Linear Equations (Algebraic) Answers

10. D
11. B
12. 1

13. A

19. 45

21. 24

22. 15

203



Linear Equations (Algebraic) Explanations

1. D. This question is extremely basic. We know that in the

Linear Equation y =mx + b, the value of m is the slope.

To find a line with a slope of 3, we need to pick the only
answer choice that includes the term “3x”, which is Choice
D.

2. -250r —%. We're just warming up, for now. To

calculate slope between two points, we use the formula

Yo =N

Xy =X

Go ahead and plug in the coordinates from our two points.
Remember, with this formula it doesn’t matter which point
you designate as “point 1” or “point 2,” just remember to
remain consistent. To be safe, it always helps to label or
write down which coordinates you’re calling “point 1” and
“point 2” before you plug them into the equation.

Here’s how I'll do it:

Point 1: (—2,1) andPoint2: (—1,—1.5)

V2=

Xy =X
_ (-1.5-(1)
D-(-2)
=25
)
=25
1
=-2.5

So, the slope of this lineis “—2.5” or, if you prefer, ——

3. B. For this question, we need to provide a complete
equation of the form y = mx + b . That means we’ll need

to know both the slope and the y-intercept.

Let’s start with the slope, since we can easily calculate that
from the two points that we’ve started with. Use the

equation 27N ) yse (=1,.5) asPoint1and
X, =X

(1,3.5) as point 2.

(3.5)—(.5)
MH-D
3

T+

OK, good. Now we know that the slope of this line is 1.5 or

3
E . But how to find the y-intercept?

The trick is to set up our y =mx+b with the
information we currently have, then plug in either one of

thetwo (X, )) points given on the graph. I'll plug in the
point (1,3.5):

y=mx+b

3
=—x+b
4 2

3
35==—M)+b

2()

Now solve for b, the y-intercept value:

3
3.5:5(l)+b
35=1.5+b

-1.5-1.5
2=>b

With our slope and y-intercept calculated, we can now

finishour y =mx+b Linear Equation:
y=mx+b

3
=—x+2
73



4. D. For this question, we have two options. First, we
could calculate the slope from the given x and y
values, then use the y = mx +b equation to solve for

our b-value.

But to be honest, it will be faster to test the answer choices
by plugging in values from the table into the provided
answer choices, and eliminating an answer choice
whenever it doesn’t work.

Let’s start by pluggingin x = 0. The table tells us that any
resulting y-value must equal 1.

If you plug in to Choice A, you'llget ¥ =1 - which is what
we wanted - so we'll keep this option. Plug 0 into Choice B
and you get -6, which isn’t what we want. Plug into Choice
C and you get -1, which isn’t what we want either. However,

when we plug into Choice D, we also get y =1, which is

the correct value.

Now we know that only Choices A and D are possibly
correct. Let’s pick another pair of values from the table and

try again. I'lluse x =1, and the table says we’re supposed

toget ¥y =4 asaresult.

In Choice A, when | plugin 1, | get -1, which isn’t what we
want. When | plug into Choice D, | get 4, which is what I'm
looking for. By process of elimination, Choice D must be
correct.

In this type of question, it’s faster and easier just to test the
answer choices. Thereasonlused x =0 and x=1 is
that these are very quick and simple values to plug into the

equations given in the answer choices.

5. A.To give the equation of a line, we need to create a
y=mx+b equation. To do that, we need the slope and

the y-intercept. In this case, it’s easiest to find the slope

first. We can calculate slope using Beimpal . Let’s set that
Xy =X
up:
Vo=
X=X
12
S 0-(=5)
5
s
=1
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Now we know the slope of the line is 1. The next step is to
set up everything we know about this line’s equation, plug
in one of the two points we’re given, and calculate the
b-value (the y-intercept) from that setup.

I'll use the point(—5,2) for x and y,butyou can also
use the point (0,7) if you want:

y=Ilx+b
2=1(-5)+b
2=-5+b
+5 +5
7=b

Now we know our b-value, and can finish setting up our

y=mx+b equation:

y=mx+b
y=1x+7

Notice that the answer choices have been slightly
rearranged, but it only takes a few steps of Basic Algebra 1
to realize that Answer Choice A is the same equation as the
one we’re looking for.

6. C. This Linear Equation question focuses on a pair of
“perpendicular” lines. Remember that the slope values will
be negative reciprocals of each other. Therefore, if we
know the slope of one line, we can easily calculate the
slope of the other line.

The first thing to do is take the given equation and
rearrange it into a more useful format. Let’s do some Basic
Algebra 1 to convert the given 15x—5y =-10
equationinto y =mx+b format. This will tell us the

slope of the first line:

I15x-5y=-10
—15x —15x
-5y=-15x-10
-5y —15x-10
-5 =5
y=3x+2

OK, wonderful. We can see that the slope of the original
line is 3. Now, we can find the slope of the perpendicular

line with the negative reciprocal - the negative,
1

upside-down version of 3 - whichis —=.



Now, STOP for a second. Do you see how Choice B gives

——X as part of the answer? It’s a trap. None of these

Answer Choices are currently in y =mx+b form, which

means they can’t be trusted until we rearrange the
equations into the proper format.

So, now’s the time to go down the list of answer choices,

rearranging them eachinto y = mx + b form, and looking

for the one line with a slope of —% .

Here are my conclusions. Choice A rearranges to

y =3x+4, which does not have a slope of —% . Choice B

1
rearrangesto ) = gx + 4, which does not have a slope of

4
—% . Choice Crearrangesto y=——X +§ , Which does

have a slope of —% . Choice D rearranges to

y =-3x+4, which does not have a slope of —% :

Note that, throughout our reasoning, we did not put any
focus on the y-intercept value. That’s because y-intercepts
are not related to perpendicular lines; perpendicular lines
are only about slope.

7. 16. OK, this question has a lot in common with Question
4. However, this time we aren’t given any multiple choice
answers, so we’ll have to actually figure out the

y=mx+b Linear Equation for this table.

We can treat f(x) values exactly like y-values (study the
upcoming lesson on Functions for more on this topic). So,
where the table says f(x), just imagine it says “ y ”

instead.

Let’s start by calculating the slope, since we have several

Vo=

Xy =X

coordinates to draw from. Use the equation. I'll

select (3,9) asmy Point1,and (—5,-7) asmy Point 2.

Yo= N

X, =X

_D-0)
(-5)-0)

_—16

T -8

2
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Alright, now we’ve found that this linear function has a
slope of 2.

Now use the y =mx + b, plug in the slope of 2, and then
plug in any of the three (X, )) coordinates given in the
table. 'lluse (3,9).

y=mx+b

y=2x+b

9=23)+b

9=6+b
-6 -6

3=b

Great - now we know the y-intercept and can complete our

y=mx+b equation:
y=2x+3

The final step is to evaluate f(6.5). This means to plug

X =6.5 intoour Linear Equation. Again, be sure to study
the lesson on Functions if this notation form is confusing or
unclear to you.

y=2x+3
y=2(6.5)+3
y=13+3
y=16

8. D. This question provides us with a Linear Equation in
the form y =nx+ 2, and asks us to give the slope.

Instead of using numbers, the Answer Choices are mainly
based on variables. How to make sense of it?

The first step may seem strange to you: we’re going to plug

in the point (a,b) for our x- and y-values:

y=nx+2
b=na+?2

| know it may seem strange to replace two letters with two
more letters, but the point (@, b) is on our line, which
makes it valid to plug into our Linear Equation for X and

y.

We’ve been asked to solve for the slope of the line. Now, in
the original equation y = nx + 2, where do we find the

slope of the line? It’s the coefficient of X, of course -in
this case, that would be the letter 7.



So, we’ll take our equation and solve for n:

b=na+?2
-2 -2
b—-2=na
b—2_ﬁg
a a
b-2
=n
a

And we’re done. The slope of this line can be expressed as
b-2
a

=n, or Choice D.

By the way, the reason the question includes the warnings
that a =0 and b #0 issimplyto prevent any of our
answer choices from dividing by zero, which is never
allowed in math. It’s basically info that we can ignore in this
question.

9. A. This question tasks us with finding a “parallel” line to
an existing line. Remember that parallel lines always have
equal slopes. First, let’s find the slope of the original line by

puttingitinto y =mx+b form:

—4x-3y =12

+4x +4x
-3y =4x+12
-3y 4x+12
-3 -3
yz—ix—4

Now we can read the original line as having a slope of —%.
So, our new line must also have the same slope. Luckily, it’s

easy to find: only Choice A has a slope of —%.

10. D. There are two options for solving this problem. The
“low-tech” way is to basically count on your fingers and
eliminate wrong answers. We start at the origin, point

(0,0), as given in the question. This eliminates Choice A,
because if our line is already at (0, 0), it can’t also be at

(0,9) at the same time. Then imagine tracking your line

9
from left to right. Our line has a slope of —5, so it will go

down 9 units for every 2 units we move to the right. That
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eliminates Choice B, which went up 9 units when we moved
to the right by 2 units.

Now returnto (0,0) and start moving right to left. When

we move left by 2 units, the line will go up by 9 units. That
eliminates Choice C. But, if we move to the left by 4 units,
the line will go up 18 units, which puts us right at point
(—4,18).

The other way to solve this question is using the

y=mx+b form.Plugin the values we know: slope is

9
5 and the line contains the point (0,0) -which

means the y-intercept is O:

y=mx+b
9
=——x+0
4 2
9.
4 2

Now you could test each of the answer choices by plugging
them into this formula. If the point does not return a true
equality when plugged in, then eliminate it. You’ll again find
that only Choice D returns a true equality.

11. B. Probably the easiest way to deal with this question is
to play around with sketching a few possible graphs. First
draw a simple xy-axis. Then place a point in each of
Quadrants |, I, and Ill - but not in Quadrant IV (review the
section of the lesson on Quadrants if you need a reminder
of which is which).

Now try to sketch a single straight line that passes relatively
close to each of your three points, without dipping into
Quadrant IV at all. It may be difficult or impossible to make
your straight line pass exactly through all three points, but
that’s OK. You’re just using them as a guide for your sketch.

Within a couple of tries you’ll realize that only lines with
positive slopes can pass through these three quadrants.



12. 1. Two parallel lines will always have equal slopes.
Therefore, let’s calculate the slope of the upper line, which
has provided us with exact coordinates for two points. I'll

use (—3,-2) asPointland (—1,2) asPoint2:

Vo=

Xy =X

-2
—h-(3)

242

C—143

S SEIFN

The slope of the upper line must be 2. OK, now we can set
up another slope equation for the lower line. We know the
value of this slope must also equal 2. We will also use the
unknown x-coordinate 7 in our slope equation, since we
haven’t figured out its value yet. Then solve for 7 using
Basic Algebra 1:

Yo =N =2

Xy =X
(-4 _,
(r)—(0)

—2+4:2
r—0
2,
r
2
(r)—=2(r)
r
2=2r
2 o
2 2
1=r

There we go - the value of 7 must be 1.
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13. A. The safest way to solve this problem is probably to
actually draw it out. Sketch an xy-coordinate plane with
around 5 tick marks per “arm” of the axes. It’s easy to

graph y > 3. Simply draw a horizontal dotted line at
y =3, then lightly shade everything above it, like this:

A

'
(4]

Next, we’ll add the line for y < 2x 4 1. This will have a
y-intercept at 1, and a slope of 2. Sketch this line (it should
be a dotted line), then shade under it. It looks something
like this:

Almost done. Now that we’ve sketched the situation, we
can find the region where both inequalities have shading.
That’s in the upper-right corner of our graph, in Quadrant I.



14. .857 or % . The first step of this question - like most

others in this lesson -istosetup the y =mx+b
equation. But before we can do that, we have to determine
the slope of the line. It may seem impossible at first,
because there only seems to be the point (5,3) that

gives us complete values to work with.

Luckily, if you think carefully, we also have another point at
(—2,0). This is where the line “crosses the x-axis,” which

means it must have a y-coordinate of 0.

Let’s calculate the slope using the points (5,3) asPoint 1
and (—2,0) as Point 2.
Vo= N
Xy =X
_(0)-0)
(-2)-(5)
_-3
-7

3

OK, now we know the slope is = :

3
=—x+b
4 7

Now, remember that we’re solving for g, which comes

from the coordinates (0, g) . Notice that this point
happens to be the y-intercept since the x-coordinate is 0, so
we can plug g directlyinfor b:
3
y==x+b
7

o
Y - g
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Now, let’s use our point (5,3) topluginfor x and ¥,
then solve for g . We’ll also need our knowledge of

Fractions to finish the subtraction in the last few steps.

S
y - g
3
3==(0)+
SO +e
15
3=—+
7 g
BB
7 7
15
3——=
7 g
2115 _
7 7
6_
7 g

15. 1.50r 3.

Solving this question won'’t be as hard as it
might look. We know that an x-intercept is where the line
crosses the x-axis. Therefore, any x-intercept will always
have a y-coordinate of 0. Let’s represent this desired
coordinateas (X,0) where X represents the
x-coordinate we’re looking for. Now, let’s try plugging this

coordinate into the given equation for the line:

2.5,
3747
2 5
Zx_20)=1
3573©
2x_0=1
3
2y
3
32 3
NEex =112
(2)3 (2)
x=2>
2

And we’re done! This line crosses the x-axis at (E, 0)

and our final answer is 2 or 1.5.

2



16. C. To solve the question, we have to have a crucial
realization: although it seems like there are only two given

points, there’s actually a third point hiding within the words:

this line passes through the origin, which means it also has
the point (0,0).

So, how can we use this? Instead of creating a

y=mx+ b, this time we’ll focus only on the Slope

Vo= N

equation ———.
Xy =X

Since all three points are on the same line, the slope
between all three points should be exactly the same. So, we
can set up two Slope equations and set them equal to each
other. Something like this:

Vo= _ Vs
Xy =X X3—X

Notice that I've adjusted the right side of the equation to
use a third point. Let’s call (—4,k) Point 1, we’ll make

(k,—36) Point2,and (0,0) will be Point 3. Plus them

all into the equation above and solve for &, using
techniques we learned in the first two lessons on Algebra 1.

(=36)-(k) _ (O)=(k)
K)=(=4  0)-(4

~36-k 0—k
k+4  0+4
~36-k —k

Ck+d 4

4(-36—k) = —k(k +4)
~144 — 4k = —k*> — 4k
+k*+4k  +k7+4k

k*—144=0
+144 +144
k* =144
Ji? =144
k=12

17. % or .5. As always, the word “perpendicular” in the

context of a Linear Equation question means that we’ll use
one slope to calculate the negative reciprocal slope of the
perpendicular line.

So, first we’ll need the original slope of function f*, shown

in the graph. It may seem low-tech, but we’re just going to
measure rise over run on the gridlines.

Notice the line for f passes directly through coordinates

(—=1,1) and (0,—3). We can calculate the slope by using
Vo= W

the =—=—— equation. Let’s do so now:
Xy =X

(=3)—-()
0)-(=D
_-3-1
0+l
4
BN
=—4

Now we know that the slope of our original line for function
f is —4.To calculate the slope of function g, we’ll

take the negative reciprocal of —4, which is % .

We’re making progress. Now we'll setupa y =mx+b
Linear Equation for function g and plug in the slope,
along with the point (—2,1), which the question tells us is
a point on the line for g . This will allow us to solve for the

y-intercept or b-value of function g:

y=mx+b
1
=—x+b
4 4
1
l=—(-2)+b
1:—l+b
2
1 1
= +—
2 2
3.,
2

Now we know both the slope and the y-intercept of the
Linear Equation for function g, so let’s put that all

together:
y=mx+b
L2
SRVRR



And now, we can finish the question, which asks for the
value of g(—4).That meanstoplugin —4 for X into
the equation for function g that we’ve just created (the

lesson on Functions contains additional practice on this
topic). Then, finish evaluating to get the final value of

g(-4):

L
YT
1 3
=—(-4)+—
y 4( ) 5
y=—1+i
_1
7y

It may have taken a lot of work, but now we know the value

of g(—4) is & -orinother words, when you

plugx = —4 into the equation, youget y =1.

18. B. Like Question 13, the easiest thing to do here is
actually graph the two inequalities. By this point you should

be comfortable graphing equations basedon y =mx+b.

The first line has a y-intercept of 0 and a slope of -1. It will
be a dotted line, with shading underneath it.

The second line has a y-intercept of 1, and a slope of —%.

It will also be a dotted line, with shading above it.

The result looks like this:

As you can see, the only solutions (where both shaded
regions overlap) are in Quadrant II.
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19. 45. As with all Linear Equations questions involving a
“perpendicular” line, we’ll need to calculate the slope of
the first line and then take the negative reciprocal to get
the slope of the perpendicular line. Let’s use the equation

3 -
y+2:5x and putitinto y =mx+b form:

3
+2=—x
rTETS
-2 -2
3
=—x-2
7y

Now we can see that the slope of the first line is % . That

means the perpendicular line 7 will have a slope of —%.
Next we'llsetupa y=mx+ b equation for line .
y=mx+b

2
=——x+b
Y773

We also know that line  passes through the x-intercept
of —40, which has the coordinates (—40, 0). We can

plug these coordinates into the equation for line £, then
solve for the y-intercept or b-value:

2
=——x+b
7 3
0:—204®+b
3
O=§9+b
3
_8 _380
3 3
_80_,
3

It's an ugly fraction, but now we know the y-intercept of
line t is —%. Put this together with the slope to

complete our Linear Equation for line ¢.

2 80
y=-x-—

3 3



Last but not least, finish the question by plugging in the
point (27.5,—n):

2 80
-n=——(27.5)——

3( ) 3
_p=_35_80

3 3

135
-_-nN=——

3
-n=-45
n=45

20. 4. This question is an interesting sort of challenge that
you only really see on the SAT Math test. | had never seen a
question like this in my high school classes, for example -
and most of my students feel the same way. Now, it does
also include a System of Equations, which means there’s
more than one way to solve it (you can study the upcoming
lesson on Systems of Equations for more information).

But here’s why this question relates to Linear Equations,
and why I think it belongs in this chapter.

Now, follow me through on some logic. When you graph
two Linear Equations, what does their solution look like on
the graph?

It’s the point where they intersect, right?

So, if two Linear Equations have no solution, what does that
mean? It means that they never intersect.

And how do you get two lines that never intersect?
That’s right, they must be parallel to each other.

And if two lines are parallel, what else do you know about
them?

Yup - they have the exact same slopes.

So, what we’ll do is put both of the given equations into
y =mx +b.Then we'll take their slopes and set them

equal to each other, and see what happens.

First, let's get them both into y =mx+b form.

8—2y=ax
-8 -8
—2y=ax—-8
-2y ax-8
2x+y=6 ) )
-2x -2x a
y==2x+6 y——5x+4

Now, compare the slopes of these two equations. The first

one has a slope of — 2. The second one has a slope of
a .
——. Set those two slopes equal to each other, since the

lines are parallel, then solve for a:

L, a
2
a
(2)-2=-2(2)
4=a

There we go: the value of a is 4.

Remember the mental process and tricks we used for this
question with “no solutions”! This type of question is tested
on the SAT - and like | said, most students have never seen
it before. But, it’s quite simple when you realize how “no
solutions” relates to Linear Equations, parallel lines, and
equal slopes.

21. 24. This is a multistage Linear Equation problem, but it
uses all the same concepts we’ve been practicing
throughout this lesson.

We're being asked for a value of g(15), whichisa

function - so, this overlaps a bit with the upcoming lesson
on Functions. But, we can easily handle it with Linear

Equations if you understand that g(15) just means “plug

x =15 into the equation for g.”

Before we can do that, we’ll need to actually find the
equation for g . Since it’s a linear equation, we’ll have to

find the slope and the y-intercept.

To find the slope for function g, we’ll have to use “3 times
the slope of the graph of f .” But that’s easy - we can just

use the given graph to pick two points from the graph and

calculate the slope of f .

Let’s use the points (0,—1) and (3,0) since the line

goes cleanly through those points:

U
(3)-(0)

The slope of line f s %.Since the slope of line g is“3

times that”, we know that the slope of line g must be

1
3(3) , which equals a slope of 1.



Now, how to find the y-intercept for g ? Let’s set up the

y=mx+b forfunction g withas much information as

we have:

y=mx+b
y=1lx+b

The question also gives usan (x,y) coordinate (—3,6)

that g passesthrough. Plugthatinfor x and y:

y=Ilx+b
6=1(-3)+b
6=-3+b
+3 +3
9=>

OK, now we know the y-intercept for function g is9, and
the slope is 1, so we can finish our y = mx + b setup for

g:
y=1x+9

Now finish the question off by plugging in 15 for X, since
we were asked for g(15):

y=1x+9
y=1(15)+9
y=15+9
y=24

Finished! The value of g(15) is24.

22. 15. Compare this question to Question 20. It’s almost
exactly the same, with one difference: instead of having “no
solutions,” this system has “infinitely many solutions.” Let’s
think this through one more time.

What does the solution to a pair of lines look like on a
graph?

Right, it’s the intersection point where both lines cross.

What does it mean if a pair of lines have infinitely many
solutions?

It means they cross at infinite points!

How do two lines cross at infinite points? Well, only if
they’re the exact same line.
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Therefore, these two equations must be the same line with

thesame y=mx+b equations.

First, let’s put them bothinto y =mx+b form:

Ix+y=35 —c=y-5x
—Ix —Ix +5x  +5x
y=—tx+5 Sx—-c=y

So, these two equations are the same as each other. Set
them equal:

—-tx+5=5-c

Now compare them. They must have the same slopes.
Therefore, —t=5,s0 t=-5.

Since they’re the same line, they must also have the same

y-intercepts. Therefore, 5=—c,so ¢=-5.

The question asked for the value of ¢ —4c . If we plugin

our values, we get:

t—4c
=(-5)-4(-5)
=-5+20
=15

Finished! ¢ —4c must equal 15.

Remember, if two Linear Equations have “no solutions”,
they must be parallel lines and have the same slopes. If two
Linear Equations have “infinitely-many solutions”, they
must be the exact same lines, with the same slopes and the
same y-intercepts.



Systems of Equations Answers

1. C 25. B
2. B 26. 7.5
3. D 27. A
4. A 28. A
5. D 29. A
6. D 30. D
7.8 31. C
8.9 32. A
9. B 33. D
10. B 34. 50r 1
11. D 35 6
12. 2750 36. 120
13. A 37 A
14. A 38. 20r8
15. 710 39, C
16. 28 20. C
17.8 41. B
18. .5 4 5
19. D 43. B
20. C 44. A
21. C 45. D
22. 120 46, C
23. C 47. A

24. B
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Systems of Equations Explanations

1. C. This question is a basic System of Equations that
already starts in Algebraic form. I'll use the ISS Method. You
can also use the Elimination Method.

First, Isolate a variable. I'll Isolate y from the bottom

equation:
2y—-4x=0
+4x +4x
2y =4x
2y  4x
2 2
y=2x

Now that we’ve isolated ), we can plug it into the second

equation.

3x+5y =26
3x+5(2x) =26

Now distribute, combine like terms and Solve for x:

3x+5(2x) = 26

3x+10x =26
13x =26
13x 26

313
x=2

Now we know that x = 2. However, the question asked
for the value of X+ y, so we still need to find y by

plugging X =2 back into either of the original equations.

I'll just use the top equation for this:

3x+5y =26
3(2)+5y=26
6+5y=26
-6 -6
5y=20

5y 20
55
y=4
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Now we know that ¥ =4 and we can finish the final

question:

xX+y
=2+4
=6

And our final answer is 6, or Choice C.

2. B. There are a few ways to solve this System of
Equations. Either the “ISS” Method or the Elimination
Method will work equally well. However, regardless of the
method | use, it seems smart to multiply the bottom
equation by “2” before doing anything else - because it’s

nice to get rid of that fraction % :

(2)(% +3x=23)
y+6x=46

Now personally, I'm going to use the “ISS” Method to move
on from here, because the top equation has already
Isolated y =x—10 for us. | can make a Substitution into
the bottom equation that | just multiplied by 2:
y+6x=46
(x—10)+6x =46

Now I can finish the Basic Algebra 1 for the value of x:

(x—10)+6x =46

Tx—-10=46
+10 +10
7x =56

7x 56
77
x=38

0K, now we know that x = 8. And luckily, we can stop
here - there’s only one answer, Choice B, that gives an
x-coordinate of 8.

If you wanted to be really sure, you could double-check by
plugging X =8 back into one of the original equations

and confirm that y = —2 (it does, but check if you want).



3. D. This is another basic Systems of Equations question.
My instinct is to solve it with the Elimination Method,
rather than “ISS”. | know in advance that if | start dividing
by “3s” and “4s” to Isolate a variable, I'm going to get some
ugly fractions, and I'd rather just not deal with them.

Instead, I'll multiply the top equation by 4 and the bottom
equation by 3. In doing so I'll end up with the same number
of n’son top and bottom:

(4)(3n + 4t = 29)
(3)(4n +3t =27)

12n+16t=116
12n+9t =81
On the bottom you can see my result after multiplying both
equations and that the n terms are the same on top and
bottom. Now | can subtract the bottom equation from the
top equation to Eliminate allmy 7n terms:
12n+16t =116
—(12n+9¢ =81)
On+7t=35

And now | can solve for ¢ quite easily:

Of course, to answer the final question | need to also find
the value of #,s0l'llplug =15 into either of the
original equations. I'll just use the first equation, because

why not?
3n+4t=29
3n+4(5) =29
3n+20=29
-20-20
3n=9
3n_ 9
3 3
n=3

So now we know 7 =3.
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And now to answer the final question, which is 7+ 4t , by
simply plugging in our new-found values:

n+ 4t

=(3)+4(5)

=3+20

=23

My final answer is 23, or Choice D.

4. A. This is a fairly simple System of Equations. Again, | will
choose to use the Elimination Method, since | know that
Isolating a single variable will require some ugly fractions
when | start dividing. I'd rather avoid this, so instead I'll use
Elimination.

First, I'll rewrite the equations so thatthe x and y

terms line up on top and bottom:

2x+5y=-23
—4x+3y =7

Now I'll multiply just the top equation by 2:

(2)2x+5y =-23)

—4x+3y=7
4x+10y =-46
—4x+3y=7

By doing so, you can see that I've gotten the same number
of Xx termsin both the top and bottom equations. Now
it’s simple to add the equations to Eliminate the x terms:

4x+10y =—-46
+(4x+3y=17)
Ox+13y=-39

Now that I've eliminated the Xx terms, | can solve for y:

13y =-39

By -39
13 13
y=-3

I know that the y -value or y-coordinate of the solution

will be y =—3. That leaves me with only one possible

answer choice, which is Choice A.
| could stop here if I'm confident in my work, or | can check
my work by plugging y = —3 into either of the original

equations. If Iget x =—4 as a result, then I've proven my
answer true. You can check for yourself if you want!



5. D. Here’s our first real Word Problem with Systems of
Equations in the practice set. We'll need to set up two
equations before we can solve.

First, let’s make an equation for the total number of items
lan purchased, which is 9. Add the controllers (I'll use the
variable c¢)and video games (I'll use the variable v):

c+v=9

Now let’s turn our attention to the amount of money lan
spent on his purchase, a total of $250. Each video game
costs $30, so 30v would represent the total amount lan

spent on games. Each controller costs $25, so 25¢ is the
total amount he spent on controllers. Add them together to
get the total cost of $250:

30v+25¢ =250

Now we have our System ready to solve: two variables, and
two unique equations. Let’s put them together:

c+v=9
30v+25¢=250

I think using the “ISS Method” would be ideal here, because
it’s easy to Isolate one of the variables in the top equation.

I'll isolate c:
c+v=9
-y -V
c=9-v

Now | can Substitute in for ¢ in the second equation:

30v+25¢ =250
30v+25(9-v) =250

And then distribute, combine like terms, and solve for the
value of v using Basic Algebra 1:

30v+25(9—v) = 250
30v+225-25v =250

S5v+225=250

—-225-225
Sv=25

S5v 25

55
v=>35
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Now we know that lan purchased 5 video games. We can
return to our original equationsand plug v=15 into
either of them to get the number of controllers he bought:

c+v=9
c+(5)=9
-5 -5

c=4

And there we go! lan bought 4 controllers, or Choice D.

6. D. Here's our first System of Inequalities for the practice
set so far. Notice that the bottom inequality is simpler than
the top one, because the bottom one only has a single
variable, X .So let’s start with the bottom one and Isolate
X:

412
4 4
x>3

This tells us that the lowest value x can have is “3”
(technically, x must be greater than 3). Notice also that
the top inequality is focused on the lowest value y can

have, which is based on the value of Xx.

To get the lowest-possible ) value, we should also use

the lowest-possible x value, which we now know is 3.
Plugin3for x:

y>4x+4

y>43)+4

y>12+4

y>16

And so, we find our final answer, that y can be any value
higher than 16, or Choice D.



7. 8. Although | don’t enjoy working with ugly fractions in
my Systems of Equations, this question really leaves us no
choice. But | do have a workaround - why not just get rid of
the fractions in both equations? This is easily done if |
multiply the entire top equation by “2” and the bottom
equation by “4”, which gives:

3y+lx=4

Sy+7x=-36
Now I can easily Isolate x in the top equation and use the
“ISS Method”:

3y+1x=4

=3y =3y
x=4-3y
Now it’s easy to Substitute in for x in the bottom
equation (referring to the equations after | got rid of the
fractions):
5y+7x=-36
Sy+7(4-3y)=-36

Time to distribute and combine like terms:

5y+7(4-3y)=-36
5y+28-21y=-36

~16y+28=-36
Now | can solve for y:
~16y+28=-36
-28 -28
—16y =-64
-16y —64
-16 -16
y=4

Great, now | know that y = 4 . Unfortunately, I've yet
again solved for the wrong variable (I seem to have a knack
for this) since the question asks for the value of y (oris it

possible that the test itself, and these practice questions,
have been purposefully designed to encourage you to solve
for the wrong variable? Hint, hint...)

Either way, it’s very easy to finish the question by plugging

in =4 into any of the original equations.
Y y g q
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I'd still rather avoid fractions, so I'll use one of my
“de-fractioned” versions of the equations:

3y+lx=4
3()+x=4
12+x=4
-12 -12
x=-8

Don’t forget, the question asks for — x , whichis —(—8)

for a final value of 8!

8. 9. This is a basic Systems of Equations that’s easy to
solve either with the “ISS Method” or the Elimination
Method. I'll use “ISS” since it’s what | normally choose first.
Let’s Isolate the x in the top equation:

x+4y=1
-4y -4y
x=1-4y

Now Substitute this in for x in the second equation:

2x+10y =-2
2(1-4y)+10y =-2

Next, distribute and combine like terms:

2(1-4y)+10y =-2
2-8y+10y=-2
242y=-2

And now solve for y using Basic Algebra 1:

242y=-2
-2 -2
2y=—4
2y -4
2 2
y=-2

Well, what do you know. Yet again, I've found one variable,
but the question asks for the other one (are you noticing a
pattern yet?)



Anyway, it’s easy enough to fix. Just plug ¥ =—2 into

either of the original equations:

x+4y=1
x+4(-2)=1
x-8=1
+8+8
x=9

And voila, there we go: the value of x is9.

9. B. This Systems of Equations question gives us some ugly
decimals to work with. | prefer to avoid decimals and
fractions when | use the “ISS Method.” Therefore, this
question seems like a good candidate for the Elimination
Method.

Notice that | can multiply the whole bottom equation by 3,
which will set upmy » terms to cancel out:

1.6x+2.4y =238
(3)(3.5x+.8y =-.55)

1.6x+2.4y=28
10.5x +2.4y = —1.65

Now | can subtract the bottom equation from the top
equation and cancel the ) terms, then solve for x.Ill

want to use my calculator a little bit since there are so
many ugly decimals to work with:

1.6x+2.4y=2.8
—(10.5x+ 2.4y = —1.65)
~8.9x=4.45
~8.9x 445
—89 -89
x=-.5

So, despite all of the ugly decimal values, by using the
Elimination Method, plus our calculator, and trusting the
Algebra, we’ve been able to find a clean value for the

X -coordinate of the intercept point of the two equations,

at x =—.5 or ChoiceB.
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10. B. This is an easy problem, but there’s a small twist: we
have two variables, but only one equation (remember that

3_)/ doesn’t have a balanced equation with an equal sign,
X

so it’s an “expression,” not an “equation.”)

Instead of solving for an individual variable like x or y,

X
we’re solving for a relationship of two variables — . So,

Yy
this is what | call a “Combo Variable” question, as described
in the lesson.

Luckily, the “ISS Method” will work just fine. First, let’s
isolate a variable from the equation:

<2y>2i ~1(2y)
y
x=2y

That was easy! Now Substitute X =2y into the

expression:

And now clean up:

And there we have our final value of 1 or Choice B.

11. D. In this question, we face another System of
Inequalities. There are several ways to solve this problem.
Most students will find that the two best ways are either 1)
sketching graphs of the two inequalities and using a visual
approach or 2) testing each of the Answer Choices by
plugging them into the given inequalities.

In my opinion, you should do whichever method feels more
comfortable. The graphing method will probably be slightly
faster overall, but not by much.



Below I've included a graph of the two inequalities and the

four Answer Choice coordinates. You should be able to
produce a similar graph using the lessons we learned in
Linear Equations:

Notice that only point (6,1) is within the double-shaded

region (technically, it sits just on the boundary of the
acceptable region, but it’s on a solid line that is inclusive of
any points equal to that line).

Alternately, you could just test each of the four answer
choices by plugging the x-and ) -values into both
equations. It will take a bit of time, but you will find that
Choices A, B, and C produce false inequalities, and only
Choice D produces a pair of true inequalities. Either way,
only Choice D provides a point that satisfies both
inequalities at the same time.

12. 2750. This is one of the easiest systems in this practice
section! Notice that the question asks for 7x+7y . We

can simply add the two equations to each other directly.
Look what happens:

4x+2y =850
+(3x+5y=1900)
Tx+7y=2750

And we’re done! We see that 7x+ 7y = 2,750 . No need
to use “ISS” or Elimination. Just notice what the question
asks for and realize that you’re already almost there, then
add the equations together.
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13. A. This is one of those Word Problems that requires us
to set up a System of Inequalities, but we don’t actually
have to solve it.

It can feel like “information overload” with such a long
word problem, so just pick one element at a time to focus
on. For example, we know that Thomas can’t work for more
than 50 hours per week. In other words, the sum total of

X and ¥ must be less than or equal to 50 hours:

x+y<50

This setup already eliminates Choices C and D, which have
the inequality sign facing the wrong direction.

Now move onto the financial side. Thomas needs to earn at
least $900 per week. His x hours of clay figurines earn
him $15 per hour, so his total income from the figurine
business will be 15x . His » hours of lawn mowing earn

him $20 per hour, so his total income from lawn mowing

willbe 20y .

Add his income up and make sure that it’s more than $900:
15x+20y > 900

This eliminates the remaining Choice B, which also has the
inequality sign facing the wrong direction, and we can see
that Choice A has the two inequalities we need.

14. A. This question barely qualifies as a “System of
Equations,” since we’re only given one equation to start
with. However, we do have the characteristic two-variable
algebra question with x and ), and the answer choices

provide a second possible equation.

So, I'd tend to think of this as a “Combo Variable”-type
question, since all of our answer choices are based on
relationships of two variables, rather than the value of
individual variables.

I’'m not quite sure what to do first, so you know what? I’'m
just going to cross-multiply the original equation. This is
usually not a bad idea - when you can cross-multiply, you
usually should - so I'll try it and see what | think of next:

r 2
y—2x 13
(13)(x) = (2)(y —2x)




OK, now let’s distribute, combine like terms, and generally
clean this equation up:

(13)(x) = (2)(y = 2x)

13x=2y—4x
+4x +4x
17x=2y

Alright, now | have an idea: why don’t | use Algebra to
make my current equation look more like the answer
choices?

X
I'll shoot for — because it’s the simplest option available

y

in the answer choices:

17x=2y
17x _ 2y
y oy
17x _,
y
17(Xy=2
y

1 X 1
—N7(—)=2(—
(17) (y) (17)
x 2
y 17
And check it out - by experimenting and using the answer

choices for inspiration, I've found an equation that looks
exactly like Choice A.

15. 710. This is a Word Problem that needs to be set up
into a System of Equations first. Let’s use the variable s
to represent the calories in a steak, and p to represent

the calories in an order of mashed potatoes.

We know that a steak has 400 more calories than an order
of mashed potatoes. In other words, take mashed potato
calories and add + 400, and that will give the calories in a
steak:

s = p+400

We also have the total calories (of 2750) for a mixed order
of 3 steaks and 2 mashed potatoes:

3s+2p=2750
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Here’s our completed System setup:

s = p+400
3s+2p=2750
At this point, it would be easy to use the “ISS Method.” We

already have s Isolated, so let’s move straight onto
Substitution into the second equation:

3s+2p=2750
3(p+400)+2p=2750

Now we can distribute, combine terms, and solve for p :

3(p+400)+2p = 2750
3p+1200+2p =2750
5p +1200 = 2750

~1200 —1200
5p=1550
5p 1550
55

p=310

Now we know that p =310 ; there are 310 calories in an

order of mashed potatoes. But don’t forget that we’re
supposed to get the calories in a steak, not in potatoes.

Plug p =310 back into either of the original equations

we set up to solve for s :

s = p+400
s =(310)+400
s=1710

So, a steak must contain 710 calories.

16. 28. This question is a callback to Linear Equations. If
two equations represent the same line, then the equations
of the two lines must be exactly equal to each other.

So, let’s try to make these two equations equal. The easiest
way would just be to multiply the entire first equation by 4:

(D2x+y=T7)

8x+4y =28
Now compare this new equation to the second given
equation:
8x+4y =28
8x+4y=p

And it’s clear to see that, if the two equations are identical,
then the value of p must be 28.



17. 8. This is a basic Systems of Equations question without
a word problem. We can use the “ISS Method” easily,
because the first equation has already Isolated the 7.
Now just Substitute it into the second equation:

2n=~6x
2(2y3) =+/6x

Now distribute and Solve for x . Better be solid on your
Exponents & Roots Algebra!

2(24/3) =/6x
443 =6x
(443)* = (éx)’

16(3) = 6x
48 = 6x
48  6x
6 6

8=x

The value of X must be 8.

Although the Algebra above is fairly straightforward, there
is still room for Careless Mistakes, especially when squaring
both sides. Be careful!

18. .5. This is a straightforward System of Equations. We
can immediately use the Elimination Method and add the
bottom equation to the top equation, which will instantly
cancel the x terms:

x+y=2
+(—x+4y=.5)
Ox+5y=2.5

Now it’s easy to solve for ) using Basic Algebra 1:

sy_25
5 5
y=.5

And we’re done. The value of y is .5.
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19. D. This System of Equations is just begging for a simple
Elimination Method. The y terms on top and bottom are
already set up to cancel out if we just subtract the bottom

equation from the top equation. Watch your negative signs

carefully!
11x-15y =212
—(10x—15y =205)
Ix+0y=7
x=7

Great, we’ve already found that x =7 . Of course, to find
the final answer to the question X — ), we’ll also need the

valueof y.

Plug x =7 backinto either of the original equations:

10x—15y = 205
10(7) =15y =205

Now solve for the value of y:

10(7)—15y =205

70-15y =205
-70 -70
-15y =135
-15y 135

15 -5
y=-9

And to finish off the question, let’s take care of Xx—y:

X=y
=(N-9)
=749
=16

And there we go - the final answer is 16.

20. C. This System of Equations is a callback to the
Discriminant from the lesson on The Quadratic Formula.
Remember that the Discriminant is used to find how many
solutions exist to a Quadratic Equation of form

ax’ +bx+c=0.

Before we can use the Discriminant, we need to combine

the two equations and then set the result equalto 0.



We'll use the “ISS” method to combine the equations. It’s
easiest to Isolate ) from the bottom equation, which is a

simpler equation overall:

y—4x+3.5=0

+4x +4x

y+3.5=4x
-3.5 =35
y=4x-3.5

Now we can Substitute thisin for y in the top given
equation:
y=2x>-2x+1
4x-3.5=2x"-2x+1

Now we need to set this equalto 0 in order to use the

Discriminant:

y=2x>-2x+1
4x—-3.5=2x"-2x+1
—4x —4x
—3.5=2x"-6x+1
+3.5 +3.5

0=2x"-6x+4.5

OK, now we’ll use the Discriminant. I’'m not going to do a
full review because you can find all the relevant info in the
lesson on The Quadratic Formula. The Discriminant is:

b* —4ac
Now plug in the appropriate values from our Quadratic
Equation that we’ve set up:
b* —4ac
=(-6)" —4(2)(4.5)
And evaluate:
(=6)” —4(2)(4.5)
=36-36
=0
The value of the Discriminant for this equation is “0”, which
means there is exactly one solution to the System of

Equations, or Choice C. Again, all of this is explained in the
lesson on The Quadratic Formula, so review if necessary.
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21. C.This is a basic System of Equations that is probably
best solved with the Elimination Method, since the “ISS
Method” will force us to use a bunch of ugly fractions.
(Remember, the “ISS Method” will always work, but on test
day we’re looking for the easiest and fastest path to a
solution).

So, let’s multiply the top equation by 5 and the bottom
equation by 4, which will allow us to cancel some terms
with Elimination:

(5)(4x—-5y =8)

(4)(5x—4y =28)

20x—-25y =40
20x—-16y =112
Now we have a perfect Elimination setup. Subtract the

bottom equation from the top equation to Eliminate the
X terms. Be sure to watch your negative signs carefully:

20x—-25y =40
-(20x-16y =112)
0x-9y=-72
-9y =-72

Now we can solve for the value of y:

-9y -T2
-9 -9
y=38

OK, so now we know that y =8§.

We still need the value of X before we can answer the
final question X+ ) .So, plug ¥ =8 into either of the

original equations:

4x-5y =8
4x—-5(8)=8
4x-40=8
+40 +40
4x =48
4x 48
4 4
x=12



Now we know that x =12 . Time to finish the question
X+y:

xX+y
=(12)+(8)
=20

The final answer is 20, or Choice C.

22. 120. In this System of Inequalities, it’s important to
notice that both inequalities limit the maximum value of
Y . We're being asked for the maximum possible value of
b, which is given as a y-coordinate of point (a,b).In

other words, we’re trying to find the maximum possible
value of y that satisfies both inequalities.

That’s why it’s so important to realize that both inequalities
limit the maximum value of y . If we’re trying to find the

highest-possible ) value, we should use the maximum

possibility for ) in both inequalities.

In other words, we can act like the System really says
“equal” instead of “less than or equal”. We're not
interested in the “less than” part, because we only want to
maximize the value of y:

y=-16x+600
y=4x
We can easily solve our new System of Equations (not

Inequalities anymore) by using the “ISS Method.” We’ve
already isolated y in the bottom equation, so go ahead

and Substitute into the top equation:

y =—16x + 600
4x =—16x + 600

And now solve for the value of Xx:

4x =-16x+600
+16x +16x
20x =600
20x 600
20 20
x =30
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Sowe know x =30.Nowtake x and plugit backinto
either of the original inequalities:

y<4x
v <4(30)
y<120

And we find that ¥ can equal any value less than or equal

to 120, making 120 the maximum possible value for ) (or

b, which is a y-coordinate).

23. C.This is one of those long word problems that asks us
to set up a System, but not to actually finish solving it. As
always, push through the feeling of “information
overwhelm” that most of us feel, and find a single element
to focus on first.

We could start with the minimum hires that Christian needs
to make. He needs at least 3 art designers, so x >3, and
he needs 2 copywriters, so y > 2. These inequalities

eliminate Choices A and B right away.

Now all that’s left is to focus on the budget element of the
word problem. The maximum cost of the new hires is
$8,800 per week. The cost of each art designer is $850 per
week, so 850x represents the total weekly cost for art
designers. The cost of each copywriter is $900 per week, so

900y represents the total weekly cost for copywriters.

Add the costs of art designers and copywriters and make
sure it’s less than (or equal to) the maximum budget of
$8,800:

850x+900y <8,800

And this eliminates Choice D. We're left with only Choice C,
which has all of its inequality signs facing in the proper
directions.

Notice that the “at least 8 staff members” info didn’t even

end up mattering, since all four choices give x+y >8.



24. B. This is a great question that tests our understanding
of graphs of Systems! Remember, if you graph a System of
Equations, the solutions will be found at the intersection
points of the lines or curves. However, this System has
three equations - the question tells us so, and we can also
see two linear equations and a parabola. That means only
points where all three lines or curves intersect will count as
solutions to the System.

If you look closely, there’s only one point where all three
lines or curves meet simultaneously. It’s at the coordinate
(—1,4) ifyou don’t see it. There is only one solution to

this System of three equations, so the answer is Choice B.

Many students mistakenly believe that any intersection
points will count as solutions, and might incorrectly think
there are three solutions. Again, a system is only true when
all the equations in the system are equal. The graph of a
system only has solutions where all of the lines or curves
intersect at the same point.

25. B. This is a word problem that needs to be set up into a
System of Equations and then solved.

First, we’ll need some new variables to represent the
number of 2-person carriages (I'll use Xx ) and 3-person
carriages (I'll use ¥ ). When you’re making up new

variables, be sure to write down what each variable
represents.

So, we know there were a total of 39 carriages:
x+y=39

And now, let’s focus on the number of people. There are 94
total people. Each x carriage holds 2 of them, and each
Y carriage holds 3 of them:

2x+3y=94

Now we have our complete System, with one equation for
the number of carriages, and a second equation for the
number of people:

x+y=39
2x+3y =94

I'll solve this using the “ISS Method” since it won’t take long
to Isolate a variable from the top equation:

x+y=39
-y -y
x=39-y
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Now we can Substitute X into our second equation:

2x+3y =94
2(39-y)+3y=94

Now distribute, combine like terms, and solve for y:

2(39-y)+3y =94

78—=2y+3y =94
78+y =94

-78 =78
y=16

So, the value of ) is 16. It’s very helpful to have a written
note to help you remember which variable is which - we
were using ) to represent the three-person carriages.

And that’s what the question asked for, so we’re done! The
answer is 16, or Choice B.

26. 7.5 This is a basic System of Equations that is probably
best solved with the Elimination Method, so that we can
avoid the ugly fractions that will arise if we use the “ISS
Method”.

If we just multiply the top equation by 3, we can easily
cancel outthe X terms in the next step.

(3)(=2x +3y = —12)

6x+2y=47
—6x+9y=-36
6x+2y=47
Now just add the two equations to each other to cancel the
X terms:
—6x+9y=-36
+(6x+2y=47)
Ox+11y=11
11y =11
ly_u
11 11
y=1

And now we know the Systems have a solutionat y =1.



We just need to plug ¥y =1 back into either of the original Now, this final form of the system tells us some very

equations to find the value of x : interesting information. The value of m must be less than

0; in other words, m must be a negative number. The

6x+2y =47 value of 7 must be more than O ;in other words, n
6x+2(1)=47 must be a positive number.
6x+2=47 If there’s one thing we can be sure of, it’s that all positive
-2 =2 numbers are greater than all negative numbers. It’s quite
6x =45 safe to say that m1, a negative number, must be less than
n, a positive number: m < n . That gives us Choice A.
6x 45
6 6
x=17.5

28. A. This is a word problem that needs to be set up into a
And our final valueis x = 7.5 . System of Equations. I'll use the variable d to represent
drinks sold, and ¢ to represent candy bars sold. We know

the sum total of these was 87 for the day:

27. A. This question gives the coordinates (0,0) asa d+c=87

solution to the system. We should plugin x =0 and )
Now let’s focus on the total cash involved. The total sales

=0:
Y were $235.50. Each drink is $3.50, so 3.5d covers the
y>2x+m total drink sales. Each candy baris $2, so 2¢ covers the
total candy bar sales. Our setup for total sales is:
y>-3x—n
3.5d +2c¢=235.5
0>2(0)+m Now consider our complete system setup:
0>-3(0)-n
d+c=87
Then clean up: 3.5d +2c=235.5
0> 2(0) +m This is a great chance to use the “ISS Method.” Isolate a
0>-3(0)-n variable from the top equation:
d+c=87
0>0+m —c —c
0>0-n d=87-c
Now we can Substitute in for d in our second equation:
0>m
0> —n 3.5d +2c=235.5

3.5(87 —¢)+2¢=235.5

OK, one more thing: I’'m going to multiply the bottom

inequality by —1 to get rid of the negative sign onthe 7. Start distributing & cleaning up, then solve for c:
Remember that the direction of the inequality sign will flip

3.5(87—c)+2c=235.5
304.5-3.5c+2c =235.5

whenever we divide or multiply by a negative:

O0>m
10> —n(-1) 304.5-1.5¢=235.5
—-304.5 —-304.5
0> m —1.5¢=-69
0<n —1.5¢ _ —_69
-1.5 -15
c=46
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Now we know that the snack stand sold 46 candy bars. But
remember, we’re solving for drinks, not candy bars. Go

ahead and plug ¢ =46 back into one of our original

equations:
d+c=287
d +(46) =87
—46 —46
d =41

And now we know that the snack stand sold 41 drinks, or
Choice A.

29. A. This is a basic System of Equations question,
although it’s the first one of these questions that involves
Algebra 2, instead of Algebra 1. That doesn’t change how
we deal with Systems, though.

This System is in great shape for the “ISS Method.” The y

is already isolated in the first equation, so let’s Substitute in
directly to the bottom equation. Here’s what we get:

x(x—2)-3x=14

Now it’s time to distribute and combine like terms.

x(x—2)-3x=14
x*=2x-3x=14
x’—5x=14

This has turned into a Quadratic Equation. As we studied in
Basic Algebra 2, we should set it equal to O:

x’—5x=14
-14 -14
x*=5x-14=0

Now, let’s see if we can Factor this:

x*=5x-14=0
(x—=7)(x+2)=0

I’'m not going over the basic methods of Factoring, since
we’ve already covered that in Basic Algebra 2.

Now we can easily read off our solutions to the equation,
whichare x =7 and x =—2.The question states that

x <0, the solution we wantis x =—2, or Choice A.
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30. D. The word problem tells us we’re looking for a time
when the prices of A and B are equal to each other.
Therefore, we can just set the two price equations equal to
each other:
a=>b
450 -25w=330-5w

Now we’ve got a basic one-variable Algebra 1 question
that’s not hard to solve:

450 -25w=330-5w

+25w + 25w
450 =330+20w
—-330-330
120 =20w
120 20w
20 20
6=w

So, we've found that w = 6. Is that our final answer? Only
if you’ve completely lost track of what we’re solving for!
Our final answer is supposed to be a dollar value, not a
number of weeks.

To finish the question, we have to plug W= 6 into either
of the pricing equations. Either equation will work, since
we’re asked when the prices are equal to each other:

b=330-5w
b =330-5(6)
b=330-30

b =300

There we go! After 6 weeks, the two processors both cost
$300, or Choice D.



31. C. This question is a callback to Linear Equations. Both
of these equations are Linear Equations. If two Linear
Equations have “no solutions,” that means the lines never
intersect, and the two lines must be parallel - so they have
the same slope.

A solid way to solve these questions is to put both
equationsinto y =mx+b form. I'll assume that you can

do that on your own at this point. Here’s what we get:

yo2,10
3 3
4 2

Now compare the slope or m values of the two equations.
In fact, we should set them equal to each other, because
we know the lines must be parallel:

Now solve for the value of a:

2 a
(D-5=-5CD

2 a
3 4
(4)(2)=()a)

8=3a

8 3a
3 3

8

gza

So the value of a that makes the two lines parallel (and

8
therefore “no solutions”) is g, and therefore Choice C.

32. A. As in Question 20, this System of Equations is a
callback to the Discriminant from the lesson on The
Quadratic Formula. Remember that the Discriminant is
used to find how many solutions exist to a Quadratic

Equation of form ax’ +bx+c¢=0.

Before we can use the Discriminant, we’ll need to combine
the two given equations and then set the result equal to

0.

We'll use the “ISS” method to combine the equations. The
variable y is already isolated in the bottom equation.
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Now we can Substitute this in for )} in the top equation:
x=4(x+2)(x+1)]+32
We'll need to FOIL first, as we learned in Basic Algebra 2:
x=4[x* +3x+2]+32
Then distribute and combine like terms:

x=4x>+12x+8+32
x=4x>+12x+40

Now we need to set this equal to 0 in order to use the

Discriminant:

x=4x>+12x+40
— X —X

0=4x>+11x+40

OK, now we’ll use the Discriminant. I’'m not going to do a
full review because you can find all the relevant info in the
lesson on The Quadratic Formula. The Discriminant is:

b* —4dac

Now plug in the appropriate values from our Quadratic
Equation that we’ve set up:

b* —4ac
= (11)* —4(4)(40)
And evaluate:
(11)° —4(4)(40)
=121-640
=-519

The value of the Discriminant for this equation is negative,
which means there are no solutions to the System of
Equations, or Choice A.

Again, all of this is explained in the lesson on The Quadratic
Formula, so review if necessary.



33. D. This is another word problem where we simply need
to set up a System, but don’t actually need to finish solving
it. As usual with these problems, the question attempts to
use “information overwhelm” to intimidate us into giving
up before we start. And, as always, we can beat them at
their own game by focusing on one single element of the
question to work with first.

For example, we know that a total of 60 boxes were
ordered. That’s easy: it just means the sum total of s
standard boxes and e elite boxes must be 60:

s+e=60

This allows us to quickly eliminate Choice A. We can’t
eliminate anything else, because you could rewrite our

equation aboveas s=60—¢e or e=60—ys.

Now let’s focus on the element of size. The total order has
a volume of 2,100 cubic inches. Each standard box has a
volume of 30 cubic inches, so 30s represents the total
volume of all the standard boxes. Similarly, the expression
45e would represent the total volume of all the elite
boxes. Add the total volumes of the two types of boxes
together and you get:

305 +45e=2100

Now we can eliminate our remaining choices - for example
Choice Bhasthe e and s reversed - except for Choice D,
which has the correct equations for the System. Like most

of these “Words into Systems” questions, they look much
harder than they actually are.

1
34. 1

or .5. Just like Question 31, this question is a
callback to Linear Equations. Both of these equations are
Linear Equations. If two Linear Equations have “infinite
solutions,” that means that they overlap at infinite points,

and the two “different” lines are actually the same line.

A solid way to solve these questions is to put both
equationsinto y =mx+b form. I'll take for granted that

you can do that on your own at this point. You'll have to be
solid with your Fractions. Here’s what we get:

64
=2x——
Y 3
_a, 6
YT

190

Now, we’re also solving for the “Combo Variable” of — in
a

this question.

Can | point something out? Take another look at our two

equations:
64
=2x——
4 3
_a. 6
YT

a
The bottom equation has a slope of Z, and the top

equation has a slope of 2. We know these two equations
represent the exact same line, so the slopes are the same.

a
That means —=2.

And, the question is asking for the value of —, the
a

reciprocal of the value we already have. All we have to do is

a
flip 522 upside-down:

And we get our final answer: — is equal to
a

1
5 or 5.



35. 6. This is a basic Systems of Equations problem that will
also use Basic Algebra 2 for the solution.

First, this setup is perfect for the “ISS Method.” We already
have an Isolated ) -term in the bottom equation. Let’s

Substitute it directly in for y in the top equation:

3+x=x>-2x-15

Now we have the makings of a Quadratic Equation, so let’s

setitequalto O:

3+x=x>-2x-15

-3 -3
x=x>-2x-18

—X —X
0=x"-3x-18

Now let’s see if we can Factor this equation:

0=x>-3x—18
0=(x—-6)(x+3)

Awesome - it factored easily. Now we can read off the
solutionsof x =6 and x =—3. The question states that

x >0, so our final solution must be 6.

If you understand our original setup but not the algebra
work that followed it, be sure to review the lesson on Basic
Algebra 2.

36. 120. Finally, we have a System from a Word Problem
that’s actually more difficult than most of the ones we’ve
solved so far.

The setup for this question is all-important. First of all, let’s
look at the final situation, which we can set up as a
Proportion:

5male male
g total total

Now let’s back up and start with the beginning:

110 male

110 male + 78 female
110 male

~ 188 total

After that, we add another 60 female wolves to the total:

110 male

188 total + 60 female
110 male

248 total

Now we also need to add an additional X males. Be sure
to add those males to the top and the bottom total!

110 male + x additional males

248 total + x additional males

And now we set this equal to the final proportion of g :

110+x 5

248+ x 8

This is our completed setup for the problem. Now it’s time
to solve for x . Start by cross-multiplying:

110+x 5

248+ x 8
(8)(110 +x) = (5)(248 + x)
880 +8x = 1240 + 5x

Now keep solving using Basic Algebra 1:

880 +8x=1240+5x

—5x —5x
880+3x=1240
—-880 —-880
3x =360
3x 360
33
x=120

And now we know the value of X, the number of
additional male wolves, must be 120.

37. A.Just like Question 24 & 31, this question is a callback
to Linear Equations. Both of these equations are Linear
Equations. If two Linear Equations have “infinitely many
solutions,” that means that they overlap at infinite points,
and the two “different” lines are actually the same line.

A solid way to solve these questions is to put both
equationsinto y =mx+b form. I'll take for granted that

you can do that on your own at this point.



Here’s what we get once we’re finished:

s.s
YT
5
=bx——
Y 2

Notice that the y-intercepts of these two equations are

already the same: ——.

Therefore, all that’s left is to make sure the two slopes are
5
identical. In other words, b = —. And we’re done - that

gives Choice A.

38. 2 or 8. We're asked for an n that will plug into both
functions to make them equal to each other. As you know
from Functions, the n-value is an input or a number we plug
infor x in both equations.

There are two ways to solve this Algebra 2 graph-based
System of Equations. The first (and more time-consuming)
way is to set the two functions equal to each other, like
this:

—x+9:—%(x—4)2+9

Then you can solve this using Basic Algebra 2 by setting it
equal to 0 and Factoring it for the two solutions.

If you go this route, | suggest first multiplying everything by
2 to eliminate the pesky fraction.

I will not show the complete Algebra solution steps here,
because by this point you should have mastered Basic
Algebra 2 a long time ago (of course, review the previous
lesson if you're feeling shaky).

The other option is to simply sketch the Linear Function
g(x)=—-x+9 onto the existing grid. | prefer this,
because the question was polite enough to give us a
detailed grid that allows us to mark exact points as we
graph our new line. In this case, it’s easier and faster to
draw a simple line than it is to solve a multi-step Algebra 2
problem.

As you know from Linear Equations, this line will start at a
y-intercept of “+ 9 ” and descend with a slope of —1, or
falling by 1 unit for each unit we move to the right.

The only major warning is that the axes are not “square.”
The y-axis is marked in tick marks of “1 unit” but the x-axis

is marked in tick marks of “.5 units”! Be very careful as
you plot your line.

Whether you solve by Algebra 2 or by graphing the Linear
Equation, you will find solutions or intersect points at

x=2 and x=28&.

Either 2 or 8 is acceptable as a final answer. Be sure you
give an x-value as your solution, not a y-value! If you're
mixed up between whether you're solving for x or for

Y, I recommend you review the previous lesson on

Functions.

39. C. Arelatively difficult Word Problem with a System of
Equations setup. Let’s use the variables / for cups of
Happy Hiker mixand a for cups of Adventure Animal trail
mix.

We know that the two mixes added together give a total of
one cup:

h+a=1

We also know that the total calories in this cup is 315.
However, we don’t know the total calories in one cup of
each of the trail mixes, because they’re given in the
guestion as “awkward” amounts (one-third of a cup of
Happy Hiker and two cups of Adventure Animal).

So, set up for the calories in one cup of each of the trail

mixes. There are 120 calories in one-third cup / of Happy
Hiker:

lh=120
3

There are 480 calories in two cups of Adventure Animal:
2a =480

Note that these are not a System of Equations - they are
both independent (they don’t share any variables between
them). | just want to know how many calories are in a cup
of each trail mix first. So, let’s solve both of them:

(3)%/1 =120(3)

h =360
So, a single cup of Happy Hiker contains 360 calories.
2a 480
2 2
a =240

And, a single cup of Adventure Animal equals 240 calories.



Now | can work on the total calories in Tara’s mixture:
3604 +240a =315

This equation will give the total calories of Tara’s mixture.
Let’s look at our completed System setup:
h+a=1
360/ +240a =315

Now | can solve the system using the “ISS Method”. It's
easy to Isolate a from the top equation:

h+a=1
—h —h

a=1-h

And now | can Substitute this for a inthe second

equation:

360k +240a =315
3604 +240(1— k) = 315

Now distribute, combine like terms, and Solve for 4 :

3604 +240(1—h) =315
3604 + 240 — 2404 =315
120/ + 240 =315

—240 -240
120h =175
120k 75
120 120
P
120
. . 75
We need to simplify the fraction /1 =——:
120
PEE
120
p=l2
24
h=>
8

And now we have our final answer: Tara’s custom mixture

5
has g of a cup of Happy Hiker trail mix, or Choice C.
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40. C. This System of Equations makes use of Exponent

rules. The key is to realize that 16 can be rewritten as 24,
This is extremely important, because then we have the
same base of “2” on the top and bottom of the fraction:

2)C
2%’

Notice that the bottom of the fraction has an exponent
raised to another exponent. We know this means that
those two exponents multiply together:

2x
2%
Then, if there is a division problem with the same base

number on top and bottom, we can simplify by subtracting
the bottom exponent from the top exponent:

25

x—4y
2Y

Before you go any further, notice something very
interesting: the question gives us the value of x—4y,
which happens to be the exact same expression as our
exponent! If x—4y =8, then we can directly substitute

that in, and finish the question right away:
2x—4y
=78

And this matches Choice C, so we’re done!

41. B. This question is almost identical to Pretest Question
2. Let’s use the variables a, b, and nto represent our
three unknown numbers. They have a sum of 544:

a+b+n=544

We also know that 7 is 30% less than the sum of a and

b:
n=.7(a+b)

If you don’t understand why I’m using a multiple of “.7” to
represent “30% less than,” then you should review the
previous lesson on Percents.

Now we have our System set up and ready:

a+b+n=>544
n=.7(a+b)



Except there’s one big problem. We have three unique
variables, but only two equations. That means we can’t
solve for the value of n.

But, what if we treated the sum of @ +b asasingle
variable? Let’s call it 5. We could substitute s for a+b
in both of our equations:

s+n=>544

n=.7(s)

And now we have a System of Equations with only two
variables and two equations.

We can use the “ISS Method” because #n is already
Isolated. Go ahead and Substitute in for 7 in the top
equation:

s+n=>544
s+(.7s) =544

And now solve for s :

s+(.7s) =544
1.7s =544
1.7s 544
1717

s =320

But, we want the value of 7, so now plug s =320 back
into one of our earlier equations:

s+n=>544
(320) +n =544

And solve for n:

(320) + 1 = 544
~320 -320
n=244

If n =244, this gives us our final answer of Choice B.

42. 5. Just like Question 24, 31 & 37, this question is a
callback to Linear Equations. Both of the given equations
are Linear Equations. If two Linear Equations have
“infinitely many solutions,” that means that they overlap at
infinite points, and the two “different” lines are actually the
same line.
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In this case, the easiest thing to do is multiply the top
equation by 20:
(20)(gx+sy =3)
10x+2y =60

20gx +20sy = 60
10x+2y =60

See, now that both equations, which we know are the same
line, are both equal to “60,” then the values of the

X -coefficients must be the same between the two
equations, and likewise for the y -coefficients.

In other words, 20g =10 and 20s =2.We can solve

for the values of ¢ and s:

20 10

20 20

q=.5
20s 2
20 20
s=.1

And now finish by calculating 1:
s

q_-
S 1

=5

Note, you could also solve this problem by setting both
original equationsinto y =mx + b form and going from

there - a method we’ve used many times in the past.
However, the method I've described above will be
somewhat faster, since it was convenient to multiply the
top equation by 20 as we did in the first step.

The very most important thing to understand is that these
two equations are the same line and must therefore be
identical equations - no matter how you do it.

If you want to be even faster, you can get the final answer
by just dividing “10” by “2”, which both come from the
coefficients of X and » inthe bottom equation.

However, only very confident math students will be able to
draw this conclusion. On the SAT, it’s always wise to
balance quick insights with careful work to confirm your
answer.



43. B. This is a Word Problem that also makes use of
Percents. Here’s how | deal with it.

We know the relationship of Jeff’s bowl price and Yanik’s
bowl price is that Yanik’s bowl cost $3 less. Therefore:

y=j-3
And, the total cost of their meal before tip would be the
price of their two bowls added together:

v+ j = Total before tip

We’re supposed to answer in terms of j, so make a

convenient substitution of y = j—3:

(j —3)+ j = Total before tip
2j -3 =Total before tip

Now we need to apply the tip. An 18% tip can be shown by
using a multiplier of “1.18”, as we learned in the lesson on
Percents.

Furthermore, it’s much smarter to apply the tip to the total
meal before splitting the cost, instead of splitting the cost
and then calculating tip:

1.18(2j —3) = Total after tip

1.18(2j —3) = Total after tip

2.36 j —3.54 = Total after tip

Now take the total after tip and divide it by 2 to split the
meal between the two friends:

2.36j-3.54
2
1.18j —1.77 = Cost per friend

= Cost per friend

If the total costis 1.187—1.77 per person, then the

correct answer is Choice B.

44. A. Here's another System of Equations question with

X
n
Exponents. First, let’s simplify the equation —- = n' )

n’

because we know that exponents raised to other exponents

will multiply exponents:

n 15
_3:,/1
y
n
3x
n- s
3y_n
n
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Now remember that dividing numbers with the same base
but different exponents will subtract the bottom exponent
from the top exponent:

3x

n- s
=N

n

3x-3 15
n=n

And since the bases 7 are the same, their exponents
must also be equal:

3x-3y 15
n=n

3x-3y=15

Remember that the question asks for the value of x— .

We can actually just divide our current equation by 3 to
finish the question:

3x-3y=15

3x-3y 15

33
x—y=35

And there’s our final answer: X —y =5, or Choice A.

Notice that it’s possible to solve this question without ever
using the other given equation X+ y =7 -aslongas

we’ve mastered our rules of Exponents and keep a careful
eye out for Algebra shortcuts.

45. D. OK, the first step in this question is to FOIL out the
left side of the equation (as we learned in Basic Algebra 2).
As a general rule on SAT Math questions, if you can FOIL,
you usually should:

(ax =3)(bx +6)=14x" +cx—18
abx® +6ax—3bx—18 =14x* +cx—18
We can add 18 to both sides to simplify things a bit:
abx® +6ax —3bx—18 =14x" +cx—18
+18 +18

abx® + 6ax —3bx = 14x* + cx



Now, compare the coefficients of the x” terms on the left
and right side. Since the two sides are balanced, we know

that abx’ must be the same as 14x”:

abx® =14x*
abx? 3 14x*
x? x?
ab=14

OK, so now we know that ab =14 . Put this together with

the a+b =9 given by the question and you have a neat
little system:

a+b=9

ab=14
This System can be solved with the “ISS Method,” or you
can just use your powers of observation to notice that the

values “7” and “2” would successfully multiply to 14 and
add to 9. Either way, you’ll end up in the same place.

Only two (big) problems: we don’t know which variable is 2
and which is 7? Have we found that a =7 and b =2,
orthat a =2 and b =7 ? We don’t know; there’s no
way to tell.

Furthermore, the question asked for the two possible
valuesof ¢, notof a and b (lbeta lot of you were
already reaching for Choice B!)

So, our work isn’t done yet. Here’s what we’ll do. We're
going to find the value of ¢ by plugging our newly-found

valuesof a and b back into the original equation. BUT,
we’re also going to do this twice - onceincase ¢ =7 and

b=2,andasecondtimeincase a=2 and b=7.

Let’s consider a =7 and b =2 first. Remember, we're
plugging back in and solving for c¢:

(ax =3)(bx+6)=14x" +cx—18
(7x=3)2x+6)=14x> +cx—18
Now FOIL the left side:
(7x=3)2x+6)=14x> +cx—18
14x> +42x—6x—18=14x* +cx—18
And combine like terms:
14x* +42x—6x—18 =14x> +cx—18
14x* +36x—18=14x> +cx—18

By comparing the two sides of the equation, you can see

that the coefficients of x must be the same on both sides.

In other words, 36 = c . It seems like Choice D must be

the answer.

Just to be sure, let’s finish our plan of swapping the
possible values of a and b .We'll repeat the last few
steps, thistimewith a=2 and b=7:

(ax =3)(bx+6) =14x" +cx—18
(2x=3)(7x+6) =14x> +cx—18

Now FOIL again:

(2x=3)(7x+6)=14x" +cx—18
14x* +12x—-21x—18 =14x* +cx—18

And combine like terms:

14x> +12x-21x—18=14x> +cx—18
14x* —9x—18=14x* +cx—18

This time, comparing the two sides of the equation, you can
see that the coefficients of x have changed, but must still
be the same on both sides. In other words, —9 = ¢, and
we’ve confirmed that Choice D must be the answer.

46. C.I've seen a lot of students have difficulty with similar
questions on the actual SAT. Here’s the key. Let’s fill in the
table with variables, but let’s not use a separate variable for
each blank space (that would result in four unknown
variables).

Instead, think about this. Let’'s use x for Solid Red
marbles. Then, there are “three times as many red swirled

marbles,” or 3x.

Moving to Blue Marbles, we could use y for Blue Swirled
marbles. Then, there are “five times as many blue solid

marbles,” or 5y.

We could fill in the table as:

Pattern
Color | Solid Swirled
Red X 3x
Blue Sy y
Total 26 22




So, we’ve managed to fill in the entire table with only two ) ) ]
. , And, from the “Swirled” column, now it’s not hard to figure
variables. Now let’s add up each of the columns to create

. outthat ¥ mustequal 4:
our System of Equations:

x+5y=26 18+y=22
3x+y=22 -18 18
y=4
Great, we're making good progress. Now use the “ISS
Method” to solve. It’s easiest to Isolate ) in the bottom Andif y = 4, then 5y =20. We can update our chart
equation: again:
3x+y=22 Pattern
—3x —3x
y=22-3x Color | Solid Swirled
Now we can Substitute into our other equation: Red 6 18
x+5y =26 Blue 20 4
x+5(22-3x)=26
Total 26 22

Now distribute, combine like terms, and solve for Xx:

Notice how everything adds up correctly.

X+5(22-3x) =26

x+110=15x =26 Finally, to answer the question, we’re asked for the
robability that a randomly-selected swirled marble (22
~14x+110=26 g y Y . (
total possible marbles) is blue (4 possible marbles). Set up a
—110 -110 “Desired over Total” fraction, as we learned in the lesson
—14x =-84 on Probabilities.
—l4x -84 blueswirled 4
allswirled 22
x=06

And now we have our final answer, .181 or Choice C.
0K, so x =6 .We can update our chart to reflect this:

Pattern

Color | Solid Swirled

Red 6 18
Blue Sy y
Total 26 22
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47. A. This is a tough Systems of Equations problem

because of its complexity. We have four unknown variables:

a, b, x,and Y . The question provides us two

algebraic equations, and one more that we can set up from
the words:

a:b+l
2

Finally, the (correct) answer choice will provide us a fourth
and final equation.

Let’s just start making moves where we can, and have some
faith that things will work out. The first thing we could do is

1
substitute a =b+ E into the top equation for a:

dx—a=8x-5

1
4x—(b+—)=8x—5
2
Now distribute, clean up and simplify as much as possible:

4x—(b+%):8x—5

4x—b—l:8x—5
2
—4x —4x
—b—l=4x—5
2
1 1
+— +—
2 2
1
-b=4x-4—
2

1
(—D—b=4x—4EG4)

b:4l—4x
2

OK, now | have an Isolated version of b .1 can Substitute

thisin for b in the second Algebraic equation from the
problem:

4y-b=8y-5

4y—(4%—4x)=8y—5

198

Now distribute, combine like terms, and simplify:
1
4y—(45—4x)=8y—5

4y—4%+4x:8y—5

—4y —4y
1
—4—+4x=4y-5
) y
+4l +4l
2 2
4x=4 1
)

Keep in mind that all the answer choices start with “ x
is...” so I'm choosing to solve my algebra for an Isolated x
on the left side. AlImost done...

1

4x=4y——

Y75

1

ax V7
1 4
U
o

And now I've isolated X intermsof ,justlike all the

answer choices. My final form matches with Choice A.

If you have the patience and precision to work through a
question like this one with accuracy and confidence, you're
probably ready for every System of Equations question on
the SAT Test!
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