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Part (I): Solve for ݔ in the following equations 

 

1) 64ሺଵି௫ሻ ൌ ଵ
ଵ଺ሺమೣሻ 

 
 
 
 
 
 
 

2) ሺ5 െ ݔሻሺ3ݔ െ 2ሻ ൅ ଶݔ െ ݔ2 െ 15 ൌ 0 
 
 
 
 
 
 
 
 

ݔ3√ (3 െ 1ర ൌ 2 ൈ ට ௫
ଵ଺

ర  

 
 
 
 
 
 
 
 

4) ହ௫௬ିଶ௫ାଶ௬
ሺ௫ିଵሻ

ൌ  ݕ

 
 
 
 
 
 
 
 



Part(II): Solve and graph each of the following inequalities 
 

1) Graph the system ൜ݕ ൐ ݔ3 െ 4
ݔ ൅ ݕ2 ൑ 6 

 
2) Solve and graph ሼ3|ݔሺݔ െ 2ሻ ൑ 6ሽ ݔെ2ሺ|ݔሼ ת  െ 3ሻ ൏ 5ሽ 

 

 

 

 

 

3) Solve and graph ሼݔ|െሺݔ െ 4ሻ ൐ 5ሽ ׫   ሼݔ3|ݔ െ 7 ൐ 3ሽ 
 
 
 
 
 
 

 

4) Solve and graph ቄቚହିଶ௫
ହ

ቚ ൑ 3ቅ ת  ሼെݔ ൅ 12 ൏ 3ሽ 

 
 
 

 

 

 

 

 



Part(III): Simplify the following expressions 
  

1) ሺ௫షమ௬య௭షర

௫య௬షఱ௭బ ሻିଵ ൌ 
 
 
 
 
 
 
 
 

2) ඥ௫మ௬య  ௫ሺభ
యሻ

ඥ௫య௬ల   ௬ሺభ
లሻ

ൌ 

 
 
 
 
 
 
 
 

3) ௫మିଶହ
௫ିହ

൅ ௫మି଺௫ିଵ଺
௫ାଶ

ൌ 
 
 
 
 
 
 
 

4) ሺെ2ሻ ቀቂ 0 െ1
െ3 െ3ቃ െ ቂ2 0

0 െ1ቃቁ ൌ 
 
 
 
 
 



Part(IV): Model and solve the following problems 
 

1) If Ali and Hassan work together, they can paint a fence in 2 hours. If Ali works alone, it 
will take him 3 more hours than Hassan to paint the fence. How many hours would each 
need alone to complete the job?(Note: this problem requires writing a quadratic equation) 
 
 
 
 
 
 
 
 

2) On January 1st of a certain year, the price of gasoline was $2.29 per gallon. Throughout 
the year, the price of gasoline increased by 2.5% per month. Write an exponential growth 
model and solve it to find what the price of gasoline was 12 months later:  
 
 
 
 
 
 
 
 
 
 

3) Maria’s wants to buy jazz CDs $4 each and classical CDs $2 each. She wants to buy no 
more than 10 CDs combined and she wants to spend less than $30. Let ݔ be the number 
of jazz CDs and ݕ be the number of classical CDs. Write at least 2 inequalities that would 
model the above question; then, graph the inequalities (bounded properly) and shade the 
region that contains the number of jazz and classical CDs she can buy.   
 
 
 
 
 
 
 
 
 



Part(V) Answer the following questions 
 

1) What is the 15th term of an arithmetic sequence if the first term is 3 and the numbers 
increase by units of 5? What is the 15th term in a geometric sequence if the first term 
is 3 and the numbers are multiplied by units of 5? 
 
 
 
 
 
 
 

2) Find the equation to a line that passes through the points ሺ2ܽ , 2ܽሻ and ሺ3ܽ , 6ܽଶሻ and 
has a slope equal to 5ܽ. 
 
 
 
 
 
 
 

3) Find the equation to a line perpendicular to the line you found in question 2 that 
passes through the origin. 
 
 
 
 
 
 
 
 
 

4) Find the angle made by the graph of the equation you found in part 3 and the ݔ axis. 
 
 
 
 
 
 



5) Find the point of intersection between lines in questions 2 and 3 and graph the two 
lines to show the point at which they intersect. 
 
 
 
 
 
 

6) If 1 and െ 2 are both solutions of the equation ܽݔଶ ൅ ݔܾ െ 12 ൌ 0, then find the 
coefficients ܽ and ܾ: 
 
 
 
 
 

7) Solve the following system of linear equations: ቐ
ݔ ൅ ௬

ଶ
െ ଷ௭

ଶ
ൌ െ ଻

ଶ
ݔ3 െ ݕ ൅ ݖ2 ൌ 0

ݔ2 ൅ ݕ2 െ ݖ ൌ െ2
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 



 
Part(VI): Answer the following questions 

1) A dealer has coffee worth 70 cents per pound and coffee worth 88 cents per pound. How 
many pounds of each should he mix in order to get 50 pounds of a blend worth 80 cents 
per pound? 

 

 
 
 
 

2) Part of $5000 is invested at 5% and the remainder at 8%. If after 1 year the income from 
both investments combined is $295, how much was invested at each rate? 
 

 

 
 
 
 

3) A rectangle has a length that is represented by ሺݔ ൅ 3ሻ and its width that isሺݔ െ 3ሻ. The 
area of this rectangle is obviously ሺݔ ൅ 3ሻሺݔ െ 3ሻ. Suppose this area is also equal to 
ݔ6 െ 2. Find the measure of each side (Note that negative answers are not valid) 
 
 
 
 
 
 
 

4) A girl leaves the house on a bicycle traveling at 10 kilometers per hour. Two hours later, 
her brother leaves the house in his car and wishes to catch up to her sister. If the brother 
travels at an average velocity of 40 kilometers per hour, how long will it take him to 
reach his sister? How far from home will they be at that point?  
 
 
 
 



5) Suppose a car travels at 100 kph for 4 hours and then at 120 kph for 6 hours and finally 
for 60 kph for 2 hour. What is the average speed of the car? 
 
 
 
 
 
 
 
 
 

6) Suppose we have $2.72 in coins. If the number of dimes is 3 times as many as nickels and 
the number of quarters is 4 more than 2 times as many as nickels, and there are as many 
nickels as pennies, how many of each coin do we have?   
 
 
 
 
 
 
 
 
 

7) Suppose 5 pens an 2 pencils cost $16 and 4 pens and 5 pencils cost $23. What is the cost 
of 3 pens and 10 pencils? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Part(VII): Graphing functions 

For each of the following functions, graph and determine the domain and range 

 

ݕ (1 ൌ െ3 ൈ 2௫ െ 4 
 
 
 
 
 

ݕ (2 ൌ ݔ2| െ 2| ൅ 2 
 
 
 
 
 

ݕ (3 ൌ 2 ൈ 3௫ ൅ 2 
 
 
 
 
 
 

ݕ (4 ൌ െ3ݔଶ െ 1 
 
 
 
 
 
 

ݕ (5 ൌ െ|ݔ| െ 1 
 
 
 
 
 
 
 
 



Part(VIII): Factoring/Multiplying polynomials 
 
1) ሺ3ݔଷ െ ଶݔ2 ൅ ݔ െ 1ሻሺെݔଶ െ ݔ ൅ 3ሻ ൌ 

 
 
 
 
 
 

2) ሺݔ െ ሻହݕ ൌ 
 
 
 
 
 
 
 
 

3) Factor completely: 2ܾଷ ൅ 3ܾଶ െ 8ܾ െ 12 
 
 
 
 
 
 

4) Solve for the variable in: ܽଶ െ 11ܽ ൅ 24 ൌ 0 
 
 
 
 
 
 
 

5) Factor: 2ݔଷ ൅ ଶݔ2 െ  ݔ60
 
 
 
 
 
 



Part(IX): Solve the following problems 
 

1) From a point on level ground 25 feet from the base of a tower, the angle of elevation to the 
top of the tower is 78°, as shown in the accompanying diagram. First find hypotenuse as you 
see in the picture. Then use the Pythagorean Theorem to find the height of the tower, to the 
nearest tenth of a foot. 
 

 
2) Suppose the price of an item has been reduced by 20% and then by 10%. By what percent 

must we increase the price in order for the price to be 5% less than the original price? 
 
 
 
 
 
 
 
 
 
 

3) Suppose the price of an item has been increased by 60%. By what percent must we 
reduce it to get back to the original price? 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 



Extra Credit: 

           1)   Suppose there is a bicycle with wheels of different sizes such that one wheel has a 
                 radius of 4 meters and the other has a diameter of 4 meters; if someone rides this          

bicycle around a circular land and the smaller wheel turns 400t times, then find 
the area of the circular land (hint: you first have to find the circumference, then 
the radius, then the area) 
 

            2)   A man can pour a cement slab in 2 hours less than his friend. If they work together,  
they could do it in 2 ଶ

ହ
   hour. How long does it take each to pour the slab alone? 

            3)  Two consecutive even integers have a product of 634. What are the numbers? 


