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All length units are in Å (0.1nm)



Rotating O2 by φ about Cα-N (z axis):
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Double-check: 
Based on dihedral angle 
definition, rotation by small 
positive Φ means O2
moves into the plane 
(positive y value)



Before rotating O1 about Cα-C1, rotate the frame 
by19.5˚about y:
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Double-check: 
In the new coordinate system, the 
z component must be much 
larger whereas x remains similar



Now rotate about x’ (Cα-C1) by ψ:
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Double-check: 
Based on dihedral angle 
definition, rotation by small 
positive Ψ means O1
moves out of the plane 
(negative y value)



Rotate the reference frame back by -19.5˚
about y to match the original coordinate system:
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To solve for unknown φ and ψ, use the distance 
between O1 and O2
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Likewise, when φ=-ψ



Problem 3
proc torus {} {

set step 0.03
set a 3
set c 8

for {set u 0} { $u < 6.2831853 } { set u [expr $u + $step]} {

for {set v 0} { $v < 6.2831853 } { set v [expr $v + $step]} {

set u1 [expr $step + $u]
set v1 [expr $step + $v]

set x0 [expr ($c+$a*cos($v))*cos($u)]
set y0 [expr ($c+$a*cos($v))*sin($u)]
set z0 [expr $a*sin($v)]

set x1 [expr ($c+$a*cos($v))*cos($u1)]
set y1 [expr ($c+$a*cos($v))*sin($u1)]
set z1 [expr $a*sin($v)]

set x2 [expr ($c+$a*cos($v1))*cos($u)]
set y2 [expr ($c+$a*cos($v1))*sin($u)]
set z2 [expr $a*sin($v1)]

set x3 [expr ($c+$a*cos($v1))*cos($u1)]
set y3 [expr ($c+$a*cos($v1))*sin($u1)]
set z3 [expr $a*sin($v1)]

draw  triangle "$x0 $y0 $z0" "$x1 $y1 $z1" "$x2 $y2 $z2" 
draw  triangle "$x2 $y2 $z2" "$x1 $y1 $z1" "$x3 $y3 $z3" 

}
}

}


