
Pre-Class Problems 3 for Monday, January 29 

 

These are the type of problems that you will be working on in class. 

 

You can go to the solution for each problem by clicking on the problem letter 

or problem number. 

 

Theorem  (Quadratic Formula)  If 02  cxbxa , where 0a , then 

a

cabb
x

2

42 
 . 

 

 

1. Solve the following equations using the quadratic formula. 

 

 a.   0572  xx   b.   tt 473 2   c.   5)3(4 ww  

 

 d.   
2439 yy    e.   4)2(8)4()23(  xxxx  

 

 f.   04936 2 z   g.   0
4

3

3

2

2

1 2  yy  

 

 h.   01682  tt  

 

Definition  The expression cab 42   in the Quadratic Formula is called the 

discriminant. 

 

Theorem  Given the quadratic equation 02  cxbxa , where 0a .  Then 

 

1. If 042  cab , the quadratic equation has two complex solutions.  These 

two solutions are conjugates on one another. 

 

2. If 042  cab , the quadratic equation has one real solution. 

 

3. If 042  cab , the quadratic equation has two real solutions. 



 

2. Determine the type of solutions for the following quadratic equations by 

calculating the discriminant. 

 

 a.   0823 2  xx    b.   02715 2  tt  

 

 c.   09124 2  yy  

 

 

3. Solve 00

2

2

1
stvtgs   for t. 

 

 

4. Solve the following problems. 

 

a. The product of two numbers is 20.  If one of the numbers is three less 

than twice the other number, then find the numbers. 

 

b. The product of two numbers is p.  If one of the numbers is three less 

than twice the other number, then find the numbers. 

 

c. The length of a rectangular garden is three times the width.  If the area 

of the garden is 450 square feet, then find the dimensions of the garden. 

 

d. Find two consecutive integers whose sum of their squares is 85. 

 

e. The sum of the first n positive integers is given by 
2

)1( nn
.  That is, 

2

)1(
321




nn
n .  If the sum of the first n positive 

integers is 78, then find n. 

 

f. The base of a triangle is four meters more than three times the height of 

the triangle.  If the area of the triangle is 80 square meters, then find the 

base and height of the triangle. 

 

 



Theorem  If 0ra  and r is a positive rational number, then 0a . 

 

 

5. Solve the following equations. 

 

 a.   0)5()47(3 2  xxx    b.   0)16()6(8 22  tt  

 

 c.   012202745 23  www   d.   )36(236 23  xxx  

 

 e.   1282 4 y   f.   yy 644    g.   
36 1355 tt   

 

 

6. Solve the following equations. 

 

 a.   
183

395

6

4

3

6
2

2









 xx

xx

xx

x
 

 

 b.   
4

2
7

4

32
2 


 y

y

yy
   c.   2

75
8

ww
  

 

 

Additional problems available in the textbook:  Page 123 … 55 – 70, 79 – 118 and 

Examples 6 – 10 starting on page 119.  Page 130 … 5 – 12, 17 – 31 and Examples 

1 and 2 starting on page 126.  Page 141 … 5 – 28 and Examples 1 – 3  starting on 

page 133. 

 

 

SOLUTIONS: 

 

 

1a. 0572  xx  

 

 5,7,1  cba  

 



 









2

20497

2

)5()1(4497

2

42

a

cabb
x  

 

 
2

697 
 

 

 

Answer:  
2

697 
x   or   











 

2

697
  Back to Problem 1. 

 

 

1b. 0743473 22  tttt  

 

 7,4,3  cba  

 

 









6

84164

6

)7()3(4164

2

42

a

cabb
t  

 

 
6

104

6

1004 



 

 

 
3

7

6

14

6

104






t    1

6

6

6

104



t  

 

 

Answer:  1,
3

7
 tt   or   








 1,

3

7
   Back to Problem 1. 

 

 

1c. 051245)3(4 2  wwww  

 

 5,12,4  cba  

 



 






8

)5()4(414412

2

42

a

cabb
w  

 

 
8

14412

8

141612

8

22412

8

8014412 









 

 

 
2

143

8

)143(4 



  

 

NOTE:  Since 916)34()34(1212144  , then we could have 

simplified our answer in the following manner: 

 








8

)5()4(414412

2

42

a

cabb
w  

 










8

14412

8

)14(1612

8

)59(1612
 

 

2

143

8

)143(4 



  

 

 

Answer:  
2

143 
w   or   











 

2

143
 Back to Problem 1. 

 

 

1d. 0934439 22  yyyy  

 

 9,3,4  cba  

 

 









8

])4(41[93

8

)9()4(493

2

42

a

cabb
y  

 



 
8

1533

8

1533

8

)15(93

8

)161(93 i









 

 

NOTE:  We could have combined some steps together to save some writing: 

 











8

)161(93

8

)9()4(493

2

42

a

cabb
y  

 

8

1533

8

1533 i



 

 

 

Answer:  
8

1533 i
y


   or   











 

8

1533 i
 Back to Problem 1. 

 

 

1e. 4)2(8)4()23(  xxxx  

 

416882123 22  xxxxx  

 

41688103 22  xxxx  

 

12650 2  xx  

 

12,6,5  cba  

 











10

])12()5(9[46

10

)12()5(4366

2

42

a

cabb
x

 













10

5126

10

5126

10

)51(46

10

)609(46 i
 

 



5

513

10

)513(2 ii 



 

 

NOTE:  We could have combined some steps together to save some writing: 

 











10

)609(46

10

)12()5(4366

2

42

a

cabb
x  

 

5

513

10

5126

10

5126 ii 






 

 

 

Answer:  
5

513 i
x


   or   











 

5

513 i
  Back to Problem 1. 

 

 

1f. 04936 2 z  

 

49,0,36  cba  

 











72

)49()36(4

72

)49()36(400

2

42

a

cabb
z  

 


36

)7()6()1(

72

)7()6()2(

72

49364

72

)49()36(4 iiii
 

 

6

7

6

)7()1()1( ii
  

 

 

Answer:  
6

7 i
z    or   










6

7 i
    Back to Problem 1. 

 

 



1g. 0
4

3

3

2

2

1 2  yy  

 

 LCD(2, 3, 4)  =  12 

 

 







 )12(0

4

3

3

2

2

1
120

4

3

3

2

2

1 22 yyyy  

 

 0986 2  yy  

 

 9,8,6  cba  

 

 









12

)5416(48

12

)9()6(4648

2

42

a

cabb
y  

 

 
6

384

12

)384(2

12

3828

12

)38(48 iii 









 

 

 

Answer:  
6

384 i
y


   or   











 

6

384 i
 Back to Problem 1. 

 

 

1h. 01682  tt  

 

16,8,1  cba  

 











2

64648

2

)16()1(4648

2

42

a

cabb
t  

 

4
2

8

2

08

2

08






 

 

 



Answer:  4t   or   {4}     Back to Problem 1. 

 

 

2a. 0823 2  xx       Back to Problem 2. 

 

 8,2,3  cba  

 

0964)8()3(4442  cab  

 

 

Answer:  Two complex solutions 

 

 

2b. 02715 2  tt       Back to Problem 2. 

 

15,7,2  cba  

 

012049)15()2(44942  cab  

 

 

Answer:  Two real solutions 

 

 

2c. 09124 2  yy       Back to Problem 2. 

 

9,12,4  cba  

 

0144144)9()4(414442  cab  

 

 

Answer:  One real solution 

 

 

3.  00

2

00

2 222
2

1
stvtgsstvtgs  

 



 )(2202220 00

2

00

2 sstvtgsstvtg   

 

 )(2,2, 00 sscvbga   

 

 






g

ssgvv

a

cabb
t

2

)](2[442

2

4 0

2

00
2

 

 

 

 

 






g

ssgvv

g

ssgvv
t

2

])(2[42

2

)(842 0

2

000

2

00

 

 







g

ssgvv

g

ssgvv

2

])(2[2

2

)(222 0

2

000

2

00

 

 







g

sgsgvv

g

ssgvv 22)(2 0

2

000

2

00

 

 

g

sgsgvv 0

2

00 22 
 

 

 

Answer:  
g

sgsgvv
t

0

2

00 22 
   Back to Problem 3. 

 

 

4a. Find two numbers whose product is 20 and where one number is three less 

than twice the other number. 

 

 Let x = one of the numbers 

 Then 32 x  = the other number 

 



The product of these two numbers is )32( xx .  Since the product is to be 

20, then 20)32( xx . 

 

 0)52()4(0203220)32( 2  xxxxxx  

 

 404  xx  

 

 
2

5
52052  xxx  

 

 When 4x , then 53832 x . 

 

 When 
2

5
x , then 83532 x . 

 

 There are two answers to this problem. 

 

 

 Answer 1:  4, 5  

   

Answer 2:  
2

5
 , 8       Back to Problem 4. 

 

 

4b. Find two numbers whose product is p and where one number is three less 

than twice the other number. 

 

 Let x = one of the numbers 

 Then 32 x  = the other number 

 

The product of these two numbers is )32( xx .  Since the product is to be 

p, then pxx  )32( . 

 

032)32( 2  pxxpxx  

 



We will solve this quadratic equation using the Quadratic Formula with 

pcba  ,3,2  

 

4

893

4

)()2(493

2

42 pp

a

cabb
x








  

 

When 
4

893 p
x


 , then 




2

6

2

893
32

p
x  

2

893

2

893

2

6893 ppp 






. 

 

Let’s see if the product is p: 

 




















 




8

899

8

)89(9

2

893

4

893 pppp
 

pp
p




 )(
8

8
 

 

NOTE:  You use the special product formula 
22)()( bababa   to 

multiply )893()893( pp  . 

 

)89(9)89(3)893()893( 22 pppp   

 

 

 

When 
4

893 p
x


 , then 




2

6

2

893
32

p
x  

2

893

2

893

2

6893 ppp 






. 

 

Let’s see if the product is p: 

 















2

389

4

389

2

893

4

893 pppp
 

 

p
pp




8

8

8

989
 

 

NOTE:  You use the special product formula 
22)()( bababa   to 

multiply )389()389(  pp . 

 

9893)89()389()389( 22  pppp  

 

There are two answers to this problem. 

 

 

Answer 1:  
4

893 p
, 

2

893 p
   

    

Answer 2:  
4

893 p
, 

2

893 p
  Back to Problem 4. 

 

 

4c. The length of a rectangular garden is three times the width.  If the area of the 

garden is 450 square feet, then find the dimensions of the garden. 

 

 Let w = the width of the garden 

 Then w3  = the length of the garden 

 

The area of the rectangle is length times width = 
233 www  .  Since the 

area of the rectangular garden is given as 450 square feet, then 4503 2 w . 

 

65651501504503 222  wwwww  

 

NOTE:  65625150   

 



Since the width is a positive number, then 65w . 

 

Length = 6153 w  

 

Answer: Length = 615  feet 

  Width = 65 feet    Back to Problem 4. 

 

 

4d. Find two consecutive integers whose sum of their squares is 85. 

 

 Let n = the first integer 

 Then 1n  = the second integer 

 

The square of the first integer is 
2n .  The square of the second integer is 

2)1( n .  The sum of these squares is 
22 )1(  nn .  This sum is to be 85.  

Thus, 85)1( 22  nn . 

 

 08422851285)1( 22222 nnnnnnn

 

0)6()7(20)42(2 2  nnnn  

 

 707  nn  

 606  nn  

 

 There are two answers to this problem. 

 

 

Answer 1:  7 , 6   

    

Answer 2:  6, 7       Back to Problem 4. 

 

 

4e. The sum of the first n positive integers is given by 
2

)1( nn
.  That is, 



 
2

)1(
321




nn
n .  If the sum of the first n positive 

integers is 78, then find n. 

 

 We want to solve the equation 78
2

)1(


nn
. 

 

 


0156156)1(78
2

)1( 2 nnnn
nn

 

 

 0)12()13(  nn  

 

 NOTE:  Use the prime factorization of 156 to help you find the factors of 

156.  133223922782156  .  Thus, prime factorization of 

156 is 13322  .  Thus, the factors of 156 are 1, 156;  2, 78;  3, 52;  4, 39;  

6, 26;  and 12, 13. 

 

 13013  nn  

 

 12012  nn  

 

 Since n is to be a positive integer, then 12n . 

 

 

 Answer:  12       Back to Problem 4. 

 

 

4f. The base of a triangle is four meters more than three times the height of the 

triangle.  If the area of the triangle is 80 square meters, then find the base and 

height of the triangle. 

 

 Let h = the height of the triangle 

 Then 43 h  = the base of the triangle 

 

 The area of a triangle is given by the formula hbA
2

1
 , where b is the base 

of the triangle and h is the height. 



 

 Thus, the area of our triangle is hhA )43(
2

1
 .  Since the area of the 

triangle is to be 80 square meters, then we have that 80)43(
2

1
 hh . 

 

  016043160)43(80)43(
2

1 2 hhhhhh  

 

 0)203()8(  hh  

 

 808  hh  

 

 
3

20
2030203  hhh  

 

 Since h is a dimension, it is a positive number.  Thus, h is 
3

20
 meters. 

 

The base is equal to 43 h .  Thus, when 
3

20
h , 2442043 h  

meters. 

 

 

 Answer: Base = 24 meters 

 

   Height = 
3

20
 meters    Back to Problem 4. 

 

 

5a. 0)5()47(3 2  xxx      Back to Problem 5. 

 

 

 0x  

 



 
4

7
47047  xxx  

 

 5050)5( 2  xxx  

 

 

 Answer:  
4

7
,0,5x    or   










4

7
,0,5  

 

 

5b. 0)16()6(8 22  tt      Back to Problem 5. 

 

 

 6606 22 ittt   

 

 416016 22  ttt  

 

 

 Answer:  6,4 it     or    6,4 i  

 

 

5c. 012202745 23  www     Back to Problem 5. 

 

 

We will try to factor the expression 12202745 23  www  by grouping.   

 

If we look at the first two terms in the expression, we can factor out the 

common factor of 
29w .  Thus, )35(92745 223  wwww . 

 

Now, in order for the factoring to continue, we need to be able to factor out a 

common factor from the last two terms and obtain 35 w .  Notice that we 

can do this if we factor out 4 .  Thus, )35(41220  ww . 

 

 

Thus, we can factor the expression 12202745 23  www  by grouping: 



 

)49()35()35(4)35(912202745 2223  wwwwwwww

 

  

 0)35(4)35(9012202745 223 wwwwww  
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








5

3
,

3

2
 

 

 

5d. )36(236 23  xxx      Back to Problem 5. 

 

 

 72236)36(236 2323 xxxxxx  

 

  0)2(36)2(072362 223 xxxxxx  

 

 0)36()2( 2  xx  

 

 

 202  xx  

 

 ixxx 636036 22   

 

 



 Answer:  ix 6,2     or   }6,2{ i  

 

 

5e. 1282 4 y         Back to Problem 5. 

 

  0)64(2012821282 444 yyy  

 

 0)8()8(2 22  yy  

 

 NOTE:  
2224 8)(64  yy  is a difference of squares 

 

 

 228808 22 iiyyy   

 

 228808 22  yyy  

 

 

Answer:  22,22 iy     or    22,22 i  

 

 

5f. yy 644          Back to Problem 5. 

 

 

 0)64(06464 344  yyyyyy  

 

NOTE:  In order to factor the expression 643 y , which is a difference of 

cubes, you will need the following factoring formula: 

 

   )()( 2233 bbaababa   

 

Thus, )164()4(464 2333  yyyyy  

 

 

 0)64(06464 344 yyyyyy  



 

0)164()4( 2  yyyy  

 

 

0y  

 

404  yy  

 

01642  yy  

 

16,4,1  cba  
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


 

 

 

Answer:  322,4,0 iy     or    322,4,0 i  

 

 

5g. 
36 1355 tt         Back to Problem 5. 

 

 

 0)27(5013551355 333636  tttttt  

 

NOTE:  In order to factor the expression 273 t , which is a sum of cubes, 

you will need the following factoring formula: 

 

   )()( 2233 bbaababa   

 

Thus, )93()3(327 2333  ttttt  

 



 

 0)27(5013551355 333636 tttttt  

 

0)93()3(5 23  tttt  

 

 

003  tt  

 

303  tt  

 

0932  tt  

 

9,3,1  cba  
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6a. 
183

395
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4

3

6
2
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







 xx
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xx

x
    Back to Problem 6. 

 

 

 )3()6(1832  xxxx  

 

  

 
)3()6(
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 NOTE:  3,6  xx  

 

LCD  =  )3()6(  xx  
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  xxxxx 395)3(4)6(6 2
 

 

 xxxxxxxxx 39512326395124366 2222
 

 

4,30)4()3(01272  xxxxx  

 

 

If 3x , then two of the fractions in the equation are undefined because you 

would have division by zero.  Thus, 4x  is the only solution. 

 

 

Answer:  4x    or  {4} 

 

 

6b. 
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      Back to Problem 6. 
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 NOTE:  4,0  yy  

 

LCD  =  )4( yy  
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 222 2287322)4(732 yyyyyy  

 

5

8
,40)85()4(032285 2  yyyyy  

 

 

If 4y , then two of the fractions in the equation are undefined because 

you would have division by zero.  Thus, 
5

8
y  is the only solution. 

 

 

Answer:  
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6c. 2
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ww
        Back to Problem 6. 

 

 

 NOTE:  0w  

 

LCD  =  
2w  
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