Math 180 Fall 2010 Name:

TEST #2 @ 180 points

Write neatly. Show al work. Write all proofs on separate paper. L abel each exercise.

1. Prove the following property: If £ (x) =0 at each point x of an openinterval (a,b), then f (x) =k forall

x1 (a,b), wherek is a constant.

2. Provethefollowing formula i(cosx) =-snx

dx

3. Find the derivative of each function and simplify as much as possible.
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b) 5= tan (x* +1)in (x° - 5x+1) 9 y=q7sin’(q°) fy=(x+1)"
4. Find the tangent to the curve x> +xy - y* =1 at (2,3).
5. Find the critical numbers for the following function: f(x)=x*- x

6. Find the absolute minimum and maximum values for the following functions on the given interva:

=x? g A,éi l\fl =q - | 1
a) f(x)=x +X,x| 82,4H b) f(q)=q- 2sing,ql [0,3]

7. Let

a)

b)
c)
d)

€)

f (x) 21+i2. Do the following:
X X
Graph the following function. Show: end behavior, behavior near vertical asymptotes (if any), intercepts, first and
second derivative and their signs. Show all work and organize the information in atable, aswe did in class. Label
all points used.
What are the maximum and minimum values of the function?
What are the inflection points?
Onwhat interval(s) is the function increasing? Decreasing?
On what interval(s) is the function concave up? Down?

8) Find the following limits:

1

ime * lim(e*+ x)x im@9-9d
a)Llc@rQe Inx b) x®0( ) C)Llcgc]) q




9. The height of an object moving vertically isgivenby s=- 16 2 +96t +112, with sin feet and t in seconds.
Find

a) theobject’sinitia velocity

b) its maximum height and when it occurs

c) itsvelocity when s=0.

10. A police cruiser, approaching a right-angled intersection from the north, is chasing a speeding car that has turned the
corner and is now moving straight east. When the cruiser is 0.6 mi north of the intersection and the car is 0.8 mi to the
eadt, the police determine with radar that the distance between them and the car isincreasing at 20mph. If the cruiser is
moving at 60 mph at the instant of measurement, what is the speed of the car?

11 What are the dimensions of the lightest openttop right circular cylindrical can that will hold a volume of 1000 cubic
centimeters?

12. Theradiusr and height h of aright circular cone are related to the cone' s volume V by the formula V = %p reh.

a) What is dV /dt if r isconstant?
b) What isdV /dt if his constant?
c) What is dV / dt if neither r nor his constant ?

k
13. Find alinear approximation for f (X) = (1+ X) near 0, wherek is area number.
50

Then use the linearization to find (1.0003)

14. Supertankers off-load oil at a docking facility 4 mi offshore.
The nearest refinery is 9 mi east of the shore point nearest the docking facility. _

Dockine Facilioy

A pipeline must be constructed connecting the docking facility with the refinery. T ' ;
The pipeline costs $300,000 per mile if constructed underwater and ami DN
$200,000 per mileif overland. Locate point B to minimize the cost of | i \
the construction. a5 o Shore

A B Refinery

| 9 mi |
Extra Credit — Y ou may choose any TWO problems.

) 1
#1@3 points Prove the following limit: €= |X|®ng(1+ X)x,
#2 @5 points Show that |sin x- cosx|£+/2 for all x.
. : : 1
#3 @ 3 points Find afunction f suchthat f - 1) = > f¢0)=0,and f®x)> 0 foral x, or prove that such
afunction cannot exist.

#4 @ 5 points For what values of ¢ doesthe equation In X = cx* have exactly one solution?
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