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Part A — Multiple Choice (12 marks)
Shade the letter corresponding to the correct solution on the test. (TI-84 permitted for these questions)
Use the graph to the right to answer questions #1 - #4, LS Trp fo e Gas Stanon
FKD X
the 71
1. Which section of the trip has a negative rate of change? i e 9 o kel
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2. What is happening in section D to E? i
|A] person is slowing down I &
[B] person is speeding up '
@] person is stopped 1
[D3] not enough information e B
n
3. What is the average rate of change from C to D? =
[A] 0.2 kmvh [B] 0.3 km/h e T
1 10 kmvh [C] 20 km'h s
4. What is the total distance traveled? piAY b b L N
[A] 4km B] Skm — .....5....1.0....;5....:.0.
[ 10 km [D] 17km 4
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5. Which of the following represent a constant rate of change?
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6. Ethan wears a heart rate monitor when he jogs in the morning. He mc:l'l h;:ls
recorded his heart rates last Tuesday. What was the average rate of o 106 ] 171 - /52 2
change of Ethan’s heart rate (in beats per minute) over the interval from o 1 =3 7
4 minutes to 8 minutes? = 132
] 5 beats/min [B] 11 beats/min 6 149
[C] 19 beats/min [D¥] 24 beats/'min 8 {52
10 55

7. A company projects that its total savings $ (in dollars) by converting to solar heating system with a solar collector area A (in m%)
will be § =360.4-0.104" . Find the average rate of savings for the interval A = 5 m* 10 A= 20’ iy
[A] - $4886.67/m" [B] $0.10/m* @] $307.50/m" (D] $359.48/m” 5.,(/./?_.--—-

8. A golfball is hit into the air and follows the path model®d by the function /i = —2¢" + 24 , where /i is the height of the ball in metres
and ¢ is the time in seconds. What time interval is the rate of change decreasing?

[A] O to 6 seconds [B] 0 to 12 seconds [ 6 to 12 seconds [D] 12 o 24 seconds
Jroa(E-nad1e) 172
9. At what point is the instantaneous rate of change greatest? 1({ L) #71 (G_ r.twl
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10. The height of a pebble fired by a sling shot is given by A(r)= 231 -4.9¢", where h(r)is height in metres and ¢ is time in seconds
after the pebble leaves the sling shot. Determine the instantancous rate of change in the height of the pebble after 3 seconds.
[A]30.9 m/s W 4.4 s [C] 44.1 m/s [D] =4.9 m/s

11. The graph below shows the sales of a company over an eight menth period. Between what dates was there a negative average
rate of change in sales?

[A] Jan. 1 = Mar. 1 T
Sales ($) A i \‘.
[B] Mar. | & May | o P
- I I 1
Pl i %
1C1 May 1 = July | / : i i
1 1 I 5\
W3] July 1 = Sept. | ALt mapr eyt Saptd
Months

12, The table below shows the height, in metres, of a dropped ball over time, in scconds. Based on this data, what is the best
approximation for the instantaneous rate of change, in m/s, at 4 seconds?
r | 308 | 399 | 400 4.01 | 102 (@] -39.2 [B]-0.026

21.208

20814 [cro [D]21.6
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21.992 1 216 |

PART B - Open Response (36 marks)
Show ALL your work in the space that is provided. Be sure to pay attention to units!!!

1. The distance-versus-time data from the odometer in a police car during the | minute interval between 3:34 PM and 3:35 PM on
Iriday altcrnoon is recorded as follows:

[ Timets) [0 5 101520 [ 25303540 [ 45 ] 50 | 55 | 66
[ Distance (m) | 88 [ 171 | 268 | 356 | 361 | 368 | 574 | 485 | 630 | 771 | 940 | 1116 | 1298 |
¥ 41 ot T @ o W T w1 ae i
(a) What was the average speed of the police car, in km/h, between 3:34:15 PM and 3:34:45 PM? [3]
-7 ey = el Fe f L "
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g - 46 it =30 ¢a fh P o S

(b) The police officer claims that he had to slow down for an oncoming ambulance for about 15 seconds. During which interval did
this most likely occur? Provide a BRIEF reason to justifyv vour choice. 2]

§:3%:05 — F3¥:30

c_ﬂ‘? 4«‘4.&:‘1{1‘.{ M

(¢) The officer is being reprimanded for traveling in excess of the posted 110 kmvh speed limit during this one minute interval.
Provide data that clearly demonstrates that this officer was in fact speeding between 3:34 PM and 3:35 PM on Friday. 3]
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2. A TI-84 calculator is carelessly thrown from the top of a University residence building by a frustrated Calculus student
T'he height of the calculator above the ground, in metres, at any time 1 seconds is given by the function A(¢) = 4.9 +19.6/ +6

2. 1-20.7 m N
peisidly AR LU 7

Ac= "
g
i i ‘stantaneous rate of change of 0 m/s. 41
I I

{b) Determine the height reached by the calculator the instant that it has an
(Must be done algebraically, TI-

(a) Determine the average rate of change in the height of the calculator between 1 second and 3 scconds

€9 ({-2y7 257¢

(2 25.6)

a(f)=-1 U (=1E+ ¥ )161+12¢
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(¢} Approximate the instantancous rate of change in the height of the caleulator when it is 25.404m above the ground for
the second time. (Tangent feature of TI-84 not permitted) — [6]
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You MUST COMPLETE at least 3 of the following 4 problems (Question 5 is considered 2 problems). Any extra
problems completed will be considered as BONUS marks
ht is located on the ground 20 feet away from a wall and a 6 foot tall person is walking toward the wall at a rate of
(3]

A spotli
75 fectsecFow fiast is the height of the shadow changing when the person is 8 feet from the wall? Is the shadow increasing or
4 wip. tirenS
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decreasing in height at this time? (Tangenr feature of TI-84 permitted to determine final solution)
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4. Alarge sphr:rical weather balloon is being inflated with hydrogen as in such a manner that its surface area is increasing at a
rate of 5.8 mminute, Determine the rate at which the radius of the weather balloon is increasing the instant it has a volume of

3-331 . (Tangent feature on TI-84 permitted to determine Sinal solution) [5]

4 :
(Volume of a sphere: V = 3 ar . Surfuce area of a sphere: SA=4x°)
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5. Aladder 15 feet tall leans against a vertical wall of a house in such a manner that it is resting against the ledge of a window
located 12 feet above the ground. The bottom of the ladder begins to slide away horizontally from the house at constant speed
of 4 fi'sec.

(a) Determine the rate at which the top of the ladder is sliding down the wall § seconds afier the bottom begins to slide away.

(Tangent featiere on TI-84 permiited to determine final solution) 151
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(b} Determine the rate at which the angle between the ground and the ladder is decreasing the instant the top of the ladder is

situated 5 feet above the ground on the side of the house. [5]
(Tungent feature on TI-84 permitted to determine final so fuiticn)
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