P. Spaas Math 32A, Lecture 1 Mon, Nov 18, 2019

Midterm 2
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Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
to complete the exam. Please print your name and student ID number above, and circle
the number of your discussion section. You may not use calculators, books, notes, or any
other material to help you. Please make sure your phone is silenced and stowed where you
cannot see it. You may use the front and back of the page for your answers. Do not write
answers for one question on the page of another question. If you need scratch paper,
please ask one of the proctors. You must show all your work to receive credit. Please
circle or box your final answers.

Please do not write below this line.

Question | Points | Score |

1 10
2 10
3 10
4 10
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1. Consider the function f(z,y) = sinz + y%e®.

(a) (6 points) Find an equation of the tangent plane to the graph of f
at (0,3, £(0,3)).

(b) (4 points) Estimate the value of f(0.1,2.9) using linear approxima-
tion.
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2. (a) (5 points) Consider the function f(z,y) defined for (z,y) # (0,0) by
. ZY

f(z,y) = zsin (m) ‘

Show that one can assign a value to f(0,0) to make this function
] continuous.

(b) (5 points) Evaluate the following limit or show it doesn't exist:
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3. (a) (3 points) In the zy-plane, sketch the contour diagram of f(z,y) =
z? — y? containing the level curves corresponding to ¢ = —1,0,1,2.

(b) (3 points) Calculate Vf(z,y). Draw V£(0,1) based at the point

- 2/ 1
c=x""y (0,1) in the contour diagram of part (a).
1, =Y (¢) (1 point) State Clairaut’s Theorem on higher order partial deriva-
g oty tives. -
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x*2y* (d) (3 points) Consider the function f (z,y,2) = 2 sinz + 35
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(a) (3 points) Suppose r(t) = (3sint,3cost,4t). Find the acceleration
vector a(t).

(b) (4 points) For r(t) as in (a), calculate the unit tangent and unit
4= 4, T < q NN normal vector at ¢ = 0 and find the tangential component and normal
component of a(t) at t = 0.

ic) (3 points) A car is moving along a path r(¢) which satisfies r(0) =
Teda & AT (1, 2 ,0) and r'(0) = (2,3,—6). At time ¢ = 0 the unit vector N =

B © W‘ [@_x;_tl(() T 7) is normal to the curve. Suppose that at time ¢ = 0, the <
car is slowing down at a rate of 2m/s %and is not changing direction.
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y bl = 2w T Find the acceleration vector at time ¢ = 0. )
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