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_ #Algebra -~ #Systems of two linear e... ~

In the system below, m is a constant:

= 2, _ L
Tx+2= -y 7 X

5 - m, _ 7
Ty t3=7x 5

If the system has no solution, what is the value of m?

Correct Answer 8 -
Solution:

Using Desmos to Find "No Solution"
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To find the value of a constant (m) that makes a system of equations have no



solution, you can use the Desmos graphing calculator to avoid messy algebra.
Remember, "no solution" means the lines are parallel.

Here's the process:

1. Enter the Equations: Type both equations into the Desmos calculator exactly
as they appear, using x and y for the variables.

Equation 1:

7 5 1
?x + 2 = ?y — ?x
Equation 2:

5 m 7
Tyt3=3x- %

2. Add a Slider: When you type the unknown constant (m), Desmos will prompt you
to "add slider". Click on it.

3. Find the Parallel Point: Adjust the slider for m and watch the graph change in
real-time. The goal is to find the exact value where the two lines become parallel,
running in the same direction without ever touching.

The value on the slider at that moment is your answer. For example, if the lines
become parallel when the slider is at m = 8, then 8 is the value that results in no
solution.
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Final Answer:m =8

Tip:

When you're asked about “no solution” or “infinitely many solutions,” think of the
graph. Desmos lets you see when lines are parallel or overlapping.

Alternative Algebraic solution:

“No solution” means the two lines are parallel but not the same, so their slopes
must match and their intercepts must differ.

1. Put Equation 1in slope-intercept form.

7 5 1
?x+2— Y - 3
7 1
(?+T)x+2—— 3
8

?x+2———6y

Multiply by 6:16x + 12 = 5y

16 12
y=5xt5
16

So slope, = —.



2. Put Equation 2 in slope-intercept form.

%y+3=ﬂx— Z

2 5
Som. 2
2) T 5
_ 2m _ 88
Yy =" 25

3. Parallel condition (equal slopes):

16 _ 2m
5 5
16 =2m
m = 8.

4. Not the same line check (different intercepts):

From the forms above, b1 = % and b2 = - %, which are not equal, so the

lines are distinct.



m #Advanced M... - #Nonlinear functions -

Find the least value attained by the following function
h(n) =5n2 -70n + 1,135

Correct

Answer S -

Solution:
Correct Answer: 890

Rationale
Use Desmos instead of manual algebra

1. Open the SAT Graphing Calculator (Desmos):
https://www.desmos.com/testing/cb-sat-a raphin

2. Enter the function (use x in Desmos):
h(x) = 5x* - 70x + 1135
(We use x instead of n, because Desmos uses x by default.)

3. Find the lowest point of the parabola (the vertex).
Desmos will display the curve; the minimum occurs at its bottom.

desmos | Graphing Calculator | College Board Version
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https://www.desmos.com/testing/cb-sat-ap/graphing?utm_source=chatgpt.com

From the graph you'll read:
Vertex at (7, 890).

So the least value of the function is 890, reached when n =7.
Final Answer: 890

Alternate algebraic method:
Rewrite h(n) in the form a(n - h)? + k, where a > 0 so the minimumiskatn=h.

Step 1: Factor the quadratic part.
h(n) =5n2 -70n + 1,135
=5(n? -14n) + 1,135

Step 2: Complete the square inside the parentheses.
Half of 14 is -7; (-7)? = 49.

=5[(n%2 -14n + 49) - 49] + 1,135

=5[(n - 7)? - 49] +1,135

Step 3: Distribute and simplify to vertex form.
=5(n - 7)2 - 245 +1135
=5(n-7)2+890

Thisis h(n) =a(n - h)?+ kwitha=5,h =7, k=890.
Since a > 0, the minimum value is 890, attained at n = 7.
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#Algebra -

Which system best models the two lines in the figure?

Option A

Option B

Option C

Option D

Correct
Answer

Solution:

2x+y =9
5x-2y=6

-2x+y=-9
5x+2y =6

-2x+y=9
5x-2y =6

-2X+y=9
5x+2y =6

#Systems of two linear ... ~



Desmos based

For SAT questions that require you to match a graph to a system of equations, a
much faster strategy than solving by hand is to use the official Desmos calculator.

You can access the exact version of the calculator used on the test at

desmos.com/testing/cb-sat-ap. Simply input the pair of equations from each
answer choice into Desmos to visually compare the results with the graph in the
guestion and find the correct match.

Let's see what happens:
Choice A:

2Xx+y =9

5x -2y =6

desmos | Graphing Calculator | College Board Version
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» These don’t match the graph. The lines don't intersect correctly.

Choice B:

-2x+y=-9
5x+2y =6


https://www.google.com/search?q=https://desmos.com/testing/cb-sat-ap
https://www.google.com/search?q=https://desmos.com/testing/cb-sat-ap
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» These don’'t match either. These lines are way off.



Choice D:

-2X+y=9
5x+2y =6

4 Lo & « Y-8 £ -
Y 2x+y=9 i
Y 5x+2=6 N 6 -
' N

N

=z 7

» These match the given graph perfectly. Both the intersection point and the slopes
line up.

Hence, Choice D is correct
Alternative Algebraic Solution:

Choice D is correct.
Algebra from the given graph:

1. Upward line: pick two clean points on it, say (-3, 3) and (0O, 9).
_0=3 _6_,

0—-(=3) 3 )

2. Usingy=mx+ b andthe y-interceptatx=0-+>b=9,soy =2x +9.

Standard form: -2x + y = 9.

Slope m =

3. Downward line: use (0, 3) and (2, -2).

— (2-3 _ =5
Slopem = z-0 — 2 -

With x=0givingy =3, wegety = — %x + 3.

Multiply by 2: 2y = -5x + 6 » 5x + 2y = 6.



So the graph corresponds to the system:
-2X+y=9
5x+2y =6

Eliminate the wrong choices by converting each to slope-intercept form:

e A)2x+y=9->y=-2x+9 (negative slope)and5x — 2y = 6>y = %x -3

(positive slope). The graph needs one positive-slope line through y =9 and
one negative-slope line through y = 3. A has the slope signs reversed.

e B)-2x+y=-9-5y=2x-9 (right slope, wrong intercept);

5 + 2y = 65y = -— %x + 3 (matches second line). Both must match, so B

is out.

e C)-2x+y=9 (matchestherisingline),but5x — 2y = 6>y = %x -3

(positive slope), which contradicts the graph’s falling line.

e D)-2x+y=9-y=2x+9 (rises, y-intercept 9) and

5 + 2y = 65>y = — %x + 3 (falls, y-intercept 3). This matches both lines.



m #Right triangles and trig... -

A rectangular LED scoreboard is mounted so that all four corners just touch a
circular truss. The diagonal of the rectangle is % times the length of its shorter

side, and the area of the rectangle is 1,728 square units. What is the diameter of
the circular truss, in units?

Correct
Answer

Solution:
Correct Answer: 60

Rationale

The scoreboard’s four corners lie on the circular truss. That means the rectangle is
inscribed in the circle. In this setup, any diagonal of the rectangle passes through
the circle’s center and stretches from one point on the circle to the opposite point,
so the rectangle’s diagonal is exactly the circle’s diameter.

Think of a diagonal and the two sides it connects: they form a right triangle, with
the two sides of the rectangle as the legs and the diagonal as the hypotenuse.

Let s be the length of the shorter side of the rectangle. We're told the diagonal is %

times the shorter side, so the diagonal has length %s.

Use the Pythagorean relationship for a rectangle with shorter side s, longer side L,
and diagonal %s:



SolL = %s (take the positive root since lengths are positive).

Now bring in the area. The area of the rectangle is s x L, and we're given that this
area is 1,728 square units:

sxL = 1,728

sx%s: 1,728

25" = 1,728

Solve for s%
s'=%x1,728 = 1,296

So s = 36 (the positive root).

With s known, find the diagonal:

diagonal = %s = % X 36 = 60

As established at the start, the circle’s diameter equals the rectangle’s diagonal.
Therefore, the diameter of the circular truss is 60 units.



m #Problem-Solvi... ~ #Probability and condition... ~

A multiplex has two types of screens: IMAX and Standard. There are 5 IMAX
screens and 8 Standard screens. Each IMAX screen has 36 premium (recliner)
seats and 84 regular seats. Each Standard screen has 24 premium seats and 96
regular seats.

A screen is chosen at random, then a seat from that screen is chosen at random.
What is the probability that the chosen seat is from a Standard screen, given that
it is a premium seat?

Option A —
Option B —_—

Option C =

Option D %

orree
Answer plion
Solution:

Correct Answer: D

Rationale

We need P(Standard | premium) = (number of premium seats in Standard screens)
/ (total number of premium seats), because every screen has the same total
number of seats (120), so “row-then-seat” is equivalent to choosing uniformly from
all seats.

Premium seats:

e |MAX: 5 screens x 36 premium =180



e Standard: 8 screens x 24 premium =192

Total premium =180 + 192 = 372

Therefore, P(Standard | premium) = % = %
Why the others are wrong:
Choice A is incorrect. This may come from dividing the number of premium seats in
one Standard screen (24) by the total number of all seats in the multiplex, not just
the premium seats:
(5x36) + (5% 84) + (8 x24) + (8 x96) =180 + 420 + 192 + 768 = 1,560,
24 1
SO T560 — 65
Choice B is incorrect. This results from incorrectly adding one-screen seat counts

without accounting for the number of screens. It adds only the per-screen values

(36 + 84 + 24 + 96 = 240) and then divides 24 by that total: -+ = ——

Choice C is incorrect. This may come from dividing the number of premium seats
24 _ 24 _ 1
(24+96) ~ 120 ~ 5 °
The denominator should be all premium seats (IMAX + Standard), not total seats in

a Standard screen.

per Standard screen by the total seats in a Standard screen:
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