Calculus (in class) Test 1 2013 Name

Solve each of the inequalities

#1 Solve the inequality, be sure answer is in interval notation.
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#2 Solve the inequality, be sure answer is in interval notation
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Functions for problem #3

fx)=2x-7, g(x)=x*-4x -5, h(x)= x*+4
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#4 Identify the center and the radius.
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#10 Solve (Answer as mixed numbers no decimals please)
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#11 Write each of the following in standard H , K forms identify characteristics of each
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Graph and identify zeroes, all asypmtotes, and perform a sign check.
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# 13b State the domain and range using interval notation.
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Use three decimal places in calculations, draw a picture, organize your work. I expect a
professional presentation of your work for each problem.

“The Great Escape”

1. A hot air balloon carries a cannon straight up at a rate of (5 ft/sec) from a prison yard. Once
the cannon has reached exactly 73 ft an automatic firing mechanism is engaged. An ambitious
inmate has set herself up to be a human cannon ball. Her hope is that the scheme will allow for
her to be shot over the 20 ft wall that is situated 112 ft from where the balloon was launched.
She set the cannon to shoot at an upward angle of 35° from the horizontal at a rate of (48 ft/sec).
Will she clear the wall if the prison is located on Saturn?

“Catapult or Kong”

2a. You have joined the rebel forces revolting against the King on Jupiter. You have designed a
catapult to heave massive boulders at King Kong’s fortress of Doom. The idea is that if the
walls can be compromised the rebel forces can overtake the fortress. Any launch that travels at
least 135 meters but less that 150 meters should cause damage and hence be considered
successful. In other words, for this problem it does not matter if the boulder hits the wall, goes
over the wall, or hits any other structure found within the fortress as long as it travels between
135 and 150 meters along the horizontal. The catapult is situated on a small hill that rises up 21
meters from ground level. When the catapult is fired it will launch the projectile from an
additional height of 13 meters at an upward angle of 43° from the horizontal with a rate of (50
m/sec). Will the projectile land within the confines of the fortress?

2b. What if the catapult were to be moved off the hill, but 40 meters closer to the fortress
will the result change? (Remember that by moving the catapult 40 m, one will lose height and
reduce the distance that the projectile needs to travel.)

“An Out-Of-This-World Field Goal”

3. The scenario is that a group of oversized aliens are true fans of the NCAA Bowl Games and
have decided to hold their championship at the first ever Neptune Bowl. Because of their girth
and exceptional strength They have made a few modifications to the standard size football field.
They have extended the field to 160 yrds with endzones each measuring and additional 15 yrds.
The Goal Posts are set 10 yrds up in the air and open 24 yrds. Mickey Stonefoot is about to
attempt a field goal from his own 40 yard line. There is a modest wind breaking 71° South of
West at 17 mph. If Mickey launches his attempt at an angle of 38° to the ground aiming straight
down the pike with a velocity of 154 ft/sec will he make the field goal? I have provided some
diagrams that hopefully help understand the setup.

Unfortunately, I must complicate the issue. For argument sake lets say that the ball
travels well beyond the goal post. Then the time that the ball reaches the height of the goal post
will have then in effect given extra time to the “shank” calculation. In other words, If the ball
travels well beyond the goal post then one will want to figure out the exact time the ball actually
passes through the post. That moment of time should be used to calculate how far the ball has
drifted to the right. Only then can one determine if the ball passes through the plane of the goal
post.
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