Homework Set 27
Related Rates and Error-checking with Differentials
(sections 2.7 & 2.8)
1. Let4x?+ 9y? = 36 where both x and y are functions of time t.
a. If %=§,ﬁnd % when x =2 and y=~§\/§.
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2. The altitude of a triangle is increasing at a rate of 1 cm/min while the area of the triangle is
increasing at a rate of 2 cm?/min. At what rate is the base of the triangle changing when the

altitude is 10 cm and the area is 100 cm??
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3. Acylindrical tank with a radius of 5 meters is filled with water at a rate of 3 m*/sec. How fastis

the height of the water rising?
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4. Two cars start moving from the same point. One travels south at 60 mph and the other travels
west at 25 mph. At what rate is the distance between the cars increasing two hours later?
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5. Aspotlight on the ground shines on a wall 40 feet away. If a man 6 feet tall walks from the
spotlight towards the building at a speed of 4 feet per second, how fast is the length of his
shadow on the building decreasing when he is 10 feet away from the building?
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6. The edge of a cube was found to be 30 cm with a possible error of in measurement of 0.1 cm

Use differentials to estimate the maximum possible error, the relative error, and the percentage
error when computing:

a. thevolume of the cube

V = s® relakive exvor®
dV _ =s*ds _ 2ds _ 3(.)
dV = ?>s.7‘-ds N s8 = s T T30 T .0l
mov. exvror
Qr (]
dV = 2(20)°(.1) percentage errors,
) 8 =t 1%
b. the surface area of the cube
dA = 12s-ds dA . 12ads _ zds 2. o
T - s - = 20 ¢ U

moyx. exvoy !

A = 12(30).1) ?Q’N%*t%t' .
= 206 em" 006 7 _'G?D



7. Use differentials to estimate the amount of paint needed to apply a coat of paint 0.05 cm thick
to a hemispherical dome with a diameter of 50 meters.
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If a current [ passes through a resistor with resistance R, Ohm’s Law states that the resulting
voltage drop is V = RI. If V is constant and R is measured with a certain error, use differentials

to show that the relative error in calculating I is approximately the same (in magnitude) as the
relative error in R.
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