a) Suppose that M is the midpoint of the segment 4B in space and that P is

another point. Show that PM = —;—(Ei" +PB). [4 marks]
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b) Suppose that @ and b are two unit vectors. Show that @ + b is perpendicular
toda-b. [4 marks]
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2. Find the equation of the plane that contains the two parallel lines

x=1+t¢ x=2+2s
L:sy==1+2tand L,:qy=4s . [6 marks]
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3. Determine whether or not the four points A4(2,0,-3), B(0,5,4), C(1,1,-1) and
D(5,-12,-18)are coplanar. [4 marks]
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4. A particle moves along a curve C with velocity given by ¥(1) =< 2t,€',sin(z1) >.
At time 7=1, the particle passes through the point P(1,0,1/x). Determine the

position vector 7(z) at time 7. |4 marks]
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5. A space curve is given by the vector function 7(¢) =< 4¢,1%,2¢* >.

a) Find the equation of the line that is tangent to its position vector and that is

parallel to the line: IT-I =y =—z-+—1. [6 marks]
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b) Find the curvature of curve x for 1=0.

(Hint: x =1dT- =lldf| = | F*(Ijqu F;(I}l % [4 marks]
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6.

a) Convert the equation x*+ y*=4 both to cylindrical and to spherical
coordinates. [4 marks]
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b) Find the domain of the function z =+/25—x" — y* . Sketch its level curves at
z=0,3.4 in the xy-plane. [4 marks]
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