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1. Find the equations of the tangent and normal lines to the graph of y = (2z + 2*) at x=1.
(Recall: The normal line is perpendicular to the tangent line.)

Tangent line: %—3 ‘;S("{fv"l)

Normal line: L}— R ""'!g (3(-1)

a'-=’2-+’»3' at x-l, 3'=§.
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2. Since the beginning of the month, the hot water heater in George’s garage has been losing
water at a constant rate (that is, the amount of water in the water heater is a linear function
of time). On the 12th of the month, the water heater held 30 gallons of watef; on The 21st, it

held only 15 gallons. How much water was in the hot water heater on the 8th of the month?

Gallons of water: “_.}-?
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3. Show that the equation /z = z* + 2x — 1 has at least one solution on the interval (0, 1).
Justify vour answer.
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4. Find the derivatives. You do not have to simplify your answers once you have finished
differentiating.
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5. If a bacterial colony starts with a population of 100 and takes 7 days to triple, how long
will it take to quintuple?
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6. a. If f(z) = 2°h(z), h(~1) =4, and h'(—1) = =7, find f/(-1).
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b. Find the derivative of g(x) = sin(e®).
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7. Find a so that

flz) = <= ifz>1
a i< 1
is continuous for all z.
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8. a. Find the solutions to In(z — 1) + In(z) = In(4x — 6).
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9. A person standing on the edge of a cliff throws a rock directly upward. It is observed
that 2 seconds later the rock is at its maximum height (in ft) and that 3 seconds after that,
it hits the ground at the base of the cliff. How high is the cliff? With what velocity does the
rock hit the ground?(h(t) = —3gt* + vot + 59, and g=32 ft /sec® near the earth’s surface.)

Cliff’s height is: 8 D]

Impact velocity is: = C? G

h) = ~161* +v.T +5,
’l)'('{_—\ = "7)?,'{:' + Uy

e = C‘J
e B, S T = R

(/)[{7).__‘ (__f(gtl’f‘@"‘{é‘ +So
[ 5) = @ == o ot B0 =5
Q = Yoo-320 =80

A0 & B P 16O FEXE=TE



10. The graph of a function f(z) is given below
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Find all values of x where f fails to be
a. continuous.

Y=~

b. differentiable.

N =l y ]

¢. For which values of x is the derivative of f equal to 07

D 0

d. Find lim,_._,- f(z) and lim, , ,+ f(z).




