Math 120 B * Midterm 1 (80 minutes) April 21, 2016

Directions:
s You have 80 minutes to complete this exam.
¢ No graphing calculators are allowed.

You are aliowed one hand-written sheet (so two sided is ok) of notes on regular 8.5-11 paper.

You must show ALL your work.
» Leave answers in EXACT FORM or record up to 2_DECIMAL PLACES.

If you have any questions, raise your hand.

Question | Points | Score
1 15
2 20
3 15
4 ‘10
5 15
Total: 75




1. (15 points) An ant is located at (6,-2) and begins walking towards a sugar cube at (0,4) arriving there
in 2 seconds. Meanwhile, a spider at the origin begins its hike towards its web at (4,3) at a rate of §

inches per second. (NOTE: coordinates are in inches) :
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(a) Write parametric equations of motion for the spider and the ant
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(b) Write down a function d{t) which measures the distance between the spider and the ant after ¢
seconds. When are they closest together'? How close are they at this point?
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(¢) The path of the ant and the path of the spider cross at some point. Where is this point?
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2. (20 points) I am standing at the top of a hill of constant slope, and I throw a rock. 50 feet out, the rock
reaches its maximum height of 100 feet above where I threw it from.

(a) Suppose that where I stand is at the origin, and the positivé z-direction is the divection the rock is
thrown. Write a function y = f(z) representing the path of the rock.
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(b} The hill is quite steep, descending 1 foot for each horizontal foot. Write an equation for the location
of the ground (with = > 0). With this, write a new function y = h(z) representing the beight of
N the rock above the ground. ’
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(¢) What is the maximum height of the rock off the ground? At which point (z,y) is this height
- reached?
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(d) At which point (z,y) does the rock land?
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3. (15 points) Anna (from the first quiz) is out canoeing again. Today she relaxes on the north bank of
the same lake (of radius 200m). She begins canoeing in the direction of a pomt 500 meters south and

300 meters east of the center of the lake.
(a) Choose a coordinate system and draw a picture. Label Anna, the center of the lake, and the tower,
and the path she travels. Write down equations for the edge of the lake and for Anna’s path.
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(b) How close does Anna come to the center of the lake?
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4. (10 points) Let f be a function. Consider the expression:
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Notice that if we plug in b = 0 we get:
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which doesn’t make sense. Sometimnes, though, we can plug in z+h and = and the A on the bottom will
cancel out, allowing us to plug in h = 0 after some work. For example, if f (z) = x then:
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Do this for the following two functions:
(a) fiz) =14+ 7.
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5. (15 points) Let f(z) = 2 9z = AI~-UK = (K -1) .-\
{a) Draw the graph of y = f(z).
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(b} Draw y = |f(z)| and write its wulti part rule.

(c) Let g(t) =t —5. What is f{g(t}).‘? Draw it.
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