LAB VECTORS2 – introduction trigonometry / connection geometry
Physics/Dr. Lankar       Name: ________________ section: ______________: grade: _______ 
USE COLOR PENCIL, PROTRACTOR, RULER, BE NEAT or you lose points !!!
1) you are pulling a string with a force F (figure 1).   (I use bold for vectors)

[image: http://onlinephys.com/force6.jpg]Using the scale 1cm = 2N, find the magnitude of the force in newtons. show your work. use a ruler in cm.
(use a proportion)
|F| =_______ N.

Now write the force F :
F = _____ N @ ________











2) you are pulling on a elastic strap with a force of 5N. (see below). 
A) Draw the vector (ARROW)  that represents your force using the scale 2N = 1cm.  (use a proportion).
Call it F. Write F next to the arrow, attach the vector to the origin of the X-Y system)
Use a protractor to find the angle between the vector F and the X-axis 

So F = __________ N @ ___  degrees





 (
X
Y
)









3)Remember distance and displacement is not the same is Physics. (USE PICTURE BELOW)consider the following path taken by a hamster.1 square is 1 unit. The hamster moves from START (A) to FINISH (B)
A) Find the total DISTANCE of the hamster = _________ units
B) Trace the vector displacement (an arrow) . Call it AB. (with an arrow above) and write it down on the sketch. 
C) Find the magnitude of AB using geometry:  Find how many units can fit into AB.
Show your work. (different ways to do it, check with me). AB = ____ units.


D) Find the direction of AB using your protractor. Find the angle AB makes with the horizontal. (counter clockwise). angle = _________ degrees.  
SO AB = _____ units @ _______ degrees.

E) Let’s try to find the same information (magnitude and direction of AB) using Algebra.
To find the magnitude, use Pythagorean theorem. Show your work for full credits.

AB 2  = ___ 2  +  ____2  = _____   so AB =√ ______ = __________  units  

Do you get the same thing as in C ?

[image: ]To find the angle with trigonometry,  find the ratio between the 
   =  = __________   see picture.  
This ratio is equal to the tangent of the angle. 
(In a right angle triangle, the ratio run/rise is called tangent).

 (
rise
run
) (
rise
run
)
To find the angle use. your TI. angle =  tan-1 (ratio )= ________ degrees. MAKE SURE THE MODE of the TI is DEGREE and not RADIAN.  Is it the same angle than before?
(you are undoing the tangent)
 

[image: C:\Users\vlankar\Desktop\physicsbook\distancevsdisplacement2.gif]
4)
4) A bug is taking a walk. 1 cm on paper = 1cm in reality.
A) [image: C:\Users\vlankar\Desktop\physicsbook\image292.gif]use geometry to define the displacement AB : AB = _____ cm @ _____ degrees                                         (use geometry = ruler + protractor).

B) trace a coordinated system (X-Y axis) with origin at the starting point. (tail of the arrow). That is trace a horizontal line = Xaxis and vertical line = Yaxis.  origin at the starting point. 
measure the run = ____ cm . call it X.  

measure the rise = __________ cm. call it Y/

Find AB using Pythagorean theorem : AB2 = X2 + Y2 so AB = ____ cm (use square root)
Do you find the same thing as in A) ? 




C) the ratio rise/run = Y/X = ________.

D)  In math, this ratio is called tangent. (or the slope).

To find the angle between the vector and the x-axis use your TI :

tan-1 (rise/run) = _______ degrees.

  (you are undoing the operation tangent of angle) 

So you get the same thing? 



5) Use centimeters as units. Consider the vector r . (BELOW)
A) draw the coordinated system (x,y) , the origin is at the beginning of the vector. rx is called the x-component of the vector and ry is called the _____________ of the vector.
B) Using geometry (ruler + protractor) define the vector r : r = ____cm @ ________ degrees.
C) Using Algebra, you are going to find the same information (magnitude and direction)
Using the ruler find rx = ________ cm and ry= _________ cm.
Find the magnitude using Pythagorean theorem : r2 = ___2 + ____2  so r =√ _______ = _______ cm                                 Do you find the same thing as before ?
B) Find the ratio ry/rx   = ________. This ratio is called the tangent of the angle between the x-axis and r. To find the angle, use your TI. angle = tan-1 (ratio) = _________ degrees.
Is it the same ?


[image: http://onlinephys.com/vecteur1.gif]
6) your  turn now. Suppose  You walk 3 miles North (ry) from A  and then 7 miles east (rx)  to to B.  A) make a sketch of your displacement. Show rx, ry and the displacement AB. Make sure to put all the legends on your drawing.  use arrows.



B) Use pythgorian theorem to find the magnitude of AB. sHow your work in details.



C) use trigonometry to find the angle between AB and the horizontal. Show work. (see above).

C) So AB = _____ miles @ ______ degrees.
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