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ALGEBRA - LINEAR FUNCTIONS

NOTES

Slope_ Intercept Form Interpretation

(/=mx+l:>

Slope.
rate of change
increase/decrease

ke_yworols "pe_r"
GV\A "eQCl’\ .

y-intercept
initial value
starting point

y—w\lue when x=0

B SigmaPrep

Slope, s a\lwm/s attached to the v;xﬁal:le,, and the ke_t/wor‘ds are per

and each. Sloloe, is The change n y for ONE change in x.

Example on the next page —

Sigma Prep - sigmaprep.io
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EXAMPLE - SLOPE-INTERCEPT FORM INTERPRETATION 1/ 24

Try Ui SIope—In‘tercep't Form Interpretation

A hard question from the Linear functions bank. Solve it with the diagram on the facing page, then check the steps.

A container is being filled with water. The formula h = 40 + 5t relates the height h, in
centimeters, of the water in the container to the time ¢, in minutes, since filling began. Which of
the following describes the meaning of the 5 in this context?

A The time, in minutes, to reach a height of 40 B The increase in the height, in centimeters, of

centimeters the water for each one-minute increase in
time
C The height, in centimeters, of the water D The increase in time, in minutes, for each
when filling began one-centimeter increase in the height of the
water

HOW THE DIAGRAM APPLIES

1. Match it to y = ma + b: the slope m is 5, the intercept b is 40.

2. The slope is the rate of change: how much h changes for each one-unit increase int. So 5 is
centimeters per minute.

3. 40 is the starting point, the height when filling began. That is choice C, the other number.

ANSWER B The increase in the height, in centimeters, of the water for each one-minute increase in
time

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/1
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ALGEBRA : LINEAR EQUATIONS IN TWO VARIABLES 2/ 24

Pou‘a“el ond Pe,qoend'iculou‘

S[ope
para“eJ perpendicular
- some slope -opposite re.ciprocal s|ope.
slope = 3/5 slope = -5/3

B SigmaPrep

NOTES
You can owlz/ read the slope in slope-intercept form, so isolate y First.
Perpendicular is opposite reciprocal: flip the sign AND flip the Fraction.

Example on the next page —

Sigma Prep - sigmaprep.io



EXAMPLE - PARALLEL AND PERPENDICULAR 2/ 24

Try t: Parallel and Perpendicular

A hard question from the Linear equations in two variables bank. Solve it with the diagram on the facing page, then check
the steps.

What is the slope of a line that is perpendicular to the line defined by the equation 2y + 14x = 9
in the zy-plane?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES

1. Getthelineintoy =ma +b: 2y = 14z +9,s0y = —7z + g The slope is —T.

2. Perpendicular means opposite reciprocal: flip —7 to —% and change the sign.

3. The slope is 1.

ANSWER 1/?

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/2
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ALGEBRA : LINEAR EQUATIONS - SYSTEMS

No Solution and

Infinite Solutions

Pa\ra\”e.l lines

As Equa‘t?ons

3x+4=3x+2

Soame slope
different y-intercept

NOTES

constant.

Example on the next page —

Sigma Prep - sigmaprep.io

identical lines

As Equations

Sx+1=5x+1

same slope — identical

same y-intercept

a SigmaPrep

No solu‘tior\ meoans Pc\r‘a“e,l hne,s: Soame SIOPC, olippe_r‘e_r\'t l/-in‘te,r‘cep't.
Ir\pirﬁ'te,ll/ many solu‘t]ons means The same l‘me_: sSame slope, and the
same y-intercept. Get both sides into slope,—in'te,rcep't form, then match
the slopes (and, For infinite, the intercepts) and solve for the

/24



EXAMPLE - NO SOLUTION AND INFINITE SOLUTIONS 3/ 24

"l'n/ t: No Solution and Infinite Solutions

A hard question from the Linear equations in one variable bank. Solve it with the diagram on the facing page, then check
the steps.

In the given equation, k is a constant. The equation has no solution. What is the value of k£?
4(kx +7) = 2z + 30

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. Distribute: 4kx + 28 = %m + 30.

2. No solution means the two sides are parallel lines: same slope, different intercept. The intercepts
28 and 30 already differ, so set the slopes equal.

3. 4k=2,s0k = 3.

ANSWER 13/11

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/3
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ALGEBRA - SYSTEMS OF TWO LINEAR EQUATIONS 4 /24

Misxture Problem

Amount

a SigmaPrep

NOTES
Two cups going nto one cup. Eve_n/ cup 3e,'ts a Pe,r‘ce,n't and an amount,
and the equation is (Pe,r‘ce,r\'t)(axmoun't) + (Pe,r‘ce,r\'t)(axmoun't) = (Pe,r‘ce,n't)
(amount). If one amount is X the other one is the ‘to‘tc\l minus X,

Example on the next page —

Slgma F'rep



EXAMPLE - MIXTURE PROBLEM 4 /24

Tey t: Mixture Problem

A hard question from the Systems of two linear equations bank. Solve it with the diagram on the facing page, then check
the steps.

A sample of a certain solution has a total mass of 60.0 grams and is 40.0% salt by mass. The
sample was created by combining two portions of different solutions. The first portion was
25.0% salt by mass and the second portion was 70.0% salt by mass. What was the mass, in
grams, of the second portion?

A 200 B 14.0
C 40.0 D 28.0

HOW THE DIAGRAM APPLIES
1. Fill the boxes: percent times amount for each portion, equal to percent times the total. Let z be
the second portion, so the first is 60 — .

2. 0.25(60 — z) + 0.70z = 0.40(60)

3. 15 + 0.45x = 24, so x = 20 grams. Keep it as x and Desmos solves it.

ANSWER A 20.0

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

1 sigmaprep.io/f/4
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ADVANCED MATH - EQUIVALENT EXPRESSIONS

Expone,nt Rules

1) Mu[t?pllﬁng terms

5 2+5 7

* x = x = x

X

2) Dividing terms

q

1

X
]
X

X
xq

3) Power to Power

6 3*6 12
(A "

a SigmaPrep

NOTES
Three r‘ule,s, n order. Multiplz/ing means add the exponents, dividing
means subtract the expovxe_n’ts, and an expone_r\'t raised to ancther
exponent means you mul'tipll/ the exponents.

Example on the next page —

Sigma Prep - sigmapre
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EXAMPLE - EXPONENT RULES

'T'ﬁ/ o Expone,n‘t Rules

A medium question from the Equivalent expressions bank. Solve it with the diagram on the facing page, then check the
steps.

Which expression is equivalent to %%%; where h > 0 and g > 0?

-
=

A

B h8q12

&)
N

L=

C D h16q22

5

HOW THE DIAGRAM APPLIES
1. Dividing like bases: subtract the exponents, one base at a time.
2. hl2-4 _ K8 and qﬁ—lT — q—lz-

8
3. A negative exponent moves the term to the bottom: P

8
ANSWER A ;‘LT

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/5

Sigma Prep

£ e


https://www.sigmaprep.io/f/5

ADVANCED MATH - EQUIVALENT EXPRESSIONS 6/ 24

Expone,n‘t'ia\l to Radical

Form Form
power root power
X root ___)E X
3 sigmaPrep

NOTES
Never le_c.xve, a radical as a radical. Root on the ou'tsiol& power on
the inside, and as an exponent you write power divided l:l/ root. Also
remember that a square root has a root of 2 even 'though nol:odl/
writes a 2 on the outside.

Example on the next page —

Sigma Prep - sigmaprep



EXAMPLE - EXPONENTIAL TO RADICAL 6/ 24

'T'ﬁ/ v Exponen‘tial to Radical

A hard question from the Equivalent expressions bank. Solve it with the diagram on the facing page, then check the steps.

If % =zt for all positive values of =, where 7 is in lowest terms, what is the value of 7?
b

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES

1. Radical to exponent, power over root: vz7 = z7/2 and v/25 = x5/5.

2. Dividing like bases: subtract the exponents. I — 3 = 2. — 10 — 1
¢ 1N
3. & i

ANSWER 11/6

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/6
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ADVANCED MATH - EQUIVALENT EXPRESSIONS 7/ 24

Foct oring

x>+ 2x - 15

First Last

(x-3)(x+5)
NS

F; Y‘S‘t LQ St 3 sigmaprep

NOTES

When comparing factored form to expamded form, notice that in FOIL
first tTimes first 31\/6.8 the first term in expomoled por‘w\, ond laxs't tTimes
last gves The last term.

Example on the next page —
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EXAMPLE - FACTORING 7/ 24

'T-ﬁ/ T Fact Oﬁn?

A medium question from the Equivalent expressions bank. Solve it with the diagram on the facing page, then check the
steps.

If the expression 3z2 + 7x — 6 is rewritten in the form (3z — 2)(z + k), where k is a constant,
what is the value of k?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. The two numbers in the factors multiply to the LAST term: (—2)(k) = —6, so k = 3.

2. Check the middle with First and Last: 3z - 3 + (—2) - ¢ = 9z — 2z = 7z. It matches.

ANSWER 3

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/7
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ADVANCED MATH - NONLINEAR FUNCTIONS

Quadratics

3 Quadratic Forms

1) Standard Form
y = ax’+ bx + ¢

know the t/-int y=c

2) Vertex Form
y = alx-h)'+ k
know the vertex (hk)

3) Factored Form
y = a(x-3)(x+5)

know x-intercepts x=3, x=-5

e,

Example on the next page —

Sigma Prep - sign

-
positive a>0
opens up
AR S
74 negative a<0
min opens down
18
-
Common Questions
Initial L\eisrln‘t = lf—in‘te.rcep‘t
Hits the ground = x-intercepts
Maximum/minimum = vertex
(.
NOTES

B SigmaPrep

Know the 3 quadratic forms and what information each one gives you.
Know the common questions and what ‘the,t/ r‘e_pr‘e,se,n't in context.
Understand st/mme,'tnf ‘thr‘ough the vertex of a quadratic.

/24



EXAMPLE - QUADRATICS 8/ 24

Try it: Quadratics

A hard question from the Nonlinear functions bank. Solve it with the diagram on the facing page, then check the steps.

Function f is a quadratic function where f(—18) = 0 and f(—6) = 0. The graph of y = f(z) in
the zy-plane has a vertex at (r, —36). What is the value of r?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. f(—18) =0and f(—6) = 0 are the x-intercepts, so factored form is f(z) = a(x + 18)(z + 6).

2. A parabola is symmetric: the vertex sits exactly halfway between the x-intercepts.

L Y .
3o = 8%(6):_12-

ANSWER -12

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/8
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ADVANCED MATH - NONLINEAR FUNCTIONS 9/ 24

Quadratic In‘te,rpre_‘ta‘tions

vertex
<€ - max/min

/ x-intercept

y-intercept / - "when it hits
the gr‘ound"

- nitial vglue_

B SigmaPrep

NOTES

Three points 'the_t/ ask about: the l/-in'te_f‘ce_fa't is the "s'ta\r'tin? va\lue,,"
the x‘-in‘te,r‘c,e_P't S when it "h?ts the 3r‘ound," the vertex is the "mcxx or
min.. Those are the kinds of words to listen for; they are not alwau/s

word for word.

Example on the next page —

Sigma Prep - sigmaprep.io



EXAMPLE - QUADRATIC INTERPRETATIONS 9/ 24

Tey Quadratic Interpretations

A hard question from the Nonlinear functions bank. Solve it with the diagram on the facing page, then check the steps.

The given function f(x) gives a metal ball's height above the ground f(z), in inches, z seconds
after it started moving on a track, where 0 < z < 20. Which of the following is the best
interpretation of the vertex of the graph of y = f(z) in the zy-plane?

f(@) = (@ —5)2+4

A The metal ball's height was 5 inches when it B The metal ball's minimum height was 5
started moving inches

C The metal ball's height was 4 inches when it D The metal ball's minimum height was 4
started moving inches

HOW THE DIAGRAM APPLIES

1. f(z) = {5(x — 5)* + 4 is vertex form, so the vertex is (5,4): know the vertex (h, k).
2: @= % > 0, so the parabola opens up and the vertex is a minimum.

3. The minimum height was 4 inches, and it happened at = 5 seconds. The question asks for the
height, the y of the vertex.

answer D The metal ball's minimum height was 4 inches

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/9
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ADVANCED MATH - NONLINEAR EQUATIONS AND SYSTEMS 10/

Disecriminant

k= dae

s ™

3 cases to know

discriminant is N 2
part of the Agtsohe & 0

quadratic formula 2 solutions

a, b, ¢ come from W) b'- 4ac =0

ax2+ b & o = 0 1 solution

\ ) | w) b - 4ac <O

No real solution

\ B SigmaPrep

NOTES
Two 'thimjs to spo‘t: you need a quadratic, and a sentence 'te,“in::r you
how many solu'tior\s. That is a discriminant Pr‘oue,m. Know the 3 cases:
?re,acte,r‘ than O for 2 solu‘tior\s, e_quc\l to O for 1 solu'tior\, and less
than 0 for no solution. Then let Desmos solve it.

Example on the next page —

Sigma Prep - sigmaprep.io



EXAMPLE - DISCRIMINANT 10/ 24

'T'ﬁ/ L Diserminant

A hard question from the Nonlinear equations in one variable and systems of equations in two variables bank. Solve it with
the diagram on the facing page, then check the steps.

In the given equation, c is a constant. The equation has exactly one solution. What is the value

of ¢?

—3x2424x+¢c=0
A -96 B -48
c -32 D O

HOW THE DIAGRAM APPLIES

1. Read off a = —3, b = 24, ¢ = ¢. Everything is already on one side.
2. Exactly one solution is case ii: b*> — 4ac = 0.

3. 576 — 4(—3)(c) = 576 + 12¢ = 0, SO ¢ = —48.

ANSWER B -48

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/10
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ADVANCED MATH - NONLINEAR FUNCTIONS 11/ 24

Exloone,nt'ia\l Equation

X

r)

+

t/=a('|

r°7°

y-intercept increase -> 1+ r
nitial value decreasd™> 1 - r
ESigmaPrep

Two 'things to know: the number in front is the mtial VG\lu@ and the
number inside the parentheses, with the exponent, represents the
ncrease or decrease (u&m“y in terms of percent).

Example on the next page —

Sigma Prep - sigmaprej



EXAMPLE - EXPONENTIAL EQUATION 11/ 24

Tery it Expone,n‘tial Equation

A hard question from the Nonlinear functions bank. Solve it with the diagram on the facing page, then check the steps.

For the function f, f(0) = 75, and for each increase in x by 1, the value of f(z) decreases by
60%. What is the value of f(2)?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES

1. ais the value at x = 0: a = 75. Decrease of 60% means multiply by 1 — 0.60 = 0.40 each step.
2. f(z) =75(04)"
3. f(2) =75(0.4)2 = 75(0.16) = 12.

ANSWER 19\

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/11
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ADVANCED MATH - NONLINEAR FUNCTIONS 12 / 24

Tronsformations

translations / shifts

Vertical Horizontal
think outside (think inside)
y = f(x) + 2 y = f(x + 4)

shift up 2 units shift left 4 units

y = f(x) -3 y = £(x - 5)
shift down 3 units shift rigl«‘t 5 units

B SigmaPrep

NOTES

The_l/ onlt/ r‘e,a\“t/ tTest you on shifts. Ve,r'tical, think outside. Hor‘izoﬁtal,
think inside. Vertical is intuitive: fx) + 5 means up 5. Horizontal is
counterintuitive: fx + 5) means le,pt 5, not r‘itjh‘t 5.

Example on the next page —

Sigma Prep - sigmaprep.io



EXAMPLE - TRANSFORMATIONS 12 / 24

'T'ﬁ/ t: Transformations

A hard question from the Nonlinear functions bank. Solve it with the diagram on the facing page, then check the steps.

The function f is defined by the given equation. The function g is defined by g(z) = f(z + 3).
For what value of z does g(z) reach its minimum?

f(z) = 3z? + 42z + 150

A -7 B -3
C -10 D -4

HOW THE DIAGRAM APPLIES

1. Find where f has its minimum first: z = —23 = —% —
a

2. g(z) = f(x + 3): inside the parentheses, so it moves the OPPOSITE way. Plus 3 shifts the graph

LEFT 3.

—IT

3. The minimum moves from z = —7to z = —10.

answer € -10

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/12
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PROBLEM-SOLVING AND DATA ANALYSIS - RATIOS, RATES, AND UNITS 13 / 2¢

Unit Conversions

Convert 5 feet per minute into yards per hour

(3 Feet = 1 yard)

Conversion Factor

5 feet 1 yaro! 60 min)/tes 300 yarols
- X - X - =
1 minute 3 \C/zé‘t 1 hour 3 hours

100 L/arols
"~ 1 hour
aSigmaPrep

NOTES
Per makes the fraction. Line the units up so each one cancels:
whatever is on the bottom of one fraction goes on ‘top of the next.
If a unit is squared, square the whole, conversion Pactor, or the units
will not camce,l.

Example on the next page —

Sigma Prep - sigmaprep



EXAMPLE - UNIT CONVERSIONS 13/ 24

'T'ﬁ/ t: Unt Conversions

A hard question from the Ratios, rates, proportional relationships, and units bank. Solve it with the diagram on the facing
page, then check the steps.

The speed of a sled is increasing at a rate of 8.6 meters per second squared. What is this rate,
in miles per minute squared, rounded to the nearest tenth? (Use 1 mile = 1,609 meters.)

A 230.6 B 19.2
C 03 D 3.8

HOW THE DIAGRAM APPLIES

: . . 8.6 1 mi 60s \°
1. Chain the fractions so each unwanted unit cancels: o ® o X S
s? 1,609 m 1 min

2. Seconds are squared, so the seconds-to-minutes factor is applied twice: 60% = 3,600.

8.6 x 3,600

~ 19.2 miles per minute squared.
1,609 J P 9

ANSWER B 19.2

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/13
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PROBLEM-SOLVING AND DATA ANALYSIS - PERCENTAGES 14 / 24

Percent C hange

final = original * (1 + r)

T T T

final original r %
value value 1+ r -> increase
1-r -> decrease
3 v,
' g

Can use this to find 3 ‘blnings:
1) the final value
2) the or?ginoj value
3) the percent (r)

s < B SigmaPrep

NOTES

Use this equation in 3 different ways: to Find the Binal awmount, The
oﬁgir\a\l amount, or the per‘cev\'t- Moke whatever the question asks for
the unknown, x; Plu¢3 n numbers for the other ‘tw‘o, andl le,'t Deswmos
solve it for you. Very useful and versatile.

Example on the next page —

Sigma Prep - sigmaprep.io



EXAMPLE - PERCENT CHANGE 14 / 24

Try t: Percent Change

A medium question from the Percentages bank. Solve it with the diagram on the facing page, then check the steps.

A number n is increased by 5%. If the result is 378, what is the value of n?

A 360 B 252
C 359 D 397

HOW THE DIAGRAM APPLIES
1. This is the "find the original value" case: final = original x (1 + r).

378

2. 378 = n(1.05), son = = 360.

3. The trap is choice C: taking 5% off 378 gives 359.1, which is not the original.

ANSWER A 360

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/14
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PROBLEM-SOLVING AND DATA ANALYSIS - ONE-VARIABLE DATA 18 /
Statisti
al\'sles
' & |
5 ‘tln'ings to know
1) mean = average = sum 4) mode = most common number
# of numbers
5) standard deviation =
2) median = middle number of an measures how far values
ordered list typica“&{ vary from the mean
(think "spread")
3) range = farges‘t - smallest
Note: mean, median, standard
deviation can be done in desmos
\. ) J
Box Plot
Minimum Median Maximum
i J B SigmaPrep

NOTES

Know these 5 calculations for statistics. Mean, median, and standard
deviation can be compu'te,ol in Desmos. Ro‘"ﬁe' and mode MUST be
memorized, because Desmos will not do them for you.

Example on the next page —

Sigma Prep - sigmaprep.io

24



EXAMPLE - STATISTICS 15/ 24

Try it: Statistics

A medium question from the new Problem-Solving and Data Analysis set. Solve it with the diagram on the facing page,
then check the steps.

d, 14,18, e,27,39, f

For the given data set, the data values are listed in ascending order, where d, e, and f are
constants. For this data set, the mean is 24, the median is 21, and the range is 51. What is the
value of f?

A 49 B 50
C 51 D 99

HOW THE DIAGRAM APPLIES
1. Seven values in order, so the median is the 4th value: e = 21.

2. Mean 24 means the sumis 7 x 24 = 168. The five known values add to 14 + 18 + 21 + 27 + 39 =
119, sod + f = 49.

3. Range 51 means f — d = 51. Add the two equations: 2 f = 100, so f = 50.

ANSWER B 50

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.

sigmaprep.io/f/15
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PROBLEM-SOLVING AND DATA ANALYSIS - ONE-VARIABLE DATA 16

Standard Deviation

- measures how far values typically vary from the mean
- think "spre.aal"
- wmore "spread” = larger standard deviation

[ Example 1 Exam[ale & )
A 2; 3,9 5 123,495
L B: 10, 20, 30, 40, 50 D: 101, 102, 103, 104, 105 )
aSigmaPrep
NOTES

For standard de,via\'t'nor\, simpll/ think of spr‘e,a\ol. Just remember that
one word. In the e,xa\mple,s above, B has more spread than 4, so B
has the lo\r‘ge,r‘ standard deviation. ¢ and D cxlwaufs g0 up Bt/ 1, so

their spreads are the same.

Example on the next page —

Sigma Prep - sigmaprep.io
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EXAMPLE - STANDARD DEVIATION 16 / 24

'T'ﬁ/ it: Standard Deviation

A medium question from the new Problem-Solving and Data Analysis set. Solve it with the diagram on the facing page,
then check the steps.

Which of the following lists represents a data set with the largest standard deviation?

A 70,70,70,70,70 B 68,69,70,71,72
C 62,66,70,74,78 D 40,55,70,85,100

HOW THE DIAGRAM APPLIES
1. Standard deviation is spread from the mean, and every list here has mean 70.

2. List A has no spread at all. B steps by 1, C by 4, D by 15.

3. The most spread out list has the largest standard deviation: D.

ANSWER D 40,55, 70, 85,100

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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PROBLEM-SOLVING AND DATA ANALYSIS - PROBABILITY AND CONDITIONAL PROBABILITY 17 /7 24

Prol:o\l:il?tt/

‘Fo\vora\!:le

probab?htlf = e

total

N\

if a cat is selected at random what is the
probability itis lorge.?

'E-‘,,,\\

favorable
small | medium |arge total
cat 17 12 6 35
dog | 23 | 12 20 60
total | 40 29 26 a5

What is the probability that the animal is
[arge. given that it is a cat?

5 N

favorable total a SigmaPrep

NOTES

F’r‘obabih'tl/ :]US't wants Yyou to create a fraction. When you r‘e,aol these
Proble,ms you need to know what the denominator is (the total) and
what the numerator is (the favorable). The phrase "43ive,r\ that' SWapPS
the 'to'tc\l around.

Example on the next page —

Sigma Prep - sigmaprep.io 36



EXAMPLE - PROBABILITY 17 /7 24

[ ﬁ/ vt Pf‘ol:oxlmlu'ty
A medium question from the new Problem-Solving and Data Analysis set. Solve it with the diagram on the facing page,
then check the steps.

For 100 bolts, the table summarizes the distribution by machine and length.

Length (millimeters)

Machine Less than 15 | 15 to 25 | Greater than 25

Machine 1 14 9 2
Machine 2 0 12 21
Machine 3 13 29 0

One of these bolts will be selected at random. What is the probability of selecting a bolt with a
length that is less than or equal to 25 millimeters, given that it was not made by Machine 2?
(Express your answer as a decimal or fraction, not as a percent.)

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. "Given that it was not made by Machine 2" shrinks the total to the Machine 1 and Machine 3
rows: 25 + 42 = 67 bolts. The grand total of 100 is gone.

2. Favorable, inside those two rows only: length < 25is 14 + 9 + 13 + 29 = 65.

65
67

ANSWER 65/6?

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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PROBLEM-SOLVING AND DATA ANALYSIS - INFERENCE AND MARGIN OF ERROR

NOTES

Example on the next page —

Slgma F'rep siomapren io

Statistical Inference

margin of error is the Poss‘lb[e error

(think +)

example: 53% of voters voted for
Plom A with a marg'm of error of 2%,

L means 53% + 2% voted for plom A

U ikely to be 51% to 55%
that voted for plan 4

Ex‘tmpo[at?on

e.xa\mple.: Out of 40 people. Surveyeol 21
{aeople voted for {alam A. If there are
2,000 residents how many are expected
to vote for p[om A?

L Solve the 21 | x
Proportion 40 2000
x = 1,050

scale it up to the Popula‘tion.

B SigmaPrep

Ma\r‘gir\ of error is a Plus or minus around the re_por‘ted number: the
true va\lue, is most hke,ll/ between the estimate minus the mc\r‘gir\ and
The estimate Plus the margin. If they give you the range nstead, the
ma\r‘tjir\ is the distance from the mioldle, to one e_r\d, not the whole,
width. For sample,—'to—faopulaction questions, set up the propor'tion and

/24



EXAMPLE - STATISTICAL INFERENCE 18 / 24

T ry t: Statistical Inference

A medium question from the new Problem-Solving and Data Analysis set. Solve it with the diagram on the facing page,
then check the steps.

Researchers studied a sample of a species of moth from a certain forest. The researchers
found that the mean wingspan of moths in the sample was 24.83 millimeters. Based on the
sample mean and margin of error, the researchers estimated that the mean wingspan of all
moths of this species from this forest was between 23.96 and 25.70 millimeters. What is the
margin of error, in millimeters?

A 0.87 B 1.74
C 23.96 D 24.83

HOW THE DIAGRAM APPLIES
1. The estimate sits in the middle of the interval: 24.83. The margin of error is the +, the distance
from the middle to either end.

2. 24.83 — 23.96 = 0.87, and 25.70 — 24.83 = 0.87.
3. Choice B, 1.74, is the whole width of the interval, not the 4.

ANSWER A 0.87

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - LINES, ANGLES, AND TRIANGLES 19/

Angle Rel ationships

’l"riomg|e, Sum Parallel Line Relationsl«?ps

b
exterior
S 1,2

3/ 4

a+b+ec=180 interior
L. S 5 6

’ 7/ %
- . exterior
Lme.ar Pair *
,&/ 1) Alternate Interior Angles

3=z=6andd4=5

a+b=180°
2) Alternate Exterior Angles
1=%and 2 =7
Vertical Ang[e.s 3) Corresponding Angles
1=5,3=7%
a 2=6,and 4 =%
L ‘J) Some Side Interior Angles
3 +5=180°
a=b 4 +6=180°
k: J J B SigmaPrep

NOTES

When 'the,t/ say chr‘cx“e,l, you are using one of the Pa\r‘a\“e,l—hne,
relationshlps: altemate interior, alternate exterior, c.or‘r‘e,spor\ohng, or
same-side interior angles. The other r-e,loct‘.onshilos shown here do not
require Para“e,l lines and are alwm,s true: vertical angle,s, linear pair,
ondl 'tr‘iomgle, sum.

Example on the next page —

Sigma Prep - sign




EXAMPLE - ANGLE RELATIONSHIPS 19/ 24

"l'ﬁ/ it Angle Rela‘tionships

A medium question from the Lines, angles, and triangles bank. Solve it with the diagram on the facing page, then check
the steps.

m

Note: Figure not drawn to scale.
In the figure, lines m and n are parallel. If x = 10k — 11 and y = 8k + 15, what is the value of 2?

A 180 B 61
Cc 119 D 13

HOW THE DIAGRAM APPLIES

1. z and y are vertical angles, so they are equal: 10k — 11 = 8k + 15, giving k =13 and z = y = 119

2. y and z are same-side interior angles, so they ADD to 180. They are not equal.

3. z=180 - 119 = 61.

ANSWER B 61

SR

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - LINES, ANGLES, AND TRIANGLES 20/

Similar F:?&ure,s

3 Properties

1) Col"\’eSPonding omgle.s are equal
2) Corr‘eSponal?ng sides are proportiona(
3) Corresponding angles have the same trig ratios

E

AABC ~ ADEF
f 6P

B Similar s(,(mbol
6
50°  70° 50° 70°
A ¢ D/ F
5 15

e

Compare two correspond‘mg sides to determine the proportiona\hty B SigmaPrep

NOTES

that you a\lwa\lfs remember the first two eroperties. The Third
pr‘oper*tt/, the one about 'tr-i?, is not c\lwaufs use,d, but it is nice to

know.

Example on the next page —

Slgma F'rep siomanren io
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EXAMPLE - SIMILAR FIGURES 20/ 24

"l'n/ t: Similar Figure,s

A hard question from the Lines, angles, and triangles bank. Solve it with the diagram on the facing page, then check the
steps.

M

AN

Note: Figure not drawn to scale.

In the figure, LQ intersects MP at point R, and LM is parallel to PQ. The lengths of MR, LR,
and RP are 7, 9, and 12, respectively. What is the length of LQ?

A 21 B
171 5h
C F D %

HOW THE DIAGRAM APPLIES

1. LM || PQ, so the alternate interior angles are equal (/L = £Q, /M = /P) and the vertical
angles at R are equal. Triangles LMR and QPR are similar.

2. Match sides by the angles they sit across from: MR corresponds to PR, so the scale factor is 1—72

Then LR corresponds to QR: QR =9 - % = %

3. LQ=LR+RQ=9+1 =11

Js!

ANSWER C 7

[=]

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - AREA AND VOLUME

Propor’tionali‘tt/

x3

15

sides are 3 times bigger

2
area is 9 times bigger or (3) bigger

volume would be 27 times bigger or (3)3 bigger

NOTES

is units cubed. One calcula’tion, not a whole, r‘e,C.OMPu'ta\'tior\.

Example on the next page —

S|gma Prep sigmapren

If the sides are k times bigger, the area is k squared times bigger

a SigmaPrep

and the volume, is k c,ul:eol tTimes B]gge,r. Area is units squared, volume,



EXAMPLE - PROPORTIONALITY 21/ 24

Try vt Propor’tional?tt/

A hard question from the Area and volume bank. Solve it with the diagram on the facing page, then check the steps.

The length of each side of square A is 134 times the length of each side of square B. The area
of square A is k times the area of square B. What is the value of k£?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES

1. Sides scale by k, area scales by k*.

2. Sides are 134 times bigger, so the area is 134* = 17,956 times bigger.

ANSWER 1?q56

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - AREA AND VOLUME 22 /

Volume ond Surface Area

Rec‘tangular Prism

H
W
&
Volume = LWH
Surface Area = 2LW + 2WH + 2LH

, J
s 7y 'l
Squa\r‘e. Prism Cube
H X
X X
X X
Volume = XZH Volume = x°
Surface Area = 2X°+ 4xXH Surface Area = 6’(2
@ . | B SigmaPrep

NOTES
The SAT gives you the f‘e.C.'tam?ula\r‘ prism on its reference sheet, but

it does not give you surface area. You need to be able to derive
surface area l:t/ lookimj at the Pigur‘ei or mewmorize it From here. The
sSquare Pf‘iSm and the cube are variations of a re,c_'tan?ular‘ Pr‘iSm, with
two sides the same and all three sides the same, respec't‘.ve_lr/.

Example on the next page —

Sigma Prep - sigmaprep.io
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EXAMPLE - VOLUME AND SURFACE AREA 22/ :

"l'ﬁ/ g Volume and Surface Area

A hard question from the Area and volume bank. Solve it with the diagram on the facing page, then check the steps.

A cube has a volume of 262,144 cubic units. What is the surface area, in square units, of this
cube?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. Cube: Volume = z?, so 2® = 262,144 and = = 64 (check: 64 - 64 - 64 = 262,144).

2. Surface area = 6z° = 6(64)° = 6(4,096) = 24,576.

ANSWER 2‘{5?6

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - RIGHT TRIANGLES AND TRIGONOMETRY

Tr‘iﬁonome,‘tﬂ/

' Yy ' B
Pl/‘b‘o\agore.an Theorem SOH CAH TOA
hypotenu sin = opposite
by TR
a
cos = adjacent
b !e.gs> hypotenuse
- tan = opposite
2, IDZ_ 2 aﬁja\cent
\ 5> S s J
3 N
e.xample.
13 sinx=5 tanx’= 5
5 3 12
XD
12 cos x =12
13
\ &

23 / 24

NOTES

questions just want a ratio.

Example on the next page —

Sigma Prep - sigmaprep.io

SigmaPrep

SOH CAH TOA and the Pl/thagorean theorem ONLY “PP‘V to rght
‘triangles. Use the Pl/thagore,an theorem to Find a miSSing side. Trig

48



EXAMPLE - TRIGONOMETRY 23/ 24

T ry b T ﬁgonome,'tn/
A hard question from the Right triangles and trigonometry bank. Solve it with the diagram on the facing page, then check
the steps.

In triangle PQR, cos(Q) = m 1 and angle P is a right angle. What is the value of cos(R)?

STUDENT-PRODUCED RESPONSE - TYPE THE NUMBER

HOW THE DIAGRAM APPLIES
1. P istheright angle, so ) and R are the two acute angles and Q + R = 90°. That makes
cos(R) = sin(Q).

2. cos(Q) = 5“ means adjacent 14, hypotenuse 50. Pythagorean theorem: opposite =
v50?% — 142 = /2,304 = 48.
3. cos(R) =sin(Q) = 5 = 0.96.

ANSWER O.QG

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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GEOMETRY AND TRIGONOMETRY - CIRCLES

NOTES

Circle,s

Circle
Equation

(x- W)+ (y - k) = ¢

center = (h, k)
radius = r

Unit
Conversion

180" = =«
(a[egre,es) (radians)

Example on the next page —

Slgma F'rep

Are
Lengtk

a piece of the

circumference
A are Z_ﬁ
' B

arc AB is 1/4 of

the circumference

The right side of (x - W*2 + (t/ - kY2 = 2 is the radius
SQUARED. 4 raclius of 3m makes the r*igh't side Am™ 2, not 3Im"2, and
a right side of 949%™ means the radius is Tk. The center goes in with
the signs flippedt: center (5, 12) is (x - 5) and (y - 12). Two traps in
one que_stion, ond both Wrong answers are si’t‘tir\g in The choices.

/ B SigmaPrep



EXAMPLE - CIRCLES 24 / 24

"l'n/ v Circle,s

A hard question from the Circles bank. Solve it with the diagram on the facing page, then check the steps.

A circle in the zy-plane has its center at (5, 12) and has a radius of 3m. Which of the following
is the equation of this circle?

A (z+5)+(y+12)° = 9m? B (z-5)+(y—12)* = 9m?

C (z-5)7+(y—12)* = 3m? D (z+5)%+ (y+12)? = 3m?

HOW THE DIAGRAM APPLIES
1. Center (5,12) goes in with flipped signs: (z — 5)% + (y — 12)2. That rules out the two choices with
(z+5) and (y + 12).

2. The radius is 3m, and the equation wants r%: (3m)? = 9m?, not 3m?.

3. Sothecircle is (z — 5)% + (y — 12)* = 9m?. Same idea in reverse: if a test gives you = 49k?, the
radius is 7k, not 49k.

ANSWER B (z — 5)2 + (y — 12)2 = 9m?

Watch it solved
Scan the code, or type the address. A free Sigma Prep account is all it takes.
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