MATH 2300

Review Sheet for Midterm #1

Spring 2006

This review sheet is intended as a supplement to the text, your notes, and your graded papers. The lack of a particular type of
problem on this review sheet does not mean that type of problem won’t appear on the test.

Evaluate the integral.
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Find a parameterization of the curve.

4 2. the line segment with endpoints (5,2) and (8,11) 4 3. the upper half of the parabola x -1 = y2

4 4. the ray (half line) with initial point (-5,-9) that passes through the point (-8,- 6)

Find an equation for the line tangent to the curve at the point defined by the given value of ¢.

45. x=1t, y=42t ,t=32 46. x=t+cost, y=2-sint, t=

oxl:l

Find the length of the curve. Set up an integral for the length of the curve.

X
47.y=f‘\lt2—1 dt, 4S.XS7 52.x=y1/7,05y52
1

53. x=sinb6y, —n=<y=<0

3/2
48.y=(16—x2/3) ,1l=x=<64 .
¥ X 54.y=fc0t6d8, %sxs%
49, x=—+ , l=sy=<2 0
8 4y?

55.y=x3, O=sx=l

50. x=Setsint,y=Setcost, O<sr=l1

51. y=In(cscx), %sxs%

Find the area of the surface generated by revolving the given curve around the indicated axis.

56.x=t+2\/3_,y=é—t2+2\/3_t, —2\/3_st52J3_, y —axis

57.x=5(:os3t,y=55in3t ,0=<t=<2m, x—axis

58.y=;—x3 , 0=sx=<2, x—axis 59.x=31’4—y s Osys%, y —axis

Set up an integral for the area of the surface generated by revolving the given curve around the
indicated axis.
y

60.x=fsintdt,05ysnT,y—axis 61.xy=3,1=<y=<2, y-axis 62.y=cotx,05xs%,x—axis
0

Find the derivative with respect to x.

1
63.y=cosh(x6) 64.y=—5x3tanh(—2) 65. y=ln(sech(7x+10))
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Find the value of dzy /dxz at the given value of ¢.

70.x=sint,y=55int,t=n? 71.x=9t2—6,y=t5,t=1



Solve the problems.

7 2. Consider the area of the region in the first quadrant enclosed by the curve y = é—cosh6 x, the coordinate axes, and the

line x =7. This area is the same as the area of a rectangle with length s, where s is the length of the curve from x=0
to x=7. What is the height of the rectangle?

7 3. The velocity of a body of mass m falling from rest under the action of gravity after ¢ seconds is given by the equation
V= ."”]i—g tanh(t an—k ), where k is a constant which depends on the body’s aerodynamic properties and the density

of the air, and g is the gravitational constant. Find the limiting velocity (the terminal velocity) lim v of a 230 lb.

t—>0

skydiver (mg =230) when k =.006 .

74 . A bathroom scale is compressed % inch when a 72.5 kg person stands on it. Assuming that the scale behaves like a
spring which obeys Hooke’s Law, how much does someone weigh who compresses the scale % inch?

X
75 . Suppose that ff(t)dt=6x2+9x—2. Find f(x).

1

7 6.1t took 1920 J of work to stretch a spring from its natural length of 3m to Sm. Find the spring’s force constant.
) 5[ o 3/2
77 . A rocket follows a path described by y = 3—(x - 1) . Find the distance the rocket travels for 3.7km= x < 4.1km.

1
7 8. Find a curve which passes through the origin and whose length from x=0 to x=11is L= f "1 + %ex dx.
0

79.Find f(n) if ff(t)dt=x sin(4x).
0

80. A rescue cable attached to a helicopter weighs 2 1b/ft. A 190 1b man grabs the end of the rope and is pulled from the
ocean into the helicopter. How much work is done in lifting the man if the helicopter is 50 ft above the water?

81. The gravitational force of attraction (in 1b) between two objects is given by F = kx™ , where x is the distance between
the objects and k is a constant. If two objects are 5 ft apart, find the work required to separate them until they are 75 ft
apart. Express the result in terms of k.

82.Find the area between y = (x-2)e” and the x-axis from x=2 to x=6.

8 3. The voltage v (in volts) induced in a tape head is given by v = 2™

value of v from =0 to r=3. Round to the nearest volt.

, where 7 is time in seconds. Find the average

84. Find the volume generated by revolving the curve y = cos2x about the x-axis, 0 <=x <mx/24.

85. A plane averaged 300 mph on a 600 mile trip, then returned over the same 600 miles at 400 mph. What was the
plane’s average speed for the entire trip?

Use integration by parts to establish a reduction formula for the integral.

86. fsec“x dx ,n=1 87.fsinnxdx 88. fxnex dx



