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3𝑥 + 𝑥 + 𝑥 + 𝑥 − 3 − 2 = 7 + 𝑥 + 𝑥
                                6𝑥 − 5 = 7 + 2𝑥
                                       +5    + 5
                                        6𝑥 = 12 + 2𝑥
                                     −2𝑥           − 2𝑥
                                        4𝑥 = 12

                                        
4𝑥

4
⎯⎯⎯=

12

4
⎯⎯⎯

                                          𝑥 = 3

               3𝑥 + 𝑥 + 𝑥 + 𝑥 − 3 − 2 = 7 + 𝑥 + 𝑥
3(3) + (3) + (3) + (3) − 3 − 2 = 7 + (3) + (3)
                                                       13 = 13

Time (minutes)

(0,0)

(1,2)

(2,4)

𝑦 = 𝑚𝑥 + 𝑏

𝑑 = 2𝑥 + 0
𝑚 =

𝑦 − 𝑦

𝑥 − 𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑚 =
(2) − (0)

(1) − (0)
⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 =
2

1
⎯⎯=

𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯

(𝑥 , 𝑦 )
  (1,2)

(𝑥 , 𝑦 )
  (0,0)

𝑚 ∶ 𝑠𝑙𝑜𝑝𝑒 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯

𝑏 ∶ 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

                      𝐸 =
𝑂 + 4𝑀 + 𝑃

6
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

              6 × 𝐸 =
𝑂 + 4𝑀 + 𝑃

6
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯× 6

                   6𝐸 = 𝑂 + 4𝑀 + 𝑃
                  −𝑂     − 𝑂
           6𝐸 − 𝑂 = 4𝑀 + 𝑃
              −4𝑀     − 4𝑀
6𝐸 − 𝑂 − 4𝑀 = 𝑃
                       𝑃 = 6𝐸 − 𝑂 − 4𝑀

𝑟𝑢𝑛 = 1

      𝑥       𝑦

      0       0

      1       2 

      2       4

𝑦 − 𝑖𝑛𝑡 = (0,0)

Substitute with BracketsCombine Like Terms
Algebra

Algebra
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114

𝑥

31

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

114

𝑥

31

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

180 − 114 =
66

2
⎯⎯⎯ = 33

Isosceles :

3333

180 − 114 = 66

66  

180 − 66 − 31 = 83

83

83

180 − 83 − 33 = 64

𝑥 = 64

114

𝑥

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

33

114

𝑥

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

33

66  

𝑥 = 61

Angles on a Line Sum to 180 180  in a Triangle

31

31

114

𝑥

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

33

66  

𝑥 = 61

31

83

114

𝑥

𝑆

𝑇

𝑈𝑅
𝑉

𝑅𝑇 = 𝑇𝑈

33

66  

31

83

83

Opposite Angles Equal

83 = 83

33

3333

Angles on a Line Sum to 180

33
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𝑤

6 + 𝑤

𝑙𝑒𝑡 𝑤 = 𝑤𝑖𝑑𝑡ℎ

𝑝 = 𝑤 + 𝑤 + (6 + 𝑤) + (6 + 𝑤)
𝑝 = 4𝑤 + 12

𝑦 > 2𝑥 − 1

2𝑥 > 5
2𝑥

2
⎯⎯⎯>

5

2
⎯⎯

  𝑥 >
5

2
⎯⎯

  𝑥 > 2.5

𝑥

𝑦

𝑦 = 𝑚𝑥 + 𝑏 𝑚 ∶ 𝑠𝑙𝑜𝑝𝑒 =
𝑟𝑖𝑠𝑠

𝑟𝑢𝑛
⎯⎯⎯⎯

𝑏 ∶ 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

      𝑥       𝑦

      0    −1

      1       1 

      2       3

      3       5

(0, −1)

𝑟𝑢𝑛 = 2

  𝑥 >
5

2
⎯⎯

(0,
5

2
⎯⎯)

𝑥

𝑦

(0, −1)

𝑟𝑢𝑛 = 2

𝑥

𝑦

𝑚 =
2

1
⎯⎯=

𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯

  𝑥 >
5

2
⎯⎯

(0,
5

2
⎯⎯)

𝑦 = 2(𝑥) − 1

𝑦 = 2
5

2
⎯⎯ − 1

𝑦 = 5 − 1
𝑦 = 4

𝑥 =
5

2
⎯⎯

(
5

2
⎯⎯, 4)

𝑦 − 𝑖𝑛𝑡 = −1

Isolate
Substitute
Solve(

5

2
⎯⎯, 4)

𝑦 > 4

SAT # 8 - 5,6
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√2𝑥 + 6
⎯⎯⎯⎯⎯⎯ 

+ 4 = 𝑥 + 3
                  −4         − 4

        √2𝑥 + 6
⎯⎯⎯⎯⎯⎯ 

= 𝑥 − 1

  √2𝑥 + 6
⎯⎯⎯⎯⎯⎯ 

= (𝑥 − 1)

           2𝑥 + 6 = (𝑥 − 1)(𝑥 − 1)
           2𝑥 + 6 = 𝑥 − 1𝑥 − 1𝑥 + 1
           2𝑥 + 6 = 𝑥 − 2𝑥 + 1
                  −6                     − 6
           2𝑥 = 𝑥 − 2𝑥 − 5
        −2𝑥          − 2𝑥
             0 = 𝑥 − 4𝑥 − 5
             0 = (𝑥 − 5)(𝑥 + 1)

𝐺𝑒𝑡 = 0
Factor

      (𝑎)(𝑏) = 0
𝑎 = 0         𝑏 = 0

𝑥 − 5 = 0
     +5    + 5
        𝑥 = 5

𝑥 + 1 = 0
     −1    − 1
        𝑥 = −1

    √2𝑥 + 6
⎯⎯⎯⎯⎯⎯ 

+ 4 = 𝑥 + 3

2(5) + 6
⎯⎯⎯⎯⎯⎯⎯⎯ 

+ 4 = (5) + 3

    √10 + 6
⎯⎯⎯⎯⎯⎯ 

+ 4 = (5) + 3

            √16
⎯⎯⎯ 

+ 4 = 8
                  4 + 4 = 8
                          8 = 8
                    𝐿𝐻𝑆 = 𝑅𝐻𝑆

        √2𝑥 + 6
⎯⎯⎯⎯⎯⎯ 

+ 4 = 𝑥 + 3

2(−1) + 6
⎯⎯⎯⎯⎯⎯⎯⎯⎯  + 4 = (−1) + 3

       √−2 + 6
⎯⎯⎯⎯⎯⎯ 

+ 4 = (−1) + 3

                  √4
⎯⎯ 

+ 4 = 2
                     2 + 4 = 2
                             6 ≠ 2
                       𝐿𝐻𝑆 ≠ 𝑅𝐻𝑆

𝑓(𝑥) = 𝑥 − 9𝑥
𝑓(𝑥) = 𝑥(𝑥 − 9)
𝑓(𝑥) = 𝑥(𝑥 + 3)(𝑥 − 3)

𝑓(𝑥) = 𝑥 − 2𝑥 − 3
𝑓(𝑥) = (𝑥 + 1)(𝑥 − 3)

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯ =

𝑥 − 9𝑥

𝑥 − 2𝑥 − 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯ =

𝑥(𝑥 + 3)(𝑥 − 3)

(𝑥 + 1)(𝑥 − 3)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯ =

𝑥(𝑥 + 3)(𝑥 − 3)

(𝑥 + 1)(𝑥 − 3)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯ =

𝑥(𝑥 + 3)

(𝑥 + 1)
⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 − 3 ≠ 0
        𝑥 ≠ 3

𝑥 + 1 ≠ 0
        𝑥 ≠ −1

𝑥 ≠ −1,3
Set Denominator ≠ 0 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒

Denominator ≠ 0 

SAT # 8 - 7/8 
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(𝑥 − 6) + (𝑦 + 5) = 16
(𝑥 − 6) + (𝑦 + 5) = 4

𝐶𝑒𝑛𝑡𝑒𝑟: (ℎ, 𝑘)
𝑅𝑎𝑑𝑖𝑢𝑠 = 2(𝑥 − ℎ) + (𝑦 − 𝑘) = 𝑟

𝑟𝑎𝑑𝑖𝑢𝑠 = 4

𝑐𝑒𝑛𝑡𝑒𝑟: (6, −5)

𝑥

𝑦

(10, −5)(2, −5)

10 − 8 = 2

𝑟 = 4
𝑑 = 2𝑟
𝑑 = 2(4)
𝑑 = 8

𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 8

202 𝑝𝑒𝑜𝑝𝑙𝑒
  60 𝑡𝑒𝑛𝑡𝑠 (2/4person)

𝑙𝑒𝑡 𝑡 = # 2 𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑒𝑛𝑡𝑠
𝑙𝑒𝑡 𝑓 = # 4 𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑒𝑛𝑡𝑠

𝑙𝑒𝑡 𝑥 = 𝑤ℎ𝑎𝑡 𝑦𝑜𝑢 𝑑𝑜𝑛𝑡 𝑘𝑛𝑜𝑤!

           2𝑡 + 4𝑓 = 202

           
2𝑡

2
⎯⎯ +

4𝑓

2
⎯⎯⎯=

202

1
⎯⎯⎯

          𝑡 + 2(𝑓) = 101

𝑡 + 2(60 − 𝑡) = 101
    𝑡 + 120 − 2𝑡 = 101
          −𝑡 + 404 = 101
                 −120   − 120
                       −𝑡 = −19

                      
−𝑡

−1
⎯⎯⎯= −

19

−1
⎯⎯⎯

                          𝑡 = 19

    𝑡 + 𝑓 = 60
 −𝑡             − 𝑡
           𝑓 = (60 − 𝑡)

           𝑓 = 60 − (19)

           𝑓 = 41

Words Problems
Diagram
Let Statements
Equation/s
(Arbitrary#'s)
Isolate
Substitute/(Eliminate*)

19 + 41 = 60

2(19) + 4(41) = 38 + 164 = 202

19 𝑡𝑤𝑜 𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑒𝑛𝑡𝑠

41 𝑓𝑜𝑢𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑒𝑛𝑡𝑠

    𝑡 + 2𝑓 = 101
− (𝑡 + 𝑓 = 60)
             𝑓 = 41

      𝑡 + 𝑓 = 60
𝑡 + (41) = 60
      −41      − 41
              𝑡 = 19

Elimination

Solve (Algebra)
Substitute
Solve
Answer in English!
Check Answer!
Explain it to a 10 year old!

SAT # 8 - 9,10
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(−3,0) (0,0)

(2,0)

𝑦 = 𝑎(𝑥 − #)#(𝑥 − #)# …
𝑦 = 𝑎(𝑥 + 3) (𝑥) (𝑥 − 2)

𝑦 = 𝑥 (𝑥 + 3)(𝑥 − 2)

        𝑥 = −3
     +3    + 3
𝑥 + 3 = 0

        𝑥 = 2
     −2    − 2
𝑥 − 2 = 0

𝑥 = 0

  4 𝑚𝑖𝑙𝑙𝑖𝑜𝑛, 2000
1.9 𝑚𝑖𝑙𝑙𝑖𝑖𝑛, 2013

𝑙𝑒𝑡 𝑡 = 𝑡𝑖𝑚𝑒 (𝑎𝑓𝑡𝑒𝑟 𝑦𝑒𝑎𝑟 2000)
𝑙𝑒𝑡 𝑏 = # 𝑜𝑖𝑙 & 𝑔𝑎𝑠 𝑏𝑎𝑟𝑟𝑒𝑙𝑠

(0,4) (13,1.9)

𝑚 =
𝑦 − 𝑦

𝑥 − 𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑚 =
(1.9) − (4)

(13) − (0)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 =
−2.1

−13
⎯⎯⎯⎯

𝑚 =
2.1

13
⎯⎯⎯×

10

10
⎯⎯⎯

𝑚 =
21

130
⎯⎯⎯

(𝑥 , 𝑦 ) (𝑥 , 𝑦 )

        𝑦 = 𝑚𝑥 + 𝑏

        𝑦 =
21

130
⎯⎯⎯ 𝑥 + 𝑏

    (4) =
21

130
⎯⎯⎯ (0) + 𝑏

        4 = 0 + 𝑏
        𝑏 = 4

𝑦 =
21

100
⎯⎯⎯ 𝑥 + 4

Time is always 𝑥 (𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡)

𝑏 = 𝑓(𝑡)

𝑓(𝑡) =
21

100
⎯⎯⎯ 𝑥 + 4

        
2𝑎

𝑏
⎯⎯⎯=

1

2
⎯⎯

2 × 2𝑎 = 1 × 𝑏
        4𝑎 = 𝑏

        
4𝑎

𝑎
⎯⎯⎯=

𝑏

𝑎
⎯⎯

          
𝑏

𝑎
⎯⎯= 4

        
2𝑎

𝑏
⎯⎯⎯=

1

2
⎯⎯

     ____  = ____

   2 × 2 =
𝑏

𝑎
⎯⎯

          
𝑏

𝑎
⎯⎯= 4

OR

(0,4)

SAT # 8 - 11,12,13
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𝑦 = 𝑥 + 3𝑥 − 7

𝑦 = (5𝑥 + 8) + 3(5𝑥 + 8) − 7

𝑦 = (25𝑥 + 80𝑥 + 64) + 15𝑥 + 24 − 7

𝑦 = 25𝑥 + 95𝑥 + 57

𝑦 − 5𝑥 + 8 = 0
    +5𝑥             + 5𝑥
          𝑦 − 8 = 5𝑥
               +8   + 8
                  𝑦 = (5𝑥 + 8)

(5𝑥 + 8)
(5𝑥 + 8)(5𝑥 + 8)
25𝑥 + 40𝑥 + 40𝑥 + 64
25𝑥 + 80𝑥 + 64

      𝑏 − 4𝑎𝑐
(95) − 4(25)(57)
 9025 − 5700
                 3325 > 0

2 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

𝐷𝑖𝑠𝑐𝑟𝑖𝑚𝑖𝑛𝑎𝑛𝑡 = 𝑏 − 4𝑎𝑐
𝑥 =

−𝑏 ± √𝑏 − 4𝑎𝑐
⎯⎯⎯⎯⎯⎯⎯⎯ 

2𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Quadratic 
Equation

𝑎 = 25
𝑏 = 95
𝑐 = 57

95 ≫ 4(25)(57) ≫ ∶ 𝑆𝑜 𝑚𝑢𝑐ℎ 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 

𝑎            𝑏          𝑐

𝑏 − 4𝑎𝑐 > 0
       3325 > 0

SAT # 8 - 14
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      𝑥       𝑦

   −1    −1

      0    −7

      1    −3

   −2    −9

𝑦 = 𝑥 + 3𝑥 − 7 𝑦 = 5𝑥 + 8

𝑦 = 𝑥 + 3𝑥 − 7
𝑦 = (−1) + 3(−1) − 7
𝑦 = 1 − 3 − 7
𝑦 = −9

𝑦 = 𝑥 + 3𝑥 − 7
𝑦 = (0) + 3(0) − 7
𝑦 = 0 − 0 − 7
𝑦 = −7

𝑦 = 𝑥 + 3𝑥 − 7
𝑦 = (1) + 3(1) − 7
𝑦 = 1 + 3 − 7
𝑦 = −3

𝑂𝑝𝑒𝑛𝑠 𝑈𝑝

𝑦 = 𝑥 + 3𝑥 − 7
𝑦 = (−2) + 3(−2) − 7
𝑦 = 4 − 6 − 7
𝑦 = −9

𝑦 = 𝑥 + 3𝑥 − 7

      𝑥       𝑦

   −1    −9

      0    −7

(0, −7)

(1, −3)

(0,8)

𝑟𝑖𝑠𝑒 = 5

𝑟𝑢𝑛 = 1

(0, −7)

(−2, −9)

(−1, −9)
(−1, −9)

(0,5)

𝑥

𝑦

𝑥

𝑦

2 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

2 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

SAT # 8 - 14 Cont
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     𝑥 + 𝑥 − 12 = 0
(𝑥 + 4)(𝑥 − 3) = 0

𝑥 + 4 = 0
        𝑥 = −4

𝑥 − 3 = 0
        𝑥 = 3

𝑎 = 3

𝑠𝑢𝑚 = +(−2𝑥 + 𝑥 + 31) + (3𝑥 + 7𝑥 + 8) = 𝑎𝑥 + 𝑏𝑥 + 𝑐
1𝑥 + 8𝑥 + 39

𝑎 = 1
𝑏 = 8
𝑐 = 39

𝑎          𝑏           𝑐

−𝑥 + 𝑦 = −3.5
+𝑥               + 𝑥
           𝑦 = (𝑥 − 3.5)

          𝑦 = (5) − 3.5
          𝑦 = 1.5

           𝑥 + 3(𝑦) = 9.5
𝑥 + 3(𝑥 − 3.5) = 9.5
 𝑥 + 3𝑥 − 10.5 = 9.5
         4𝑥 − 10.5 = 9.5
               +10.5  + 10.5
                      4𝑥 = 20

                      
4𝑥

4
⎯⎯⎯=

20

4
⎯⎯⎯

                        𝑥 = 5(5,1.5)

5 −
7

2
⎯⎯

 5 ×
2

2
⎯⎯−

7

2
⎯⎯

 
10

2
⎯⎯⎯−

7

2
⎯⎯

10 − 7

2
⎯⎯⎯⎯⎯⎯

3

2
⎯⎯= 1.5

3.5 = 3
1

2
⎯⎯=

2 × 3 + 1

2
⎯⎯⎯⎯⎯⎯⎯⎯ =

7

2
⎯⎯

      −𝑥 + 𝑦 = −3.5
+  (𝑥 + 3𝑦 = 9.5)
               4𝑦 = 6

               
4𝑦

4
⎯⎯⎯=

6

4
⎯⎯

                 𝑦 =
3

2
⎯⎯

                 𝑦 = 1.5

   𝑥 + 3(𝑦) = 9.5

𝑥 + 3(1.5) = 9.5
      𝑥 + 4.5 = 9.5
           −4.5   − 4.5
                 𝑥 = 5

𝑔(𝑥) = 2𝑥 − 1

𝑔(0) = 2(0) − 1
𝑔(0) = 0 − 1
𝑔(0) = −1

ℎ(𝑥) = 1 − 𝑔(𝑥)

ℎ(0) = 1 − 𝑔(0)
ℎ(0) = 1 − (−1)
ℎ(0) = 1 + 1
ℎ(0) = 2

SAT # 8 - 15,16,17,18
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8 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠, 𝑆𝑡𝑎𝑟𝑡

𝑙𝑒𝑡 𝑒 = # 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
𝑙𝑒𝑡 𝑚 = 𝑚𝑜𝑛𝑡ℎ𝑠

      𝑚       𝑒

       0       8

       3     10

       6     12 (3,10)(0,8)

𝑚 =
𝑦 − 𝑦

𝑥 − 𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑚 =
10 − 8

3 − 0
⎯⎯⎯⎯⎯⎯

𝑚 =
2

3
⎯⎯

(𝑥 , 𝑦 ) (𝑥 , 𝑦 )

      𝑦 = 𝑚𝑥 + 𝑏

      𝑦 =
2

3
⎯⎯𝑥 + 𝑏

(10) =
2

3
⎯⎯(3) + 𝑏

    10 = 2 + 𝑏
   −2   − 2
      8 = 𝑏

(3,10)

𝑥

𝐴

𝐵

𝐶

𝑎𝑟𝑐 =
2

5
⎯⎯𝐶

𝜃

360
⎯⎯⎯⎯⎯=

𝑎𝑟𝑐

𝐶
⎯⎯⎯

𝑥

360
⎯⎯⎯⎯⎯=

2

5
⎯⎯

360 ×
𝑥

360
⎯⎯⎯⎯⎯=

2

5
⎯⎯× 360

𝑥 = 2 × 72
𝑥 = 144

SAT # 8 - 19,20
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1 𝑙𝑏 𝑔𝑟𝑎𝑝𝑒𝑠 = $2 𝑙𝑏 = 𝑝𝑜𝑢𝑛𝑑

𝑙𝑒𝑡 𝑐∗ = 𝑙𝑏𝑠 𝑜𝑓 𝑔𝑟𝑎𝑝𝑒𝑠
 𝑙𝑒𝑡 𝐶 = 𝐶𝑜𝑠𝑡

𝐶 = 2𝑐

Steepest

Flattest

1         2          3         4         5

Between 4 & 5

200 𝑐𝑎𝑟𝑠 − 3 𝑑𝑒𝑓𝑒𝑐𝑡𝑠

3

200
⎯⎯⎯ =

𝑥

10000
⎯⎯⎯⎯⎯⎯

𝑙𝑒𝑡 𝑥 = # 𝑑𝑒𝑓𝑒𝑐𝑡𝑠 𝑖𝑛 10000 𝑐𝑎𝑟𝑠

10000

200
⎯⎯⎯⎯⎯⎯= 50

× 50

× 50

3 × 50 = 150

𝑥 = 150

⬚

⬚
⎯⎯=

⬚

⬚
⎯⎯

𝑂𝑣𝑒𝑟 = 𝑂𝑣𝑒𝑟

𝑦 = 1.67𝑥 + 21.1
𝑦 = 1.67(19) + 21.1
𝑦 = 52.83

𝑥

60

20

𝑥

60

20

20

Corresponding Angles Equal.

180 in a triangle

180 − 20 − 60 = 100 𝑥 = 100

𝐵𝑒𝑛𝑐ℎ 𝑡𝑖𝑐𝑘𝑒𝑡𝑠 = $75
 𝐿𝑎𝑤𝑛 𝑡𝑖𝑐𝑘𝑒𝑡𝑠 = $40

350 𝑇𝑖𝑐𝑘𝑒𝑡𝑠 𝑠𝑜𝑙𝑑
𝑅𝑒𝑣𝑒𝑛𝑢𝑒 = $19,250

𝑙𝑒𝑡 𝑏 = # 𝑜𝑓 𝐵𝑒𝑛𝑐ℎ 𝑡𝑖𝑐𝑘𝑒𝑡𝑠
𝑙𝑒𝑡 𝑙 = # 𝑜𝑓 𝐿𝑎𝑤𝑛 𝑡𝑖𝑐𝑘𝑒𝑡𝑠

𝑎𝑥 + 𝑏𝑦 = 𝑐75𝑏 + 40𝑙 = 19250 𝑏 + 𝑙 = 350

𝑅𝑒𝑣𝑒𝑛𝑢𝑒 = 𝑃𝑟𝑖𝑐𝑒 × 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦

𝑦 = 𝑚𝑥 + 𝑏 𝑚 = 𝑠𝑙𝑜𝑝𝑒 = 3

𝑦 = 3𝑥 + 2

SAT # 8 - 1,2,3,4,5,6,7
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                        𝑥 + 1 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

(𝑥 + 1) × (𝑥 + 1) =
2

𝑥 + 1
⎯⎯⎯⎯⎯× (𝑥 + 1)

     𝑥 + 𝑥 + 𝑥 + 1 = 2
          𝑥 + 2𝑥 + 1 = 2
                           −2    − 2
         1𝑥 + 2𝑥 − 1 = 0

𝑥 =
−𝑏 ± √𝑏 − 4𝑎𝑐

⎯⎯⎯⎯⎯⎯⎯⎯ 

2𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 =
−(2) ± (2) −4(1)(−1)

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

2(1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 =
−2 ± √4 + 4

⎯⎯⎯⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 =
−2 ± √8

⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 =
−2 ± 2√2

⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 =
−2 ± 2√2

⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 = −1 ± √2
⎯⎯ 

Quadratic 
Equation

𝑎 = 1
𝑏 = 2
𝑐 = −1

𝑎        𝑏        𝑐

√8
⎯⎯ 

= √2 × 2 × 2
⎯⎯⎯⎯⎯⎯⎯⎯ 

√8
⎯⎯ 

=              2√2
⎯⎯ 

4             2  

8

2          2  

÷ 2

÷ 2
⎯⎯⎯

𝑥 = −1 + √2
⎯⎯  𝑥 = −1 − √2

⎯⎯ 

𝑎) 1 − √2
⎯⎯ 

= −0.414

𝑏) √2
⎯⎯ 

= 1.41
𝑐) 2
𝑑) 4

𝑥 = 0.41 𝑥 = −2.41

   𝑥 + 1 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

(4) + 1 =
2

(4) + 1
⎯⎯⎯⎯⎯⎯⎯

           5 ≠
2

5
⎯⎯

   𝑥 + 1 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

(2) + 1 =
2

(2) + 1
⎯⎯⎯⎯⎯⎯⎯

           3 ≠
2

3
⎯⎯

   𝑥 + 1 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

(1.41) + 1 =
2

(1.41) + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯

           2.41 ≠
2

3.41
⎯⎯⎯⎯

   𝑥 + 1 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

(−0.414) + 1 =
2

(−0.414) + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

           0.5858 ≠
2

0.5858
⎯⎯⎯⎯⎯⎯

𝑥 = 0.41

𝑥 = −2.41

𝑦 = 𝐿𝐻𝑆
𝑦 = 𝑥 + 1

𝑦 = 𝑅𝐻𝑆

𝑦 =
2

𝑥 + 1
⎯⎯⎯⎯⎯

Substitution

SAT # 8 - 8
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Frustrum

𝑘

𝑘

𝑘

2
⎯⎯

𝑉 = 473 𝑐𝑚 = 16 𝑜𝑧 𝑜𝑢𝑐𝑒 = 𝑜𝑧

          𝑉 =
7𝜋𝑘

48
⎯⎯⎯⎯⎯

     473 =
7𝜋𝑘

48
⎯⎯⎯⎯⎯

    _____ = ______

     
473

7𝜋
⎯⎯⎯ = 𝑘

473

(7𝜋)
⎯⎯⎯⎯

⎯⎯⎯⎯

= 𝑘
⎯⎯⎯

          𝑘 = 4.22 𝑐𝑚

𝑇𝑖𝑚𝑒

Height rises quicker in the beginning, then 
slows down.

𝑘

1 𝑔𝑎𝑙𝑙𝑜𝑛 𝑗𝑢𝑔 1 𝑔𝑎𝑙𝑙𝑜𝑛 𝑗𝑢𝑔 = 128 𝑓𝑙𝑢𝑖𝑑 𝑜𝑢𝑛𝑐𝑒𝑠

128 𝑓𝑙𝑢𝑖𝑑 𝑜𝑢𝑛𝑐𝑒𝑠 ×
1 𝑔𝑎𝑙𝑙𝑜𝑛

16 𝑓𝑙𝑢𝑖𝑑 𝑜𝑢𝑛𝑐𝑒𝑠
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                           128 ×
1 𝑔𝑎𝑙𝑙𝑜𝑛

16
⎯⎯⎯⎯⎯⎯⎯⎯= 8 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

⬚

⬚
⎯⎯=

⬚

⬚
⎯⎯

𝑂𝑣𝑒𝑟 = 𝑂𝑣𝑒𝑟

1

128
⎯⎯⎯ =

𝑥

16
⎯⎯⎯

÷ 8

÷ 8

1 × 8 = 8𝑥 = 8

Cup

Jug

16 𝑜𝑧
128𝑜𝑧

128

16
⎯⎯⎯ = 8

1𝑔𝑎𝑙𝑙𝑜𝑛

OR

OR

SAT # 8 - 9,10,11
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  $50,000 𝑝𝑜𝑙𝑖𝑐𝑦
$100,000 𝑝𝑜𝑙𝑖𝑐𝑦

𝑙𝑒𝑡 𝑥 = # 𝑜𝑓    $50,000 𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠
𝑙𝑒𝑡 𝑦 = # 𝑜𝑓 $100,000 𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠

𝑥 + 𝑦 > 57 50,000𝑥 + 100,000𝑦 > 3,000,000 𝑎𝑥 + 𝑏𝑦 = 𝑐

         𝑎 ⎯⎯= 𝑥

𝑎 ⎯⎯
⎯⎯

= (𝑥) ⎯⎯

             𝑎 = 𝑥

−
1

2
⎯⎯×

2

1
⎯⎯= 1

−3

𝑥 + 3𝑥 − 10
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

   𝑥 + 3𝑥 − 10 ≠ 0
(𝑥 + 5)(𝑥 − 2) ≠ 0

𝑥 + 5 ≠ 0
        𝑥 ≠ −5

𝑥 − 2 ≠ 0
        𝑥 ≠ +2

50 cm

30 cm

40 cm

𝑑 = 2.8
𝑔

𝑐𝑚
⎯⎯⎯⎯

𝑣 = 𝑙𝑤ℎ
𝑣 = 30 × 50 × 40
𝑣 = 60,000 𝑐𝑚

2.8
𝑔

𝑐𝑚
⎯⎯⎯⎯× 60,000 𝑐𝑚 = 168,000 𝑔

SAT # 8 - 12,13,14,15
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  Cold No Cold   Total

Vitamin C     21    129    150

Sugar Pill     33    117    150

    Total     54    246    300

𝐶𝑜𝑙𝑑

𝑆𝑢𝑔𝑎𝑟 𝑃𝑖𝑙𝑙
⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

33

150
⎯⎯⎯ =

11

50
⎯⎯⎯

    Age Frequency 𝑥∗ × 𝑓

     18        6    108

     19        5      95

     20        4      80

     21        2      42

     22        1      44

     23        1      46

     30        1      30

  Total :       20    445

18 + 18 + 18 + 18 + 18 + 18
+ 19 + 19 + 19 + 19 + 19 + 20
+ 20 + 20 + 20 + 21 + 21 + 22
+ 22 + 30 = 445

𝑚𝑜𝑑𝑒 = 18

18,18,18,18,18,18,19,19,19,19,19,20,20,20,20,21,21,22,22,30

𝐴𝑣𝑒 =
19 + 19

2
⎯⎯⎯⎯⎯⎯⎯= 19

𝑚𝑒𝑑𝑖𝑎𝑛 = 19

20 𝑁𝑢𝑚𝑏𝑒𝑟𝑠
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 # 10,11
6 − 18′𝑠 𝑎𝑛𝑑 5 − 19′𝑠

𝑚𝑒𝑎𝑛 =
𝑠𝑢𝑚

# 𝑜𝑓 𝑑𝑎𝑡𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚𝑒𝑎𝑛 =
445

20
⎯⎯⎯

𝑚𝑒𝑎𝑛 = 22.5

          18 < 19 < 22.5

𝑚𝑜𝑑𝑒 < 𝑚𝑒𝑑𝑖𝑎𝑛 < 𝑚𝑒𝑎𝑛

SAT # 8 - 16,17

   SAT Page 16    



100

90

80

70

60

50

40

−10 100−5 5
−2

63

−2

(1,0)(−3,0)

(−1,4)
𝐴𝑣𝑒 =

1 + (−3)

2
⎯⎯⎯⎯⎯⎯⎯⎯

𝐴𝑣 =
−2

2
⎯⎯⎯= −1

𝑦

𝑥

𝑥 − 𝑖𝑛𝑡 = −3 & 0𝑦 ≤ 4

SAT # 8 - 18,19
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𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =
$4,334

𝑦𝑒𝑎𝑟
⎯⎯⎯⎯⎯⎯ 𝐻𝑒𝑎𝑡𝑖𝑛𝑔 𝑆𝑦𝑠𝑡𝑒𝑚 = $25,000

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 =
$2712

𝑦𝑒𝑎𝑟
⎯⎯⎯⎯⎯⎯

𝑙𝑒𝑡 𝑡 = # 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑠𝑡𝑎𝑙𝑙

𝑦 = 𝑚𝑥 + 𝑏

                         (𝐶) = 2712𝑡 + 25000
                (4334𝑡) > 2712𝑡 + 25000
               −2712𝑡     − 2711𝑡
   4334𝑡 − 2712𝑡 > 25000
 𝑡(4334 − 2712) > 25000

𝐶 = (4334𝑡)

With Install Without Install

𝐶 = 2712𝑡 + 25000

 (4334 − 2712) = 𝐶𝑜𝑠𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑝𝑒𝑒 𝑦𝑒𝑎𝑟

𝐺𝐶𝐹 = 𝑡

(4334 − 2712)𝑡 > 25000
𝑡(4334 − 2712) > 25000

OR

 (4334 − 2712)𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

𝑙𝑒𝑡 𝐶 = 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 

𝑦 = 3.39𝑥 + 46.89

𝑙𝑒𝑡 𝑥 = # 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑠𝑖𝑛𝑐𝑒 1985
𝑙𝑒𝑡 𝑦 = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝑦 = 𝑚𝑥 + 𝑏𝑦

𝑥

# 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑠𝑖𝑛𝑐𝑒 1985

𝑚 = 𝑠𝑙𝑜𝑝𝑒 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯=

3.39 𝐵𝑖𝑙𝑙𝑖𝑜𝑛 𝑃𝑜𝑢𝑛𝑑𝑠

𝑦𝑒𝑎𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

SAT # 8 - 20
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𝑦 = 3.39𝑥 + 46.89

𝑙𝑒𝑡 𝑥 = # 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑠𝑖𝑛𝑐𝑒 1985
𝑙𝑒𝑡 𝑦 = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝑦 = 𝑚𝑥 + 𝑏𝑦

𝑥

# 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑠𝑖𝑛𝑐𝑒 1985

𝑚 = 𝑠𝑙𝑜𝑝𝑒 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯=

3.39 𝐵𝑖𝑙𝑙𝑖𝑜𝑛 𝑃𝑜𝑢𝑛𝑑𝑠

𝑦𝑒𝑎𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑦 = 3.39𝑥 + 46.89

𝑦 = 𝑚𝑥 + 𝑏𝑦

𝑥

# 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑠𝑖𝑛𝑐𝑒 1985

Year Year Since 1955 (x)

1985 0

1986 1

1987 2

… …

2000 15

2001 16

2002 17

2003 18

+13 +13

15 18

100

110

% 𝐶ℎ𝑎𝑛𝑔𝑒 =
𝐹𝑖𝑛𝑎𝑙 − 𝐼𝑛𝑖𝑡𝑖𝑎𝑙

𝐼𝑛𝑖𝑡𝑖𝑎𝑙
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯× 100%

% 𝐶ℎ𝑎𝑛𝑔𝑒 =
110 − 100

100
⎯⎯⎯⎯⎯⎯⎯⎯⎯× 100%

% 𝐶ℎ𝑎𝑛𝑔𝑒 =
10

100
⎯⎯⎯ × 100%

% 𝐶ℎ𝑎𝑛𝑔𝑒 = 0.1 × 100 = 10%

(15,100)

(18,110)

SAT # 8 - 21,22
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10% 𝑜𝑓 𝑣𝑖𝑒𝑤𝑒𝑟𝑠 𝑣𝑜𝑡𝑒𝑑.

Social Media Text Message

Contestant #1         30%          60%

Contestant #2         70%          40%

𝑀 = 1800(1.02)

𝑙𝑒𝑡 𝑀 = # 𝑜𝑓 𝑚𝑒𝑚𝑏𝑒𝑟𝑠
  𝑙𝑒𝑡 𝑡 = 𝑦𝑒𝑎𝑟𝑠 𝑎𝑓𝑡𝑒𝑟 𝑜𝑝𝑒𝑛𝑖𝑛𝑔
  𝑙𝑒𝑡 𝑞 = # 𝑜𝑓 𝑞𝑢𝑎𝑟𝑡𝑒𝑟 𝑦𝑒𝑎𝑟𝑠 𝑎𝑓𝑡𝑒𝑟 𝑜𝑝𝑒𝑛𝑖𝑛𝑔

 𝐹 = 𝑃(1 + 𝑟)
𝑀 = 1800(1 + 0.02)
 𝐹 = 1800(1.02) 𝐹 = 𝑃 1 +

𝑟

𝑛
⎯⎯

𝐹 = 𝑃 1 +
0.02

4
⎯⎯⎯⎯

( )

𝐹 = 𝑃(1 + 0.005)

𝑟 = 0.02 = 2%

       𝑡       𝑚

      0 1800

   0.25  1808.93

      1  1836

      2  1872.72

      3  1910.17

      𝑞       𝑚

      0 1800

      1 1808.93

      2 1817.91

      3 1826.93

      4 1836

𝐹 = 𝑃(𝑟)⎯⎯

𝐹 = 1800(1.02)⎯⎯

  𝑌𝑒𝑎𝑟       𝑥 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

  2000       0      862

  2010     10      846

𝑦 = 𝑚𝑥 + 𝑏

𝑑 = −1.6𝑥 + 862

𝑑 = 872 − 1.6𝑥

𝑚 =
𝑦 − 𝑦

𝑥 − 𝑥
⎯⎯⎯⎯⎯⎯⎯

𝑚 =
(846) − (862)

(10) − (0)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 =
−16

10
⎯⎯⎯⎯=

𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
⎯⎯⎯⎯

𝑚 = −1.6

  (𝑥 , 𝑦 )
  (10,846)

(𝑥 , 𝑦 )
  (0,862)

           𝑦 = 𝑚𝑥 + 𝑏
           𝑦 = −1.6𝑥 + 𝑏
      862 = −1.6(0) + 𝑏
      862 = 0 + 𝑏
      862 = 𝑏

  (0,862)

  𝑦 − 𝑦 = 𝑚(𝑥 − 𝑥 )

𝑦 − (862) = −1.6(𝑥 − (0))
𝑦 − (862) = −1.6(𝑥)
       +862           + 862
                𝑦 = −1.6𝑥 + 862
          𝑃(𝑡) = 862 − 1.6𝑥 𝑦 = 𝑃(𝑡)

SAT # 8 - 23,24,25
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Biased

   𝑦 = 𝑥 + 𝑏
(𝑟) = (𝑝) + 𝑏
    𝑟 = (𝑝 + 𝑏)

    𝑟 = −4𝑏 + 𝑏
    𝑟 = −3𝑏

   (𝑥, 𝑦)
(2𝑝, 5𝑟)      𝑦 = 2𝑥 + 𝑏

(5𝑟) = 2(2𝑝) + 𝑏
5(𝑟) = 4𝑝 + 𝑏
5(𝑝 + 𝑏) = 4𝑝 + 𝑏
 5𝑝 + 5𝑏 = 4𝑝 + 𝑏
−4𝑝         − 4𝑝
𝑝 + 5𝑏 = 𝑏
     −5𝑏   − 5𝑏
          𝑝 = −4𝑏

𝑟

𝑝
⎯⎯=

4

3
⎯⎯

(𝑥, 𝑦)
(𝑝, 𝑟)

SAT # 8 - 26,27
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22 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 ∶ 𝑑𝑜𝑡𝑠

𝑠 < 𝑠∗

𝑠 ≠ 𝑠
88 − 56 = 32

𝑟𝑎𝑛𝑔𝑒 = max −𝑚𝑖𝑛

112 − 80 = 32

8856 11280

𝑟 = 32 𝑟 = 32

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 ∶ 𝑠𝑝𝑟𝑒𝑎𝑑 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑓𝑟𝑜𝑚 𝑚𝑒𝑎𝑛 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒)

Before After

𝑟 = 𝑟

𝐹 = 𝑃(𝑟)⎯⎯

𝑃 = 5000(0.70)⎯⎯⎯

𝑟 = 30% = 0.30

1 − 0.30 = 0.70 = 70%

1

3

−4

𝑥

𝑦

(2,2)

(3,4)

(6,0)

(8, −3)

(10,0)

𝑓(𝑥)

      𝑥    𝑔(𝑥)

   −2      1

   −1      2

      0      3

      1      4

      2      5

      3      6

      4      7

𝑓(𝑥) max : 𝑦 = 4 = 𝑘

𝑔(𝑘) = ?
𝑔(4) = 7

SAT # 8 - 28,29,30
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𝐻 𝑂

2 − 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛
1 − 𝑂𝑥𝑦𝑔𝑒𝑛

Water

⬚

⬚
⎯⎯=

⬚

⬚
⎯⎯

𝑂𝑣𝑒𝑟 = 𝑂𝑣𝑒𝑟

51 𝐻 0 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 ×
2 𝑎𝑡𝑜𝑚𝑠 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛

1 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝐻 0
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 102 𝑎𝑡𝑜𝑚𝑠 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛

 (𝑥) −
1

2
⎯⎯𝑎 = 0

 (1) −
1

2
⎯⎯𝑎 = 0

     1 −
1

2
⎯⎯𝑎 = 0

 −1                − 1

         −
1

2
⎯⎯𝑎 = −1

 2 × −
1

2
⎯⎯𝑎 = −1 × 2

             −𝑎 = −2

             
−𝑎

−1
⎯⎯⎯=

−2

−1
⎯⎯⎯

                 𝑎 = 2

𝑥 = 1

    1 −
1

2
⎯⎯𝑎 = 0

   1 −
1

2
⎯⎯𝑎 = 0 × 2

2 − 𝑎 = 0
    +𝑎    + 𝑎
        𝑎 = 2

  𝑥 + 2𝑦 = 10
(𝑥 + 2𝑦 = 10) × 3
3𝑥 + 6𝑦 = 30

3𝑥 + 6𝑦 = 𝑐

𝑐 = 30

11𝑚𝑖𝑙𝑒𝑠

26𝑚𝑖𝑛𝑢𝑡𝑒𝑠
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

11𝑚𝑖𝑙𝑒𝑠

0.43333ℎ𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

25.38𝑚𝑖𝑙𝑒𝑠

ℎ𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

25.4𝑚𝑖𝑙𝑒𝑠

ℎ𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

26𝑚𝑖𝑛𝑢𝑡𝑒𝑠 ×
1ℎ𝑟

60𝑚𝑖𝑛
⎯⎯⎯⎯⎯⎯= 0.43333. . ℎ𝑟

11𝑚𝑖𝑙𝑒𝑠

26𝑚𝑖𝑛𝑢𝑡𝑒𝑠
60𝑚𝑖𝑛𝑢𝑡𝑒𝑠
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

11 ÷
26

60
⎯⎯⎯

11 ×
60

26
⎯⎯⎯=

660

26
⎯⎯⎯ =

330

13
⎯⎯⎯ = 25.38

SAT # 8 - 31,32,33,34
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𝑓(𝑥) = −
1

2
⎯⎯(𝑥 − 4) + 10

      𝑦 = −
1

2
⎯⎯(𝑥 − 4) + 10

𝑔(𝑥) = −𝑥 + 10
       𝑦 = −𝑥 + 10

  −
1

2
⎯⎯(𝑥 − 4) + 10 = −𝑥 + 10

                           −10           − 10

             −
1

2
⎯⎯(𝑥 − 4) = −𝑥

−
1

2
⎯⎯(𝑥 − 8𝑥 + 16) = −𝑥

      −
1

2
⎯⎯𝑥 + 4𝑥 − 8 = −𝑥

    − ⎯𝑥 + 4𝑥 − 8 = −𝑥 = −2 

           𝑥 − 8𝑥 + 16 = 2𝑥
                  −2𝑥               − 2𝑥
         𝑥 − 10𝑥 + 16 = 0
         (𝑥 − 8)(𝑥 − 2) = 0

     𝑔(𝑥) = −𝑥 + 10
           𝑦 = −𝑥 + 10
        +𝑥   + 𝑥
   𝑦 + 𝑥 = 10
−𝑦            − 𝑦
          𝑥 = 10 − 𝑦

(𝑥 − 4)(𝑥 − 4)
𝑥 − 4𝑥 − 4𝑥 + 16
𝑥 − 8𝑥 + 16

   −
1

2
⎯⎯(𝑥 − 4) = −𝑥

−
1

2
⎯⎯(𝑥 − 4) = −𝑥 × −2

          (𝑥 − 4) = −2𝑥
 𝑥 − 8𝑥 + 16 = −2𝑥

𝑓(𝑎) = 𝑔(𝑎)

(4,10)

𝑦 = −𝑥 + 10

𝑥

𝑦

𝑦 = −
1

2
⎯⎯(𝑥 − 4) + 10

(2,8)

(8,2)

𝑥 − 8 = 0
        𝑥 = 8

𝑥 − 2 = 0
        𝑥 = 2

𝑎 = 8 𝑎 = 2

𝑓(𝑎) = 𝑔(𝑎)𝑎 = 8 𝑎 = 2

𝑎 = 𝑥

SAT # 8 - 35
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12 5

cos(∠𝑅𝑆𝑊) − sin(∠𝑊𝑆𝑇) = 0

𝑅

𝑆

𝑇

∠𝑅𝑆𝑊
∠𝑊𝑆𝑇

𝑊 ?
13 − 𝑥 𝑥

     𝑎 +𝑏 = 𝑐
 5 + 12 = 𝑐
25 + 133 = 𝑐
           169 = 𝑐
                𝑐 = 13

sin(∠𝑊𝑆𝑇) = cos(∠𝑅𝑆𝑊)

             
13 − 𝑥

sin (∠𝑅𝑆𝑊)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

12

sin(∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

13 − 𝑥

sin (90 − ∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

12

sin(∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

            
13 − 𝑥

cos(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

12

sin(∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

180 − ∠𝑅𝑊𝑆 = ∠𝑆𝑊𝑇

𝑥

sin (∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

5

sin (∠𝑇𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥

sin (∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

5

sin (180 − ∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥

sin (∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

5

sin (∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

sin(180 − ∠𝑅𝑊𝑆) = 𝑠𝑖𝑛180 cos(∠𝑅𝑊𝑆) − 𝑐𝑜𝑠180 sin(∠𝑅𝑊𝑆)
                                       = 0 − (−1)sin (∠𝑅𝑊𝑆)
                                       = sin (∠𝑅𝑊𝑆)

∠𝑅𝑆𝑊 + ∠𝑊𝑆𝑇 = 90
                  ∠𝑅𝑆𝑊 = 90 − ∠𝑊𝑆𝑇

sin(90 − ∠𝑊𝑆𝑇) = 𝑠𝑖𝑛90 cos(∠𝑊𝑆𝑇) − 𝑐𝑜𝑠90 sin(∠𝑊𝑆𝑇)
                                    = cos(∠𝑊𝑆𝑇) − 0
                                    = cos(∠𝑊𝑆𝑇)

∠𝑅𝑊𝑆 ∠𝑆𝑊𝑇∠𝑅 ∠𝑇

𝑥

sin (∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

5

sin (∠𝑅𝑊𝑆)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

sin (∠𝑅𝑊𝑆) =
5sin (∠𝑊𝑆𝑇)

x
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

13 − 𝑥

cos(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

12

5sin (∠𝑊𝑆𝑇)
x

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

13 − 𝑥

cos(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

12𝑥

5 sin(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

13 − 𝑥

cos(90 − ∠𝑅𝑆𝑊)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

12𝑥

5 sin(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

13 − 𝑥

−sin(∠𝑅𝑆𝑊)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

12𝑥

5 sin(∠𝑊𝑆𝑇)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

∠𝑅𝑆𝑊 + ∠𝑊𝑆𝑇 = 90
                  ∠𝑊𝑆𝑇 = 90 − ∠𝑅𝑆𝑊

cos(90 − ∠𝑅𝑆𝑊) = 𝑐𝑜𝑠90 cos(∠𝑅𝑆𝑊) + 𝑠𝑖𝑛90sin (∠𝑅𝑆𝑊)
                                   = 0 − 1(∠𝑅𝑆𝑊)
                                   = −sin (∠𝑅𝑆𝑊)

sin (∠𝑅𝑆𝑊) = cos(∠𝑅𝑆𝑊) =

cos 2(∠𝑅𝑆𝑊) = 1 − 2 sin (∠𝑅𝑆𝑊)

       sin(∠𝑅𝑆𝑊) =
1 − cos (2(∠𝑅𝑆𝑊))

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
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Minutes
   After
Injection
       (t)

    Penicillin
Concentration
         (P)
      ⎯⎯

        0         200

        5         152

      10         118

      15           93

      20           74
Time (Minutes)

?  𝜇𝑔

10𝑚𝑙
⎯⎯⎯⎯⎯ @ 5 𝑚𝑖𝑛

?  𝜇𝑔

8 𝑚𝑙
⎯⎯⎯⎯

5 10 15 20

@ 10 𝑚𝑖𝑛 37) 576=24^2
38) 0.8

𝑃(𝑡) = 200𝑏⎯⎯

𝑃(5) = 200𝑏⎯⎯⎯

𝑃(10) = 200𝑏⎯⎯⎯

𝑙𝑒𝑡 𝑃 = 𝑃𝑒𝑛𝑖𝑐𝑖𝑙𝑙𝑖𝑛 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 ⎯⎯

𝑙𝑒𝑡 𝑡 = 𝑡𝑖𝑚𝑒 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑗𝑒𝑐𝑡𝑖𝑜𝑛 (𝑚𝑖𝑛)

50

100

150

200

(5,

𝑡

𝑃

SAT # 8 - 37,38
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