Qe /ey s

First Name: Last Name:

116817 — otksheet —Zfnit Peview

130 marks

Part 1: Gravitational Forces & Fields in 1-Dimension
Part 2: Gravitational Forces & Fields in 2-Dimensions
Part 3: Algebraic and Graphical Gravity Questions
Part 4: Centripetal Speed and Acceleration

Part 5: Circular Motion (Horizontal Systems)

Part 6: Circular Motion (Vertical Systems)

Part 7: Kepler’'s Laws

Part 8: Algebraic and Graphical Circular Motion Questions



8 Sy

Part 1: Gravitational Forces & Fields in 1-Dimension

Q1: If a 5000kg object was located 3m from a 10,000kg object, what is the gravitational force between
these two objects?
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Q2: Two identical objects of mass 5000kg are placed a distance apart. They experience a gravitational
force of attraction of 1.00 x 10°° N. The distance between their center of masses is a.bc x 10° m, where
a, b, c,and dare , , , and

(Record your four-digit answer in the Numerical Response boxes below)
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Q3: If r; = 20m, and r, = 45m, calculate the acceleration (magnitude and direction) of the 500kg block.
(2 marks)

1000kg 500kg 1000kg
') ™
> < >
p)
US5en

G0z | (6670 NiesoX509) . g 33250008 o [est]
<% (2.0):-

@13-. 62003 _ (6.6F%107" XSOOX'°°°)4 =
c* (us)*

1.6469 5072 [egrt ]

]

ﬁz e F-':_s - &2+
(-8.3375x0678) + (1.6469<1078)

=6.6906 %10 "8 A {rigt]
$ 6.6906%10"8 N [left]

"

&z ket . ber06x0 "WL]

/5 = 13381 xi0 % e [lemjj

'-"538' XIO"ON}/’I ["2




R Aev e

Part 2: Gravitational Forces & Fields in 2-Dimensions

Use the following information to answer Q4:

Three objects are arranged at right angles to each other, as depicted below.

m, = 2.00 x 10% kg
900

180° 00
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5060 m
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Q4: The net force acting on mg is a.b Newtons [ef degrees], where a, b, e, and fare , , , and

(Record your four-digit answer in the Numerical Response boxes below)
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Q5: What is the net force acting on mg? (3 marks)

m, = 2.00 x 10° kg
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Part 3: Algebraic and Graphical Gravity Questions

Use the following information to answer Q6-Q7:

An Astronaut of mass 80kg is located at Point B. If the gravitational field strength experienced by the
Astronaut at this location is 30 N/kg.

PointB q- 20 ¥g
2X
PointA
X

Q6: The Force of Gravity acting on the Astronaut at Point B is a.bc x 10% N, where a, b, ¢, and d are ,

, , and .

(Record your four-digit answer in the Numerical Response boxes below)

Fy =g

: (80!:3)(30 "'Ikn>
2400 N
2,40 xi0> N

21403

Q7: What is the acceleration due to gravity on the surface of the planet, in m/s*?

(Record your three-digit answer in the Numerical Response boxes below)
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Use the following information to answer Q8-Q9:

Point A
) '-0-85“'/13

PointB

3 will (%"55

An Astronaut of mass 60kg is located at Point A. The gravitational field strength experienced by the
Astronaut at this location is 0.85 N/kg.

Q8: What is the Force of Gravity acting on the Astronaut at Point A?

(Record your three-digit answer in the Numerical Response boxes below)

5

O

Q9: The acceleration due to gravity at Point B is a.bc x 107 m/s?, where @, b, ¢, and d are ,

and
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(Record your four-digit answer in the Numerical Response boxes below)
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Q10: The gravitational force of attraction between a 10kg object and another object of unknown mass is
plotted below for various distances. Linearize the data, graph it, and use the slope to determine the
magnitude of the unknown mass. (2 marks)

Radius, r Force of Gravity, F, Inverse radius squared, 1/r*
(meters) (Newtons) (1/m?)
0.1 19.5x 107 JoO
-7
0.2 5.3x10 25
-7 oy
0.3 2.1x10 i1
-7
0.4 1.2 X 10 6.25
-7
0.5 0.7x10 |
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Part 4: Centripetal Speed and Acceleration ;

Use the following information to answer Q11-Q12:

The Vitamix © 5200 Blender, depicted below, is rated at 1380W. It has a blade of radial length 3.8cm
(0.038m), where the tip of the blade can spin up to 240mph (107m/s).

N =107 s
C>0.0% ™
= 1380w

Q11: What is the frequency of the blade rotation?

a. 4.48Hz v = 2IIc = T 25(‘ - ‘2!’\'60.638)
b. 10.1Hz T (1o?)

@) 4481z CTE 2.231 %02
d. 1005 Hz

——__'" 3
Tt 2.2%Y xo0™3 Y48 1168 Hz

Q12: In different blender the blade tip also moves at 107m/s, but the blade length is longer. Is the
frequency of rotation larger or smaller? Explain. (1 mark)
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Part 5: Circular Motion (Horizontal Systems)

Q13: A car of mass 1200kg is rounding a horizontal corner of radius 15m. The coefficient of static friction
between the road and the car tires is 0.85. What is the maximum speed the car can round the corner at,
inm/s?

(Record your three-digit answer in the Numerical Response boxes below)

T " ™ = 1200 kg Fe - Fe
o C=15m v2
Hs = O85 2‘?_ > Mot
i
ﬂ(! = /—(51'%3

N2 . (og5)a8))
@5)

v2?:125.069335
N : 11.18"‘/5

|v'x ll.ZW)/jl

Q14: A car is travelling in a circle of radius 15m, and has a period of 4.25 seconds. If the car is barely able
to maintain circular motion, what is the coefficient of friction? (2 marks)

€= 5o Fc = Fe
: 4.255
:f::" ofv? . /'(5963
(22.('—76)1,. il (7_3')
v: 20ic . 2m(15) as) 77
T (29

NE 22.196 vy ]M‘L
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Use the following information to answer Q15-17:

The mass of a rollercoaster car is 2000kg and it turns through a loop of radius 4m at a constant
20m/s.

Q15: The roller coaster is experiencing a centripetal force of a.bc x 10% N while in the loop, where g, b, ¢,
and d are

s, ,and ___.

(Record your four-digit answer in the Numerical Response boxes below)

2] olo]|y M= 2ooky = vt = (20)(20)?
r.'",M '8 H
v 20
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Q16: The normal force acting on the rollercoaster while at the top of the loop is a.bc x 10° N, where a,
b, ¢, and d are

s, _,and__.

(Record your four-digit answer in the Numerical Response boxes below)

v L L
| 8]lo]|H 1 Fc‘%*rrb
+

-

20000 = (200(28) + F
201000 < 962 « FA)
FJU = ’81 038/“/

= 801:!0“,0

Q17: The normal force acting on the rollercoaster while at the bottom of the loop is a.bc x 10 N, where
a, b, ¢, and d are

Y ,__,and _.

(Record your four-digit answer in the Numerical Response boxes below)

54 T $ T
21 2|04 I Fe = 6 + Fo
- 20,000 = (~1962) +¥o
Foz 23,962

T 214962 %ioq A

< 2.20x10" L
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Use the following information to answer Q18:

A plane of mass 5500kg is making a loop with a diameter of 50m

Q18: What is the minimum speed the plane needs to make the loop, in m/s?

(Record your three-digit answer in the Numerical Response boxes below)

v L
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Part 7: Kepler’s Laws

Q19: Use the diagram of an elliptical orbit and use it to describe Kepler’s Laws. (1 mark)
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Q20: Neptune is a planet in our solar system with a mean orbital radius of 4.50 x 10™ m. Its orbital

period is a.bc x 10? days, where a, b, ¢, and d are -, __,and _.
(Record your four-digit answer in the Numerical Response boxes below) Eecsib's Mo olbvhl cadiug s
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Part 8: Algebraic and Graphical Circular Motion Questions

Use the following information to answer Q21-Q24:

A mass of 0.15 kg is swing in a circle with a constant speed. It's height is recorded and graphed as a
function of time.

Vertical Circle Height-Time Graph
2...
ol / \
: /
g o \ Time (seconds
£ 0. 0.2 0.3 0.4 0.5 0.6
g
1T\ V/

Q21: How much time does it take the mass to make 10 revolutions, in seconds?

(Record your three-digit answer in the Numerical Response boxes below)

:0.5ky IS 7= 050 s, dlen K¢
5l .10l0 C: 2 (%3“("«) 10 Nuoloﬂms, t=5.00s.
7= 0.55 (%o 3«.0\)

Q22: What is the frequency of rotation of the object?

ST S
a. 0.2Hz - F g5 = 2He
b. 0.5Hz
@) 2.0Hz
d. 5.0Hz

Q23: The object is moving at a constant speed of a.bc x 10° m/s, where a, b, ¢, and d are
and

RS, " f———

(Record your four-digit answer in the Numerical Response boxes below)

218l | ¢ v=2ic, 2m(2) . 25,13

! 0.5

V2 25I xlo'Mls
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Q24: What is the tension in the rope when the mass is at the top of the vertical loop? (2 marks)
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