MAC 2311 Hybrid Calculus I (B)

3.7-3.8 
1. Given yx3 + sin (xy) = 1, find 

[bookmark: _GoBack]2. Given sin (y) = xy+x2 –y 2, find 

3. Find the equation of the tangent line to the graph of    at the point (π/4,π/2). 

4. True / False:  If the radius of a circle is increasing at a constant rate, then so is the area. Explain. Show algebraically.
5. A balloon is inflated and its volume increases at a rate of 2 cm3/min. At what rate is the radius of the balloon changing when the radius is 5 cm?

6. Gravel is being dumped from a conveyor belt and accumulates in a conical pile with radius that is always 3 times its height. If gravel falls from the belt at a rate of 100ft3/min, how fast is the height of the gravel pile changing when the pile is 10 ft. high? The volume of a cone is. Your answer should be exact (No decimals). Show units.
[image: ]








7. A 13-ft ladder is leaning against a vertical wall. If the foot of the ladder is pulled away at a rate of ½ ft/s, how fast is the top of the ladder sliding when the lower end of the ladder is 5 ft. from the wall? 
[image: ]

8.  A boat is pulled into a dock by a rope attached to the bow of the boat and passing through a pulley on the dock that is 3 m higher than the bow of the boat. If the rope is pulled in at a rate of 2 m/s how fast is the boat approaching the dock when 5 m of rope are left to pull in? Your answer should be exact (No decimals).
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11. Melting snowball A spherical snowball melts at a rate proportional to its surface area. Show that the rate of change of the radius is constant. (Hint: Surface area =4777) ~
12. Expanding rectangle A rectangle initially has dimensions 2 cm by 4 cm. Al sides begin increasing in length at a rate of 1 cm/s. At what rate is the area of the rectangle increasing after 2057

13. Filling a pool A swimming pool is 50 m long and 20 m wide. Its depth decreases linearly along the length from 3m to 1 m (see figure). Itis iniially empty and is filld at a rate of 1’ /min. How fast i the water level ising 250 min after the filing begins? How long willi take to fil the pool?

14. Altitude of a jet A jet ascends at a 10 ° angle from the horizontal with an airspeed of 550 mi/hr (its speed along ts line of flight is 550 mi /hr). How fastis the altitude of the jet increasing? If the sun is directly overhead, how fast is the shadow of the jet moving on the ground?
15. Rate of dive of a submarine A surface ship is moving (horizontally) i a straight line at 10 km/hr. At the same time, an enemy submarine maintains a position directly beloww the ship while diving at an angle that is 20 ° below the horizontal. How fast is the submarine's altitude decreasing?
16. Divergent paths Two boats leave a port at the same time, one traveling west at 20 mi /hr and the other traveling southwest at 15 mi /hr. At what rate s the distance betwween them changing 30 min after they leave the port?

17. Ladder against the wall A 13-ft ladder is leaning against a vertical wall (see figure) when Jack begins pulling the foot of the ladder away from the wall at a rate of 0.5 ft/s. How fast is the top of the ladder sliding down the wall when the foot of the ladder is 5 ft from the wall?

18. Ladder against the wall again A 12-ft ladder is leaning against a vertical wall when Jack begins pulling the foot of the ladder away from the wall at a rate of 0.2 ft/s. What is the configuration of the ladder at the instant that the vertical speed of the top of the ladder equals the horizontal speed of the foot of the ladder?
19. Moving shadow A S-ft-tall woman walks at 8 t/s toward a street light that is 20 ft above the ground. What is the rate of change of the length of her shadow when she is 15 ft from the street light? At what rate is the tip of her shadow moving?
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