
 

 
Recall that for a 2
 
 
 
 
For both 1 and 2 provide the following
 

a. 
b. 

 
1. Show

E
 

2. Unscrew and reverse the beams such that Link 1 is a Beam 7 and 
Repeat Question 1 
 

3. The 
below 

 
4. The 

by hand calculations and derivations the given 
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Recall that for a 2-

For both 1 and 2 provide the following

 All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 
 URL to your YouTube video demonstrating this program 

Show hand calculations given 
Execute program wi

[deg]

Unscrew and reverse the beams such that Link 1 is a Beam 7 and 
Repeat Question 1 
 
The sketch, DH parameters
below (left).  Co

The sketch, DH parameters 
by hand calculations and derivations the given 

ଶܶ
଴ = ൦

ܿଵଶ −
ଵଶݏ ܿ
0
0

Link ܽ௜
1 ܽଵ
2 ܽଶ

 

Homework 

-link planar manipulator t

For both 1 and 2 provide the following

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 
URL to your YouTube video demonstrating this program 

calculations given 
xecute program with those values to 

 ଵߠ
[deg] 

 ଶߠ
[deg]

0 +90 
0 -90 

+90 -90 
-90 -90 
+45 +45 

Unscrew and reverse the beams such that Link 1 is a Beam 7 and 
Repeat Question 1 to complete a new table

DH parameters
.  Confirm by hand calculations and derivations the given 

DH parameters 
by hand calculations and derivations the given 

ଵଶݏ− 0 ܽଵܿଵ
ܿଵଶ 0 ܽଵݏଵ
0 1
0 0

௜ ߙ௜ ݀௜ 
ଵ ߙଵ ݀ଵ 
ଶ ߙଶ ݀ଶ 

 

Homework – Forward Kinematics

link planar manipulator the end

For both 1 and 2 provide the following 

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 
URL to your YouTube video demonstrating this program 

calculations given (1) and the values 
th those values to complete 

 
[deg] 

Equation (1) 
[studs]

 (7, 5)
 
 
 
 

Unscrew and reverse the beams such that Link 1 is a Beam 7 and 
to complete a new table

DH parameters and arm matrix 
by hand calculations and derivations the given 

DH parameters and arm matrix 
by hand calculations and derivations the given 

ଵ + ܽଶܿଵଶ
ଵ + ܽଶݏଵଶ
0
1

൪ 

 ௜ߠ 
 ଵߠ 
 ଶߠ 

ܶ

 

 

௣଴ݔ = ݈ଵ cos ߠ
௣଴ݕ = ݈ଵ sin ߠ

  

Forward Kinematics

he end-effector (EE) 

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 
URL to your YouTube video demonstrating this program 

the values in Columns 1 and 2
complete Column 4

Equation (1)  
[studs] 
(7, 5) 

 
 
 
 

 
Unscrew and reverse the beams such that Link 1 is a Beam 7 and 

to complete a new table (20-points).

and arm matrix for the two
by hand calculations and derivations the given 

and arm matrix for the SC
by hand calculations and derivations the given ସܶ

଴ (15

ସܶ
଴ = ൦

ܿଵଶܿସ +
ଵଶܿସݏ −

0
0

Link

 

 

ଵߠ + ݈ଶ cos(ߠଵ +
ଵߠ + ݈ଶ sin(ߠଵ +

 

Forward Kinematics

effector (EE) ݌ has the position 

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 
URL to your YouTube video demonstrating this program  

in Columns 1 and 2
Column 4 below (20

Observed value
[studs]
(7, 5)

 
 
 
 

Unscrew and reverse the beams such that Link 1 is a Beam 7 and 
points). 

or the two-link planar arm 
by hand calculations and derivations the given 

SCARA arm are given below
(15-points).  

+ ସݏଵଶݏ −ܿଵଶ
− ܿଵଶݏସ ଵଶݏ−
0
0

Link ܽ௜ 
1 ܽଵ 
2 ܽଶ 
3 0 
4 0 

* denotes 

+  (ଶߠ
+  (ଶߠ

 

 Copyright by Paul Oh

Forward Kinematics 

has the position ൫ݔ

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 

in Columns 1 and 2 to complete Column 3.  
(20-points). 

Observed value 
[studs] 
(7, 5) 

 
 
 
 

Unscrew and reverse the beams such that Link 1 is a Beam 7 and Link 2 is a Beam 9.  

link planar arm are given 
by hand calculations and derivations the given ଶܶ

଴ (15-points)

are given below

ଵଶݏସ + ଵଶܿସݏ 0
ଵଶݏସ − ܿଵଶܿସ 0

0 −
0 0

 ௜ ݀௜ߙ
0 0 

180 0 
0 ݀∗ଷ 
0 ݀ସ 

* denotes variable

 Homework

Copyright by Paul Oh

൫ݔ௣଴,  :௣଴൯ݕ

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space) 

to complete Column 3.  

Link 2 is a Beam 9.  

are given in the figure 
points). 

are given below (right). Confirm 

 

0 ܽଵܿଵ + ܽଶ
0 ܽଵݏଵ + ܽଶ
−1 −݀ଷ − ݀
0 1

 ௜ߠ
 ଵ∗ߠ
 ଶ∗ߠ
0 
 ସ∗ߠ

variable 

(1) 

Homework 

Copyright by Paul Oh 

൯

All files (e.g. NXC and Headers).  Comment and make readable (e.g. good use of white space)  

to complete Column 3.  

Link 2 is a Beam 9.  

in the figure 

nfirm 

ଶܿଵଶ
ଶݏଵଶ
݀ସ

൪ 

 


