Vector Worksheet: Solutions

Your first step should always be to draw a diagram of the situation. Do so here:

1) 20N
(1) (2) 30N
50 (3) 25N
10°
(4) 35N

Wolf One
|Fw|: 0

| Fyl= 20

Wolf Two
|F;|= 30 cos 30= 25.98

|F,|=30sin30=15

Wolf Three
|F|=25

|Fy|:O

Wolf Four
|F|=35sin 10= 6.08

|F,|=35cos 10= 34.5
Now add up all of the z components:

57.06



Add up all of the y components:

5

Now use Pythagorean Theorem to find the magnitude of the total force vector:

57.06

What direction is the total force in?

89.5° north of west

Now find the magnitude of the acceleration:

A1 m/s?

Practice Problems

1)Determine the x and y components of each of the force vectors above.

12N
15N

60

25N

(a) (b) (c)

a)r = 12c0s60 = 6,y = 12sin60 = 10.4
b)x = 15c0s20 = 14.1,y = 15sin20 = 5.13
c)x = 25s5in30 = 12.5,y = 25s5in30 = 21.65



2)Are the following quantities vectors or scalars? Explain. a)The cost of a theater ticket.
Scalar

b)The current in a river.

Vector

¢)The initial flight path from Houston to Dallas.

Vector

d)The population of the world.

Scalar

3)Of the following quantities, which are vectors? If it is, explain why. If it isn’t, explain why.
a)The speed of a car.

Scalar

b)The velocity of a car.

Vector

c)How long it takes to do a physics assignment.

Scalar

d)The magnitude of the force required to push a pumpkin off an abandoned overpass.
Scalar

e)The acceleration of said pumpkin.

Vector

4)Write each combination of vectors as a single vector.
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5. If a child pulls a sled through the snow with a force of 50 N exerted at an angle of 38° above
the horizontal, find the horizontal and vertical components of the force.

r = 50cos38 =394
y = 50sin 38 = 30.8

6. A plane flies with a velocity of 52 m/s east through a 12 m/s cross wind blowing the plane
south. Find the magnitude and direction (relative to due north) of the resultant velocity at
which it travels.

53.37 m/s 121 degrees south of north



7. Draw the vector ¥ and find the magnitude and direction, counter clockwise from the +z-axis.
a)lv] = +/29/4, 0 = 21.8°

(a) v,=2.5, v,=1 (b) v;=-0.5, v,=1 (€) vp=-1.5, vy=-1
b)|o| = /574, 6 = 26.6°
c)lv] =/13/4, 6 = 33.7°

8. Construct c=a+b by drawing and calculating the direction and magnitude of c. The direction
should be measured from the +z-axis.

b 20
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a)10.1, 19.6° from =y to -z
b)41.62, 42° from =z to -y



9. Construct c=a-b by drawing and calculating the direction and magnitude of c¢. The direction
should be measured from the +z-axis.

4.5

a)8.05, 10.7° from =-x to y
b)8.87, 42° from =-y to -z

10. A racing car is accelerating at 20 m/s? 70° N of W. Find the acceleration of the car in the
north direction and in the west direction.

18.8 north, 6.9 west

11. Your uncle Mike’s boat can travel 4.0 m/s in still water. One sunny afternoon, you and
Unk Mike decide to go fishing. While waiting for a bite, you begin thinking, ”If this river is
flowing at 5.5 m/s southward, and we are heading eastward, directly across the river, what are
the direction and magnitude of our total velocity?” Answer your own question.

6.8 m/s, 38.9° S of E



5N

12. The figure above shows three ropes tied together in a knot. One of your friends pulls on a
rope with a force of 3 Newtons and another pulls on a second rope with a force of 5 Newtons.
How hard and in what direction must you pull on the third rope to keep the knot from moving?
(Hint: If you don’t want the knot to move, the net force must be zero.)

4.3, 83° below -x axis



