"‘/\I\Q R@V\ 2w (\DVO\O\*ﬁ waS S )((/\»z V\%x*)a— 3 '\951 CX{S
nRe Yot Com® QT VW WSANT

Review FoR THE T INAL

&Q“‘@fﬂ\ o Mz Yruso W

\A\ouﬂ&,\n&r '\/(/\QVS S (.}\\,we
WAD V\\A,\ Cg)v\srk*-)-QC\

©Kr \,u{“{é ?KO\@\Q/VV\D Wv:z)r)r Cown

‘\06 }W/"‘J‘s , N4 W\J/\/Ub’
. Rela ol RocreS

’ O@n AT ON

\O\O\ﬁ wAS TN /WQ/ \QLSA’ M (Pa aeS

(m—e/v'\%s"\ e ~C1 AN

P Aun YRV e D
Vrowevec, /\/\/\-@uy coNL %P" (S uo&f\i c,(/\ e

C’Q/&n Cl/i!f@\ Colt «Q Shudests,

Vex (/vuzl,«/)Y "

» \Joluwvnes
NS

N
e




e

Iy | \Q — — 5.@(”0\’\8?}&)5@ K e

o ) //L - ey g\A )mw —
\ — \ Q Q,v\ )...
\Q ‘N\D \)\1\05,\ %\( @V\E’)

S\P \

v AMW

ol V\/\\ N\

'Dz///%&‘/‘ ' h -




Math 250 Review Problems

1) Find the absolute extrema of the function on the closed interval

2)

2x

x?+1
b. mn:m{%}km]
Differentiate
a. g(x)= 1n(xx)
b. f(x)=(nx)
& Hpy=AT "

dh@:ﬁﬁ

a f(x)= , [-22]

Solve the problem.

3)

4)

3)

6)

7)

8)

9

Water is falling on a surface, wetting a circular area that is expanding at a rate of 9 mm2/s. How fast is the
radius of the wetted area expanding when the radius is 131 mm? (Round your answer to four decimal
places.)

A piece of land is shaped like a right triangle. Two people start at the right angle of the triangle at the same
time, and walk at the same speed along different legs of the triangle. If the area formed by the positions of

the two people and their starting point (the right angle) is changing at 3 m2/s, then how fast are the people
moving when they are 3m from the right angle? (Round your answer to two decimal places.)

One airplane is approaching an airport from the north at 157 km/hr. A second airplane approaches from
the east at 299 km/hr. Find the rate at which the distance between the planes changes when the southbound
plane is 27 km away from the airport and the westbound plane is 23 km from the airport. Round to the
nearest whole number.

Water is being drained from a container which has the shape of an inverted right circular cone. The
container has a radius of 7.00 inches at the top and a height of 9.00 inches. At the instant when the water in
the container is 8.00 inches deep, the surface level is falling at a rate of 1.4 in./sec. Find the rate at which
water is being drained from the container. Give an exact answer and one rounded to the nearest whole
number.

A man 6 ft tall walks at a rate of 3 ft/sec away from a lamppost that is 23 ft high. At what rate is the length
of his shadow changing when he is 60 ft away from the lamppost? (Do not round your answer)

Electrical systems are governed by Ohm's law, which states that V = IR, where V = voltage, I = current,

and R = resistance. If the current in an electrical system is decreasing at a rate of 6 A/s while the voltage
remains constant at 12 V, at what rate is the resistance increasing (in {/sec) when the current is 60 A? (Do
not round your answer.)

The radius of a right circular cylinder is increasing at the rate of 5in./sec_while the height is decreasing at
the rate of 2 in/sec. At what rate is the volume of the cylinder changing when the radius is 13 in. and the
height is 8 in.?



10) A rectangular field is to be enclosed on four sides with a fence. Fencing costs $5 per foot for two opposite

sides, and $2 per foot for the other two sides. Find the dimensions of the field of area 790 ft2 that would be
the cheapest to enclose. Give exact answers, then rounded to the nearest tenth.

11) From a thin piece of cardboard 20 in. by 20 in., square corners are cut out so that the sides can be folded up
10 make a box. What dimensions will yield a box of maximum volume? What is the maximum volume?
Give an exact answer, then one rounded to the nearest tenth.

12) A company is constructing an open-top, square-based, rectangular metal tank that will have a volume of
565 3. What dimensions yield the minimum surface area? Round to the nearest tenth, if necessary.

13) A private shipping company will accept a box for domestic shipment only if the sum of its length and girth
(distance around) does not exceed 120 in. What dimensions will give a box with a square end the largest

possible volume?

Girth = distance
around here

R

14) A long strip of sheet metal 12 inches wide is to be made into a small trough by turning up two sides at right
angles to the base. If the trough is to have maximum capacity, how many inches should be turned up on

each side?

Square end

15) Determine the dimensions of the rectangle of largest area that can be inscribed in a semicircle of radius 3.



16) A rectangular sheet of perimeter 39 ¢m and dimensions x cm by y cm is to be rolled into a cylinder as
shown in part (a) of the figure. What values of x and y give the largest volume?

circumference = x

e ———_
SE————

Challenge problems:

17) The volume of a sphere is increasing at a rate of 5 cm3/sec. Find the rate of change of its surface area when
2567

its volume is 3 cm3. (Do not round your answer.)

18) The volume of a rectangular box with a square base remains constant at 600 cm3 as the area of the base
increases at a rate of 8 ©™2/sec. Find the rate at which the height of the box is decreasing when each side
of the base is 18 cm long. (Do not round your answer.)

19) The 10 ft wall shown here stands 33 feet from the building. Find the length of the shortest straight beam
that will reach to the side of the building from the ground outside the wall. Round to the nearest tenth.

5
PR RN PR

Bl 3 Building

10 wall

)
l




ANSWERS

1) a. max 1 atx=1, min-1 at x=-1
‘ 15) 6in xiz—é in
b. max 1 at x=2, min 0 at x=0
2) a. g'(x)=In(x)+1 16)x=13 cm;y=13 cm
x—1 2
£(x) = (Inx)"[L + In(in x)- Inx)]
c. kK(x)=ln J7 (ﬁ )ﬁm

17) % cm?2/sec

J7_;+1
J7 o 400
d. h’x=£———L——l+ln 7x Ul
( ) 2x ( ) 18) > cm/sec
3) 0.0109 mm/s 19)57.7 ft
4) ——?——mm/sec ~ 0.0108mm/sec
2667
5) -313 km/hr
6) —210M i3 1sec, 170 in s
405
7 1—8—ft/sec
17

8) —LQ/sec
50

9) 702r in.3/sec

10 5479 ft @$5, 2479 ft @$2;
17.8 ft @ $5 by 44.4 ft @ $2

11) ﬁginxﬂinx}—qin , V= 16000
3 3 3 27

~13.31in. x ~13.3 in. x ~3.3 in.;
=593.6 in3

23
in;

12)4.8 ft x 4.8 ft x 2.4 ft

13)20 in. x 20 in. x 40 in.

14)3 in.
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Math 250 Review and Practice

1) Consider the region bounded by y =e*,y =2,x = 0.

a. Find the area of this region. Evaluate this integral by hand, giving your answer in exact form.

b. Find the volume of the solid formed if this region is revolved about the x — axis. Evaluate this integral by

hand, giving your answer in exact form.

evolved about the line y =2.

c. SET UP AN INTEGRAL to find the volume of the solid formed if this region is r

d. SET UP AN INTEGRAL to find the volume of the solid formed if this region is revolved about the

y — axis.




e. SET UP AN INTEGRAL to find the volume of the solid formed if this region is revolved about the line x = 4.

£ Let the region described above be the BASE of a solid, whose cross-sections perpendicular to the x — axis are
EQUILATERAL TRIANGLES. SET UP AN INTEGRAL TO find the volume of this solid.

- (Calculator required) Let R be the shaded region bounded by the graph of y =In x and the line y =x — 2.

Write, but do not evaluate, an integral expression that can be used to find the volume of the solid generated when R is

rotated about:

a. Theliney=-3.

b. The y axis.

¢. Thelinex=4
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1) Consider the region bounded by y = e, y=2,x=0.

a. Find the area of this region. Evaluate this integral by hand, giving your answer in exact form.
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b. Find the volume of the solid formed if this region is revolved about the x — axis. Evaluate this integral by "

hand, giving your answer in exact form. " '
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c. SET UP AN INTEGRAL to find the volume of the solid formed if this region is revolved about the line y =2.
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e. SET UP AN INTEGRAL to find the volume of the solid formed if this region is revolved about the line x = 4.
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f. Let the region described above be the BASE of a solid, whose cross-sections perpendicular to the x — axis are
EQUILATERAL TRIANGLES. SET UP AN INTEGRAL TO find the volume of this solid.
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__2) (Calculator required) Let R be the shaded region bounded by the graph of y = In x and the liney=x—2.
m G InX=X-4

Write, but do not evaluate, an integral expression that can be used to find the volume of the solid generated when R is

rotated about: .
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