Spring Surprise! #5






Name __________________
Goal: You will launch a spring at an angle from the floor to hit an evil minion, some distance away. The distance and angle will be set just before the competition. There will be no test shots.
1) Visualizing the problem.

a) Draw an arrow in the box below, representing the velocity of the spring when launched at 35o. Draw dashed horizontal and vertical components of this velocity. What fraction of the total velocity is each of the components? What is vv/vH?

vv = v sin(35) = 0.574 v
vv = v sin(35) = 0.819 v

b) Draw a neat diagram below right, showing what the path of the spring will be like for 45o. Label the height of the launch, box, maximum height reached and horizontal distance. Draw arrows showing the velocity and components at launch, maximum height and as it enters the box. Repeat this for 30o in another colour.


2) Vertical motion: The spring will be launched at 23o and go up and down by equal amounts.
a) Suppose the launch speed is 6.8 m/s. What will the vertical component be? 
vv = 6.8 sin(23) = 2.6(6) m/s
b) What is the vertical speed at maximum height? zero
c) Use g = v/t to find how much time it will spend in the air, up and down.
t = 2* 2.66/9.8 = 0.54(2) s

3) Horizontal motion. While it goes up and down, it also moves horizontally with constant velocity.
a) Suppose the launch speed is 6.8 m/s. What will the horizontal component be? 
vH = 6.8 cos(23) = 6.2(6) m/s
b) How far will it travel horizontally? R = 6.2(6) * 0.54(2)  = 3.4 m
4) Practice calculation. Let m = 25 g, k = 69 N/m, R = 3.6 m and = 33o.
a) R = vH t and vH = v cos())
Substitute the known values.  

 3.6 = v *0.839*t

vt = 
4.29
b) vv = g (t/2) and vv = v sin()
Substitute the known values. 
v *0.545 = 4.9 t

t = 0.111 v
c) You have two equations and two unknowns. Calculate v. 
v = 4.29/t = 4.29/(0.111v)

v = sqrt (4.29/.111) = 6.22 m/s
d) Calculate how far back (ideally) you should pull the spring to get this speed.

x = v sqrt(m/k) = 0.118 m = 11.(8) cm.
5) Practise Contest.
a) What is m and k for your spring?  
b) What is the angle and the range? 

c) Calculate how fast your spring must move.

d) Calculate how far back you should pull the spring, ideally.

e) Calculate how far back will you actually pull back. 
f) How close was your result to your calculation? 

6) Contest: On another piece of paper write both names and make a neat set of calculations with full steps and with proper significant digits and units. At the bottom in a box, write your pullback distance (cm). 
