UNIVERSITY of KWAZULU-NATAL

PHYSICS 001 June 2006 Examination Answers

Course Code PHY001


 SEQ CHAPTER \h \r 1UNIVERSITY OF KWAZULU-NATAL





FIRST SEMESTER EXAMINATION: 8th JUNE 2006

Subject, Course and Code:  PHYSICS 001    
DURATION: 2  HOURS
TOTAL MARKS:120 


INTERNAL EXAMINERS: Mr R. Webber and Mrs S. Halstead, 

INTERNAL MODERATOR: Dr V. Couling



SHORT QUESTIONS



Multiple Choice Questions:

1(b)
2(d)
3(d)
4(b)
5(d)





5 x 2 = [10]

6. calculations 

(a) 2.528 cm  +  93.4 mm 
____118.7 mm  or  11.87 cm  __

(b) 9.823 g/cm3 ×6.1×10−3 cm3
_____0.060   or   6.0×10-2 g  ___

(c) 234 m/s ÷ 84 s

_____2.8 m/s ________________

(d) 5.72×103 g − 3.462×10−3 g
_____7.72 ×103  g or 5720 g____(8)

7. Convert 

(a) 204.0 kg =
___2.040 ×108  ___  mg



(1)
(b) 503.8 cm3 =
____5.038 ×10-1  __  litres



(1)
(c) 0.0025 m3 =
____2.5 (×100 ) ____ dm3



(1)
(d) 25.9 litres =
 ____2.59 ×10-2  ___ kilolitres


(1)
(e) 60 km/h =
_____1.7 ×101  ____ m/s



(2)

8. Themba 
(a) A and D 
(b) E to F  or E to G

(c) 860 + 860 = 1720 m
[5]
(d)    


[3]

(e)
  










[2]






TOTAL SHORT QUESTIONS 34 marks
_____________________________________________________________________

LONG QUESTIONS 


Question 1
(8 marks)

(a) Student # 1:  Too many significant figures, 7.93 g is the correct mean.
Student # 2: Too few significant figures, it should be 7.9000 g.  
(25 is a counted number with no uncertainty)
(b) Student # 1:  %E = 
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(4)

(c) Student # 2 has less % error or more significant figures.



(2)

Question 2
(17 marks) A food scientist
(a)

	
	A
	B

	HPV
	2.28 + 0.10 = 2.38
	2.06 + 0.10 = 2.16

	LPV
	2.28 – 0.10 = 2.18
	2.06 – 0.10 = 1.96








If these sweets were the same material, the densities would be the same.  But there is no overlap of density ranges so the densities cannot be the same, and so the sweets cannot be the same type.    

(b)
The density or ratio 
[image: image3.wmf]volume

mass

will be the same for both samples, because they are the same material.  
But the volume of D is 
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 X the volume of C, 
so the mass of D will also be 2.5 X mass C.  This is 120 X 2.5 = 300 g

OR
These are homogeneous samples, so for C we can share out the 120 grams into 30 pieces of 1 cm3 so each has a mass of 
[image: image5.wmf]=

30

120

4.0 g.  
D has a total of 75 of these pieces, so the mass of D will be 74 X 4.0 = 300 g.

(6)

(c)

	Sample E
	Sample F

	mE = 2 mF
	mF

	VE
	4VE

	dE
	dF = 3.2 g/cm3
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   Therefore 
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     therefore    dE = 2 x 3.2 x 4 = 6.4 g/cm3        
Question 3
(9 marks)
(a) density = 8.5 ± 0.6 g/cm3. 
HPV = 9.1 g/cm3
LPV = 7.9 g/cm3
This range of values includes all of: nickel, brass and iron.    


  (3)

	Gold 
	Rock

	Let x be the mass of gold
	Mass of rock = 69.90 – x 

	dgold = 19.3 g/cm3
	drock ?

	Vgold = 
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(b) 




Total volume = 23.17 cm3.
Therefore 
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  this gives x = 
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Therefore the mass of gold is 3.8 grams 
  




(6)

Question 4
(12 marks)
	x-components
	y-components

	Ax = +66cos 40( = +51 km
	Ay = –66sin 40(= –42 km

	BX = –30cos 60(= –15 km
	By = +30sin 60(= +26km

	CX = 0
	Cy = –20 km 

	Resx = +51 – 15 + 0
         = +36km
	Resy = –42 + 26 –20 

         = –36km



R2 = 362 +362  = 2592

 R = 51 km

tan ( = 
[image: image12.wmf]36
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        ( = 45(
Bearing = 180( – 45( = 135(
Resultant displacement is 51 km on bearing 135(
Question  5
(17 marks)
(a)
Find the speed of the train after 12.0 s 
v = u + at
   = 0 + 1.25 X 12.0     = 15.0 m/s

(4)

(b)
Determine the distance travelled by the train while at constant speed.
t = 30 X 60 = 1800 s
a = 0
s = ut + 2at2     = 15.0 X 1800  + 0     = 27000 m  

(4) 

(c)
Total dist = distance for accel + dist for const vel + distance for decel  
                = 28.010 X 1000 = 28010 m
Find distance during acceleration
s = ut + 2at2
    = 0 + 2 X 1.25 X 12.02   = 90.0 m

Therefore dist during decel = 28010 – 27000 – 90 = 920 m 

(4)
(d)
Calculate the acceleration as it slows to a stop

v2 = u2 + 2as
0  =  15.02 + 2a X 920
a = –0.122 m/s2








(2)

(e)
Calculate the time taken for the whole journey
Time for deceleration:
v = u + at
0 = 15.0 + (–0.122) X t                          therefore t = 123 s
Total time = 12.0 + 1800 + 123  = 1935 s





(3)
Question 6  (Use magnitude of g = 9.80 ms-2 )

(15 marks)


(a) v = 0 and a = –9.80 m/s2  (because upwards motion is positive)


(2)
(b) u = +11.0 m/s
v ?
a = –9.80 m/s2  
s = –32.0m (because it is downwards from the start)

v2 = u2 + 2as
     = 11.02 + a X (–9.80) X (–32.0m) You must show the negative signs  = 748
 v  = 
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  v = –27.4 m/s
(must be negative because it is downward) (or –27.3 if you round off earlier) 
(c) Calculate the time it takes for the ball to reach the water
          (d)
v = u + at
–27.4 = 11.0 + (–9.80) x t
t = 3.92 s
Calculate how far the boat moves in this time.
u = 20 m/s
a = 0 (constant velocity)
s = ut + 2at2
   = 20 x 3.92 + 0  =  78 m 
Therefore the boat will not reach the position below the bridge, it will be 2 metres short.
Alternatively calculate how long it takes the boat to travel 80 m.
s = ut + 2at2
80 = 20 t + 0 
t = 4.0 s  Therefore it takes longer for the boat to reach the bridge than it takes for the ball to fall to the water.
Question 7  (Use magnitude of g = 9.80 ms-2 )

(8 marks)

We must separate the initial velocity into vertical and horizontal components.  Remember, only time is the same for both components.  
We are given a reference frame 



(a)  Vertical displacement after 1.12 seconds
uV = 8.0 sin 80(
     = 7.9 m/s
aV = – 9.8 m/s2
t = 1.12 s
sV = uVt + 2 aV t2
     = 7.9 × 1.12 + 2 (– 9.8 ) 1.122
= 2.7 m                         [7]  

 (b)  horizontal displacement after 1.12 s
uh = 8.0 cos 80(
     = 1.4 m/s
ah = 0
t = 1.12 s
sh  = uht + 2 ah t2
      = 1.4 × 1.12 + 0 
      = 1.6 m                  [4]



 TOTAL LONG QUESTIONS  86 marks
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