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1. r(t) = 3 — 7t%j + t%k is a paramectrization of a line,
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2. Two different level curves of f(z,y) never intersect.
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3. All traces of a hyperboloid are hyperbolas.
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5. Let v and w be vectors, v X w = w X v.
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6. The curvature of a circle of radius R is 1/R.
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7. Let f(z,y) be a function of two variables. If the partial derivative f.(a,b) and
? fyla,b) exist, f(w,y) is ditferentiable at (a,b).
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8. w is orthogonal to u and v, then w is orthogonal Lo u x v.
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9. r(t) and r'(f) are orthogonal o each other.
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10. A differentiable function increases at the rate ||V f,| in the direction of V£,
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1. Compute the derivative gyye(1,0) with g(z,y) = zye".
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2. Assume that f(2,3) = 8, [2(2,3) = 5, and [,(2,3) = 7. Estimate f(2,3.1).
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8. What is the largest value that the directional derivative of f(z,y,z) = zyz can
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4. I'ind the arca of the triangle with vertices P(1,1,5), Q(3,4,3) and R(1,5.7).
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5. Find the decomposition a = ay +a; with respect to b where a = (3,1, 1} and

b =(52,1}. Answer
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6. Find the intersection of the line r(#) = (2, -1, —1) + 1 (L, 2, —4) and the plane
2w + y = 3. Answer . (2,1, ',)
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1. (10 points) Iind an equation of the plane determined by the points (1,0,-1),
(2,2,1), and (4, 1, 2).

Let P=t(s,0,-1)
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= lor (z,9) # (0,0). Is it pessible to define f(0.0)
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2. (10 points) Let f(z,y) = 2
24y
in a way Lhal makes [ continuous at the origin? Explain your answer and show

your reasons. (Hint: Let @ = rcosf and y = rsinf.)
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3. (10 points) Find an equation of tangent plane to the surface x° 4 3y% + 42% = 20

at P=(2,2,1).
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4. (10 points) Let r(t) = (x(t),y(t), z(1)) be a path with curvature k(t) and define the
scaled path r)(f) = (Aa(t), Ay(t), Az(t)), where X > 0 is a constant. k;(f) is the
curvature of ry(t). Prove that & (t) = %k(t)_.
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5. (10 points) Find the points on the graph of z = 322 — 4y® at which the vector

n = (3,2, 2) is normal to the tangent plane and the equation of that, tangent plane.
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