Unit Test: Tuesday

« Average Rate of Change
 Instantaneous Rate of Change
 Applications of Rate of Change



Review Work:
e Review Sheet

S
e Textbook:
Page 90: # 15, 16
Practice Questions: pgs. 105 - 106

Solutions...

page 90: #15. a) 44m; tangent is horizontal
b) ~6s; -29.3 m/s, falling
c) 94 m/s

H16 W Teas INsTRLMENTS  TI-83 P b) 2 monThS, ~2.9 months
' ¢) aproaches 2 m
d) 18 cm/month
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Rate of change

For y=x*, find the average rate of change as

(@) x changes from 1 to 3
(b) x changes from 2 to 5.

Mr Bishop and his family leave on a car trip Saturday morning at SAM and arrive at their
destination at 11AM. When he began his trip , the car’s odometer read 44520 km and when
he arrived it read 45000 km. What was the average speed for the trip?

i : s b - 28
A protein disintegrates into amino acid. according to the formula M = 77 where M,
+

the mass of the protein, is measured in grams, and 7 is the measure in hours. Find the

average reaction rate from #=0 to #=2 hours. Interpret your answer.

w0

10.

i

For f{xy=x  fndthe average rates of change and sketch the secant lines as:
(2) x changes from 2 {04
. (&) x changes from —4 to 1
»

The cost of producing and marketing a certain screwdriver is found to obey the formula
Clx)=+x » 05 x <100 where x is measured in units of screwdrivers produced and C is
is measured in dollars. Find .

'(2) the average rate of change in cost from x=21to x=4.

(b) the average rate of change in cost from ¥=2 to x= 3.

At the beginning of the odometer on a car reads 30680 and it has a full tank of gas . At the
end of the trip the odometer reads 30970. It takes 40 litres of gas to fill the tank again.
What is the average rate of consumption ?

A thermometer is taken from a room where the temperature is 20°C +to the outdoors where
The temperatureis 5 ° C. Temperature readings (T) are taken every half-minute and are
shown in the following table. The time () is measured in minutes,

[t 0.0 0.5’;1,0)1.5t2.'o Z5iE0eE 4,0\4.5\5.0

9818372165 6.0 (57 (55|53

T |20 15]12

(a) Find the average rate of change of the temperature with Tespect to time over the
following time intervals:
W2
i) 2st<35
i) 2 =i <30
V) 2<t<25

(b) Sketch the graph of T as a function of # and use it to estimate the instantaneous rate
of change of temperature with respect to time when #=2.

A spherical balloon is being inflated. Find the instantanecus rate of change of the volume
with respect to the radius when the radiusis 10 cm. :

If a ball is thrown into the air with a velocity of 30 m/s, its height in metres after 7 seconds
is givenby y=30s-4.9¢*. Find the instantaneous velocity when 7=2.

A cubic crystal is being grown in a laboratory. Find the instantaneous rate of change in
volume of the cube with respect to its edge length x , measured in mm, when x=4.
Vi) =%

A particle moves in a straight line with position function s= 7> —4¢+3 , where ¢
is measured in seconds and s in metres. Find the instantaneous velocity of the particle
atthe time =3,

£ ®

ANSWERS:
1L @40 7; 7. (8 D)-13°min (b) -2.6°/min
2. 80 km/h i) —15°/ min
3. 35gh i) —1.8°/ min.
4" (@) 28 (b) 21 V) —22° min
5. (a) 3;2‘/2 ®) g 8. 12567cm’ / cm
6. 125t/ 9. 104m/s
10.  48mm’® | mm

11. 2m/s
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Question 4
Answers, Text pages 105—106

Question 1
(a) 73.75 km/h

(b) She was going fastest during the second and third
hours, when she travelled 80 km in an hour and not
just 75 km or 60 km.

(c) She was going slowest during the fourth hour; you Displacement
can't be sure it was so throughout. i

(a) Displacement of a Particle

Question 2

(a) from 1986 to 1991; you can tell by finding the
amount of increase for each five-year period

(b) No; you don't know if there was the same number of
students in each time period. Time (s)
(b) The particle is moving fastest at the end of the 10 s.
It is moving slowest at about 4 s after the start.

Question 3 (c) The graph is steepest when t = 10 and is flattest
when t = 4,

Immigration Levels,
1960-1990

Question 5

250

The formula would be A = w(25 — w).
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(a) The rate of change in immigration was positive
during these time periods: 1961-1968, 1972-1975,
1978-1980, and 1985-1990.

It was negative during the other periods: 1960-1961, e [ o et
1968-1972, 1975-1978, and 19801985, B I
10
Width (m)

(b) The rate of change was greatest during time periods
for which the curve is steepest: from 1973 to 1974
and from 1986 to 1987,

(a) No; the area increases at first and then decreases, as
the length increases,

(b) The area changes “fastest” when the length and
width are very different. You can tell because the
graph is steepest there (where w is close to 0 or w is
close to 25).




Question 6 Question 8

(a) —35.7 L during the first three minutes, an average of The distance, d (in metres), to

=11.3 Umin home plate when the runner is
(b) The rate of change in volume is greater at the begin- X metr_fg._d_crwn the path is given by
ning of the draining. You can tell because the curve d = V400 + x*. Halfway down the
is steeper there. path, x = 10. The slope of the

tangent to the graph of the func-
tion at that value is about 0.45, so

Volume of Water in a Pail

hange in distance to home

Volume (L) Question 9

The volume of an ice cube is the cube of its side length.
After 1.5 min, the ice cube has lost 12 mm on each side,
50 its side length is 28 mm. The volume has changed from
64 cm? to 21.952 cm?, which is a decrease of 42.048 cm?

=== i in 1.5 min. This is equivalent to an average rate of change
Question 7 in volume of about —28.0 cm3/min.

y After 1.49 min, the volume is about 22.141 cm3. The
A instantaneous rate of change in volume after 1.5 min is
201
. R2SR -2 _ 29 omdimin
el approximately — =g - -
10 1
Question 10
5 i (a) The height increases for about 2.5 s after the golf
0 ball is hit.
=1 (b) The height decreases from 2.5 s until the ball hits the
- ground, at a bit more than 5s.
; (c) When t = 3 s, the height is changing at about
=151 —d4.4 mis.
-20
-3

Question 11

Answers will vary slightly, since students are estimating
the tangent slopes. The tangents to the graph of
¥ = (x — 1)? have these slopes:

Initially the ladder’s base is
about 3.32 m from the wall;
the Pythagorean theorem can
be used for this calculation. The 5.00m 6.00 m
base moves away at 25 cm/min,
so after £ min its distance from
the wall is 3.32 + 0.25t. This
means that the sine of angle
3.32 4+ 0.35t
6.00

* At x = 0, the slope is approximately 3.

* At x = 1, the slope is approximately 0.

* At x = 5, the slope is approximately 48,

* At x = 10, the slope is approximately 243.

The values make sense since the curve is flat at x = 1 and
gets very steep as x gets very large. The rate of change is
increasing at x = 5 and x = 10.

y is . For example, the graph of angle versus

1 3.32 + 0.25t

T . The instanta-

time is the graph of y = sin

neous rate of change in angle y after 10 min is about

76.9-75.9
10.1-10

. or 10%/min.
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