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Calculus Honors | Unit 3: Derivative Applications

Lesson 3.1 - Worked solutions

Show the method, check hypotheses, and justify your conclusion.

1. A sphere has V=ﬁmv3. If ;=2 cm and 4r — 3 cm/s, find av.
3 dt dt

Solution. Differentiate to obtain Cﬁl_V = 4,[;»2%. At the specified instant the rate is 48 cubic centimeters
4 4

per second.

2. A 5 m ladder has base distance x =3 m increasing at Ccll_x =2 m/s. Find the height rate.
t

dy _

Solution. From x? +y2 =25, the height is y = 4. Differentiate: szll_x + de_ =(. Thus Z_y = —3/2m/s:
4 4 4

the top is descending.
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3. For s(f)=1t? — 4t on [0, 4], describe direction and speed changes.

Solution. Velocity is 27 — 4 and acceleration is 2. On (0, 2) the object moves negatively and slows down;
on (2,4) it moves positively and speeds up. Itis atrestat =2

1 Position on a time interval
v > 0: moving positively
0 \
v < 0: moving negatively
_1 4
2 -2
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Negative slopes before t = 2 become positive after; acceleration is positive throughout.
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