Vectors: Adding and Finding Components
Complete the following exercises on graph paper. Fold the graph paper in half and complete the exercises using a ruler and compass on the left and using trigonometry on the right.

1) A homecoming float is pulled along the road by a tractor, but is not moving very fast. The float is connected to the tractor by a rope which makes an angle of 55o to the horizontal and is pulled with a force of 450 N.


a) What is the force pulling the float forward?

b) In an attempt to get the float moving faster, the connecting rope is lowered until it 


makes an angle of 35o to the horizontal. What is the new force pulling the float forward?
2) In the Middle Ages (which were long before gas or steam engines were invented), boats were pulled down canals by mules. The mules pulled with a force of 950N from the banks while the barges moved straight down the canals. If one of the ropes makes an angle of 30o with the direction of the barge, what is the effective force?





3) There is a tension of 1500N on a wire holding up a sign (pictured above—angle not to scale). What is a)the horizontal force and b) the vertical force exerted by the wire?

4) In arctic regions, reindeer and dogs are often used to pull sleighs. It takes 800 N of horizontal force to pull a certain sleigh.


a) When in harness, a reindeer’s tow line makes an angle of 30o to the direction of motion. How much force must the reindeer exert to move the sleigh?

b) When dogs are used instead, the tow line makes an angle of 15o to the direction of motion. How much force would dogs have to exert to move the sleigh?

5) A guy wire helps to hold an antenna in place. The wire makes an angle of 32o with the antenna and has a tension of 7500 N.


a) Which component of this force might pull the antenna over? What is its magnitude?

b) Which component of this force holds the antenna in place? What is its magnitude?

6) Clark and Brian decide to go fishing early one morning. The engine on their boat pushes them due north at 40 mph, while a current of 15 mph pushes from the southeast. What is the resultant velocity (magnitude and direction) of the fishers’ motion?
7) Billy and Jane are fighting over a stuffed bear. Jane is pulling on the left side of the bear with a force of 50N at an angle 30 degrees above the horizontal. Billy is pulling the right side of the bear with a force of 60N at an angle 10 degrees below the horizontal. What is the resultant force on the toy bear?
8) Draw a picture of a roller coaster car going down a slope that is 40 degrees above the horizontal. Assuming a downward gravitational force of 1000N, a backward frictional force of 400N, and a ‘normal force’ of 200N exerted perpendicularly to the slope by the track, what is the resultant force (magnitude and direction) exerted on the car?
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