Summer Review For Prospective Calculus Students

The following problems represent a set of “prerequisite skills” for Calculus
students. While they are not comprehensive, they provide guidance about
what one needs to know. Additional important skills to bring to the course
include the ability to read a text, the ability to ask questions and pose
conjectures, and the desire to work hard. Calculus students will need to use
graphing calculators in an efficient and appropriate manner as well.

Over the summer we encourage you to do the problems as a way to stay in
touch with math. We also encourage you to experiment a bit with your
graphing calculators. Make sure that you know how to graph, find roots,
intersection points, and maximum and minimum points. You may want to
preview some of the calculus features of the machines as well.

Enjoy your summer! We look forward to seeing your smiling (and
prepared') faces in the fall.
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ALGEBRA SKILLS

Number-line relationships. True or false: -2<-5/2.

Number-line graphing. Graph the following on a number line:
(a) x£7; (b) -2gx<4. '

. Properties of the absolute-valye function. True or false:

(a) lab) = la‘ iol 5 (®) la/b) = lal /1b] 3 (c) lb-a] = la=b] ;
(d) ja+d] Sla) + |

Division by zero. 8/0 = ?
Division of zero by another finite nuaber. 0/-11 = ?
Solving inequalities. Solve: (a8) 2x+7>4x-8; (b)) -3xL17.

Distance, slope and midpoint formulas on the Cartesian plane.
For A(1,-2) and B(-2,-4), find: (a) the distance between A and B;
(b) the slope of AB; (c) the midpoint of AB.

8. ?o“éixaa.n‘c‘l‘?;?i‘ %fem?éﬁp'émen. find the equation of B in:

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

(a) slope-intercept form; (b) point-slope form.

Finding equations of parallel lines. Find the equation of the
line containing (2,5) that-is parallel to in probles 7.

Finding equations of perpendicular lines. Find the equation
of the line containing (-2,3) that is perpendicular to in problem

Factoring polynomials. Factor the following: (a) 4x3-6zz-88; <l .
(b) 9x%-16; (e) 357-9x2-3% (4) 6224x-35. (Factor over infejers.)

Completing ihe square of a quadratic polynomial. Complete the
square of x"-8x+12. .

Solving quadratic,eﬁuntions (by factoring and quadratic formula).
Solve the following: (a) 22-158+54 = 0; (b) 2:2-62-7 = 0.
Solving higher-order equations. Solve the followving:
6x*-23x3+922418x = 0.

Solving radical equations. Solve the following: (a) m = x+1;

(») ﬁ- x.

Solving systems of equations algebraically (using linear, quadratic,
and higher-order functions). Solve the followving: (a) 33x-4y = 15
2x+5y = =13;
(b) xz+6y§ = 36 '
' x2° e =y+43,

Proper use of function notation. If £f(x) = 2:2-3x+7. find:
(a) £(2); (b) £(3x).

Formation of composite functions. If f(x) =X and g(x) = x+4,
find: (a) £(g(x)); (b) g(f(x)).



ALGEBRA SKILLS (continued)

19. Identifying equations as functions. True or false: (a) If y = 2:2.
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21.

22.

23.

26.

25.

26.

27.

28.

29.

30.
31.

32.
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34.
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36.
37.

38.

39.

then y is a function of x; (b) If x = |y}, then y is a function of x

Simplifying rational expressions. (xz+81+12)/(83-éx) - ?

Rationalizing the numerator or denominator of a rational expression.

Rationalize the pumerator of (x+ y¥x)/(x-1). .
Multiplying radical expressions. Multiply (Y x+3 + V) (Vx+3

-VD).

Hultipl}ing the numerator and denominator of a rational expression

by the same ters. Multiply 3:2-6x¢7 g1(x2; .
42°+x-6 (1/x°)

(a¢b)/c = (a/c) + (b/c). True or false: (a) (x2+x+1)/(x2+1) .

(b) 1/(x+1) = (1/31. = |+ xffc3+)
Simplifying complex rational expressions. Simplify: 1+15: .
1-1/x

Rules for multiplying, dividing, and taking povers of exponential

expressions. Simplify: (a) x6 - x° ;s (b) 811/86 3

() (22932 * (xyH3 . .

Negative exponents. True or. false: (a) 1/(:-3)2 -'(x-S)'zg
(b) 1/(3z%) = 3273,

Convorsion from radical expression to exponential form.

True or false: (a8) Jx+é = (x+6)1/2; () Yz = =3 .
Division with improper rationsl functions. Use long division
to find the quotient. and- remainder of: 3 2

x/(x%+1) .
Multiplying polynomials., Multiply: (a) (x+3)(x2+6x+3): (b) (
Addition and subtraction of rational expressions wvith differe
denominators. (a) 1/(x+3) + 1/(x=3) = ? (b) 1/(:2-6) - 1/(x
logbl and logbb. (a) log,,l = ? (b) 1032727 s ?

Conversion from logarithmic to exponential form, and vice ver
(a) Change to exponential form: 103381 » 4; (b) Change to
logarithmic form: s2 - 25. .

x-S)2 .
nt
+2) = ?

Rules for the logaritha of produéta. quotients, and exponential

expressions. Solve the folloving: (a) log‘(x-3)+log‘(x+3) -
(b).1032(6x+10)-1032(x+1) s 3; (c) 10‘773 . 14.5

Natural logs and the approximate value of e. 2!v.1uato:
(a) e (3 decimal places); (b) 1ln e; (c) 1ln e”.

Sigma notation. Evaluate: (a) (12+1); (b) "4.

Formula dert. If the distance tz:%eled is 150 miles in 5 hou
vhat is the average velocity?

Operations with complex numbers. Put each of the following i
standard form: (a) (3+41i)+(2-31i); (b) (13-6i)=(2-41);

(c) (2-51)(6+1);: (d) (S5+21)/(3-1).

Solving quadratic equations with imaginary solutions. Solve:2

2;

rs,

$o3xe5

¢
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ANALYTIC GEOMETRY SKILLS

Ordered-pair graphing. Graph: (a) (6,0); (b) (-1,2); (e) (0,-3);
(d) (4,-2).

Graphing straight lines (with table of values). Use a table of o
values to graph 2x+3y = 6.

Graphing straight lines (using slope and y-intercept).
Use slope and y-intercept to graph 4x-2y = 8.

Graphing vertical and horizontal lines by looking at the equations.
Graph: (a) x = &4; (b)) y = -3.

Graph of absolute-value function. Graph y = Iz} .

Graphing of quadratic functions (with table of values).

Use a table of values to graph: y = x2_2x+3 .

Graphing of higher-order functions (with table of values).

Use a table of values to graph: y = 83-282-8+2.

x- and y-intercepts. Find the x- and y-intercepts of y = zz+x-6.

Slope of parallel lines. State the slope of a line parallel
to 3x+5y =77,

Slope of perpendicular lines. State the slope of a line
perpendicular to 3x+5y = 7,

Graphs of lines with different slopes. Sketch a line wvhose slope
is: (a) positive; (b) negative; (c) zero; (d) undefined (infinite).

Recognizing type of lst or 2ad degree graph by looking at the
equation. Identify the type of graph without actually graphing:

(a) 2z+43y = 5; (b) y = xz-Zx+6: (¢) xz+y2 - 16;

() (x-2)%/6 + (y+1)2/9 = 1; (e) x2/6 - y2/6 = 1.
Identifying {::i;7 as functions. Are the following functioans:

(a) (b)

Identifying domain and range of functions froam equations.
Find the domain and range of

y'-'J x°=9

Graphing functions that spproach vertical and horizontal asyaptotes
Graph: (4 y=1/x; (b) yse*.

Genersl nature of the grapﬁa of circles, parsbolas, ellipses,

and hyperbolas. Sketch each of the following (with sppropriate

points like vertices): (a) x2+’2 e 9; (b) (:_1)2 - 8(y+1);
(¢) x2/4 + (3-2)%/9 = 15 (4) (y+2)%/g - x® = 1.
Graphing systems of inequalities. Graph: x2+y2$ 36

4x2-9y% 2 36 .
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TRIGONOMETRY SKILLS

Relationship betwveen radians and degrees. 9JVradians = degrees

Right=triangle definitions of the six trigonometric functions.
Find the values of the six trigonometric functions of O in:

Coordinate-axes definitions of the six tTigonometric functions.

Find the values of the six trigonometric functions of 0
ia standard position if the terminal side contains (1,2).

Reciprocal relationships of trigononetric functions. (s) 1/sin

(b) 1/cos 0« ? (ec) 1/tan 0@ = ?

.tan O = sin O/cos O and cot O = cos O/sin 0. If sin O = 1/2

and cos 0 = /2, £find: (a) tan O; (b) cot 0.

Values of trigonometric functions of special triangles.
Evaluate vithout a calculator: (a) sin 30° ; (b) cos (STr/s);
(c) tan 120° ; (d) sec (57r/3).

Values of trigonometric functions of quadrantal angles.

Evaluate vwithout a calculator: (a) cot 90° ; (b) csc (31/2);

(c) sin 540° ; (d) cos &9y .

Pythagorean identities. - Verify the follwing identities:
() sinzA-cotzA s (l-sin A3(1+sin A);

(b) 1+tan?(90° -x) = 1/ [cos?(90°-x)] .

Identities for sin 20, cos 20, and tan 20. If the teraminal
side of an angle in standard position contains (7,24), find:
(a) sin 20; (b) cos 20; (c) tan 20.

Relationship of trigonometric function to cofunction of its
complement. _(a) sin (90% -9) = ? (b) tan (Tr/2 - Q) = ?
(c) sec (90° -Q) = ?

Graphing trigonometric functions using amplitude, period and

phase shift. Graph a sin O function vhose amplitude = 3,
period = 180° , and phase shift = 90° .

Graphing trigonometric functions using tables of values.
Use a table of values to graph y = 2 cos(0+45°% ).

Principal values of inverse trigonometric functions. PFind (vithout

& calculator) the folloving principal values: (a) Sin'1(1/2)~

(d) Cos~1(-VI/2) ; (c) Arc tan -1.
Solving trigonometric equations. Solve the folloving for
0S0<2w: (a) conzo-cos 0-2 = 0; (b) nnZO-tan 0=1,

Graphing of polar coordinates. Graph the followving pairs of
polar coordinates: (a) (3,120°); (b) (-1,17r/4); (c¢) (-2,180°

Conversion from rectangular coordinates to polar coordiantes
(and vice versa). (a) Coavert (1, ¥3) to polar coordinates;
(b) Convert (2, 150% ) to rectangular coordinates.

).

Graphs of polar-coordinate equations. Graph: (a) r = 1+2cps o;

(b) r =-2cos 20.



10.

11.

GEOMETRY SEILLS

Pythagorean Theorem. Find the hypotenuse of a right triangle
if the tvo legs are 5 and 7.

Similar triangles (corresponding sides proportional) Find the
missing sides of the folloving similar triangles:

2N > X
g g
Perpendicular-bisector property. Find the equation of the set
of points wvhich are equidistant froms (2,4) and (0,2).

Perimeter and ares forsulas for squares and rectangles.
Find the perimeter and ares of: (a) s square vhose side = 8cam.
(b) a rectangle vhose sides are 9in. and Sin.

Area formula for trapezoids. Find the area of a trapezoid
vhose bases are 4mm. and 8mm. and vhose altitude = 6mm.

Circumference and area formulas for circles. Find the
circumference and area of a circle vhose radius = 6in.

Volume and surface area formulas for rectangular solids.
Find the surface area and volume of a roctangular solid wvhose
dimensions are 6x4x2.

Volume and surface area formulas for spheres. Find the
surface area and volule of a sphere vhose radius = 4ca.

Sketch right-circullr and cylindera. (a) Sketch a right-
circular cone vhose raﬁius = 8in. and vhose height = 6in. ;
(b) The same as part (a) for a circular cylinder.

Volume and surface area formulas for cylinders. Find the
surface area and volume of the cylinder im 9(Db).

Volume formula for right circular cones. Find the volume .
of the cone in 9(a).

e



CALCULATOR SKILLS

. Basic operations. Evaluate: (a) 432+68; (b) 689-284;

(c) 4804°30496; (d) 384/27 ; (e) the reciprocal of 62.
Exponential and root functions. Evaluate: (a) 4212;
() 322 ; (e) V28 ; (¢) Y39 .

Calculate using algedbraic logic. If f(x) = 2:3-6x
find £(3.4) .

Complicated computations. If A = P(1+r/n)n‘. P = $2000,
r= .08, 0«4, and t = 10, £find A.

Storage of partial ansvers and complicated constants in memory.
Use "memory” to d°17§' folloving as quickly as possible.
Assume x = (24°38) . (a) :26 . (b) 3:2- Ji'

Successive calculations of £(x). If £(xz) = 83-62+7. find:

2-7x+8.

6.
(a) £(2.1) ; (b) £(2.01) ; (e) £(2.001) ; (d) £(2.0001) .
7. Parentheses. Use parentheses to find: (a) 6 .
7 + 8.6
(b) 3.4
6.9 V 3.2
8. Trigonometric functions (in degrees). Evaluate: (a) sin 27° 3
(b) cos 126°14’ ; (c) tan -24°10' .
9. Trigonometric functions (in rsdians). Evaluate: (2) csc{r/5);
(b) sec (27/3) ; (c) cot (-7/7).
10. Inverse trigonometric functiong! Evaluate: (a) Arc sin .2;
(b) Arc cos -.3589; (e¢) I!n .9 ; (d) Arc cot .1 ;
(e) Arc sec 1.1; (f) Csc 6.
11. Logarithaic function (base e and base 10). Evaluate: (a) log 3486

(b) 1a 604; (e¢) 1032738.
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LGEB SKILLS
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AL FEBRA -
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ALGCEBRA
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ALGE BRA
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CEOMETRY  SKILLY
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ANALYT/C GEOMETRY
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TRIGCONOMETRY  SKILLS
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CEOMETRY  SkILLS
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CALCULATOR SKIlLLS
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