
MPM1DI- Unit 5: Equations-Lesson 1      Date:____________________ 
 

5.1 Solving Simple Equations 
Warm-up: 
 

Solve the following by inspection.  
1.  x+5=13                 2.  543  xx           3.  0.8n+18.3= 3.9                   
 
 
 
 
 
Solving Equations by:   “Isolating the Variable through Inverse Operations” 
 

Ex. 1.  Solve each equation using inverse operations.  
  

            a) 135 x                b)  543  xx       

                 ___13___5 x            ____54____3  xx  

 
    
 
    
 Shortcut:  “Transposing terms using inverse operations”  
                      Variable terms go on the left side of the equation and constants go on the right side.  
                      If you switch sides, you switch operations. 
 

 Ex. 2.  Solve each equation by transposing terms through inverse operations first.   
 

       a) 135 x            b) 543  xx                   c) 10+2y = 30                           

 
 
 
 
 
 
        d) yy 382                            e) 1413 x      f) 665 y    

  
 
 
 
 
 
 
        g)   1555  xx                           h) yy 282       i)  9.34.03.182.1  nn  

 
 
 
 
 
 
 
 



Ex. 3.  Solve and do a formal check using a “L.S. =   R.S.=  format” for the following equation: 
 
            xx 41576        Check 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ex. 4.  For the following word problems write an equation that models the situation, and then solve.   
            Remember to define the variable with a “Let” statement first.   

 

            a) Colin ordered 3 pizzas.  If he paid $27.00 for the order including a delivery cost $1.50,  
  how much was each pizza?          
 
 
 
 
 
 
 
 
 
 
 
       

            b) A number decreased by one is equal to three more than seven times the number. 
                 Determine the number. 
 
 
 
 
 
          
 
 
 
 
 
 
 
 
HW:  Worksheet 5.1 
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5.1 Solving Simple Equations Worksheet 
 

1.  Solve each equation by transposing terms through inverse operations first.   
 

      a) 1113 n             b)  2152 x       c)  23  h                           
 
 
 
 
 
 
      d)   18126 a                           e) 2410  m      f)  1053 x  
 
 
 
 
 
 
 
 

      g) 982 x             h)  x3167        i)  8.38.375.2 x                           
 
 
 
 
 
 
 
 
 

      j) 5.10.15.2 c             k)  1044 f       l)  ee 226                            

 
 
 
 
 
 
 
2.  Solve and do a formal check using a “L.S. =   R.S.=  format” for the following equation: 
 

            2106 b       Check 
 
 
 
 
 
 
 
 
             
 
 



3.  Solve each equation by transposing terms through inverse operations first.   
 

 a) cc 3172                    b)  634  zz            c)  92623  aa                           
 
 
 
 
 
 
 d)   3315  bb                            e)  xx 317122             f)  9427  zz  
 
 
 
 
 
 
 

 g)  ww 22105                         h)  7.46.01.27.0  yy                 i)  89.09.11.321.2  xx         

 

 
 
 
 
 
 
 

4.  Solve and do a formal check using a “L.S. =   R.S.=  format” for the following equation: 
 

            27249  kk       Check 
 
 
 
 
 
 
 
        

5.  For the following word problems write an equation that models the situation, and then solve.   
      Remember to define the variable with a “Let” statement first.   
       a) Twenty-four more than a number is equal to eight less than five times the number.   
           Find the number. 
      b) Bill’s age 3 years ago was 18.  How old is he now? 
      c) Nazir has $14.50 in her pocket.  Of this amount, $10 is in bills and the rest is quarters. 
          How many quarters are in her pocket? 
       d) Bart rented a truck for the day.  His bill was $177.  The rental company charged him a  
           flat fee of $45 and a fee of $0.55/km for the distance he drove.   
           How many kilometres did he drive? 
_________________________________Answers___________________________________________ 
 

1.  a) 4n   b) 8x  c) 1h   d) 5a  e) 2m  f) 5x  g) 
2

1
x   h) 3x    i)  0x   j) 

5

1
c   k) 

2

1
1

2

3
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3

1
1

3

4
orb    3.  a) 8c   b) 

2

1
z  c) 4a   d) 3b  e) 1x  f) 8z  g) 

4

1
w   h) 2y    i)  1.1x      4.  3k    

5.  a) 8   b) 21  c) quarters18  d) km240     
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5.2 Solving Multi-Step Equations 
 

Ex. 1.  Solve and formally check the following equation. 
            Remember to transpose terms so that variable terms are on one side of the equation and constants are on the other. 

             8265  xx                                                                  Check         
 
 
 
 
 
 
 
 
 
Ex. 2.  Solve each equation.   
              Make sure each side is simplified before transposing terms. 

 a)  173
3

624





x

x
             b)  xxxx 2871352             c)  )120(1)125(314  tt                         

      
 
 
 
 
 
   

d)  )3(248)146(
2

1
 xxx                                  e)  )12(3)13)(52(  kkkk             

 
 
 
 
 
 
 
 
 
 
Ex. 3.  Use an equation to determine the value of x and state any angle properties used in your solution. 
 

                

                                                                                                                                

                                                                                                                                              )103( x                                              

                                                                                                                                                

 

                                                                                                                   )5( x                                     

 

 

 

 
 

 

 
 

HW:  5.2 Worksheets A and B 
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     5.2 Worksheet B 
 

1.  Solve each equation.   
      Make sure each side is simplified before transposing terms. 

 a)  6)54(2)43(6  pp                        b)  20)16(4)64(32  yy             

   
 
 
 
 
 
 
 
 

c)  )2(34)3()65(2  xxx                         d)  17)94(8)26()54(3)43(7  aaaaa             

 
 
 
 
 
 
 
 
 
 
 

e)  0)213(
3

1

2

46



x

x
                          f)  )4(22)153(

3

2
 xxx             

 
 
 
 
 
 
 
 
 
 
 

g)  22 4)6)(2(  xxx                                   h)  2)12()14(3)32(2  xxxx             

 
 

 
 
 
 
 
 
 
 
 



2.  Solve and formally check the following equation. 
             

             4)5.13.0(21  mm                                                                  Check         

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  If the three interior angles of a triangle measure )203( x , )32( x and )5( x ,  

     find x and the exact measure of the largest angle. 
 
 
 
 
 
 
 
 
 
 
 
 

4.  A rectangle has a length of  cmx )53(   and a width of cmx )12(  .  If the perimeter is 

      cmx )177(  , find x and the exact area.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  _________________________________Answers___________________________________________ 
 

1.  a) 4p   b) 1y  c) 
8

3
1

8

11
orx    d) 

3

1
a  e) 4x  f) 3x  g) 1x   h) 

5

1
x     

2.  15m    

3.  28x ; 104    

4.  3x ; 270 cmA    
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5.3 Solving Multi-Step Equations Continued 
 

Ex. 1.  Solve and formally check the following equation. 

                27712  xx                                                                  Check         

 
 
 
 
 
 
 
 
 
 
 
 
 
Ex. 2.  Write an equation in terms of one variable to model each situation below and solve.  
      a)  Liam sells sandwiches at an arena.  He earns $10.50 per hour plus $0.40 for each sandwich he sells   
            How many sandwiches does he need to sell during a 6-hour shift to earn $125? 
 

            Let ____ represent how many sandwiches Liam needs to sell during a 6-hour shift to earn $125. 
 

 

 

 

 

 

 

 

 

 

 

 

     b)  A submarine is currently submerged at a depth of 600 m below sea level.  If it rises at a rate of  
           4 m/s, how long will it take for the submarine to reach a depth of 486 m below sea level? 
 

          Let ____ represent how long it will take to reach a depth of 486 m below sea level, in seconds. 
 

       

 

       
 
 
 
 
 
 
 
 
 



c)  The perimeter of a rectangle is 58 cm.  If the length is 5 cm longer than the width, find the  
       rectangle’s dimensions.   
     Let _______ represent the width of the rectangle in ______ . 
 

     Let __________ represent the length of the rectangle in ______ . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

d)  The Sun Spa charges annual dues of $125 plus $10 per hour to use the facilities.  The Moon Spa 
     charges annual dues of $230 plus $7 per hour to use the facilities.   For what number of hours 
      would the two spas charge the same total amount? 
 

      Let _____ represent the number of hours for which the two spas charge the same total amount. 
 

 
 
 
 
 
 
 
 
 
 
 
 
e)  Simon says:  “Five times my age 4 years ago is the same as 3 times my age in 2 years.” 
      How old is Simon now?  
 

                        Let ____ represent Simon’s age now in years. 
                         

yrsinagoyrs agesSimonagesSimon 24 '3'5   

 
 
 
 
 
 
 
 
                    
                        

 

 HW:  5.3 Worksheet 
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     5.3 Worksheet  
 

1.  Solve each equation.   
      Make sure each side is simplified before transposing terms. 

 a) 203158  xx                      b) )20(3)10(7  aa                    c) dd 24 4)3(11                            

 
 
 
 
 
 
 
 d)  96521  xx                      e)  )4(15)72(3  pp             f)  wwww 43)511(3   

 
 
 
 
 
 
 
 
 
 

g)  )82(
2

1
518  yy                          h)  

5

1550

3

276 nn 





                     i)   0

3

1518

8

4032





 xx
       

 

 
 
 
 
 
 
 
 
 
 

j)  )28(8)43(516 tt                   k) )38(27163  qqq                 l) )120(2)125(314 0  tt                    

 
 
 
 
 
 
 
 
 
 
 
 



m)  65.128.0)5.02(6.4  xx                                    n)  )2114(
7

3
)1025(

5

2
6  aa     

 
 
 
 
 
 
 
 

o)  )3(3)3(4)32)(32( xxxxx                         p)    1)4(3124  xx     

         
   
 
 
 
 
 
 
 
 
 
 
 

2.  Solve and formally check the following equation. 

             8)3)(4( 2  xxx                                                                  Check         

 
 

 
 
 
 
 
 
 
3.  Write an equation in terms of one variable to model each situation below and solve.  
      a)  A basketball player scores 28 points in a game.  She scores 35% of the total team points. 
           How many points does her team score in total? 
      b)  A  hot-air balloon is at a height of 500 m.  It develops a steady leak and begins to descend 
            at a rate of 60 m/min.  How long does it take for the balloon to reach a height of 20 m? 
      c)  An author is paid $5000 plus a royalty of $1.25 for every book sold.  How many books have 
           to be sold for the author to earn $10 000?  
      d)  The perimeter of a rectangle is 41 cm.  If the width is 11 cm less than twice the length,  
            determine the exact dimensions of the rectangle. 
      e)  George is three times as old as Sam.  Five years from now, the sum of their ages will be 46. 
            How old are they now? 
  _________________________________Answers___________________________________________ 
 

1.  a) 7x   b) 
2

1
7

2
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 ora  c) 3d   d) 5x  e) 9p  f) 

9

5
w  g) 

3

1
2

3

7
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3

1
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      l) 10t   m) 3.2x   n) 
2

1
a   o) 2x   p) 5x       

2.  4x   3.  a) 80  points  b) 8 minutes   c) 4000books  d) m5.10  by m10  e) George is 27 years old; Sam is 9 years old 
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5.4 Solving Equations Involving Fractions 
Rule: 
Clear all fractions by multiplying all terms on both sides of the equation by the lowest common denominator. 
 

Ex. 1.  Solve each equation. 
 

            a)    10
4


x

                                         b)    
5

3

10


x
                                                 

 
 
 
 
 
 
 
 

            c)    41
3

2


x
                                               d)   4

2

1

3

4


y
 

 
 
 
 
 
 
 
 
 
 
 
Ex. 2.  Solve and check. 
            

           nn
n

4

3
7

2

1

3

2
                                                         Check  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HW:  Worksheet 5.4 
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5.4 Equations Involving Fractions Worksheet 
 
Clear all fractions by multiplying all terms on both sides of the equation by the lowest common denominator. 

1.  Solve each equation. 

       a)     7
5


y

                        b)    
2

3
a

                          c)     8
3

4
p                        

 
 
 
 
 
 
 

      d)     3
11

6


 k
                       e)    

7

8

21

4


x
                         f)     

2

3

5

9
x                        

 
 
 
 
 
 
 
 
2.  Solve. 

       a)     31
4


x

                       b)    15
3

1
w                          c)     1

6
3 

d
                       

 
 
 
 
 
 
 
 
 

      d)     0
2

5

2

1
x                        e)    

7

9
3

7

6 a
                         f)     

5

11

5

3
8  k                        

 
 
 
 
 
 
 
 
 
 
 



 
3.  Solve. 

       a)     
4

9

2

3
3  x                        b)    1

5

7

3

2


r
                                c)     

3

1

6

5

9

7
 y                        

 
 
 
 
 
 
 
 
 

      d)     5
32


xx
                       e)  

6

1

3

1

4

1
 cc                                   f)     3

2

1

2

5
 xx                        

 
 
 
 
 
 
 
 
 
 

      g)     
4

15
25

4

3
 x

x
                       h)  

3
2

5

3 kk
                                    i)     

9

5
2

9

7

12

5
 kk  

 
 
 
 
 
 
 
 
 
 
 
4.  Solve and check. 

        
6

1

33

1

2

1


x
x                                                                    Check  

 
 
 
 
 
 
 
 
 



5.  For the following word problems write an equation that models the situation, and then solve.   
      Remember to define the variable with a “Let” statement first.   
      a)  Thirty-one decreased by four times a number is the same as five more than the number  
            divided by three.  Find the number. 
 

              
 
 
 
 
 
 
 
 
 
 
 
     b)  One third of a number is 15 less than five sixths of the number.  Find the number. 
 

 
 
 
 
 
 
 
 
 
 
 
      c)  Lauren spends one fourth of her money on food, three tenths of her money on make-up 
           and two fifths of her money on clothes.  If she spent $95 on these three items all together, 
           how much money did she have to begin with? 
 

             
 
 
 
 
 
 
 
 
 
 
 
_________________________________Answers___________________________________________ 
 

1.  a) 35y   b) 6a  c) 6p   d) 
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6

5
x   
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5.  a) 6   b) 30   c) 100$   
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5.5 Solving Equations Involving Fractions Continued 
    

Recall: 
Clear all fractions by multiplying everything on both sides of the equation by the lowest common denominator. 
 

Ex. 1.  Solve each equation. 

            a)    x
x

2

1
27

4

3
                                              b)    

3

72

4

5 


 yy
 

 
 
 
 
 
 
 
 
 
 
 

             c)    1
7

2

3

3





 xx
      d)      32

6

5
2

3

2
 xx    

 
 
 
 
 
 
 
 
 
 
 
 
Ex. 2.  Solve and check. 
 

            7
3

4
4

2

3





 mm
     Check 

 
 
 
 
 
 
 
 
 
 
 
 
 



Ex. 3.  Given the formula to convert Fahrenheit temperatures to Celsius is   32
9

5
 FC ,  convert:   

           a)  F5  to C           b)  C20  to F  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 4.  A square has sides of length 12 k  units.  An equilateral triangle has sides of length 
2

23 k
 units. 

           The square and the triangle have the same perimeter. 
            a) Find the value of k . 
            b) Find the perimeter. 
 
 
 
 
 
 
 
 
             
 
 
 
   
 
 
 
 
 
 
 
 
    HW:  5.5 Worksheets A and B       
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                                      5.5 Worksheet A   
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5.5 Worksheet B 
1.  Solve.   

a)    5
3

23


 a
                           b)    06

5

24



y

y
                        c)    

4

53

3

32 xx 



           

 
 
 
 
 
 
 
 
 
 

d)    )2(
2

3
)13(

3

2
 nn            e)  2

15

67

5

42





 cc
   

 
 
 
 
 
 
 
 
 
 
 
 
2.  Solve and check. 
 

      )14(
7

4
)54(

3

1
7  ww      Check 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________________Answers___________________________________________ 
 

1.  a) 9a   b) 
7

1
y  c) 3x   d) 

3

2
n  e) 12c       2. 5w   
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5.6 Word Problems 
 

 

Ex. 1.  One train leaves Boston for Chicago travelling  at 80 km/h and a second train leaves Chicago  
            for Boston travelling at 60 km/h.  The distance from Boston to Chicago is 1540 km. 
             a) How many hours after they left each station will the two trains meet? 
            b) How far will the train bound for Boston have travelled? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. 2.  One half of a certain even integer plus one fifth of the next consecutive even integer  
            equals 48.  Find the two integers. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HW:  5.6 Worksheets A and B to be completed on lined paper.   
Good solutions are required with “let” statements and “concluding” statements. 
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Review for Unit 5 Test 
 

PART A – Circle the best answer for each question. 
 

1.  Without solving, identify which of the following equations does not have 2k as a solution.  
 

     a.  2)5(
3

2
 k   b.  354 k                 c.  

5

17
3




k
  d.  6483  kk  

 
 

2.  The value you should multiply both sides of the equation 2
4

3
1

3

2

5

4
 xx  by to eliminate 

      all fractions is: 
 

      a.  15    b.  12         c.  60     d.  30  
 
3.  Anthony is 4 years older than his brother Felix.  The sum of their ages is 42.  Which equation can 
     you use to find their ages? 
     

     a.  424 f    b.  424  ff    c.  42)4(  ff             d.  42)4(4  ff  
 
4.  The equation to convert between temperatures in degrees Celsius, C, and degrees Fahrenheit, F,  

      is 
9

32

5




FC
.  If the temperature in degrees Celsius is 15, the temperature in degrees Fahrenheit is:  

  

     a.  between 40 and 60 b.  less than 0               c.  between 20 and 40            d. greater than  60 
 
 
 
 
 
 

5.  If  4x  and 3y  satisfy the equation 243 22  kyx , then which is the value of k ? 

     a.  8k    b.  
3

2
2k           c.  

3

2
2k                          d.  4k  

 
 
 
 
 
 
6.  Alex’s distance from home is represented by the equation 3005.0  tD , where D represents his 

     distance from home, in kilometres, and t represents time, in minutes.  How long will it take Alex to 
     reach a distance of 182 kilometres from home?  
      

     a.   236 minutes  b.  209 minutes      c.  64 minutes   d.  59 minutes 
 
 
 
 
 
 



PART B – Do all questions in the space provided.  
 

1.  Solve and formally check the following equation.      Check 
         )73(8)52(3  kkk                                                                           

 
 
 
 
 
 
 
 
 
 
 
2.  Solve each equation.   

a) 2325  xx               b) 12.036.24.216.0  xx                           c)  
4

85
7




q
                        

 
 
 
 
 
 
 
 
 

d)   
3

5
45

3

2
 x

x
                              e)   xx

4

1

2

1

2

1

3

2
                     f)  0

9

5

3

2
1  g   

 
 
 
 
 
 
 
 
 

g)   )5(2)8(4  xx                       h)   
3

96
)210(

2

1 


x
x                i)   

3

54
)51(

2

1 u
u


   

 
 
 
 
 
 
 
 
 
 
 



3.  Solve each equation.   Make sure each side is simplified before transposing terms. 
  

      a) )1(23)14(26  xxx                              b) )13(4)32)(16(  zzzz                     

 
 
 
 
 
 
 
 
 
 

      c)     )3(2)3(2311  xx                                       d)    1
4

3

6

5





 cc
                      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      e)  
9

1
)2(

6

5
)3(

3

2
 xx                                               f)   )2412(

3

2
7)1510(

5

3
yy                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4.  The sponsors of a new MTV reality show use a weighted rating system that factors in the audience 
      demographic (who watches the show).  Their research suggest that the viewing audience is made up 
      of 50% girls, 30% boys, and 20% adult viewers.  The formula for the show’s weighted rating score, R,  

      is 
10

235 abg
R


  where:   

       g represents the girls’ average rating of the show, out of 10, 
      b represents the boys’ average rating of the show, out of 10,  
       a represents the adults’ average rating of the show, out of 10, 
       The sponsors agree to pick up the show for a second season if the first season earns a weighted  
       rating of 8 or better.  If the average ratings for the boys and adults are 7.4 and 8.1 respectively, what  
       exact minimum girls’ rating is necessary to ensure a second season? 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.  For the following word problems write an equation that models the situation, and then solve.   
      Remember to define the variable with a “Let” statement first.   
 

a)  Murray works at a cell phone service kiosk in a shopping mall.  He earns $8.50/h, plus a $15  
      commission for each 1-year service contract he sells.  How many service contracts does Murray  
      need to sell to earn $790 in a 40-h work week? 
b)  Becky works part-time at a clothing store.  She earns $80 per week plus 6% of the value of her weekly 
      sales.  This week she earns $119.  What is the total value of her weekly sales?  
c)  The two equal sides of an isosceles triangle are 2 cm shorter than the longest side.  If  
      the perimeter of the triangle is 83 cm,  find the three side lengths of the triangle. 
d)  Tyler is half Jessica’s age.  Five years ago their combined ages totalled 60 years.  Determine  
     how old each is currently.   
e)  Three more than two thirds of a certain even integer is the same as five less than one quarter of 
      the next consecutive even integer.  Find the two integers. 
 

__________________________________Answers___________________________________________ 
 

PART A   
1. d   2. c    3. c    4. a   5. b    6. a     
PART B 

1.  2k     2.  a) 6x   b) 7x  c) 4q   d) 1x  e) 0x  f) 
3

1
g   g) 7x   h) 2x    i)  

5

1
u       
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2
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1
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2
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8
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5.  a) 79015)40(5.8  n ; 30 contracts    b) 11906.080  s ; 650$   d) 83)2(2  ll ; cmcmcm 27,27,29     
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2
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j
j ; Jessica is 40 years old; Tyler is 20 years old    f) 5)2(
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