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—-3.0 .0013 .0013 .0013 .0012 .0012 .00m .00 .00m .0010 .0010
=AL) .0019 .0018 .0018 .0017 .0016 .0016 .0015 .0015 .0014 .0014
—28 .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019
=27 .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
—26 .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036
=203 .0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
—24 .0082 .0080 .0078 .0075 .0073 .007 .0069 .0068 .0066 .0064
—-23 .0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
—22 .0139 .0136 .0132 .0129 .0125 .0122 .0m9 .016 .on3 .010
=21 .0179 .0174 .0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
—2.0 .0228 0222 .0217 .0212 .0207 .0202 .0197 .0192 .0188 .0183
=9 .0287 .0281 .0274 .0268 .0262 .0256 .0250 .0244 0239 .0233
—18 .0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294
=17 .0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
—1.6 .0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
=il .0668 0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
—14 .0808 .0793 .0778 .0764 .0749 .0735 0721 .0708 .0694 .0681
=3 .0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
=2 151 131 a2 1093 1075 1056 1038 1020 1003 .0985
=il 1357 1335 1314 1292 27 1251 1230 1210 190 170
—1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
—0.9 1841 1814 1788 1762 1736 am 1685 1660 1635 161
—0.8 219 2090 .2061 .2033 .2005 1977 1949 1922 1894 1867
=07 .2420 .2389 .2358 .2327 .2296 .2266 2236 .2206 2177 .2148
—0.6 .2743 .2709 .2676 .2643 261 .2578 .2546 .2514 .2483 .2451
—05 .3085 .3050 .3015 .2981 .2946 2912 .2877 .2843 .2810 2776
—0.4 .3446 .3409 .3372 .3336 .3300 .3264 .3228 .3192 .3156 3121
—03 .3821 .3783 .3745 .3707 .3669 .3632 .3594 .3557 .3520 .3483
—0.2 4207 4168 4129 4090 4052 4013 .3974 .3936 .3897 .3859
=01 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
—0.0 .5000 4960 4920 .4880 4840 L4801 4761 AT 4681 4641
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z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359
01 5398 .5438 .5478 .5517 .5557 .5596 .5636 5675 .5714 .5753
0.2 5793 .5832 5871 5910 .5948 .5987 .6026 6064 .6103 .6141
03 6179 .6217 .6255 .6293 .6331 .6368 6406 .6443 .6480 .6517
0.4 .6554 6591 6628 .6664 6700 .6736 6772 6808 6844 .6879
0.5 .6915 6950 .6985 7019 7054 7088 7123 1157 7190 7224
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
07 7580 761 7642 7673 7704 7734 7764 7794 7823 7852
0.8 7881 7910 7939 7967 7995 .8023 .8051 .8078 .8106 .8133
0.9 .8159 .8186 .8212 .8238 .8264 .8289 8315 .8340 .8365 .8389
1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 8577 .8599 .8621
11 .8643 .8665 .8686 .8708 .8729 .8749 .8710 .8790 .8810 .8830
12 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015
13 .9032 .9049 .9066 .9082 .9099 9115 9131 .9147 .9162 9177
14 .9192 .9207 9222 .9236 .9251 .9265 9279 9292 .9306 .9319
15 9332 .9345 .9357 .9370 9382 .939%4 9406 9418 .9429 9441
16 .9452 .9463 9474 .9484 .9495 .9505 .9515 .9525 9535 .9545
17 .9554 .9564 .9573 .9582 .9591 .9599 .9608 9616 9625 9633
18 .9641 .9649 9656 .9664 9671 .9678 .9686 .9693 .9699 .9706
19 9713 9719 .9726 9732 9738 .9744 .9750 .9756 .9761 9767
2.0 9772 9778 9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817
21 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857
22 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890
23 .9893 .9896 .9898 .9901 .9904 .9906 .9909 991 9913 .9916
24 .9918 9920 9922 .9925 .9927 .9929 .9931 .9932 .9934 9936
25 .9938 9940 9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952
2.6 9953 .9955 9956 .9957 9959 .9960 .9961 .9962 .9963 .9964
27 .9965 .9966 .9967 .9968 .9969 .9970 997 .9972 .9973 .9974
2.8 .9974 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981
29 .9981 .9982 9982 .9983 .9984 .9984 9985 9985 9986 .9986
3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 9990
31 9990 9991 .9991 .9991 9992 9992 9992 9992 9993 9993
32 .9993 19993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 9995
33 .9995 9995 9995 9996 .9996 .9996 .9996 .9996 .9996 .9997
34 .9997 19997 19997 .9997 .9997 .9997 9997 .9997 .9997 .9998
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azil) ol 2 80% 920% 95% 98% 99%

s aslg B, b e @ 0.10 0.05 0.025 0.01 0.005
a1 RN IO, 0.20 010 0.05 0.02 0.01
1 3.078 6.314 12706 31.821 63.657
2 1.886 2920 4303 6.965 9.925
3 1.638 2.353 3182 4.541 5.841
4 1.533 2132 2776 3.747 4,604
5 1.476 2.015 2571 3.365 4.032
6 1.440 1.943 2.447 3143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2764 3169
n 1.363 1796 2.201 2718 3106
12 1.356 1782 2179 2.681 3.055
13 1.350 1771 2160 2.650 3.012
14 1.345 1761 2145 2.624 2.977
15 1.341 1.753 2131 2.602 2.947
16 1.337 1746 2120 2.583 2921
17 1.333 1740 210 2.567 2.898
18 1.330 1734 2101 2.552 2.878
19 1.328 1729 2.093 2.539 2.861
20 1.325 1725 2.086 2528 2.845
21 1.323 1721 2.080 2.518 2.831
22 1.321 1717 2.074 2.508 2.819
23 1.319 17114 2.069 2.500 2.807
24 1.318 1M 2.064 2492 2797
25 1.316 1708 2.060 2.485 2787
26 1.315 1.706 2.056 2.479 2779
27 1.314 1703 2.052 2473 2771
28 1.313 1.701 2.048 2.467 2.763
29 1.31 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2457 2.750
32 1.309 1.694 2.037 2.449 2738
34 1.307 1.691 2.032 2441 2728
36 1.306 1.688 2.028 2434 2719
38 1.304 1.686 2.024 2429 2712
40 1.303 1.684 2.021 2423 2.704
45 1.301 1.679 2.014 2412 2.690
50 1.299 1.676 2.009 2403 2.678
55 1.297 1.673 2.004 2.396 2.668
60 1.296 1.671 2.000 2.390 2.660
65 1.295 1.669 1.997 2.385 2.654
70 1.294 1.667 1.994 2.381 2.648
75 1.293 1.665 1.992 2377 2.643
80 1.292 1.664 1.990 2.374 2.639
90 1.291 1.662 1.987 2.368 2.632
100 1.290 1.660 1.984 2.364 2.626
500 1.283 1.648 1.965 2.334 2.586
1000 1.282 1.646 1.962 2.330 2.581
(2) oo 1.282 1.645 1.960 2.326 2.576
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il 32
Ayl 0.995 0.99 0.975 0.95 0.90 010 0.05 0.025 0.01 0.005
1 — — 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
2 0.010 0.020 0.051 0103 0.211 4.605 5.991 7.378 9.210 10.597
3 0.072 0115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.484 0.1 1.064 1779 9.488 1143 13.277 14.860
5 0.412 0.554 0.831 1145 1.610 9.236 11.071 12.833 15.086 16.750
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548
7 0.989 1.239 1.690 2167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2180 2733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2700 3.325 4168 14.684 16.919 19.023 21.666 23.589
10 2156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25188
n 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24725 26.757
12 3.074 3.57 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.299
13 3.565 4107 5.009 5.892 7.042 19.812 22.362 24736 27.688 29.819
14 4.075 4.660 5.629 6.571 7790 21.064 23.685 26.119 29141 31.319
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
7 5.697 6.408 7.564 8.672 10.085 24769 27.587 30191 33.409 35718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37156
19 6.844 7.633 8.907 10117 11.651 27.204 30144 32.852 36191 38.582
20 7434 8.260 9.591 10.851 12.443 28.412 31.410 34170 37.566 39.997
il 8.034 8.897 10.283 11.591 13.240 29.615 32.67 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.042 30.813 33.924 36.781 40.289 42.796
23 9.262 10196 11.689 13.091 14.848 32.007 35172 38.076 41.638 44181
24 9.886 10.856 12.401 13.848 15.659 33196 36.415 39.364 42.980 45.559
25 10.520 11.524 13120 14.61 16.473 34.382 37.652 40.646 44314 46.928
26 11160 12198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.808 12.879 14.573 16151 18114 36.741 4013 43194 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993
29 13121 14.257 16.047 17708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.954 16.791 18.493 20.599 40.256 43773 46.979 50.892 53.672
40 20.707 22164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.991 29.707 32.357 34764 37.689 63.167 67.505 71.420 76154 79.490
60 35.534 37.485 40.482 43188 46.459 74.397 79.082 83.298 88.379 91.952
70 43.275 45.442 48.758 51.739 55.329 85.527 90.531 95.023 100.425 104.215
80 51172 53.540 57153 60.391 64.278 96.578 101.879 106.629 112.329 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 113145 118136 124116 128.299
100 67.328 70.065 74.222 77929 82.358 118.498 124.342 129.561 135.807 140.169
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absolute value function A function that contains an
absolute value of the independent variable, with
parent function f(x) = |x|.

absolute value of a complex number A complex
number’s distance from zero in the complex plane.

algebraic function A function with values that are
obtained by adding, subtracting, multiplying, or
dividing constants and the independent variable or
raising the independent variable to a rational power.

alternative hypothesis One of two hypotheses that need
to be stated to test a claim; states that there is a
difference between the sample value and the
population parameter. The alternative hypothesis
contains a statement of inequality such as >, #, or <.

ambiguous case Given the measures of two sides and a
nonincluded angle, either no triangle exists, exactly
one triangle exists, or two triangles exist.

amplitude Half the distance between the maximum and
minimum values of a sinusoidal function. For y = a sin
(bx + ¢) + dand y = a cos (bx + ¢) + d, amplitude =
|al.

amplitude

amplitude
t

anchor step In mathematical induction, showing that
something works for the first case, or that P ; is true.
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angle of depression The angle formed by a horizontal
line and an observer’s line of sight to an object below.

angle of elevation The angle formed by a horizontal
line and an observer’s line of sight to an object above.

angular speed The rate at which the object rotates
about a fixed point.

arccosine function The inverse cosine function, written
as y = cos -1x or y = arccos x, that has a domain of [-1,
11 and a range of [0, .

arcsine function The inverse sine function, written as y
=sin -1x or y = arcsin x, that has a domain of [-1, 1]
and a range
_T T

of 2 o |
arctangent function The inverse tangent function,
written as y = tan -1 x or y = arctan x, that has a

- ~ T
domain of (-w, ) and a range of ( > 2).
Argand Plane The complex plane.

argument The angle 6 of a complex number written in
the form r(cos @ + i sin 0).

asymptote A line or curve that a graph approaches.

[T [ PAT 1]
I \1 =
asymploles
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augmented matrix A matrix that contains the
coefficients and constant terms of a system of linear
equations, each written in standard form with the
constant terms to the right of the equals sign.

average rate of change The slope of the line through
any two points on the graph of a nonlinear function f.
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bimodal distribution A graph of a distribution of data
that has two modes.

binomial coefficients The coefficients of the terms of
an expanded binomial (a + b) n.

binomial distribution The distribution of the outcomes

of a binomial experiment and their corresponding
probabilities.
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binomial experiment A probability experiment in which
there are a fixed number of independent trials, there
are exactly two possible outcomes for each trial, and
the probability of success is the same for each trial.

binomial probability distribution function A discrete
function of the random variable X, represented in the
binomial probability formula.

Binomial Theorem For any positive integer n,

(@a+b)»= COanb0+,Clan-1bi1+,C2an-2

b2+. +
nCran-rbr+ ..

+CnaObn wherer=0, 1, 2,

bivariate data Data with two variables.

o) o ol sae Ly azey Jleasl &2 (9de @b & el
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2b2+ ...+
r=0,12 ..55% ,Cran_"rbr+ ... + CnaObn,
n
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cardioid The graph of a polar equation of the form r =
atacosOorr=azasin®, where a is positive.

center of an ellipse The midpoint of the major and
minor axes of an ellipse.

circular function A trigonometric function defined as a
function of the real number system using the unit circle.

class A data value or group of data values.
class width The range of values for each class of data.

clusters Subgroups of data.

coefficient matrix A matrix that contains only the
coefficients of a system of linear equations.

column matrix A matrix that has only one column.

combination An arrangement of objects in which order
is not important.

common logarithm A logarithm with base 10, usually
written log x.

complement The complement of an event A consists of
all the outcomes in the sample space that are not
included as outcomes of event A.

completing the square A process used to make a
quadratic expression into a perfect square trinomial.

complex conjugates Two complex numbers of the form
a + bi and a - bi, where b # 0.

complex plane A plane used to graph complex
numbers. The real component of a complex number is
graphed on the horizontal and the imaginary
component is graphed on the vertical axis.
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complex number Any number that can be written in the
form a + bi, where a and b are real numbers and i is the
imaginary unit.

component form A vector represented by its rectangular
components. If the initial point of a vector is A(x 1, y 1)
and the terminal point is at B(x 2, y 2), the component
formis givenby (x2 —x1,y2 — y1).

Aleyy) %=

components Two or more vectors with a sum that is a
given vector.

composition The combining of functions by using the
result of one function to evaluate a second function.
The composition of function f with function g is defined
by [f o glx) = fIg(x)1.

confidence interval A specific interval estimate of a
parameter in an experiment that can be found when
the maximum error of estimate is added to and
subtracted from the sample mean.

confidence level The probability that the interval
estimate will include the actual population parameter.

conjugate axis The segment that is perpendicular to
the transverse axis of a hyperbola, passes through the
center, and has a length of 2b units.

Conjugate Root Theorem When a polynomial equation
in one variable has a zero of the form a + bi, where b #
0, then its complex conjugate, a - bi, is also a root.

consistent A system of equations that has at least one
solution.

constant Describes a function f or an interval of a

function in which for any two points, a positive change
in x results in a zero change in f(x).

constant function A function of the form f(x) = c,
where ¢ is any real number.
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continuity correction factor A correction for continuity
that must be used when approximating a binomial
distribution.

continuous compound interest Interest that is reinvested
continuously so that there is no waiting period between
interest payments.

continuous function A function that can be graphed
with no breaks, holes, or gaps.

continuous random variable A random variable that can
take on an infinite number of possible values within a
specified interval in a probability experiment.

correlation An area of inferential statistics that involves
determining whether a relationship exists between two
variables.

correlation coefficient A measure that determines the
type and strength of the linear relationship between the
variables in bivariate data.

cosecant In a right triangle with acute angle 6, the
ratio comparing the length of the hypotenuse to the
side opposite of 0. It is the reciprocal of the sine ratio,

1
orcsc f = YR

cosine In a right triangle with acute angle 6, the ratio
comparing the length of the side adjacent to 6 and the
hypotenuse.

cotangent In a right triangle with acute angle 6, the
ratio comparing the length of the side adjacent to ©
and the side opposite ©. It is the reciprocal of the

i __1
tangent ratio, or cot 0 =<

coterminal angles Angles in standard position that have
terminal sides, but different measures.

Cramer’s Rule A method that uses determinants to solve
square systems of linear equations.

critical values The z-values that correspond to a
particular confidence level.

cross product Ifa=atli+a2j+a3kandb=b1i+b2j
+ b 3k, the cross product of a and b is the vector a x b

(@2b3-a3bi-(ab3-a3bMj+(alb2-a2bhk

cubic function A function of the form f(x) = ax 3 + bx 2
+cx + d, where a # 0, with parent function f(x) = x3.

cumulative frequency The sum of a frequency and all
frequencies of previous classes.

cumulative relative frequency The ratio of the
cumulative frequency of the class to all the data
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damped harmonic motion The motion of an object
whose amplitude decreases with time due to friction.

Sl g e ain Gans Lo pasr S, AbLALe 4lblg 4S >
Y s

damped oscillation The reduction in amplitude of a
sinusoidal wave of a damped trigonometric function.

damped trigonometric function The function formed
when a sinusoidal function y = sin bx or y = cos bx is

multiplied by another function y = f(x). A function of
the form y = f(x) sin bx or y = f(x) cos bx.

damped wave A wave whose amplitude decreases, such
as the graph of a damped trigonometric function.

damping factor In a damped trigonometric function of
the form y = f(x) sin bx or y = f(x) cos bx, f(x) is the
damping factor.

decreasing Describes a function f or an interval of a
function in which for any two points, a positive change
in x results in a negative change in f(x).

degrees of freedom Represent the number of values
that are free to vary after a sample statistic is
determined, and are equal to n - 1in a sample of n
values.

dependent When a system of linear equations has an
infinite number of solutions.

dependent events Two or more events in which the
outcome of one event affects the outcome of the other
events.

dependent variable In a function, the variable, usually
¥, that represents any value in the range.

Descartes’ Rule of Signs A rule that gives information
about the number of positive and negative real zeros of
a polynomial function by looking at a polynomial’s
variations in sign.

determinant If A = [a Z} the determinant of A,

c
written det(A) or |Al, is the difference of the product of
the two diagonals of the matrix, or ad — cb. If

a b ¢ e
B = , then |B| = a —
d ef. wen B dh i‘
g h L
b‘df c|d €l
g i § h
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dilation A transformation in which the graph of a
function is compressed or expanded vertically or
horizontally.

direction The directed angle between the vector and
the horizontal line that could be used to represent the
positive x-axis.

directrix A specific line from which all points on a
parabola are equidistant.

discontinuous function A function that is not continuous.

discrete random variable A random variable that can
take on a finite number of possible values in a
probability experiment.

dot product The dot product of vectors
a=(al a2)andb=(b1 b 2)is defined as
a-b=alb1+a2b2
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eccentricity A measure that determines how “circular”
or “stretched” an ellipse will be. For any ellipse,

— 2 — k)2 — 2 — 2
G-h? =R2 g -2 -k

a2 b2 b2 a2
c2=a?-b? the eccentricity e = .

=1, where

element 1. Each object or number in a set 2. Each entry
in a matrix.

elementary row operations The operations shown below
are used to transform an augmented matrix into an
equivalent matrix.

- Interchange any two rows.

- Multiply one row by a nonzero real number.

« Add a multiple of one row to another row.

elimination method Eliminate one of the variables in a
system of equations by adding or subtracting the
equations.

ellipse The locus of points in a plane such that the sum
of the distances from two fixed points, called foci, is
constant.
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major axis
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empirical rule Describes areas under the normal curve
over intervals that are one, two, and three standard
deviations from either side of the mean. About 68% of
the values are within one standard deviation of the
mean, 95% are within two standard deviations from the
mean, and 99.7% are within three standard deviations
of the mean.

1
34% |
. 2.35%
113.5%
p—30 p—20 p—o W p+o0o p+20 p+30

‘ | L e | ]

95%
99.7%

empty set A set with no elements, symbolized by { }
or .

end behavior Describes what happens to the value of
f(x) as x increases or decreases without bound.

equal matrices Two matrices that have the same
dimensions and each element of one matrix is equal to
the corresponding element of the other matrix.

equivalent vectors Vectors that have the same
magnitude and direction.

Euler’s Formula For any real number 6,
e =cos 6 +isine.

even function A function that is symmetric with respect
to the y-axis.

expected value The mean of the random variable in a
probability distribution.

experiment A situation involving chance or probability
that leads to specific outcomes.

explanatory variable The independent variable x in
bivariate data.

exponential function A function of the form f(x) = ab x,
where x is any real number and a and b are real
number constants such that a # O, b is positive,

and b # 1.

exponential series The power series that approximates
sinA _ sinB _sinC

a b c
extended principle of mathematical induction Instead
of verifying that P , is true for n = 1, as in the principle
of mathematical induction, instead verify that P, is true
for the first possible case.
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extrapolation To use the equation of the least-squares

regression line to make predictions far outside the range

of the x-values that were used to obtain the regression
line.

extrema The maximum and minimum values of a
function.
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factorial If nis a positive integer, then
n=nn-Nn-2)-.-2-1

five-number summary A statistic that includes the
minimum value, lower quartile, median, upper quartile,
and the maximum value of a data set.

foci Two fixed points used to define an ellipse or
hyperbola. See ellipse and hyperbola.

focus See parabola, ellipse, hyperbola.

frequency For a sinusoidal function, the number of
cycles the function completes in a one unit interval. The
frequency is the reciprocal of the period. For y = a sin
(bx + ¢) +d and y = a cos (bx + ¢) + d, frequency
Lo L

period 27

I
1
‘kfrequency—f;

frequency distribution A table used to organize data by
groups, classes or intervals.

function A relation that assigns to each element in the
domain exactly one element in the range.

function notation An equation of y in terms of x can be
rewritten so that y = f(x). For example, y = 4x can be
written as f(x) = 4x.

Fundamental Theorem of Algebra A polynomial
function of degree n, where n > 0, has at least one zero
(real or imaginary) in the complex number system.
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Gaussian elimination Using the operations below to
transform a system of linear equations into an
equivalent system.
- Interchange any two equations.
+ Multiply one of the equations by a nonzero real
number.
- Add a multiple of one equation to another equation.

obsl 3555380 lloal) plasanl oz ol Bis
LolSe plias ) adasd) o¥aladd) pllas Jygom)
RNCIN ORI TN T
(e sk GEas dae B O¥alad) sas) s e
o3 dslae Gle sasly Wslee cacliae gox *

Glossary / usatal | GL9




Gauss-Jordan Elimination Solving a system of linear
equations by transforming an augmented matrix so that
it is in reduced row-echelon form.

greatest integer function Has the parent function f(x)
= [x], which is defined as the greatest integer less than
or equal to x.
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Heron’s Formula If AABC has side lengths a, b, and c,

then the area of the triangle is Rs(s — a)(s — b)(s — ¢),
where

s=1_2(@a+ b+ 0.

holes Removable discontinuities on the graph of a
function that occur when the numerator and
denominator of the function have common factors. The
holes occur at the zeros of the common factors.

horizontal asymptote The line y = ¢ is a horizontal
asymptote of the graph of fif lim x——o0 f(x)=c¢
or lim x—oo f(x) =c.

hyperbola The set of all points in a plane such that the
absolute value of the differences of the distances from
two foci is constant.

hypothesis test Assesses evidence provided by data
about a claim concerning a population parameter.
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identity An equation in which the left side is equal to
the right side for all values of the variable for which
both sides are defined.

identity function The function f(x) = x, which passes
through all points with coordinates (a, a).

identity matrix The identity matrix of order n, I'n, is an
n x n matrix consisting of all 1s on its main diagonal,
from upper left to lower right, and Os for all other
elements. If A is an n x n matrix, then AI, = I,,A = A.

imaginary axis The vertical axis of a complex plane on
which the imaginary component of a complex number
is graphed.
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imaginary number Another name for a complex
number of the form a + bi, when b # 0.

imaginary part In an imaginary number a + bi, b is the
imaginary part.

imaginary unit i, or the principal square root of -1.
implied domain In a function with an unspecified

domain, the set of all real numbers for which the
expression used to define the function is real.

inconsistent A system of equations that has no solutions.

increasing Describes a function f or an interval of a
function in which for any two points, a positive change
in x results in a positive change in f(x).

independent When a system of linear equations has
exactly one solution.

independent events Events that do not affect each
other.

independent variable In a function, the variable, usually
x, that represents any value in the domain.

inductive hypothesis In mathematical induction,
assuming that something works for any particular case,
or that assuming that P k is true.

inductive step In mathematical induction, showing that
something works for the case after P k, or showing that
Pk +1 is true.

inferential statistics A sample of data is analyzed and
conclusions are made about the entire population.

infinite discontinuity A characteristic of a function in
which the absolute value of the function increases or
decreases indefinitely as x-values approach ¢ from the
left and right.

influential An individual data point that substantially
changes a regression line.

initial point The starting point of a vector that is
represented by a directed line segment. Also known as
the tail of the vector.

initial side The starting position of a ray when forming
an angle.

interpolation To use the equation of the least-squares
regression line to make predictions over the range of
the data.
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interquartile range The range of the middle half of a
set of data. It is the difference between the upper
quartile and the lower quartile.

intersection The intersection of sets A and B is all
elements found in both A and B, written as AN B.

interval A data value or group of data values.

interval estimate A range of values used to estimate an
unknown population parameter.

interval notation An expression that uses inequalities to
describe subsets of real numbers.

inverse Let A be an n x n matrix. If there exists a
matrix B such that AB = BA = | n, then B is called the
inverse of A and is written as A -1.

inverse cosine If # is an acute angle and cos 6 = x, then
the inverse cosine of x, or cos -1x, is the measure of
angle 0.

inverse function Two functions f and f -1 are inverse
functions if and only if f [f -1(x)] = x for every x in the
domain of

f -1(x), and f -1[f (x)]1 = x for every x in the domain of
Fx).

inverse matrix The multiplicative inverse of a square
matrix. The product of a matrix A and its inverse A -1
must equal the identity matrix | n.

inverse relation Two relations are inverse relations if
and only if one relation contains the element (b, a)
whenever the other relation contains the element (a, b).

inverse sine If 6 is an acute angle and sin ¢ = x, then the
inverse sine of x, or sin -1x, is the measure of angle 6.

inverse tangent If 0 is an acute angle and tan 0 = x,
then the inverse tangent of x, or tan -1x, is the measure
of angle 0.

inverse trigonometric function The inverse sine of x or
sin -1 x, the inverse cosine of x or cos -1x, and the
inverse tangent of x or tan' x.

invertible matrix A matrix that has an inverse.

irreducible over the reals A quadratic expression that
has real coefficients but no real zeros associated with it.
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jump discontinuity A characteristic of a function in
which the function has two distinct limit values as
x-values approach ¢ from the left and right.
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Law of Cosines If AABC has side lengths a, b, and ¢
representing the lengths of the sides opposite the
angles with measures A, B, and C, respectively. Then the
following are true.

a2=b2+c2-2bccosA

b2=a2+c2—2accos B

c2=a2+b2—2abcosC

Law of Sines If AABC has side lengths a, b, and ¢
representing the lengths of the sides opposite the

angles with measures A, B, and C, respectively, then

sin B_ sinC a

b c

least-squares regression line The line for which the sum
of the squares of the residuals is at a minimum.

left-tailed test The hypothesis test if H a: p < k.

level of significance The maximum allowable probability
of committing a Type | error, denoted .

lemniscates The graph of a polar equation of the form
r2=a2cos2forr 2=a2sin 26.

limacon The graph of a polar equation of the form
r=atbcosforr=atbsin, where a and b are both
positive.

limit The unique value that a function approaches as
x-values of the function approach ¢ from the left and
right sides.

linear combination The sum of two vectors, each
multiplied by a scalar, that is used to represent a vector
with a given initial point and terminal point.

Linear Factorization Theorem If f(x) is a polynomial
function of degree n > 0, then f has exactly n linear
factors and

f(x)=anx-cx-c2) ..(x-cn), where a nis some
nonzero real number and ¢ 1, ¢ 2, .., ¢, are the
complex zeros (including repeated zeros) of f.

linearize Transform data so that they appear to cluster
about a line by applying a function to one or both of
the variables in the data set.
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linear speed The rate at which an object moves along a
circular path.

line of best fit A line drawn through a set of data
points that describes how the response variable y
changes as the explanatory variable x changes. Also
called a regression line.

line symmetry Describes graphs that can be folded
along a line so that the two halves match exactly.

logarithm In the function x = by, y is called the
logarithm, base b, of x. Usually written as y = log b x
and is read log base b of x.

logarithmic function with base b A function of the form
y=log b x, where b >0, b #1, and x> 0, which is the

inverse of the exponential function of the form b y = x.

logistic growth function A function that models
exponential growth with limiting factors. Logistic growth
functions are bounded by horizontal asymptotes y = 0
and y = ¢, where c is the limit to growth.

lower bound A real number a that is less than or equal
to the least real zero of a polynomial function.

Slas slazel le Lo puas osie oz i) Jase) ddase e

BPRIN

4 - I -
JolLQaL;WJ)L&wPMHW)L:hMYFM’
il ity LS Y aloaa¥) it i cnS pog 3l obl)

Slase¥) das Lasl ade allady X (g pat))

e JSe Loy 0Se o) doled) @il as 9o ABLS
Lols i) Lo @llasy Cooo Grre puiiwe le

bl Ga by pslesl) Y ens X = BY A1) b plslegd
b LA X pleg) 385 Y = l0gy X (a$ L ssley X )

b s y=10g X aseall dlls b gl @ld Gy ligd W1s
b aieall an¥) aladl psSae 0sS i) X > 05 b F# 1550
=X

same Jolsn oao¥) geid) gisen o alls Aituucr gl geid! W1y
V=€ Y= 0 aasl alas boslass acusslll guill Jlgs aams
ped) a8 € o

aJl_\Ju.L,.a;.,z;.aJé"égL..e;lo_qJéiauzra);u U’A;A’
gasdl 5,45

M

magnitude The length of the directed line segment that
represents the vector.

major axis The segment that contains the foci of an
ellipse and has endpoints on the ellipse.

matrix Any rectangular array of variables or constants
in horizontal rows and vertical columns.

maximum For a function f, the greatest value of f(x). A
critical point on the graph of a function where the
curve changes from increasing to decreasing.

maximum error of estimate The maximum difference
between the point estimate and the actual value of the
parameter in an experiment.

mean The sum of numbers in a set of data divided by
the number of items in the data set.

measure of central tendency A number that represents
the center or middle of a set of data.

measures of spread (or variation) A representation of
how spread out or scattered a set of data is.

median The middle number in a set of data when the
data are arranged in numerical order. If the data set
has an even number, the median is the mean of the two
middle numbers.
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midline A horizontal axis that is the reference line
about which the graph of a sinusoidal function
oscillates.

minimum For a function f, the least value of f(x). A
critical point on the graph of a function where the
curve changes from decreasing to increasing.

minor axis The segment through the center of an
ellipse that is perpendicular to the major axis and has
endpoints on the ellipse.

mode The number(s) that appear most often in a set of
data.

modulus The absolute value of a complex number, the
number r when a complex number is written in the
form r (cos 0 + i sin 0).

multivariable linear system A system of linear equations
in two or more variables, also called a multivariate
linear system.
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natural base The irrational number e, which is
approximately equal to 2.718281828....

natural logarithm A logarithm with base e, written
In x.

negatively skewed distribution In a data distribution,
the mean is less than the median, the majority of the
data are on the right, and the tail extends to the left.

nonremovable discontinuity (p. 25) Describes infinite
and jump discontinuities because they cannot be
eliminated by redefining the function at that point.

nonsingular matrix A matrix that has an inverse.

normal distribution A continuous probability distribution

in which the graph of the curve is bell-shaped and

symmetric with respect to the mean; the mean, median,

and mode are equal and located at the center. The
curve is continuous and approaches, but never touches,
the x-axis; the total area under the curve is equal to 1
or 100%.
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nth root For any real numbers a and b, and any
positive integer n, if a” = b, then a is an nth root of b.

null hypothesis One of two hypotheses that need to be
stated to test a claim; states that there is not a
significant difference between the sample value and
the population parameter. The null hypothesis contains
a statement of equality such as 2, =, or =.
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oblique asymptote An asymptote that is neither
horizontal nor vertical that occurs when the degree of
the numerator of a rational function is exactly one
more than the degree of the denominator. Also called
a slant asymptote.

oblique triangle A triangle that is not a right triangle.

octants Eight regions into which the three axes of a
three-dimensional coordinate system divide space.

odd function A function that is symmetric with respect
to the origin.

one-to-one 1. A function in which no x-value is
matched with more than one y-value and no y-value is
matched with more than one x-value. 2. A function
whose inverse is a function.

opposite vectors Vectors that have the same
magnitude but opposite direction.

ordered triple Coordinates of the location of a point in
space given by real numbers (x, y, 2).

orthogonal Two vectors with a dot product of 0.
outliers Data that are more than 15 times the

interquartile range beyond the upper and lower
quartiles.
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parabola The locus of points in a plane that are
equidistant from a fixed point, called the focus, and a
specific line, called the directrix.

axis of
symmetry
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parallelepiped A polyhedron with faces that are all
parallelograms.

parallelogram method A method of finding the
resultant vector by translating one vector so that its tail
touches the tail of another. A parallelogram is drawn
and the diagonal is the resultant vector.

parallel vectors Vectors that have the same or opposite
direction, but not necessarily the same magnitude.

parameter Arbitrary values, usually time or angle
measurement, used in parametric equations. 2. A
measure that describes a characteristic of a population.

parametric equation An equation that can express the
position of an object as a function of time.

parent function The simplest function in a family of
functions. A function that is transformed to create other
members in a family of functions.

Pascal’s triangle A triangular array of numbers such
that the first and last numbers in each row are 1 and
every other number is formed by adding the two
numbers immediately above that number in the previous
row. The (n + Dth row contains the coefficients of the
terms of the expansion (a + b)" forn=0, 1, 2, ...

percentile graph Uses the same values as a cumulative
relative frequency graph, except that the proportions
are instead expressed as percents.

percentiles Divide a distribution into 100 equal groups
and are symbolized by P, P,, P3, .., Pgo. The nth
percentile or P, is the value such that n% of the data
are lower than P .

period For a function y = f(t), the smallest positive
number ¢ for which f(t + ¢) = f(t).

periodic function A function with values that repeat at
regular intervals. There exists a positive real number ¢
such that f(t + ¢) = f(t) for all values of t in the domain
of f.

permutation An arrangement of objects in which order
is important.

phase shift For a sinusoidal function, the difference
between the horizontal position of a function and that
of an otherwise similar sinusoidal function. For y = a sin
(bx +c¢)+dandy-=acos

(bx + ¢) + d, phase shift = - ﬁ

phase shift
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piecewise-defined function A function that is defined
using two or more expressions for different intervals of
the domain.

point estimate A single value estimate of an unknown
population parameter.

point symmetry Describes graphs that can be rotated
180° with respect to a point and appear unchanged.

polar axis An initial ray from the pole in the polar
coordinate system, usually horizontal and directed
toward the right.

polar coordinates Describes the location of a point
P(r, 0) in the polar coordinate system, where r is the
directed distance from the pole O to the point and 0 is

the directed angle from the polar axis to OP.

polar coordinate system A coordinate system in which
the location of a point is identified by polar coordinates
of the form (r, 6), where r is the distance from the
center, or the pole, to the given point and 6 is the
measure of the angle formed by the polar axis and a
line from the pole through the point.

polar equation An equation expressed in terms of polar
coordinates.

polar form The complex number z = a + bi written as z

=r(cos 0 + isin 6), where r = [z =Va? +b2 =rcos 6,

b=rsiné, andﬂ—mn_lhfora>0,0 =tan %+ 7 for
a<o.

polar graph The set of all points with coordinates (r. 6)
that satisfy a given polar equation.

pole The origin of the polar coordinate system, O.
polynomial inequality (p. 108) An inequality of the form
f(x)<0,f(x)<0, f(x)=0, f(x)>0, or f(x) 20,
where f(x) is a polynomial function.

population An entire group of living things or objects.
positively skewed distribution In a data distribution, the

mean is greater than the median, the majority of the
data are on the left, and the tail extends to the right

Slira) 2S5 G plasaal sase Als plaldf dadswe Ala
) B aalis

Slax¥) ) dolad &30 dad paw ge dke daddl pads
RAPVEH |

i 180 595 o oS () Sl Bles ) gy s LS
pite b gudy Lo ddams ) dewidl Lajsoe s>

Pw»gﬁw»wmggiﬁmya,gw,w
o] g3 Gntas Ladl sle eSis (ehall Gilasy)

Glas ¥l allaidl (3 P, 0) alaaull 350 sy cdal) wlilas

L,J»O_.lem,,,_mumvurdww u...:qu
.OP G gelaall ool e dgrgal) a5l 0 iy ddanad)

umaﬁymapwww‘bleuaa U“MU‘,'\’,f‘Lh’
Lol T Jie G (1, 0) 3,0al sl cldTas) alaulss

ool 0 Jisss s3amme ddazs L) codazl) ol aazid) o alalsl)
caall e Jeolsll pertaally Gebaal) jamell dlales @aSall dsl3l)
i bzl e

odanl) ldlas) Gle lza Lo s dsles dudad dalae

Z =T 5,00 0 c9iSeZ =8+ bi LS, suc dudad 300
r=lzl= Az + b2, a =rcos 0, be> (cos 0 + i sin 0)
-=rsind,and 0 - tan-1 =, +fora> o, 0 -tan-1 =

+mforac<o

Slilasy @13 blad) JS o D55 deseme ool ilo pusy
s Eplad dlslas Gy U (1 0)

O bzl sy pliadl Jof  cdad

F(x) 0. f(x) < 05,0a) ish auloe dgasdl &85 dulie
D (F(x Jios o T f(X) = 051 f(X) > 05 f(X) £ 051
gasdl 3,885

plas¥) gl La¥) o lelS degers e d)ke lax] aeine
gl dawgiell usSs Dblod) 22355 B Omed) 92 giho 2388

atary ¥ Coled) Gl @bl e 5sSs ol o oS
rea¥ o) ] i)

Glossary/ uselu)l | GL18




o

power series An infinite series of the form », a,x" =
n=0

ay+ ax +a,x?+azx® + ..., where x and aj can take

on any valuesforn=0, 1, 2, ...

principal nth root The nonnegative nth root.

principle of mathematical induction Let P, be a

statement about a positive integer n. Then P, is true for

all positive integers n if and only if

« Pyis true, and

- for every positive integer k, if P is true, then P, ;is
true.

probability distribution A table, equation, or graph that
links each possible value for a random variable with its
probability of occurring.

pth roots of unity Finding the pth roots of 1.

p-value The lowest level of significance at which H,
can be rejected for a given set of data.

pure imaginary number An imaginary number (a + bi),
where a = 0.
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quadrant bearing A directional measurement of a
vector between 0° and 90° east or west of the north-
south line.

quadrantal angle An angle in standard position that
has a terminal side that lies on one of the coordinate
axes.

quadratic equation A polynomial equation of degree
two, in the form ax? + bx + ¢, where a # 0.

Quadratic Formula The solutions of a quadratic
equation of the form ax? + bx + ¢, where a # 0, are
given by the Quadratic Formula, which
—b+Vb?—4ac

2a ’

isx=

quadratic function A function of the form f(x) = ax? +
bx + ¢, where a # 0, with parent function f(x) = x2.

quartiles (p. P35) The values that divide a set of data
into four equal parts.
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radians A unit of angular measurement equal

to lf;ﬂ or about 57.296°.

random variable Represents a numerical value assigned
to an outcome of a probability experiment.

range The difference between the greatest and least
values in a set of data.
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rational function A function of the form f(x)
= a(xT)(x ) where a(x) and b(x) are polynomial functions,

and b(x) # 0.

rational inequality An inequality that contains one or
more rational expressions.

Rational Zero Theorem Describes how the leading
coefficient and constant term of a polynomial function
with integer coefficients can be used to determine a list
of all possible rational zeros.

real axis The horizontal axis of a complex plane on
which the real component of a complex number is
graphed.

real part In an imaginary number a + bi, a is the real
part.

reciproc?l function (p. 45, 168) 1. A function of the form
fx) =a—(x)'

where a(x) is a linear function and a(x) # 0, with
parent function

fx) =El. 2. Trigonometric functions that are reciprocals

of each other.

rectangular components Horizontal and vertical
components of a vector.

reduced row-echelon form An augmented matrix in
which the first nonzero element of each row of the
coefficient portion of the matrix is 1 and the rest of the
elements in the same column as this element are 0.

reduction identity An identity that results when a sum
or difference identity is used to rewrite a trigonometric
expression in which one of the angles is a multiple of
90° or 12 radians.

reference angle The acute angle formed by the
terminal side of an angle in standard position and the
x-axis.

reflection A transformation in which a mirror image of
the graph of a function is produced with respect to a
specific line.

reflection matrix A matrix used to reflect an object
over a line or plane.

regression line A line drawn through a set of data
points that describes how the response variable y
changes as the explanatory variable x changes. Also
called a line of best fit.

relative frequency In a frequency table, the frequency
of occurrence for each data value.

relevant domain In a function, the part of the domain
that is relevant to a model.

removable discontinuity A characteristic of a function in
which the function is continuous everywhere except for
aholeatx=c
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residual The difference between an observed y-value of
a data point and its predicted y-value on a regression
line.

residual plot A scatter plot of the residuals in which the
horizontal line at zero corresponds to the regression
line.

resistant statistic) A statistic that is not highly affected
by the presence of outlying data values.

response variable The dependent variable y in bivariate
data.

resultant A single vector that results when two or more
vectors are added.

right-tailed test The hypothesis test if Ha: p > k.

root For a function f(x), a solution of the equation f(x)
=0.

rose The graph of a polar equation of the form r=a
cos n@ or r = a sin n6, where n 2 2 is an integer.

rotation matrix A matrix used to rotate an object.

row-echelon form A matrix is in row-echelon form if the
following conditions are met.

. Rows of all zeros (if any) appear at the
bottom of the matrix.

. The first nonzero entry in any row is 1.

. For two successive rows with nonzero entries,

the leading 1in the higher row is farther to
the left than the leading 1in the lower row.

c oo =
o o = 9
oS = a
S~ o o

row matrix A matrix that has only one row.
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sample A part of a population.

sample correlation coefficient A measure that
determines the type and strength of the linear
relationship between the variables in bivariate data that
represent a sample of the population.

sampling distribution A distribution of the means of
random samples of a certain size that are taken from a
population.
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sampling error Occurs when a sample is not a complete
representation of the population and causes differences
between sample means and the population mean.

sample space The set of all possible outcomes of an
experiment.

scalar A constant.

scalar multiplication Multiplying any matrix by a
constant called a scalar; the product of a scalar k and
an m X n matrix.

secant In a right triangle with acute angle ¢, the ratio
comparing the length of the hypotenuse to the side
adjacent to 6. It is the reciprocal of the cosine ratio, or

1

0= .
sec cost

secant line The line through two points on a curve.

sector In a circle, the region bounded by a central
angle and its intercepted arc.

set A collection of objects or numbers, often shown
using braces { } and usually named by a capital letter.

set-builder notation An expression that describes a set
of numbers by using the properties of numbers in the
set to define the set, for example {x | x> 8, x € W}

sigma notation For any sequence a;, a,, a3, ..., the

k
sum of the first k terms is denoted > . a,,, which is

n=1 k

read the summation from n = 1 to k of a,. Thus Z

n-1
a,=a,+a,+ a;+ ... + a,where k is an integer
value.

sign chart Used to determine on which intervals a
polynomial function is positive or negative.

sine In a right triangle with acute angle 6, the ratio
comparing the length of the side opposite ¢ and the
hypotenuse.

singular matrix A matrix that does not have an inverse.

sinusoid Any transformation of a sine

function. The general forms of sinusoidal functions are
y=asin(bx+c)+dandy-=acos (bx+c)+d where
a, b, ¢, and d are constants and neither a nor b is 0.

solve a right triangle To find the measures of all of the
sides and angles of a right triangle.

spiral of Archimedes The graph of a polar equation of
the form r = a6 + b.
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square matrix A matrix with the same number of rows
and columns.

square root function A function that contains a square
root of the independent variable, with parent function

f(x) =Vx.

square system A system of linear equations that has the
same number of equations as variables.

standard deviation The average amount by which
individual items deviate from the mean of all the data
found by taking the square root of the variance and
represented by o.

standard error of the mean The standard deviation of
the sample means, given by oy= -2— .

Vn

standard form A complex number written in the form
of a + bi.

standard normal distribution A normal distribution of
z-values with a mean of 0 and a standard deviation of 1.

standard position In the coordinate plane, an angle
positioned so that its vertex is at the origin and its
initial side is along the positive x-axis. 2. A vector that
has its initial point at the origin.

statistics The science of collecting, analyzing,
interpreting and presenting data.

step function A piecewise-defined function in which the
graph is a series of line segments that resemble a set of
stairs.

subset If every element of set B a set is contained in set
A, then B is a subset of A.

substitution method A method of solving a system of
equations in which one equation is solved for one
variable in terms of the other.

symmetrical distribution In a data distribution, the data
are evenly distributed on both sides of the mean.

system of equations A set of equations with the same
variables.

system of inequalities A set of inequalities with the
same variables.
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tangent A line that intersects a circle at exactly one
point. 2. In a right triangle with acute angle ¢, the ratio
comparing the length of the side opposite 6 and the
side adjacent to 6.
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t-distribution A family of curves that are dependent on a
parameter known as the degrees of freedom.

terminal point The ending point of a vector that is
represented by a directed line segment. Also known as the
head or tip of the vector.

terminal side The final position of a ray after rotation
when forming an angle.

three-dimensional coordinate system A coordinate system
formed by three perpendicular number lines, the x—, y—,
and z—axes, that intersect at the origin O. Each point is

represented by an ordered triple of real numbers (x,y, z).

torque A vector quantity that measures how effectively a
force applied to a lever causes rotation along the axis of
rotation.

transcendental function A function that cannot be
expressed in terms of algebraic operations, such as an
exponential or logarithmic function.

transformation A change in the position or shape of the
graph of a parent function.

translation A rigid transformation that has the effect of
shifting the graph of a function

translation matrix The matrix used to represent the

translation of a set of points with respect to (h, k) which
hhhh
kkkk

transverse axis The segment that has a length of 2a units
and connects the vertices of a hyperbola.

is equal to

triangle method A method of finding the resultant vector
by translating one vector so that its tail touches the tip of
another. The resultant vector is drawn to form a triangle.

trigonometric form See polar form.

trigonometric function Let 6 be an acute angle in a right
triangle and opp, adj, and hyp are the lengths of the side
opposite 6, the side adjacent to 6, and the hypotenuse,
respectively. Then the trigonometric functions of 6 are
defined below.

ing— 2PP _ adj _opp_
sinf = hyp cos 0 = " tan 6 = adj
_lyp _hp _ adj
csch = opp sect = adj cot = op
opp hyp
1
adj
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trigonometric identity An equation that involves
trigonometric functions that is true for all values of the
variable.

trigonometric ratios Ratios that are formed using
the side measures of a right triangle and a reference
angle 0.

triple scalar product If t = tji + t,j + t3k, u=uqi+u,j+
usk, and v = vi + v ,j + V 3k, the triple scalar product is

I I3
given by t. (uxv)=|u; u, usg|
vy U Ug

A triple scalar product of vectors represents the
volume of a parallelepiped.

true bearing A directional measurement of a vector
where the angle is measured clockwise from north.

two-tailed test The hypothesis test if H,: p # k.
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union The union of sets A and B is all elements in both
A and B, written as A U B.

unit circle A circle of radius 1 centered at the origin of
a coordinate system.

unit vector A vector that has a magnitude of 1 unit.
univariate data Data with one variable.

universal set The set of all possible elements for a
situation.

upper bound A real number b that is greater than or
equal to the greatest real zero of a polynomial function.

variance The mean of the squares of the deviations
from the arithmetic mean.

vector A quantity that has both magnitude and
direction.

vector projection Let u and v be nonzero vectors, and
let wy and w , be vector components of u such that w,
is parallel to v. Then vector w, is called the vector
projection of u onto v, denoted proj,u, and proj yu =

()"

w; = projy

u=w,+w,
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verify an identity To prove that both sides of the
equation are equal for all values of the variable for
which both sides are defined.

vertex The common endpoint of two or more
noncollinear rays. 2. A point at which a parabola
intersects its axis of symmetry. 3. The two endpoints of
the major axis of an ellipse.

vertex matrix A matrix used to represent the
coordinates of the vertices of an object.

vertical asymptote (p. 98) The line x = ¢ is a vertical
asymptote of the graph of f if lim f(x) =+
or lin1+f(x) = +o0. :

X—C

vertical shift For a sinusoidal function, a vertical
translation that is the average of the maximum and
minimum values of the function.

vertices The endpoints of the major axis of an ellipse.
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work If a constant force F acts on an object to move it
from point A to point B, then the work done equals the
dot product of the constant force F and the directed
distance AB, or F- AB.
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zeros The x-intercepts of the graph of a function.

zero function The function sometimes known as the
zero function is the constant function with constant ¢ =
0. In other words, f(x) = 0.

zero matrix A matrix in which every element is zero.

zero vector The resultant when two opposite vectors are
added, has a magnitude of 0 and no specific direction.
Also called the null vector, denoted by 0 or 0.

z-axis a third axis in a three-dimensional coordinate
system that passes through the origin and is
perpendicular to both the x- and y-axes.

z-value Represents the number of standard deviations
that a given data value is from the mean. Also known
as the z-score and z test statistic.
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