
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 



 

 

 

 

 

 
 
 
 
 
 
 

2023 SUMMER MATHEMATIC 

SKILLS SHARPENER 

Going to Ninth Grade 

 

 

 
 
 

 
 

 



SKILLS SHARPENER FOR STUDENTS GOING TO NINTH GRADE MATH 
 
WEEK 1. 
 
Day 1.1 - Write the fraction as a decimal. 
 
1) 

𝟖

𝟐𝟓
 

 
 
 

 

2) 
−𝟓

𝟏𝟖
 

 

3) 1
9

20
 4) 1

6

11
 

 
 
 
 
 

 
Day 1.2 - Write the decimal as a fraction. 
 
1) 0.25 

 
 
 

2) 0. 5̅ 
 

3) -0.3 
 

4) 0.4 
 

 
 
Day 1.3 - Find the sum or difference and simplify. 
 
1) 

3

8
+  

2

8
 

 
 
 

 

2) 
−1

6
+  

5

6
 

 

3) 
2

15
−  

7

15
 

 
 

 

4) 
1

12
−  (

−7

12
) 

 

5) 1
1

2
+ 1

1

2
 

 
 
 

6)  6
2

3
+  3

1

3
 

 

7) 4
1

5
− 2

3

5
 8) −3

2

7
− 6

3

7
 



  

Day 1.4 - Simplify the expression. 
 
1) 

5𝑥

8
+  

𝑥

8
 

 
 
 

2) 
2𝑛

15
+  

7𝑛

15
 

a)  

3) 
𝑚

21
−  

5𝑚

21
 

 

4) 
𝑑

6
+  

2𝑑

9
 

 
 

5) 
3𝑎

2
−  

𝑎

6
 

 
 

6) 
−𝑥

8
+ 

𝑥

4
 

 
 
 

7) 
5𝑐

3
−  

10𝑐

15
 

 

8) 
7

3𝑎
+  

5

3𝑎
 

 

 
WEEK 2. 
 
Day 2.1 - Find the product. 
 
 
1) 

2

3
 ∙  

7

8
 

 
 

2) 
−5

12
 ∙  

3

10
 

 
 

3) 
3

4
 ∙ (−12) 

 
 

4) 
−4

15
 ∙  

5

8
 

 
 

5) 4 
1

8
 ∙ 1

2

3
 

 
 

 

 
Day 2.2 - Find the quotient. 
 
1) 

7

12
÷  

2

3
 

 
 

2) 
−4

9
÷  

−8

11
 

 
 

3) 
15

16
÷  

5

24
 

 
 

4) 
7

8
÷  

3

10
 

 
 
 

5) 
−4

21
÷  

−12

28
  

 



 
 
Day 2.3 - Evaluate the expression when m = 7, n = 9, and q = 10. 
 

1)  𝑛 ∙  𝑞 
 
 
 

2)  
18

𝑛
 

 
 
 
3)  𝑚 + 𝑞 
 
 
 

4)  29 − 𝑚 
 
 
 
5)  16 ∙ 𝑞 
 
 
 
6)  𝑚 + 𝑛 + 𝑞 

Day 2.4 - Evaluate the expression using the order of operations. 
 
 

1)  8 ÷ 2 (2 + 2) 
 
 
 
 
 
 
3)  100 ∙  2 ÷ 40 − 16 ÷ 4 
 
 
 

2)  9 (5 − 3)3 
 
 
 
 
 
 
4)  550 −  (112 − 72  ∙ 2)2 

 
 
 
 
WEEK 3. 
 
Day 3.1 - Find the sum. 
 

1)  -14 + 30 
 
 
 
 
 
3)  -21 + (-34) 
 
 
 

2)  -9 + 12 + (-4) 
 
 
 
 
 
4)  -22 + (-13) + 6 

 
 



Day 3.2 - Find the difference. 
          
1)  13 – (-8) 
 
 
 
 
 
3)  -2 – (-24) 
 
 
 

2)  4 – (-20) 
 
 
 
 
 
4)  -21 – (-6) 

 
 
 
Day 3.3 - Solve inequalities by adding or subtracting and graph them. 
 
 
1)     𝑝 + 6 < 12 
 
 
 
3)     𝑤 + 3 ≥ 4 
 
 
 
5)     −5 + 𝑥 ≤  −20 
 
 
 
 

2)     𝑧 − 2 ≥  −11 
 
 
 
4)     𝑎 − 3 > 2 
 
 
 
6)     −12 + 𝑞 > 39 
 
 
 

Day 3.4 - Solve inequalities by multiplying or dividing and graph them. 
 
1)     3𝑏 > 27 
 
 
 
3)     5𝑓 > −40 
 
 
 
5)     9𝑠 >  −18 
 
 
 
 

2)     𝑘

3
 > 6 

 
 
 
4)     𝑏

−2
≥ 8 

 
 
 
6)     𝑤

4
 > 2 

 
 
 
 

 



WEEK 4. 
Day 4.1 - Solve each multi-step inequalities and graph them. 
 
1)     160 + 4𝑓 < 500 
 
 
 
 
3)     7 + 2𝑡 < 21 
 
 
 
 
5)     12 > 3𝑥 − 6 
 
 
 
 

2)     𝑚 < 3𝑚 + 8 
 
 
 
 
4)     8𝑥 > 7𝑥 + 6 
 
 
 
 
6)     5𝑡 + 1 <  −2𝑡 + 15 
 
 
 
 
 

Day 4.2 - Solve each compound inequalities and graph. 
          
 
1)     4 ≤  𝑥 +  2 ≤  8 
 
 
 
 
3)     −3 <  x +  2 <  7 
 
 
 
 
 5)     2 <  𝑥 +  2 <  5 
 
 
 

2)     𝑛 +  2 <  3 𝑂𝑅 𝑛 +  3 >  7 
 
 
 
 
4)     𝑥 −  1 <  −1 𝑂𝑅 𝑥 −  5 >  −1 

 
 
Day 4.3 - Give the domain and range of each relation. 
 

1) {(2, 3), (-1, 5), (0, -1), (3, 5), (5, 0)} 
 
Domain:  
 
Range: 

 

2) {(5, 1), (4, 2), (3, 3), (2, 4), (1, 5)} 
 
Domain:  
 
Range:  

3) Use the graph to determine the domain 
and range: 

 
Domain:  
 
Range:  

4) Use the graph to determine the domain 
and range: 

 
Domain:  
 
Range:  



  
 

Day 4.4 - Evaluate each function for the given input values. 
 

1) For f(x) =  𝑥 − 5, find f (x) when x = 0 and when x = 3. 
 
 
 
 

2) For f(x) =  𝑥2 + 6, find f (x) when x = 1 and when x = 2. 
 
 
 
 

3) For f(x) =  
2

3
𝑥 + 3, find f (x) when x = 9 and when x = -3. 

 
 
 
 

4) For f(x) =  3𝑥 + 1, find f (x) when x = -2 and when x = 7. 
 
 

 
 
WEEK 5. 
 
Day 5.1 - Find the x- and y-intercepts 
 

1) -3x + 5y = 30 
 
 
 

2) 4x + 2y = 16 
 

3) y – x = -1 
 
 
 

4) 5x + 3y = 15 
 

5) -2x = 9y - 18 
 

6) x – 3y = -1 
 

 
 
 
Day 5.2 - Find the slope of each line. 
          
The Slope Formula is:   𝑚 =  

𝑦2− 𝑦1

𝑥2− 𝑥1
 

 
1) (1, 2) and (7, 7) 

 
 

2) (3, 4) and (-5, 0) 
 



 
 
 

3) (5, -2) and (5, 8) 
 
 
 
 
 

4) (2, -5) and (5, -2) 
 

5) x – y = 5 
 
 
 
 
 

6) 3x + y = 9 
 

7) y = 5x + 10 
 
 
 

8) 2x + 5y = 10 
 

 
 
Day 5.3- Tell whether the slope of each line is positive, negative, zero, or undefined. 

1)  

 
a. positive 
b. negative 
c. zero 
d. undefined 

2)  

 
a. positive 
b. negative 
c. zero 
d. undefined 

3)  

 
a. positive 
b. negative 
c. zero 
d. undefined 

4)  

 
a. positive 
b. negative 
c. zero 
d. undefined 

 
 
 



Day 5.4- Write the equation that describes each line in slope-intercept form. 
 

1) Slope: -7, 
Y-intercept = 6 
 
 
 
 

2) Slope: 4 
Y-intercept = -3 

 

3) Slope: 8 
Y-intercept = 2 

 
 
 
 

4) Slope: 0 
Y-intercept = -3 
 

 

5) Slope: 2 
Point (3, 4) is on the line. 

 
 

6) Slope: 8 
Point (-3, 1) is on the line. 

 
 

 
 
 
 
WEEK 6. 
 
Day 6.1 - Each pair of points is on a line. Find the intercepts. 
 

1) (5, 2) and (7, 4) 
 

x-intercept =  
y-intercept =  
 

 

2) (2, 9) and (-4, -9) 
 

x-intercept =  
y-intercept =  
 

 
 
 
 
 
          
 
Day 6.2 - Solve each system by Substitution. 

 

1. {
𝑦 = 𝑥 + 3

𝑦 = 2𝑥 + 12
 

 

 

 

 

 

 
 

2. {
𝑥 − 3𝑦 = 3

2𝑥 = 3𝑦
 

 

 

 

 

 



 

3. {
𝑥 + 𝑦 =  −1

𝑦 =  −2𝑥 + 3
 

 

 

 

 

 

 

 

4. {
𝑦 =  −𝑥

𝑦 =  −2𝑥 − 5 

 

 

 

 

 

 

 

 

Day 6.3 - Solve each system by Elimination. 
 

1. {
𝑥 + 3𝑦 = 15

2𝑥 − 3𝑦 =  −6
 

 
 
 
 
 

 

2. {
𝑥 + 𝑦 = 12
𝑥 − 𝑦 = 2

 

 
 
 
 
 

 
 

3. {
3𝑥 − 𝑦 = 7
2𝑥 + 𝑦 = 3

 

 
 
 
 
 
 

 

4. {
−𝑥 + 𝑦 = 5

𝑥 − 5𝑦 =  −9
 

 
 
 
 
 

 

5. {
4𝑥 + 𝑦 = 0
𝑥 + 𝑦 =  −3

 

 

 



 
 
 

6. {
−2𝑥 + 5𝑦 =  −1

3𝑥 + 2𝑦 = 11
 

 
 
 
 
 
 

 

 
Day 6.4 - Solve each system by Graphing. 
 

1. {
𝑦 =  −2𝑥 + 5

𝑦 = 4𝑥 − 1
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WEEK 7. 
 
Day 7.1 - Evaluate each expression and simplify. 
 
1)       4𝑚0 
 
 
 
 
 
3)       2𝑥0𝑦−4 
 
 

2)      𝑎3 ∙ 𝑎−6 ∙ 𝑎−2 

 
 
 
4)       (3𝑥4)3 



 
5)       (𝑚3𝑛2)5 

 

 
6)       (𝑐𝑑6)0 ∙ (𝑐5𝑑2)2 
 

 
 
Day 7.2 - Evaluate each expression and simplify. 
 

1)         𝑐4

𝑐−2
 

 
 
 

3)         𝑠−3

𝑡−5 

 
 
 

5)       2𝑥−3𝑦−2

𝑧4  

 
 

2)         2𝑠5

𝑠2  

 
 
 

4)        4𝑓𝑔−5

12ℎ−3 

 
 
 

6)          ( 4𝑝3

2𝑝𝑞4)
2

 

 
 

 
 
Day 7.3 - Find the product of the following polynomials and simplify. 
 
1) (2𝑟) (4𝑟) 
 
 
 
 

2) (3𝑎³𝑏) (2𝑎𝑏) 

3) 2𝑥 (𝑥² −  4𝑥 +  6) 
 
 
 
 

4) −3𝑎𝑏 (𝑎𝑏 –  2𝑎²𝑏 +  5𝑎) 

 
 
Day 7.4 - Find the product of the following polynomials and simplify. 
 
1) (2𝑞 +  6) (4𝑞 +  5) 
 
 
 

2) (5𝑔 −  8) (4𝑔 − 1) 



 
3) (−3𝑦 + 1)(4𝑦2 − 𝑦 − 7) 
 
 
 
 

4) (𝑝² +  3𝑝) (9𝑝² −  6𝑝 −  5) 

 
WEEK 8. 
 
Day 8.1 - Find the product of the following polynomials and simplify. 
     
1) (2𝑥 +  4)² 
 
 
 
 

2) (3𝑎² −  𝑏)² 

3) (5𝑥 + 8𝑦)2 
 
 
 
 

4) (𝑥 + 9)(𝑥 − 9) 

 
Day 8.2 - Factor each polynomial completely.  
1) 8𝑐² +  7𝑐 
 

 
 
 

2) 15𝑥⁵ −  18 𝑥 
 

3) −8𝑛⁴ −  20𝑛² −  28𝑛 
 
 
 
 

4) 6𝑚⁶ +  18𝑚⁴ −  24𝑚 

5) −5𝑘2 − 15𝑘 − 25 
 
 
 
 

6) 2𝑥4 + 2𝑥3 − 20𝑥2 − 46𝑥 

 
Day 8.3 - Factor out a common binomial factor. 
1) 3𝑚 (𝑚 +  5)  +  4 (𝑚 +  5) 
 
 
 
 

2) 16𝑏 (𝑏 −  3)  +  (𝑏 −  3) 
 

3) −9𝑎(5𝑎 − 𝑏) − 5(5𝑎 − 𝑏) 
 
 

4) 2𝑥(𝑥2 + 1) − (𝑥2 + 1) 
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