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1. a) (5 marks) Suppose that an object is moving through space along the path described by
the position function f(¢)=(¢-2,1- t?,t+ %), and then at the moment when ¢=1
it suddenly begins travelling in the direction of its velocity vector f'(1) with || f' (1) ||
as its constant speed. What will be the object's position when ¢=3 ?

b) (5 marks) Let a be the plane that passes through the points (2,0,-1),(1,-1,0)
and (1,-2,-1). Find the coordinates of the point on the plane a which is closest to
thepoint (-4,1,0).
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2. a) (5 marks) Suppose that T: R?— R? is the linear transformation represented by the

) 1 -1
matnx A=(1

1
) . Find a vector x, if any, for which T(T(x))= (_1).
b) (Smarks)Letp(x,y,z)=kx2+y2+zz+4xy+2kxz+2yz.Findavalueof

k , if any, for which the given quadratic form p (x,y,z) is positive definite.
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1+3y% -
3. a) (5 marks) Showthat [im g Zosx does not exist.

(x»)—00 X +Yy

b) (5marks)Letf(x,y)=(x5+8y3)”3.Compute g—jj-(0,0) .
Yy

¢) (5marks)Let g(x,y)=xy>/e”’, where x=2¢>-1+¢"' and y=-1+3-3¢".

Evaluate dg/dt at t=1.
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4. (10 marks) A rectangular box is to be inscribed in the tetrahedron whose faces are the
coordinate planes and the plane 4 x + 3y + 6 z= 12 . One corner of the box touches this

plane, the opposite corner 1s at the origin, and the faces of the box are parallel to the
coordinate planes. Find the volume of the largest such box.
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5. a) (7 marks) Find the mass of a wire in the shape of the curve traced by ( 37, 3¢ 2 4432 )
where 0 <¢<1, if its density at each point is equal to the distance between that point

and the yz-plane .

z
b) (8 marks) Evaluate the surface integral doc , where the surface M is
g,/l +8z - 4y?

the portion of the elliptic paraboloid z = 2 x 2+ 7 that lies above the rectangular

region R=[0,1]x[0,2].
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6. (15 marks) Evaluate the triple integral Hj z3 dxdydz , where S 1is the solid bounded
S

above by the sphere x*+y%+z%=2 and below by the cone z=(3x*+3y?%)!'?,
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7. (10 marks) Evaluate the line integral fc(l +3x° y+ y2 )dx + (x® + 3xy+ y)dy , where the

closed curve C is the boundary of the region enclosed between the parabolas x + yi=4

and x +2y-y? =0, oriented counterclockwise.
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8. (15 marks) Let the solid S be the portion of the cylindrical region x 2+3?<3 that lies
inside the ellipsoid x2+y%+4z%=4 andlet S denote the complete boundary of the
solid S.Let F(x,y,z )=(x3,x-z2 .3y?%z).Find the flux of the vector field F out
of the closed surface 8S . That is: evaluate the flux integral ﬁ(F ‘N)dc .
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