
𝑎 =
∆𝑣

∆𝑡
⎯⎯⎯=

𝑣௙ − 𝑣௜

𝑡
⎯⎯⎯⎯⎯⎯

𝐹𝑖𝑛𝑑 "a" 𝑖𝑓 𝑎 𝑐𝑎𝑟 𝑔𝑒𝑡𝑠 

𝑡𝑜 39
𝑚

𝑠
⎯⎯ 𝑖𝑛 3 𝑠 𝑓𝑟𝑜𝑚 𝑟𝑒𝑠𝑡.

𝑎 =
∆𝑣

𝑡
⎯⎯⎯

𝑎 =
39 − 0

3
⎯⎯⎯⎯⎯⎯

𝑎 = 13
𝑚

𝑠ଶ⎯⎯

𝐹𝑖𝑛𝑑 "t" 𝑖𝑓 𝑖𝑡 𝑡𝑎𝑘𝑒𝑠 𝑎 𝑏𝑜𝑎𝑡 𝑓𝑟𝑜𝑚

𝑟𝑒𝑠𝑡 𝑡𝑜 36
𝑚

𝑠
⎯⎯ 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑡 9

𝑚

𝑠ଶ⎯⎯?

𝑎 =
∆𝑣

𝑡
⎯⎯⎯

𝑡 =
∆𝑣

𝑎
⎯⎯⎯

𝑡 =
36

9
⎯⎯⎯

𝑡 = 4𝑠

       𝑎 =
∆𝑣

𝑡
⎯⎯⎯

       9 =
36

𝑡
⎯⎯⎯

𝑡 × 9 =
36

𝑡
⎯⎯⎯× 𝑡

     9𝑡 = 36

     
9𝑡

9
⎯⎯ =

36

9
⎯⎯⎯

        𝑡 = 4𝑠

𝐹𝑖𝑛𝑑 "v" 𝑖𝑓 𝑎 𝑓𝑖𝑠ℎ 𝑎 = 5
𝑚

𝑠ଶ⎯⎯

𝑓𝑜𝑟 13 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑓𝑟𝑜𝑚 𝑟𝑒𝑠𝑡?

           𝑎 =
∆𝑣

𝑡
⎯⎯⎯

           5 =
∆𝑣

13
⎯⎯⎯

 13 × 5 =
∆𝑣

13
⎯⎯⎯× 13

        ∆𝑣 = 65
𝑚

𝑠
⎯⎯

𝑣௙ − 𝑣௜ = 65
𝑚

𝑠
⎯⎯

𝑎 =
∆𝑣

𝑡
⎯⎯⎯

∆𝑣 = 𝑎𝑡
∆𝑣 = 5 × 13

∆𝑣 = 65
𝑚

𝑠
⎯⎯

𝐹𝑖𝑛𝑑 "a" 𝑜𝑓 𝑎 𝑟𝑎𝑏𝑖𝑡 𝑡ℎ𝑎𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠

𝑓𝑟𝑜𝑚 8
𝑚

𝑠
⎯⎯𝑡𝑜 24

𝑚

𝑠
⎯⎯ 𝑖𝑛 4 𝑠𝑒𝑐𝑜𝑛𝑑𝑠.

𝑎 =
∆𝑣

∆𝑡
⎯⎯⎯

𝑎 =
24 − 8

4 − 0
⎯⎯⎯⎯⎯⎯

𝑎 =
16

4
⎯⎯⎯

𝑎 = 4
𝑚

𝑠ଶ⎯⎯

𝑣௜ = 0

0

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 0 + 5(13)

𝑣௙ = 65
𝑚

𝑠
⎯⎯

𝐹𝑖𝑛𝑑 "v" 𝑜𝑓 𝑎 𝑓𝑖𝑠ℎ 𝑔𝑒𝑡 𝑖𝑓 𝑖𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠

𝑓𝑟𝑜𝑚 𝑟𝑒𝑠𝑡 𝑎𝑡 5
𝑚

𝑠ଶ
⎯⎯ 𝑓𝑜𝑟 13 𝑠𝑒𝑐𝑜𝑛𝑑𝑠?

𝐻𝑜𝑤 𝑙𝑜𝑛𝑔 𝑡𝑜 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒 𝑡𝑜 10
𝑚

𝑠
⎯⎯ 

𝑓𝑟𝑜𝑚 𝑟𝑒𝑠𝑡 𝑎𝑡 2
𝑚

𝑠ଶ⎯⎯ ?

 𝑣௙ = 𝑣௜ + 𝑎𝑡

18 = 6 + 2𝑡
12 = 2𝑡
   𝑡 = 6 𝑠

𝑣௙ = 𝑣௜ + 𝑎𝑡

  𝑡 =
𝑣௙ − 𝑣௜

𝑎
⎯⎯⎯⎯⎯⎯

  𝑡 =
18 − 6

2
⎯⎯⎯⎯⎯⎯

  𝑡 = 6𝑠

       𝑎 =
𝑣

𝑡
⎯⎯

𝑡 × 2 =
10

𝑡
⎯⎯⎯× 𝑡

     2𝑡 = 10
       𝑡 = 5 𝑠

𝑎 =
𝑣

𝑡
⎯⎯

𝑡 =
𝑣

𝑎
⎯⎯

𝑡 =
10

2
⎯⎯⎯

𝑡 = 5 𝑠

𝐻𝑜𝑤 𝑙𝑜𝑛𝑔 𝑡𝑜 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒 𝑓𝑟𝑜𝑚 

6
𝑚

𝑠
⎯⎯ 𝑡𝑜 18

𝑚

𝑠
⎯⎯ 𝑎𝑡 2

𝑚

𝑠ଶ⎯⎯ ?

𝐻𝑜𝑤 𝑓𝑎𝑠𝑡 𝑑𝑜𝑒𝑠 𝑎 𝑐𝑎𝑟 𝑔𝑒𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑛𝑔

𝑎𝑡 3
𝑚

𝑠ଶ⎯⎯ 𝑓𝑟𝑜𝑚 10
𝑚

𝑠
⎯⎯ 𝑓𝑜𝑟 6 𝑠𝑒𝑐𝑜𝑛𝑑𝑠?

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 10 + (3)(6)

𝑣௙ = 28
𝑚

𝑠
⎯⎯

OR
 𝑣௙ = 𝑣௜ + 𝑎𝑡

10 = 0 + 2𝑡
   𝑡 = 5 𝑠

𝑎 =
𝑣

𝑡
⎯⎯

5 =
𝑣

13
⎯⎯⎯

𝑣 = 65
𝑚

𝑠
⎯⎯

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑎 𝑡𝑟𝑢𝑐𝑘 𝑡ℎ𝑎𝑡 

𝑟𝑒𝑎𝑐ℎ𝑒𝑠 25
𝑚

𝑠
⎯⎯ 𝑎𝑐𝑐𝑙𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑡 5

𝑚

𝑠ଶ⎯⎯ 𝑖𝑛 2 𝑠𝑒𝑐𝑜𝑛𝑑𝑠? 

𝑣௙ = 𝑣௜ + 𝑎𝑡

25 = 𝑣௜ + 5(2)
25 = 𝑣௜ + 10

 𝑣௜ = 15
𝑚

𝑠
⎯⎯

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௜ = 𝑣௙ − 𝑎𝑡

𝑣௜ = 25 − 5(2)
𝑣௜ = 15 𝑚/𝑠

 𝑎 =
𝑣௙ − 𝑣௜

𝑡
⎯⎯⎯⎯⎯⎯

𝑎𝑡 = 𝑣௙ − 𝑣௜

𝑣௙ = 𝑣௜ + 𝑎𝑡

∆= 𝑓𝑖𝑛𝑎𝑙 − 𝑖𝑛𝑖𝑡𝑖𝑎𝑙

OR

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣 = 0 𝑣 = 39

𝑡 = 3 𝑎 = ? = 13

𝑣 = 0 𝑣 = 36

𝑎 = 9 𝑡 = ? = 4

𝑣 = 0 𝑣 = ? = 65

𝑡 = 13 𝑎 = ? = 5

𝑡   𝑣
0  0
1  13
2  26
3  39

Obviously!
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𝐻𝑜𝑤 𝑓𝑎𝑟 𝑑𝑜𝑒𝑠 𝑎 𝑐ℎ𝑒𝑒𝑡𝑎ℎ 𝑔𝑒𝑡 𝑟𝑢𝑛𝑛𝑖𝑛𝑔 𝑎𝑡

6
𝑚

𝑠
⎯⎯ 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠 𝑎𝑡 3

𝑚

𝑠ଶ⎯⎯ 𝑓𝑜𝑟 4 𝑠. 𝑊ℎ𝑎𝑡 𝑖𝑠 ℎ𝑒𝑟 𝑣௙?

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 6 + 3(4)

𝑣௙ = 18
𝑚

𝑠
⎯⎯

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

  𝑑 =
𝑣௙

ଶ − 𝑣௜
ଶ

2𝑎
⎯⎯⎯⎯⎯⎯⎯

  𝑑 =
18ଶ − 6ଶ

2(3)
⎯⎯⎯⎯⎯⎯⎯⎯

  𝑑 = 48 𝑚

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝐵𝑒𝑎𝑟 𝑟𝑒𝑎𝑐ℎ𝑖𝑛𝑔

 𝑎 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 15
𝑚

𝑠
⎯⎯ 𝑓𝑟𝑜𝑚 𝑅𝑒𝑠𝑡 𝑖𝑛 5𝑠?

𝑣௙ = 𝑣௜ + 𝑎𝑡

𝑣௙ = 𝑎𝑡

  𝑎 =
𝑣௙

𝑡
⎯⎯

  𝑎 =
15

5
⎯⎯⎯

  𝑎 = 3
𝑚

𝑠ଶ
⎯⎯

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

𝑑 =
𝑣௙

ଶ

2𝑎
⎯⎯⎯

𝑑 =
15ଶ

2(3)
⎯⎯⎯⎯

𝑑 = 37.5 𝑚

𝐻𝑜𝑤 𝐹𝑎𝑟 𝑑𝑖𝑑 𝑡ℎ𝑒 𝐵𝑒𝑎𝑟 𝑔𝑒𝑡 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑡𝑖𝑚𝑒?

𝑣 = 6 𝑣 = ? = 18

𝑎 = ? = 3

𝑑 = ? = 48𝑚

𝑣 = 0 𝑣 = 15

𝑎 = 3
𝑡 = 4

𝐻𝑜𝑤 𝐹𝑎𝑟 𝑑𝑖𝑑 𝑡ℎ𝑒 𝐶ℎ𝑒𝑒𝑡𝑎ℎ 𝑔𝑒𝑡 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑡𝑖𝑚𝑒?

𝑑 = ? = 48

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣௙ 𝑜𝑓 𝑎 𝑏𝑜𝑎𝑡 𝑖𝑓 𝑖𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠

𝑎𝑡 4
𝑚

𝑠ଶ⎯⎯𝑓𝑟𝑜𝑚 25
𝑚

𝑠
⎯⎯ 𝑖𝑛 125 𝑚?

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

𝑣௙ = ට𝑣௜
ଶ + 2𝑎𝑑

⎯⎯⎯⎯⎯⎯⎯⎯
 

𝑣௙ = ඥ25ଶ + 2(4)(125)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑣௙ = 40.3 𝑚/𝑠

   𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

   𝑣௙
ଶ = 25ଶ + 2(4)(125)

   𝑣௙
ଶ = 1625

ට𝑣௙
ଶ

⎯⎯⎯
 

= √1625
⎯⎯⎯⎯⎯ 

     𝑣௙= 40.3 𝑚/𝑠

𝐹𝑖𝑛𝑑 𝑣௜ 𝑜𝑓 𝑎 𝑤ℎ𝑎𝑙𝑒 𝑖𝑓 𝑖𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠

𝑎𝑡 5
𝑚

𝑠ଶ⎯⎯𝑡𝑜 75 
𝑚

𝑠
⎯⎯ 𝑖𝑛 60 𝑚?

        𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

       75ଶ= 𝑣௜
ଶ + 2(5)(60)

   5625 = 𝑣௜
ଶ + 600

√5025
⎯⎯⎯⎯⎯ 

= ට𝑣௜
ଶ

⎯⎯⎯
 

           𝑣௜= 70.9
𝑚

𝑠
⎯⎯

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

𝑣௜ = ට𝑣௙
ଶ − 2𝑎𝑑

⎯⎯⎯⎯⎯⎯⎯⎯
 

𝑣௜ = ඥ75ଶ − 2(5)(60)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

𝑣௜ = 70.9
𝑚

𝑠
⎯⎯

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑎𝑐𝑐𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑛 𝑜𝑏𝑗𝑒𝑐𝑡 𝑤ℎ𝑖𝑐ℎ 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑒𝑠 𝑓𝑟𝑜𝑚 2
𝑚

𝑠
⎯⎯𝑡𝑜 8

𝑚

𝑠
⎯⎯𝑖𝑛 12 𝑚?

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

8ଶ = 2ଶ + 2(𝑎)(12)
64 = 4 + 24𝑎
60 = 24𝑎

  𝑎 = 2.5
𝑚

𝑠ଶ
⎯⎯

𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

  𝑎 =
𝑣௙

ଶ − 𝑣௜
ଶ

2𝑑
⎯⎯⎯⎯⎯⎯⎯

 𝑎 =
8ଶ − 2ଶ

2(12)
⎯⎯⎯⎯⎯⎯⎯

 𝑎 = 2.5
𝑚

𝑠ଶ⎯⎯

    𝑣௙
ଶ= 𝑣௜

ଶ + 2𝑎𝑑

18ଶ = 6ଶ + 2(3)𝑑
324 = 36 + 6𝑑
288 = 6𝑑
     𝑑 = 48𝑚

    𝑣௙
ଶ= 𝑣௜

ଶ + 2𝑎𝑑

15ଶ = 0ଶ + 2(3)𝑑
324 = 0 + 6𝑑
324 = 6𝑑
     𝑑 = 37.5𝑚

Algebra
Isolate 1st

𝑣 = 4 𝑣 = ?𝑎 = ? = 40.3

𝑑 = 125

𝑣 = ? = 70.9 𝑣 = 75

𝑎 = 5

𝑑 = 60

𝑣 = 2 𝑣 = 8

𝑎 = ? = 2.5

𝑑 = 12

𝑣௙ = 𝑣௜ + 𝑎𝑡 𝑣௙
ଶ = 𝑣௜

ଶ + 2𝑎𝑑

𝑡   𝑣
0  0
1  3
2  6
3  9
4  12
5  15

Obviously!
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