25(24.7) kg m?s?
Correctr = ! . (1 mark)
Formula and substitution of m and v (1 mark)
Answer (consequential allowed) (1 mark)
A.mv a= .bln_w
w316
6.0
= 0.5267
= 0.53 (0.527) rad s?
Formula and substitution (1 mark)
Answer ,G mark)
t . . 1=l ] ) ; .
RS S
0.5267 '
= 7.8033 . : o 5
. =178(780)kgm* i '
Formula and substitution (1 mark)
.. Answer (1 mark)
Question 3: Oscillations (14 marks) ’
(@ o = 2nf
_x
T 75
= 0.83776
= 0.84(0.838) rad s
Formula and substitution (1 mark)
Answer (1 mark)
b) a = Aw?
= 0.80 x 0.83776*
. Formula (1 mark)
Substitution (1 mark)
© @
displacement (m) X\
1.0
0.5
0 T : : uzBo@
0.5
-1

«)
(e)

acceleration (m s-2)

1.
0.5
time (s)
R SRRET-RARL St ke b 3
Both curves sinusoidal (1 mark)
Period is 7.5s (1 mark)
Maximum displacement correct (1 mark)
Maximum acceleration correct (1 mark)
Graphs show opposite phase (1 mark)
Graphs drawn with reasonable care (1 mark)
Because the amplitude decreases. (1 mark)
e oo
1.0m,
Llm
v
0 = cos? 10
11
= 24.62°
= 0.4297 rad
6= ot
0.4297
2Dt = —
0.83776
= 05129 s
total time = 4xt
= 2.0517
= 2.1(2.05)s
Triangle correct (or correct formula) (1 mark)
8 correct (1 mark)
Time correct (1 mark)

Question 4: Waves (16 marks)

(@)

®)
(©

(d)

The incident wave will be reflected and travel

back through itself. (1 mark)
Transverse. (1 mark)
Strength of the wind

Rigidity of tower

Frequency of wind gusts / natural frequency
Height / diameter of tower.
Each of two correct answers (1 mark)
They are both transverse and longitudinal.

(1 mark)
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The Distributor (4 marks)

(8)

Q =VC
= 12x0.20 x 10
= 24x10¢C
Formula and substitution (1 mark)
Answer (1 mark)
12
6.0
0.0

Voltage intercept at 12 V ) (1 mark)
Curve indicates a longer discharge time (1 mark)

Question 8: Cosmic Rays (24 marks)

(@

®)

()

()

d = vt
4600
=t =rx10°
= 155%x10%s
Formula and substitution (1 mark)
Answer (1 mark)

When a particle is travelling close to the speed
of light, time, relative to that on earth, travels
more slowly.

Recognition that relativity is the principle (1 mark)
Recognition that there is either a time (mass)

increase or distance decrease. (1 mark)
c =f\
3.00x10%
=2 A ==
5.379x10™
= 55772 x 107
= 558 %107 m
Formula and substitution . (1 mark)
Answer (1 mark)
E =hf
= 6.63x10% x 5379 x 10" .
Formula (1 mark)
Substitution (1 mark)

(8
()]

@
@

(k)

M

E =hf,
c =1\
= A = .rln.
E
_ 6.63x107 x3.00x10°
3.16x107"
= 6.29%107m
= orange
Both formulae used (1 mark)
Substitution and answer (1 mark)
Colour ’ (1 mark)

Second excited energy state =-1.51x10"]
First excited energy state ~ =-1.86x10"]
Difference between ground and first correct (1 mark)
Difference between first and second correct (1 mark)
Energies increase from the ground state (1 mark)

L=2 (1 mark)
1 (1.1 '
—=1097x10"| 5 +—
A TN " NL
=21 =1215x10"m {
Formula and substitution (1 mark)
Answer ' e (1 mark)
In the ultra-violet (or above) range. (1 mark)
. The wavelength would appear to be shorter
because of the Doppler effect. - . (1 mark)
a=1 (1 mark)
b=1 (1 mark)
Xis a proton (or hydrogen nucleus)”* ~1 mark)

It can be used to determine the age of dead
organic material. (1 mark)
By relating the current activity of the sample to
the known activity of living organic matter the
half-life of C-14 can be used to find the sample’s
age. (1 mark)






