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\ 1.2 GRAPHING IN PHYSICS HW SOLUTIONS

1. For each graph A-H, suggest a relationship between y and x; in other words, guess the function y(x).
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¢ 2. Aclam farmer has been keeping records concerning the H.0T/°C Number of |
water temperature and the number of clams developing from | clams |

fertilized eggs. The data is recorded to the right. Graph the 15 75

data and determine the optimum temperature for clam 20 90

development. | 25 120

' 30 140

SEE ATACHED SHSET 35 75

| 40 40

I 45 15

50 0




3. According to Charles' Law, the volume of a gas decreases as the temperature of the gas decreases.
A sample of gas was collected at 100 °C and then cooled. The changes in the volume of the sample
were measured, and the data is shown below.

’ L oc viml a) Graph the data, aliowing space for extrapolation.
| 109 A7 ('X RANGE : =300t 120 ; ¢ RANCGT . -50'!'635?3)
80 | 2917 b) The temperature at which the volume of the gas
‘ 60 288 reaches zero is the theoretical temperature of absolute
40 278 zero. From your graph, determine the T of absolute zero
30 252 in °C.
20 243
10 236
| 0 233 SET ATTACHSDY SHEE
-10 227
-30 202
- 265,

4. A particle is moving in a circular path of radius r. The time taken for one complete revolution is T. They’
4m’r

T2

experimental variables (ris held constant), what would you graph in order to get a straight line and
? {
what would the slope of the line represent” Sol i mPH A N, /Tg a
A= dn 2 eite A y= =my+b l
T Q=L o | Jhe dop g e et 4
| fron whd\ a Coud be fourd. |

v=+kP

acceleration a of the particle is given by the expression a= “Assuming a and T are

5. The speed of sound v in a gas is related to the pressure P of the gas by the expression

where k is a constant. Which variables should be plotted in order to produce a straight
line graph with the slope equal to k? What are the units of thlS slope?
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6. The variation with speed v of the force F acting on an object is given by the expression

d OR

F= pv2 + gv where p and g are constants. What quantity should be plotted on the y-axis of a
graph and what should be plotted on the x-axis in order to give a straight-line graph, and what
are the units of the resulting gradient? _E _L (
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7. The table below gives values of the resistance R of an electrical component for different values of its
temperature 7.

e | e | e oo | | e

a) On the grid below, plot a graph to show the variation with temperature T of the resistance R.
Show values on the temperature axis from ' = 0°Cto T = 10°C.

HOF R VS T

7560

A/S

b) Draw a curve that best fits the points you have plotted. Extend your curve to cover the
temperature range from 0°C to 10°C.

c) Use your graph to determine the resistance at 0°C and at 10°C.




8. The thickness of the annual rings of a tree indicate what type of environmental situation was
occurring at the time of its development. A thin ring, usually indicates a rough period of development,
such as lack of water, forest fires, or a major insect infestation. A thick ring indicates just the opposite.
Below are data for trees in two different forests:

Age of the tree;; FOREST A: Average thickness of | FOREST B: Average thickness of
| years the annual rings / cm the annual rings / cm

| 10 2.0 2.2 ]
| 20 2.2 2.5 |
| 30 3.5 3.6 |
| 35 3.0 3.8 |
| 50 4.5 4.0 |
| 60 4.3 4.5 J

SEE ATTACHE) SHEET

b) What was the average thickness of the annual rings of 40 year old trees in Forest A?

a) Graph this data, and draw in the best fit curve to the data points.

c) Based on this data, what can you conclude about Forest A and Forest B?
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9. The data table contains time and position data for a bicyclist riding Time / min Distance from
from home on a trip. SeE ATHACHSED <Hest home / km
| 0 0
a) Graph the data and connect the points with straight lines. 10 10
b) From your graph, estimate the position of the bicycle at 45 min. l 20 2.0
and 75 min. 30 4.5
40 4.5
c) From your graph, estimate the speed of the bicycle at 40 min. 50 4.5
and 65 min. 60 70 |
. o . _ . ‘ 70 8.5 |
d) During what time interval is the bicycle going the fastest? Is 30 85 |
the bicycle ever at rest? If so, during what time interval(s)? I 30 6‘ 5
o . —
10. The data table shows experimental time and position data for a | Time/s Position / cm
moving object (distance measured from a stationary point). 0.0 8.0 ..‘5\
S ATTACHID E:H'ﬂ T | 1.0 4.1 |
a) Make a proper line graph of this data on the grid below. 20 40
Carefully draw the best fit line through your data. 30 790
b) From your graph, estimate the position of the object at 3.5 s and | 4.0 4.0
10.5s. 5.0 4.2
6.0 8.1
c) From your graph, estimate the speed of the object at 4.5 s and l 7.0 4.0
6.0 s. 8.0 -4.1
9.0 -8.0
d) Briefly explain the movement of this object in a short paragraph. 10.0 30 |
What do you think the object might be? 110 a1
12.0 | 7.9
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11. The graph shows the resistance R vs.
temperature T for an electrical
component. A student hypothesizes that
resistance is inversely proportional to
temperature. Use the graph to determine
whether the student is correct.
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12. At high pressures, a real gas does not behave as an ideal gas. For a certain range of

the gas at constant temperature is given by the equation

PV =A +BP

where A and B are constants.

pressures, it is suggested that the relation between the pressure P and volume V of one mole of

In an experiment to measure the deviation of nitrogen gas from ideal gas behaviour, 1 mole of
nitrogen gas was compressed at a constant temperature of 150 K. The volume V of the gas was
measured for different values of the pressure P. A graph of the product PV of pressure and
volume was piotted against the pressure P and is shown below.
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a) Draw a line of best fit for the data points.

b) Use your best fit line to determine the values (with units) of the constants A and B in the

equation

PV =A +BP
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13. The diagram shows two parallel conducting plates |
connected to a variable voltage supply. The piates J
are of equal areas and are a distance d apart. _ + _l_{'

variable voitage supply 7 ;[
The charge Q on one of the plates is measured for - l
different values of the potential difference V applied
between the plates. The values obtained are shown
in the table below. Uncertainties in the data are not
included.
Acsome, Pt Hee
QZQPL« Ot +l«mu3h
N Ov\& LA, ‘(ff ¥ LAl
o Hoaaf
\/ - 0, Q=0.
a) Plot a graph of V (x-axis) against Q (y-axis) and draw the line of best fit for the data points.
ﬂ
b) Determine the gradient of your best-fit line. N
c) The gradient of the graph is a property of the two plates and is known as capacitance.
Deduce the units of capacitance.
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14. The resistance R of a sample of mercury was measured as a function of temperature T of the sample.
The sample was cooled, and data points were taken at temperature intervals of 0.2 K and graphed:
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a) The hypothesis is that R is proportional to 7 for T > 4.5 K. Suggest whether the data supports this
hypothesis and why.

NO; The graph jn +hat region is not @ Straglt Liee.
b) Draw a line of best fit through the data.

c) State the value of R for which the rate of change of R of the sample with T is least.

At R=04., the Line has no Sloge, s no cbovve,

d) Atatemperature T, the resistance suddenly becomes zero. State a range for the possible values
of 7. based on the graph.

g 4'2-4:?[

e) Outfiné 2 reasons why you would not use the data in the graph to determine an accurate value for
R at room temperature.
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No. of clams

The optimum temperature for clam development is around 30°C, as shown by the graph.

Volume (ml)

Volume and Temperature of a Gas

y = mx+b

m(Slope): 0.875 miideg C
b(Y-intercept): 231 mi
~_Correlation:0.988
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The line crosses the 0 ml horizontal at T = -265°C. Note that this is very close to the given
value of absolute zero, 0 K = -273°C.



8. Tree Ring Thickness vs. Ages of Trees in 2 Forests
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9. Distance from Home vs Time for a Cyclist
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10. Position vs Time for a Moving Object -

T"

Position (cm)

' AI.HD it Furbata SeiPosrhon |
y = A"Sin(B*x+C) + D |
1 la(Amplitude): 8.01 +/- 0.0309
' B(Frequency): -1.05 +/- 0.00130

5 | C{Phase): 1.57 +/- 0.00884
D(Offset); 0.0272 +/- 0.0241
. RMSE: 0.0812
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