Math 113, Additional Sample Problems to Prepare for Exam 1

To study for Exam 1, use the materials from Fall 2012 posted online (Practice Exams 1 & 2, Exams 1 & 2)
as well as the homework and quizzes you have completed this semester and the sample problems below.

1. Fill in the blanks.

If f(1) =0 and f/(1) = 2, then the tangent line to the curve y = f(x) at z =1 is \ﬁ = d(x=1)
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True or false: If lim f(z) = 0 and lim g(z) = 0, then lim —— does not exist. _~G\S€ .
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The weight, in pounds, of a child that is a years old is given by the function W = f(a). The units of

measurement of f'(a) are _\_bﬁ_/_leﬁ(i .

Meterorologists define the temperature lapse rate to be —dT'/dz, where T is the temperature in

Celcius at an altitude of z kilometers above the ground. The units of the lapse rate are °_C_,Lkm_ .

Suppose f(zx) is a differentiable function. Then:
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2. The thickness, P, in mm, of pelican eggshells depends on the concentration, c, of PCBs in the
eggshell, measured in ppm (parts per million); that is, P = f (c)-

(a) The derivative f’(c) is negative. What does this tell you?
The \\\6\’\‘f He concamtvath oW « FPCBs, Hw
Fhivner e shell

(b) Suppose f(200) = 0.28. Interpret this statement in terms of PCBs and eggs. (Write a complete
sentence, and make sure to include units.)

A shell Fhot has @ concentyation of 200 PP o PCRBs
IS 0.2% mm  thick.

(c) Suppose f’(200) = —0.0005. Interpret this statement in terms of PCBs and eggs. (Write a
complete sentence, and make sure to include units.)

A shell wy 200 ppm o8 PCBs Wil decvease in Thickness

b\/ 0.0005 mm Afor each addional pPpm of  Concentrathion
of TPCRBs.

(d) Estimate f(220), using (a) and (b). Interpret your answer in terms of PCBs and eggs. (Write a
complete sentence, and make sure to include units.)

20 X[-0.0005) =-2 x 0.005 =-0.6| = §(220)~ 0.28- 00! =0.2]
The  thickness  of g <chell W a  concentrathon 5t 220 KBs (pp)
is aboutr  0.27 mm.

(¢) Use differentials to describe your estimation in (c). In particular, make sure to state what dP
and dc are.

de= chonge 0 concentetion  of PCBs = 20  ppm
dP = gpprox. Change - Fhckness = $7(200) de =-0,01 mm

We eshmate +he actual change in thickiness  (AP) by JdF

olotain  our estimeate e P owhun ¢ = 220.
(f) What is the linearization of f at a = 2007

L) = 0.28 + (-0.0005) (¢~ 200)
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