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Instructions
1. No electronic device (such as calculator, mobile phone, smart watch) is allowed in this exam.
2. Justify your answers. No credit is given for (correct) answers not supported by work.
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Question 1 (4+5+6 points )

Consider the following two lines:
Li:x =2t+1, y =3t + 2, z=4t+ 3
Ly:x = s+ 2, y = 25 + 4, z=—4s—1.
a) Find the point at which the line L, intersects the xz — plane.
b) Find the point of intersection of the lines L, and L.

c¢) Find the equation of the plane that contains the lines L; and L,.
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Question 2 (5+7 points)

a) Describe all traces of the surface x — y? — 4z2 = 0, that are parallel to

the yz — plane.

The ploses 2=k , LeR are parallel +o the yz-plue.
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b) Identify (name, axis, vertex) and sketch the surface

—x?+4x+y* -2y —2z2-3=0.
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Question 3 (8+6 points)

Consider the function f(x,y) = \/xz + iyz —2x+y+1.

a) Find and sketch the domain of f.
b) Find the x — intercept(s) of the level curve of f that passes through
the point P(3, —2).
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Question 4 (7+8 points)

a) Find the limit, if it exists, or show that the limit does not exist.
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b) If the function f(x,y) = {xzﬂyz » Goy) # (0,0) is continuous
k, (x,y) = (0,0)

at (0,0), find k.
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Question 5 (5+6 points)
a) Let f(x,y) = (xy)*. Find £, (1,2).
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b) Suppose f (x, y) has continuous first partial derivatives and the equation
of the tangent plane at the point P(1,1,1) on its surface is given by
2x + 3y + 5z = 10. Use linearization at P to approximate f(1.1,1.1).
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Question 6

(8+8& points)

gyl = Vr3 + 53, r=y+xcost, s=x+ysint.

Find%when x=1 y=2 andt=0.
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b) Suppose that z is a function of x and y given implicitly by the equation
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Question 7 (9+8 points)

a) Find the directional derivative of f(x,y) = ,/xy at the point P(2,8) in

the direction of the point Q(5,4).
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b) Find the point of intersection between the normal line to the ellipsoid

4x° + y? + 4z% = 12 at the point P(1,2,1) and the plane x + y + z = 8.
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