Exercise walk-through

Scalars and Vectors in One
Dimension

AP Physics 1



Kinematics

L Scalars and vectors

Scalars and vectors

m a scalar has only a
magnitude — time, mass, speed 2120 140 !
Y100  kmm
. \C 80
m a vector has magnitude and
direction — displacement, velocity,
force

In 1-D, pick a positive direc-
tion : a — sign is a direction, Speedometers measure magnitude of

not “less than nothing”. velocity



AP Physics 1

Exercise 2.1

2.1 State whether each quantity is a scalar or a vector: (a) temperature, (b) velocity, (c)
distance, (d) force. 2]
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Exercise 2.1

2.1 State whether each quantity is a scalar or a vector: (a) temperature, (b) velocity, (c)
distance, (d) force. 2]

2.1

(a)

e scalar

(b)

e vector

()

e scalar

(d)

e vector
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Exercises 2.2:2.3

2.2 Taking up as positive, write the signed value of a displacement of 4 m downward.|1]

2.3 A drone flies +50 m then —30 m along an east-positive axis. Find its resultant
displacement, with direction. 2]



AP Physics 1

Exercises 2.2:2.3

2.2 Taking up as positive, write the signed value of a displacement of 4 m downward.|1]

2.2

o take left as negative

e —4m

2.3 A drone flies +50 m then —30 m along an east-positive axis. Find its resultant
displacement, with direction. 2]

2.3

e right positive: (+50 m) + (—30 m)
o +20 m east
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Exercises 2.4-3.1

2.4 Two collinear forces act on a trolley (right positive): +8 N and —15 N. Find the net
force, with direction. (2]

3.1 Which quantity is a vector? 1]
D A distance

B speed

C acceleration

D mass
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Exercises 2.4-3.1

2.4 Two collinear forces act on a trolley (right positive): +8 N and —15 N. Find the net

force, with direction.

2.4

o right positive: (+8 N) + (=15 N)
e —7 N — 7N to the left

3.1 Which quantity is a vector?
D A distance

B speed

C acceleration

D mass

3.1C

« acceleration is a vector; the others are scalars

2]
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Exercise 3.2

3.2 A car moves along a straight road. Taking north as positive, its velocity is —25 m s

This means the car moves [1]

D A at 25 m s~ ! north
B at 25 m s™! south
C at —25 m s~! north
D with a decreasing speed
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Exercise 3.2

3.2 A car moves along a straight road. Taking north as positive, its velocity is —25 m s

This means the car moves [1]

D A at 25 m s~ ! north
B at 25 m s™! south
C at —25 m s~! north
D with a decreasing speed

3.2B

o the sign gives the direction (south), and the speed is |[—25| = 25 m s™*
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Exercise 3.3 (a)

3.3 An object on a number line starts at + = 42 m and undergoes a displacement of
—9 m.

(a) Find its final position. 1]
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Exercise 3.3 (a)

3.3 An object on a number line starts at + = 42 m and undergoes a displacement of
—9 m.

(a) Find its final position. 1]



AP Physics 1

Exercise 3.3 (b)

3.3 An object on a number line starts at + = 42 m and undergoes a displacement of
—9 m.

(b) State how far it is from the origin, and on which side. [1]
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Exercise 3.3 (b)

3.3 An object on a number line starts at + = 42 m and undergoes a displacement of
—9 m.

(b) State how far it is from the origin, and on which side. [1]

(b)

e 7 m from the origin, on the negative side
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Exercise 3.4 (a)

3.4 Three collinear forces act at a point, with rightward positive: 410 N, —4 N and
—2 N.

(a) Calculate the resultant force. 2]
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Exercise 3.4 (a)

3.4 Three collinear forces act at a point, with rightward positive: 410 N, —4 N and
—2 N.

(a) Calculate the resultant force. 2]

(a)
o (+10)+(-4)+(-2)=+4N
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Exercise 3.4 (b)

3.4 Three collinear forces act at a point, with rightward positive: 410 N, —4 N and
—2 N.

(b) State whether the point is in equilibrium , and give a reason. [1]
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Exercise 3.4 (b)

3.4 Three collinear forces act at a point, with rightward positive: 410 N, —4 N and
—2 N.

(b) State whether the point is in equilibrium , and give a reason. [1]

(b)

o No — the resultant is not zero (+4 N), so the point is not in equilibrium



