
𝑣(𝑡) = න(6𝑡 − 24) 𝑑𝑡
 

 

𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 𝐶
   36 = 3(0)ଶ−24(0) + 𝐶
     𝐶 = 36
𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36

𝑎(𝑡) = 6𝑡 − 24

32m 2s

32m 4s

160m 4s

0

128
1D

+

A Particle moving East along a straight line, by the function 𝑠(𝑡) ;  0 ≤ 𝑡 ≤ 10.  𝑣(0) = 36, 𝑠(0) = −32.

𝑠(𝑡) = න(3𝑡ଶ − 24𝑡 + 36) 𝑑𝑡
 

 

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 + 𝐶
−32 = (0)ଷ − 12(0)ଶ + 36(0) + 𝐶
      𝐶 = −32
𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32

Find 𝑠(𝑡).

? d, t = 4. 

𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
      0 = 3𝑡ଶ − 24𝑡 + 36
      0 = 𝑡ଶ − 8𝑡 + 12
      0 = (𝑡 − 6)(𝑡 − 2)
                 𝑡 = 2,6

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
𝑠(4) = (4)ଷ−12(4)ଶ + 36(4) − 32
𝑠(4) = −16

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
𝑠(2) = (2)ଷ−12(2)ଶ + 36(2) − 32
𝑠(2) = 0

𝑑 = 32 + 16
𝑑 = 48

−32 → 0 = 32
0 → −16 = 16

Find 𝑣(𝑡).

  𝑦 = 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 (𝑠)
 𝑦ᇱ = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑣)
𝑦ᇱᇱ = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 (𝑎)

? s, t = 4. 

𝑣(𝑡) ;
𝑚

𝑠
⎯⎯ 𝑎∗(𝑡) ; 

𝑚

𝑠ଶ
⎯⎯

𝑠(𝑡) ; 𝑚

𝑡 ; 𝑠

? t, Farthest from the origin.

? t, Rest? 𝑣(𝑡) = 0.

𝑣(𝑡) > 0 ? 𝑣(𝑡) < 0 ?

𝑠(𝑡) = 0

Change Direction. 𝑣(𝑡) = 0 & 𝑣(𝑡) + → −
                      𝑣(𝑡) − → +

? t, Origin.

? t, Positive Velocity. ? t, Negative Velocity.

? t, Greatest v.
? t, Least v.

Check End Points.

? t, Greatest a.
? t, Least a.

𝑣ᇱ(𝑡) = 0

𝑣(𝑡) = 0

𝑎ᇱ(𝑡) = 0

? t, Speeding Up? ? t, Slowing Down?

𝑠(0) = −32

? 𝑑, t = 4. 

Need 𝑣(𝑡) = 0, 𝑠(𝑡)∗.

−32 → −16 = +16

𝑑 = 16

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
     0 = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
     0 = (𝑡 − 2)ଶ(𝑡 − 8)
                   𝑡 = 2,8

𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
𝑣(1) = 3(1)ଶ−24(1) + 36
𝑣(1) = +15 𝑣(3) = 3(3)ଶ−24(3) + 36

𝑣(3) = −9

𝑣(7) = 3(7)ଶ−24(7) + 36
𝑣(7) = +15

(0,2) 𝑈 (6,10) (2,6)

Find 𝑣(𝑡).

Find 𝑎(𝑡).

𝑠ᇱ(𝑡) = 𝑣(𝑡)

𝑣ᇱ(𝑡) = 𝑎(𝑡) න𝑎(𝑡) 𝑑𝑡
 

 

= 𝑣(𝑡)

න𝑣(𝑡) 𝑑𝑡
 

 

= 𝑠(𝑡)

                𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
𝑎(𝑡) = 𝑣ᇱ(𝑡) = 6𝑡 − 24

               𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
𝑣(𝑡) = 𝑠ᇱ(𝑡) = 3𝑡ଶ − 12𝑡 + 36

𝑣′(𝑡) = 6𝑡 − 24
      0 = 6𝑡 − 24
       𝑡 = 4

𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
𝑣(0) = 3(0)ଶ−24(0) + 36
𝑣(0) = 36

𝑣(10) = 3(10)ଶ−24(10) + 36
𝑣(10) = 96

𝑣(4) = −12∗

Max

Min

 𝑎(𝑡) = 6𝑡 − 24
𝑎′(𝑡) = 6

Jerk
Snap
Crackle
Pop

𝑎(𝑡) = 6𝑡 − 24
𝑎(0) = 6𝑡 − 24
𝑎(0) = −24

𝑎(10) = 6(10) − 24
𝑎(10) = 36 Max

Min

𝑠(4) = −16∗

𝑠(4) = −16∗𝑠(2) = 0∗

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
𝑠(6) = (6)ଷ−12(6)ଶ + 36(6) − 32
𝑠(6) = −32

PC 12 Cubic
Factoring

𝑠(10) = (10)ଷ−12(10)ଶ + 36(10) − 32
𝑠(10) = 128

Check End Points.

𝑡 = 2,6

𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
𝑣(5) = 3(5)ଶ−24(5) + 36
𝑣(5) = −9

 𝑎(𝑡) = 6𝑡 − 24
𝑎(1) = 6(1) − 24
𝑎(1) = −18

𝑎(3) = 6(3) − 24
𝑎(3) = −8

𝑎(𝑡) = 6𝑡 − 24
𝑎(5) = 6(5) − 24
𝑎(5) = 6

𝑎(5) = +6

𝑎(7) = 6(7) − 24
𝑎(7) = +18

𝑣(7) = 15∗
𝑣(1) = +15∗ 𝑣(3) = −9∗

𝑎 & 𝑣 𝑆𝑎𝑚𝑒 𝑆𝑖𝑔𝑛. 𝑎 & 𝑣 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑆𝑖𝑔𝑛𝑠.
(0,2) 𝑈 (4,6)(2,4) 𝑈 (6,10)

𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32

? t, a = 6.? a, t = 5.
𝑎(𝑡) = 6𝑡 − 24
      6 = 6𝑡 − 24
       𝑡 = 5

? v, t = 4.
𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36
𝑣(4) = 3(4)ଶ−24(4) + 36
𝑣(4) = −12

𝑠(𝑡) = 𝑠(0) + න 𝑣(𝑡)
௧

଴

𝑑𝑡𝑣(𝑡) = 𝑣(0) + න 𝑎(𝑡)
௧

଴

𝑑𝑡

Def. Int. Net Change.

𝑠(0) = −32

𝑠(4) = −16∗
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𝑠(𝑡) = 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32

(2,0)

(8,0)

𝑓(𝑡) = 𝑠(𝑡)

𝑡

𝑓ᇱ(𝑡) = 𝑣(𝑡) = 3𝑡ଶ − 24𝑡 + 36

𝑓ᇱᇱ(𝑡) = 𝑎(𝑡) = 6𝑡 − 24

𝑓ᇱ(𝑡) = 𝑣(𝑡)

𝑓ᇱᇱ(𝑡) = 𝑎(𝑡)

𝑡

𝑡

(6, −32)

(2,0)

(0,36)

(0, −32)

(0, −24)

(6,0)

(4, −12)

(4,0)

(10,128)

+𝑣, −𝑎 −𝑣, −𝑎 −𝑣, +𝑎 +𝑣, +𝑎

Speed UpSlow Down Slow DownSpeed Up

𝑡 = 0             2                     4                      6                    10

Change 
Direction

Change 
Direction

If a bounce only stopped 
then same direction 

Rest Rest

(8,36)

(10,96)

(10,36)

Greatest +ve 
Acceleration

Greatest velocity and speed

Greatest 
negative 
velocity

Greatest -ve 
Acceleration

Instant zero 
acceleration

Farthest From 
Origin

Positive 
Direction 

Positive 
Direction 

Negative 
Direction 

(4, −16)

CP: Max

CP: MinIP

CP: Min

2 60 10

𝑣(𝑡) = 𝑠′(𝑥)

𝑠(𝑡)

+ − +

(0, −32)

(2,0)

(6, −32)

(10,128)

Loc
MaxLoc Min Loc Min

Abs
Max

0 10

𝑎(𝑡) = 𝑠′′(𝑥)

𝑣(𝑡) = 𝑠′(𝑡)

− +

(0,36) (4, −12) (10,96)
Loc
Max

Abs
Min

Abs
Max

4

Number Lines In Line!

𝑓ᇱᇱᇱ(𝑡) = 𝐽𝑒𝑟𝑘 = 6 ≠ 0

Left
Origin

Origin
Left
Origin

Left
Origin

Origin

Right
Origin

? d, t = 4. ? 𝑑, t = 4. Need 𝑣(𝑡) = 0, 𝑠(𝑡)∗.

න 𝑣(𝑡) 𝑑𝑡
ସ

଴

න (3𝑡ଶ − 24𝑡 + 36) 𝑑𝑡
ସ

଴

         𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
        (4)ଷ−12(4)ଶ + 36(4) − 32 −
        ((0)ଷ−12(0)ଶ + 36(0) − 32)
        −16 − (−32) = 16

4
0

න |𝑣(𝑡)| 𝑑𝑡
ସ

଴

= න 𝑣(𝑡)𝑑𝑡
ଶ

଴

+ − න 𝑣(𝑡)𝑑𝑡
ସ

ଶ

න (3𝑡ଶ − 24𝑡 + 36) 𝑑𝑡
ଶ

଴

− න (3𝑡ଶ − 24𝑡 + 36) 𝑑𝑡
ସ

ଶ

𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32    − 𝑡ଷ − 12𝑡ଶ + 36𝑡 − 32
(2)ଷ−12(2)ଶ + 36(2) − 32 − (−32∗) −
((4)ଷ−12(4)ଶ + 36(4) − 32 − ((0)ଷ−12(0)ଶ + 36(0) − 32)
0 − (−32∗) − (−16∗ − (0∗) = 48

2
0

4
2

0 10

𝑎(𝑡) = 𝑠′′(𝑥)

𝑠(𝑡)

− +
(4, −16)

IP

4
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