Step-by-Step Solutions to Practice Questions with Advanced Skills (Questions 1–40)

1. If , then 
Step 1: Subtract from both sides.

Step 2: Divide by 2.

Step 3: Find .

✅ Answer: c. -21

2. If variables and are directly proportional, and when , what is the value of when ?
For direct variation:

Use :

Substitute :

✅ Answer: b. 6

3. Find the equation of a line passing through and .
Find the slope:

Since the line passes through the origin, the equation is:

✅ Answer: d. 

4. There are trees planted in each row. If there are trees in total, how many rows are there?
Number of rows:

Factor the numerator:

Thus,

✅ Answer: d. 8

5. A group of 18 people ordered soup and sandwiches. Sandwiches cost $7.75 each and soups cost $4.50 each. The total bill was $113.50. How many sandwiches were ordered?
Let be the number of sandwiches.
Then:

is the number of soups.
Set up the equation:

Distribute:

Combine like terms:

Subtract 81:

Divide:

✅ Answer: d. 10

6. Which equation has both 1 and -3 as solutions?
If 1 and -3 are roots, the factors are:

Multiply:

✅ Answer: b. 
7. In the -plane, what is the -intercept of the graph of the equation

a. -24
b. -12
c. -2
d. 12
Solution:
The -intercept occurs when .
Substitute :

✅ Answer: a. 

8. 
a. 
b. 
c. 
d. 
Solution:
This is a difference of squares:

Factor completely:

Factor :

Therefore,

✅ Answer: a. 

9. Simplify:

a. 
b. 
c. 
d. 
Solution:
Apply the power rule:

Raise each factor to the third power:

✅ Answer: d. 
10. If , then 
a. -21
b. -11
c. 1
d. 11
Solution:
Square both sides:

Subtract 5 from both sides:

Multiply by :

Check:

✅ Answer: b. 

11. If , then 
a. -21
b. -19
c. 
d. 
Solution:
Multiply both sides by :

Move the -terms to one side:

Divide by 19:

✅ Answer: c. 

12. A ball was kicked into the air from a balcony 20 feet above the ground, and its height is given by

What was the maximum height of the ball?
a. 32
b. 34
c. 36
d. 40
Solution:
The maximum height occurs at the vertex:

where and .

Substitute :

✅ Answer: c. 36 feet

13. The yard behind Cindy's house is rectangular and has a perimeter of 72 feet. If the length is 18 feet longer than the width , what is the area?
a. 36
b. 144
c. 243
d. 486
Solution:
Perimeter formula:

Divide by 2:

Since:

Substitute:

Find the length:

Area:

✅ Answer: c. 243 square feet

14. The table below shows the high temperatures:
	City
	High Temperature

	A
	

	B
	

	C
	

	D
	

	E
	


The median temperature is . Which value could NOT have been the temperature for City A?
a. 
b. 
c. 
d. 
Solution:
The median of five numbers is the third number when arranged in order.
Check each choice:
· : 62, 81, 85, 87, 93 → median is 85 ❌ 
· : 62, 75, 81, 87, 93 → median is 81 ✓ 
· : 62, 65, 81, 87, 93 → median is 81 ✓ 
· : 55, 62, 81, 87, 93 → median is 81 ✓ 
Only changes the median.
✅ Answer: a. 

15. There are 20 children in a class play, and 8 are boys. Of the boys, 4 have a speaking part. Of the girls, 8 do not have a speaking part. What is the probability that a randomly selected child has a speaking part?
a. 
b. 
c. 
d. 
Solution:
Total children:

Boys:

Girls:

Speaking boys:

Girls without speaking parts:

Speaking girls:

Total with speaking parts:

Probability:

✅ Answer: a. 

Variation
16. The variables and are directly proportional, and when . What is the value of when ?
a. 4
b. 8
c. 6
d. 2
Solution:
For direct variation:

Use the point to find :

Now substitute :

✅ Answer: b. 8

Evaluating an Algebraic Expression
17. Evaluate the expression when , , and :

a. 4
b. 14
c. 5
d. -4
Solution:
Substitute the values:

✅ Answer: d. -4

Factor
18. Factor:

a. 
b. 
c. 
d. 
Solution:
This is a difference of squares:

Apply the formula:

Therefore,

✅ Answer: d. 

Solve the Equation
19. Solve:

a. 
b. 
c. 
d. 
Solution:
Distribute the 7:

Combine like terms:

Subtract :

Subtract 2:

Divide by 5:

✅ Answer: b. 

20. Solve:

a. 
b. 
c. 
d. 
Solution:
Simplify the first fraction:

Subtract from both sides:

Move the fraction:

Multiply both sides by :

Subtract :

Check the restriction:

Since is allowed, it is the solution.
✅ Answer: c. 

21. Solve:

a. 
b. 
c. 
d. 
Solution:
Square both sides:

Expand:

Move everything to one side:

Factor:

Possible solutions:

Check each solution in the original equation:
For :

Not equal, so is extraneous.
For :

This works.
✅ Answer: a. 
22. Solve the inequality:

a. 
b. 
c. 
d. 
Solution:
Add to both sides:

Add 1 to both sides:

This can also be written as:

✅ Answer: a. 

Solve the Equation by the Square Root Property
23. For what values of does

a. 
b. 
c. 
d. 
Solution:
Add 36 to both sides:

Take the square root:

Case 1:

Case 2:

Therefore,

✅ Answer: b. 

Solve the Equation by the Zero-Factor Property
24. Solve:

a. 
b. 
c. 
d. 
Solution:
Factor the quadratic:

Find two numbers whose product is:

and whose sum is 23:

Rewrite:

Factor by grouping:

Set each factor equal to zero:

Thus,

✅ Answer: d. 

Solve the Equation Using the Quadratic Formula
25. Solve:

a. 
b. 
c. 
d. 
Solution:
Use the quadratic formula:

where

Substitute:

Simplify:

Factor out 4:

✅ Answer: c. 

Solve the Problem
26. The height of a box is 7 inches. Its length is 6 inches more than its width. Find the length if the volume is 280 cubic inches.
a. 4 in.
b. 7 in.
c. 10 in.
d. 40 in.
Solution:
Let the width be .
Then:

Volume formula:

Substitute:

Divide by 7:

Factor:

Reject the negative value.
Width:

Length:

✅ Answer: c. 10 in.

27. A ladder is resting against a wall. The top of the ladder touches the wall at a height of 9 feet. Find the length of the ladder if the length is 3 feet more than its distance from the wall.
a. 18 ft.
b. 12 ft.
c. 9 ft.
d. 15 ft.
Solution:
Let be the distance from the wall.
Then the ladder length is:

Using the Pythagorean Theorem:

Subtract :

Therefore, the ladder length is:

✅ Answer: d. 15 ft.
28. If an object is propelled upward from a height of 144 feet at an initial velocity of 128 feet per second, then its height after seconds is given by

After how many seconds does the object hit the ground?
a. 9 seconds
b. 8 seconds
c. 4.5 seconds
d. 11 seconds
Solution:
The object hits the ground when .

Divide by :

Factor:

Since time cannot be negative:

✅ Answer: a. 9 seconds

29. A rocket is propelled upward from the top of a building 210 feet tall at an initial velocity of 112 feet per second. The function is

Determine the time at which the rocket reaches its maximum height.
a. 2.8 seconds
b. 3.5 seconds
c. 7 seconds
d. 5.6 seconds
Solution:
The maximum height occurs at the vertex:

where:

Substitute:

✅ Answer: b. 3.5 seconds

30. If an object is propelled upward from a height of 48 feet at an initial velocity of 96 feet per second, then

After how many seconds will the object reach a height of 192 feet?
a. 1.5 seconds
b. 3 seconds
c. 12 seconds
d. 6 seconds
Solution:
Set :

Subtract 192:

Divide by :

Factor:

The object reaches 192 feet at its maximum height after 3 seconds.
✅ Answer: b. 3 seconds

31. Find the length of a rectangular lot with a perimeter of 82 meters if the length is 5 meters more than the width.
a. 41 meters
b. 18 meters
c. 23 meters
d. 46 meters
Solution:
Let the width be .
Then:

Perimeter:

Divide by 2:

Substitute:

Length:

✅ Answer: c. 23 meters

32. Chuck and Dana agree to meet in Chicago. Chuck travels 174 miles in the same time Dana travels 159 miles. Chuck's speed is 5 mph faster than Dana's. What is Chuck's speed?
a. 58 mph
b. 52 mph
c. 53 mph
d. 64 mph
Solution:
Let Dana's speed be mph.
Then Chuck's speed is:

Since they travel for the same amount of time:

Cross-multiply:

Distribute:

Subtract :

Dana travels 53 mph.
Chuck travels:

✅ Answer: a. 58 mph

33. A triangular-shaped lake-front lot has a perimeter of 1800 feet. One side is 100 feet longer than the shortest side, and the third side is 200 feet longer than the shortest side. Find the lengths.
a. 600 ft., 700 ft., 800 ft.
b. 600 ft., 600 ft., 600 ft.
c. 100 ft., 200 ft., 300 ft.
d. 500 ft., 600 ft., 700 ft.
Solution:
Let the shortest side be .
Then:

Perimeter:

The sides are:

✅ Answer: d. 500 ft., 600 ft., 700 ft.

34. The sum of the squares of two consecutive integers is 41. Find the integers.
a. 4, 5 or 
b. 4, 5
c. 4, 
d. 
Solution:
Let the integers be:

Their squares add to 41:

Expand:

Divide by 2:

Factor:

Therefore, the consecutive integers are:

or

✅ Answer: a. 4, 5 or −4, −5
35. The length of a rectangle is 10 inches more than its width. If 5 inches are taken from the length and added to the width, the figure becomes a square with an area of 196 square inches. What are the dimensions of the original figure?
a. 4 in. by 14 in.
b. 9 in. by 14 in.
c. 9 in. by 19 in.
d. 14 in. by 14 in.
Solution:
The new figure is a square with area:

Find the side length:

Let the original width be .
Then the original length is:

After the changes:
· New length: 
· New width: 
Since the figure becomes a square:

Original length:

Therefore, the original dimensions are:

✅ Answer: c. 9 in. by 19 in.

Find the Probability
36. A bag contains 9 red marbles, 2 blue marbles, and 5 green marbles. What is the probability of choosing a blue marble?
a. 
b. 
c. 
d. 
Solution:
Total marbles:

Blue marbles:

Probability:

✅ Answer: b. 

37. A bag contains 7 red marbles, 4 blue marbles, and 1 green marble. What is the probability of choosing a marble that is not blue?
a. 
b. 
c. 
d. 
Solution:
Total marbles:

Marbles that are not blue:

Probability:

Both choices b and c are equivalent, but the simplified form is preferred.
✅ Answer: b. 

38. A 6-sided die is rolled. What is the probability of rolling a number less than 6?
a. 
b. 
c. 
d. 
Solution:
Possible outcomes:

Numbers less than 6:

Favorable outcomes:

Total outcomes:

Probability:

✅ Answer: d. 

39. A card is drawn randomly from a standard 52-card deck. You win $10 if the card is a spade or an ace. What is the probability that you will win the game?
a. 
b. 
c. 
d. 
Solution:
There are:
· 13 spades 
· 4 aces 
The ace of spades is counted twice, so subtract 1.
Favorable outcomes:

Probability:

✅ Answer: d. 

40. A coin is tossed three times. What is the probability that it lands on tails exactly one time?
a. 0.125
b. 0.375
c. 0.33
d. 0.25
Solution:
The possible outcomes with exactly one tail are:
· THH 
· HTH 
· HHT 
There are:

favorable outcomes.
Total outcomes for three coin tosses:

Probability:

✅ Answer: b. 0.375
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	c
	11
	c
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