Name: ____________________________
Vector Worksheet
Block: _______
Date: _____________
Draw an appropriate diagram for each question and show a general equation when necessary

1.  A displacement vector has a magnitude of 181 m and points at an angle of 37.0° below the positive x axis. What are 
(a) the x  component and 
(b) the y component of the vector?


2. An ocean liner leaves New York City and travels 20.0° north of east for 167 km. How far east and how far north has it gone? In other words, what are the magnitudes of the components of the ship's displacement vector in the following directions? 

(a) due east


(b) due north


3. The gondola ski lift at Keystone, Colorado, is 2800 m long. On average, the ski lift rises 15.0° above the horizontal. How high is the top of the ski lift relative to the base?
4. A hill that has a 16.0% grade is one that rises 16.0 m vertically for every 100.0 m of distance in the horizontal direction. At what angle is such a hill inclined above the horizontal?

5. An observer, whose eyes are 1.90 m above the ground, is standing 50.0 m away from a tree. The ground is level, and the tree is growing perpendicular to it. The observer's line of sight with the treetop makes an angle of 22.0° above the horizontal. How tall is the tree?

6. A chimpanzee sitting against his favorite tree gets up and walks 62 m due east and 40 m due south to reach a termite mound, where he eats lunch. 
(a) What is the shortest distance between the tree and the termite mound?
(b) What angle does the shortest distance make with respect to due east?


7. In wandering, a grizzly bear makes a displacement of 1521 m due west, followed by a displacement of 3267 m in a direction 37.0° north of west. What are  (a) the magnitude and 
(b) the direction of the displacement needed for the bear to return to its starting point? Specify the direction relative to due east.
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8. The magnitude of the force vector F is 240 Newtons. The x component of this vector is directed along the +x axis and has a magnitude of 175 Newtons. The y component points along the +y axis. 

(a) Find the direction of F relative to the +x axis.
(b) Find the component of F along the +y axis.


9. A pilot flies her route in two straight line segments. The displacement vector A for the first segment has a magnitude of 236 km and a direction 53.0° north of east. The displacement vector B for the second segment has a magnitude of 61.0 km and a direction 19.0° south of east. The resultant displacement vector is R = A + B. What are the magnitude and direction of R? Use the component method and specify the direction relative to due east.


10. The force vector FA has a magnitude of 44.0 newtons and points 30.0° north of east. The force vector FB has a magnitude of 83.0 newtons and points due north. Find the magnitude and direction of the resultant FA + FB by using the component method. Specify the direction relative to due east.

11. Two forces act on an object. One has a magnitude of 160 Newtons and points at an angle of 57.0° above the +x axis. The second has a magnitude of 282 Newtons and points at an angle of 24.0° above the +x axis. A third force is applied and balances to zero the effects of the other two. What are the magnitude and direction of this third force? Specify the direction relative to the negative x axis.

Solutions

1. a) 145 m b) -109  
2a) 157 km b) 57.1 km 
3. 725 m
4. 9.09 degrees
5. 22.1 m
6. a) 73.8 m b) 32.8 degrees
7. a) 4570 m b) 25.5 degrees S of E

8.a) 43.2 degrees b) 164 N

9.  261 km  40.2 degrees N of E
10.  112 N at 70.1 degrees N of E
11.  425 N at 35.8º below x axis
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