PHYSICS FORM THREE PP1 MARKING SCHEME
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SECTION B 55MKS
13. The extension of  a spring is directly proportional to the force applied provided the elastic limit is not exceeded. 
b i
[image: ]
A - 1mk
S – 1mk
P – 2mks
L – 1mk

ii 0.80N
iii) Spring constant  = 
= slope  =     =  	    0.8 N
			3.8 x 10-2 m 
          = 21N m-1


14. A flow in which every particle of fluid passing a point follows the path of the preceeding particle. 

b  i)   
 [image: ]
ii) The above awing moves faster than the air below. Pressure above wing is reduced. The resulting pressure difference creactes a lift. 
c) A1v1  = A2v2
A1  =  π(2.6cm)2
A2  = (0.65cm)2 
π(2.62)cm3x v1 m s-1
      = π(0.652)cm2 x 3m s-1
v1 = 0.19m s-1

15. a) When one sucks from the straw the pressure inside the straw is reduced. This allows the atmospheric pressure on the surface of the milk topush the milk up the straw and into the mouth.
b i) oil is incompressible 
ii) When the driver steps on the foot pedal, the force is transmitted through the level system to the piston in the master cylinder. The pressure produced in the master cylinder is transmitted through the fluid to the wheel (or slave) cylinders where the pistons in turn push the brake shoes outwards. When the brake shoes are pushed out, the brake-lining presses on the rotating wheel causing the car to slow down or to stop.
iii) Air is compressible and so the force exerted would be partially used to compress the air instead of pushing out the break shoes. 
c)Pressure in both cylinders is the same\
pressure in the plunger (small piston) 
= 	  500N			(1mk)
	0.0262 π m2
force in larger piston = PA

           500N           Nm-2 x 0.162 π m2 		(1mk)
=	0.0262 π m2

= 18935N	(1mk)


16. a) i) Fast moving air molecules move continuously and randomly and collide with the smoke particles.
ii) Larger particles may not be moved much by the fast moving air particles.
iii) Increase in air temperature would increase the speed of air molecules and hence the number of collisions would be more. 
b i) Volume of the oil drop 
 = π3  =    x 3.14 x 0.0353 cm3  (1mk)

let the thickness be    	 =  x
volume of the patch   	 =  π R2x
	=	3.14 x (37.5)2 cm2  × x 

Volume of the patch  = volume of the oil drop.(1mk)

3.14x (37.5)2 cm2  × x  = x  3.14 x (0.035)3 cm3

x =   x (0.035)3 cm3  x    1		(1mk)
                                        (37.5)2 
	= 		4.066 x 10-8cm
	= 		4.066 x 120-10 m 
	= 		4.1 x 10-10 m.		(1mk)
ii) –  the oil does not evaporate 
· the oil spreads to a one molecule thick layer.





17. n =   (1mk)
 = 3  x    108
            1.88 x 108 (1mk) 
	 = 1.596 
	 =  1.6	 (1mk)



b i)
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ii Sin C =           	(1mk) 

              =  	 (1mk)

C             = 38.8° 	(1mk)

c) n =  sin θ  		(1mk)
           sin r
1.596  =    sin   θ 	(1mk)
	     sin 21.2
θ = 35.25   		(1mk)

18. period (T)  = 1.65 

ii) Amplitude = 4cm

iii)  = fy 
^=   
f =   =  = 0.625 (1mk) 

^ 

 = 6.4 m (1mk)
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1. Actual diameter
= (7.50+0.47) +0.02 v
= 7.97+0.02 &
- 795mm Tnormal reaction R €80
2. l
friction force ——>F v normal reaction directi%gs
PI——— must
v |. friction force }correct
3. F, =F, orFA,=F, v correct formula
T‘_ _t IAI IAI
leu(§f=loxux(22§f ' v correct substitution
F, x &= 10
4
F, = 40N v CAO
4. - Temperature . v Any 1 correct answer
- Density of the gas
S. - when there is fire, temperature rises, mercury expands and
touches terminal X circuit is completed, current flows
and the bell rings; v correct explanation
6. - water in container A v
- cold water in denser than warm water, hence sinks to the v correct explanation
bottom setting up convection currents.
7. Clockwise moments = anticlockwise moments.
Wx40 = 50x10x10 v correct substitution
100 1000 100
40W=35
W=0.125N v correct value of weight W
Tension in the string = 0.5 + 0.125 = 0.625N v correct value of T.
8. - ithas a wide base area v
- has a heavy base v
% AV =AN, v correct formula
15x10=15x 107V, v correct substitution
2
V,=15x5
1.5 x 102
=500cm/s or 5m/s v CAO
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Velchly(m/s)
v check for
- correct labelling of axes 3
+ - straight line graph through
% origin '
g e time(S) = z
11. Saw dust increases stopping time; this reduces the rate of change v correct explanation
of momentum which is force; v
12. a=y-u=0-30=-600m/s* . acceleration :
t 005 5
F=ma E
=20% 600 v coerect substitution !
. 1000
N v CAO
TOTAL MARKS 25 g
SECTIONB Q
13.a) The extension of an elastic material is directly proportional to v correct statement il
the applied force provided the elastic limit is not exceeded. (accept helical spring) :
b) Graph.
if) ) Spring constant =1 Y | K=l
slope slope
Slope=_4-1 =_3 =0.7692
52-13 39
K=_1 =1.3N/emor 130N/m v, CAO
0.7692
IL. Force =5.2N
Work done = % fe force from graph
=%x52x4x107 correct substitution
=0.104J. - CAO
OR .
Work done = Yske? formula
=% x130x (4 x 1077 correct substitution
=0.104) CAO
i) Power=_work done
time taken
=120x 10 x 10 v correct substitution
60
=200 watts or 200J/s CAO
i) Power supplied = 200 x 100
30 . : ;
=250W CAO i
TOTAL MARKS 14
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(v) To bring down the index to the
level of mercury after reading
the maximum or minimum
temperature.

15. (a) The extension of a spring is directly

proportional to the force applied

provided the elastic limit is not
exceeded.

(i) 0.80N
(iii) Spring constant =

m

e
dL 08N
=slope = o
BN\
16. (a) - Friction always opposes
movement.

~ Moving parts use some energy.

(b) - As the load increases, the effect of
friction is less significant.

— As the load increases, the work
done in moving parts becomes less
significant.

= At maximum efficiency, work
output equals work input.

(c) (i) Work = force x distance
=22Nx2m=44].

(ii) Work done on the load

= load x distance (height)
=50Nx0.5m
=25].

work output

(iii) Efficiency = 0 gt

work on load
work by system
25N
= 24N % 100%

57%.

(b) (i)

(N)
R

H-Load
T |
e
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V.R.= number of threads = 3
M.A.
E =g %100
N
= (o) +3)x 100
= 80%.
(iii) Since V.R. =3

Effort to raise load required is %
=2 N.
But the weight of the lower pulley
is 0.3 N.
The total force required is
2N+03N=23N.
But force
Applied =2.5N
Friction =2.5-2.3
=0.2N.

16. (a) The heat required to change 1 kg
of a substance at its normal boiling
point to vapour without a change of
temperature.

(b) (i) Q=VIt=Pt
=15x10x60
=9000]J.

(ii) Mass evaporated =3.5g
Q=mL=9000]
9000]

35x 10~3kg

=257x10°] kg™

L =

(iii) Heat is lost to the surroundings
since the beaker is open. This
makes the value of L to be high.

(c) Heat lost -

=0.100 kg x ¢ x (100 — 23.4) K

Heat gained

=0.08kgx4200] kg ' K-1x(23.4

-20)K
Heat lost = heat gained
0.10 kg x ¢ x 76.6 K
= 0.08 kg x4 200 J kg 'K~ x 3.4 K
0.08 kg x 4200 ] kg™! K1 x 3.4 K
- 0.10 kg x 76.6 K
=149 kg ' KL
17. (a) A flow in which every particle of fluid
passing a point follows the path of the
preceeding particle.

(b) @

———‘-\‘\ st
(ii) The air above a wing moves faster
than the air below. Pressure above
wing is reduced. The resulting
pressure difference creates a lift.
(c) A=Ay,
A, =m(2.6 cm)?
A, =m(0.65cm)?
7(2.6%) cm?x v, m s~}
=m(0.65%) cm?>x 3 m s~}
v =0I9me’,
The weight of the fluid displaced when

a body in floating in the fluid is equal
to the weight of the body.

(b) (i) Volumeof A =2 cm?x2cm
=4 cm?.

18. (a)

Weight
= 'mﬁa m? x 800 kg m3
x 10 N kg!
= 0.032 N.
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