
> restart:with(plots):with(linalg); 
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First Test, Calculus 2673, 9/20/2006
 1. 

> a:=[1,2,-3]:b:=[-1,3,4]: 
i.
> b1 := dotprod(a,b)/(norm(a,2))^2*a;b2:=b-b1;
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> dotprod(b1,b2); # check it
ii    Find the lengt of a+b
> norm(a+b,2);
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 iii. find angle between b and a
> arccos(dotprod(a,b)/(norm(a,2)*norm(b,2)));evalf(%);
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1.946470418
> crossprod(a,b); # 4



problem  II 

[ ], ,17 -1 5
> A:=[ 1,1,1];B:=[3,2,1]; C:=[1,2,3];

 := A [ ], ,1 1 1
 := B [ ], ,3 2 1
 := C [ ], ,1 2 3

> BA:= B-A; CA:= C- A; n:= crossprod(BA,CA);

 := BA [ ], ,2 1 0
 := CA [ ], ,0 1 2

 := n [ ], ,2 -4 2
 Find the equation of the  plane .

> R:=vector([x,y,z]);

 := R [ ], ,x y z
> u:=dotprod(R,n);k :=(dotprod(n,A)); # direction and konstant

 := u  −  + 2 x 4 y 2 z
 := k 0

> u = k; # equation of the  plane

 =  −  + 2 x 4 y 2 z 0
> plot3d(2*y-x,x=-10..10,y=-10..10,axes = boxed);# plot it



> Warning, the protected names norm and trace have been redefined and unprotected 

> implicitplot3d(2*x-4*y+2*z=0, x=-2..2, y=-2..2, z=-2..2, 
axes=boxed);



 2. a plane  through (1,1,2) and perpendicular to the line 
> n:=[1,1/2,1/3]; # normal vector of plane

 := n
⎡
⎣
⎢⎢

⎤
⎦
⎥⎥, ,1

1
2

1
3

> P:=[1,1,2];R:=vector([x,y,z]):#P is the point

 := P [ ], ,1 1 2
> u:=dotprod(R,n);k :=dotprod(n,P);
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> u=k; # equation of  plane
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 3 find the point of intersection
> restart:with(plots):with(linalg): 

Warning, the name changecoords has been redefined 

Warning, the protected names norm and trace have been redefined and unprotected 

 =  + 7 t 3 3
> plot1 :=implicitplot3d( 2*x + y + z=3, x= -10..10, y= -10..10,z= 

-10..10,color = red,axes = boxed):
> line1:=spacecurve([t+1,2*t,3*t+1],t=-10..10,color=green,axes=box):

 

> display3d(plot1,line1); # ok now the point



> subs( x=t+1,y=2*t,z=3*t+1, 2*x+y+z=3);solve(%,t);

 =  + 7 t 3 3
0

4. Find the parametric equation of the line through (-1,2,4) and (1,2,1)
> p:=[-1,2,4]:q:=[1,2,1]:
> lvex:=t*(p-q) + p;

 := lvex  + t [ ], ,-2 0 3 [ ], ,-1 2 4
III Sketch

 := n [ ], ,3 6 2
> restart:with(plots):with(linalg): 



implicitplot3d(x^2+y^2+z^2 
-4*x-4*z=0,x=-6..6,y=-6..6,z=-6..6,color = red,axes = boxed);

Warning, the name changecoords has been redefined 

Warning, the protected names norm and trace have been redefined and unprotected 

> spacecurve([t,cos(t),sin(t)],t=0..Pi/4,color=red,axes=box); 



> plot3d(-x^2+y-25,x=-6..6,y=-6..6,color = red,axes = boxed);



> implicitplot3d(y - x^2 = 25, x= -10..10, y= 0..60, z= 0 .. 6,color 
= red,axes = boxed);



IV 
> r:= t -> [4*cos(t),4*sin(t),t];

 := r  → t [ ], ,4 ( )cos t 4 ( )sin t t
> v:=  map((diff,r(t),t));

 := v [ ], ,−4 ( )sin t 4 ( )cos t 1
> a:= map(diff,v,t);
> 

 := a [ ], ,−4 ( )cos t −4 ( )sin t 0
> T:= v/17;
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> N:= map(diff,T,t);
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> point0:=r(Pi/4); # last problem
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> vector0:= subs(t=Pi/4,T);
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> answer:= vector0*t + point0;
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