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Homework 
 
1. Refer to the Lecture notes on Ratchets, Drives, and Gearing.  Fill in the blanks for the 

following (20%) 
 

A. Ratchets give ____________ motions 
B. For ratchets, the ___________ stops the wheel from slipping back 
C. Drives and Gearing provide ______________ connections 
D. In friction drives, a ___________ is often employed to prevent belt slip 
E. An __________________ is a tensioning mechanism is used to take up slack in a belt 
F. In timing belts, the belt has _____________ to engage the notches in the pulley wheels 
G. In chain and sprocket drives, __________can be added or removed 
H. Spur gears have the same number of ____________ 
I. In a ___________________ drive, the geared wheel meshes with a toothed rack 
J. In a ____________ drive, the shaft has a screw thread that meshes with a toothed wheel 
K. In bevel gears, the 2 wheels mesh at ____________degrees 
L. The ____________ is simpler form of the bevel gear and is easier to fabricate 
M. In bevel gears, the _______________changes from horizontal to vertical (and vice-versa) 
 

2. Refer to the Lecture notes on Ratchets, Drives, and Gearing.  Answer the following with 
bullet points from that lecture (i.e. no need to search or reference other material beyond the 
lecture notes).  Provide your own sketches; don’t cut-and-paste from the lecture notes or 
external sources (20%) 

 
A. Sketch a friction belt drive where the driving and driven wheels counter-rotate 
B. Sketch a friction belt drive where the driving and driven wheels are rotating in different 

rotational planes 
 
3. Refer to the Lecture notes on Ratchets, Drives, and Gearing.  Answer the following with 

bullet points from that lecture (i.e. no need to search or reference other material beyond the 
lecture notes).  Provide your own sketches; don’t cut-and-paste from the lecture notes or 
external sources (20%) 

 
A. Worm Gears 
B. Ratchets used to lift heavy loads 

 
4. In the Domabot Line Following lab, bang-bang control was demonstrated.  Change the code 

(e.g. lfbb1_0a.nxc) and use the line-following mat provided to you.  Complete the following 
table.  Then, briefly describe your observations comparing the three cases (15%) 

 
 
 
 
 
 
 
 
 
5. In the Domabot Line Following lab, proportional control was demonstrated.  Change the code 

(e.g. lfp_0a.nxc) and use the line-following mat provided to you.  Then, briefly describe 
your observations of the Domabot’s response e.g. effect of increasing/decreasing the gain kP 
and/or increasing/decreasing the default speed speedBase (25%) 

 

kP speedBase 
Time (with stop 

watch) 
YouTube URL 

 

speedBase 
Qualitative Description  of 
performance e.g. lots of 

CW-CCW yawing  

Time (with stop 
watch) 

YouTube URL 

30    
50    
90    
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kP as calculated 
by program 

30   

kP as calculated 
by program 

50   

kP as calculated 
by program 

70   

kP as calculated 
by program plus 
10% i.e. kP*1.10 

50   

kP as calculated 
by program 

minus 10% i.e. 
kP*0.90 

50   

 


