Calculus | Review
Nov 28, 2006

Complex Numbers

Perform the operations and write the result in the form a + bi.

€)] (1+3i)2
(b) 1+i3'—(6+i)
© 1+3i  7+i

+
4+i*  4i°+3
Limits
1. Givethe ¢—¢ definition for the limit statement; lim f(x)=L.
X—C

2. Use the definition of limit to find a suitable ¢ that shows
() lim 3x— x> =-10

(b) lim 3x°* —4x =1

3. Evaluate the limit

lim cos ™+6 b |imi
(a) X—>0 T +6X ( ) X_)“OSin(4/X)
lim 1-cos3x o lim 5 B 1
©) x=>7/3\  sin3x (@ x>2'\ X2 4+X—-6 X—2
) X —tan 3x
lim (e® + x)YC0 lim| =———°%
(e) lim(e™ +x) ® x»O(x+tan2X)
: By : X’
lim|inle —X limxIn
(9) X_m[ ( ) J () S (XZ —:J

Differentiation

1. State the definition of the derivative of a function then use the definition to find the
derivative of the functions.

(@ f(x)=4x>-x
(b) f(x)=sin5x
1

R R
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2. Find the indicated derivative and simplify.

d’y (-1 dy
—\3(4_Ey2y =) A . 4
Xl/3(9_x)5 dy

f (x) =cos® ' =

(© F() (X2+3j, f*(x) @ V=" dx
d2y dy

_ A2X - ) — el

(e) y=e""sec3X, v () ylnx=xarctany, .
tanx

@ y=x"" ) FO)= ! VE-1dt, F'(%)

3. Related rates
(a) Assume x and y are differentiable functions of t. Find % given

d
x=2:y=1; d—il:g,and 3x* +2y® =57

(b) A 5-meter-long ladder is leaning against the side of a house. The foot of the ladder is
pulled away from the house at a rate of 0.4 m/sec. Determine how fast the top of the
ladder is descending when the foot of the ladder is 3 meters from the house.

(c) The height of a cylinder is increasing at a rate of 2 centimeters per minute. Find the
rate of change of the volume of the cylinder with respect to time when the height is 10
centimeters if the radius is constant at 4 cm.

(d) An equilateral triangle has sides that are changing with time. If the length of each
side increases at the rate of 0.3 meters per hour, how fast is the area increasing

when each side is of length 4 meters.

4 Determine the absolute extrema of the function on the indicated interval.
@ f(X)=xvy2x+6; [-5/2,-1/2]
() f(x)=5x"+2x>2%. [-8,8]

5. State the Mean Value Theorem.

Determine whether the Mean Value Theorem applies to the function on the indicated
interval and, if so, find a value ‘c’ guaranteed by the theorem.

@a) f(x)=7—§; [1,6]
(o) f(x)=x4/9-x; [0,9]

(c) f(x)=sin2x-2sinx; [x,2x]
6. For each function below,

(a) determine the domain (unless otherwise specified)
(b) find any intercepts and determine any asymptotes

(c) compute f'(X) and f"(X)
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(d) Determine the critical numbers, identify the intervals on which f is increasing and
those on which f is decreasing, and find any relative extrema.

(e) identify the intervals on which f is concave up and those on which f is concave down,
then determine the coordinates of any points of inflection.

(F) sketch the graph of the function

f(x)=(x-2)°(3x+14)

2
f(x):%, x>0

(a) A rectangular plot is to be bounded on one side by a straight river and enclosed on the
other 3 sides by a fence. If the plot is to have an area of 80,000 square feet, use calculus
to determine the minimum length of fence that may be used.

(b) Find the point on the graph of Y =+/X+1 closest to the point (3, 0).

. (a) Find the values of dy and Ay fory =x3 - 2x when x = 2 and Ax = 0.1.

(b) The measurement of the edge of a piece of square floor tile is found to be 12 inches
with a possible error of 0.02 inches. Use differentials to approximate the maximum
possible error in the calculated area of the tile. Find the relative error and percent error
in the area calculation.

(c) The measurement of the circumference of a sphere is given as 54 centimeters.
Approximate the percentage error in computing the surface area of the sphere if the
possible error in measurement of the circumference is 0.6 centimeters. Round your
answer to two decimal places.

Integration

1. Evaluate the integral

: 2
X X
,[ d b —— d
@ 5 V100 _x2 ®) 5 (x+6)7
3 ei
2x -3 1-Inx
I d d dx
(c) 90X (d) S T x
VIx* -1
(e) _[ 2xarcsin x dx ) _[ —— X
X
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1 1
—F—— d h d
ol imme o | ey o
7o

(i) (sin3x+cos3x)* dx ) I tan” xsec’ x dx
0
48 3x*—6x+9
(k) J-(x+3)(x—1)2 ax M (x? +9)(x—3) ax

Applications of Integration
Caution: the following problems may require integration techniques from ch 8
1. Area

(a) Find the area of the region bounded by the graphs of Y =§ and Y= \/; (4/3)
(b) Find the area of the region determined by the inequalities:
y>x*+land y<X+1. (16)
(c) Find the area of the region bounded above by the graph of Y = m and below
by the line y =1. 4?”—\/5

(d) Find the area of the region bounded by the graphs of y=InXx, y=2 and x=1.
e’ -3
2. Volume

(a) Find the volume of the solid generated by revolving the region bounded by the graphs
of the given equations about the x-axis.

y=sinx, y=0 and 0<x<7/3
(b) Find the volume of the solid generated by revolving the region bounded by the
graphs of the given equations about the x-axis.

y=2+sinx, y=0, x=0,and X=27

(c) Find the volume of the solid of revolution created by rotating the region bounded

above by the graph of Y =v4— x* and below by the line Y =1 about the x-axis.
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Nov 28, 2006
Complex Numbers

. . ~34 8.
1. (a) —8+6i (b) -3-2i (©) T+§|
Limits

2. (a) 5:min(1,%) (b) 5:min(1,%)

N 1 0 -3 7 .
3@ 0, @oNE@ T @1 e () 5 @o-® o () =00

Differentiation
. (x2 —1)]/2 (-2x* +x+2)

2. (@) y"=24x-100x° (b) y= o~

2 Y. [ 2 . xM3(9- x)[ 5 2X }
c d
© 1= (x +3) 3cos (x2+3j5m(x2+3j @ - J2xE+1 13X 9-x 2 +1
(e) y'=e’sec3x[11+9tan3x+18tan? 3x| (f) gyzarctany—K

_ X
X Inx Aﬂlz

H 2
(9) y':xS‘”Xz{ZxcosxzInx+smxx} (h) F‘(x):(\/tan3x—1)seczx
3. (a) %:‘_29 (b) 0.3m/sec  (c) C:j—\::BZﬂcmslmin (d) 0.643~1.039m? /hr
4. (a) Absmin —33/2, abs max -1 (b) Abs min —44, abs max 84
5. (a) c=+6 (b) c=6 (c) c=4z/3
7. (a) 800 ft. (b) (5/2,,7/2)

8. (3) dy=1, Ay=1061  (b) dA=0.48 sqin, d%:o.ooé:o.s_s% (c) 2.22%

Integration

1. (@) 2 (b) ﬂ (© InZ—% (d) In% (e (x2—O.5)arcsinx+0.5x\/1—x2+C

2y -1 s X iy L1, 7
H 99x“ -D=+C (9) o5y x“+25+C (h) m e +C (i) 6(1+ 2]
tan3x+tan5x (itijg +C () In‘(X—S)(X2+9)‘+C
1. Area (a) 43  (b) 1/6 () _—f (d) e*-3

3

0 c (K 11_2)( +ln
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