
F12-3

s = ∫(4t-3t²) = 2t²-t³+c

when s = 0, t = 0

0=0-0 +c

so that c = 0

s=2t²-t³

when t = 4

s=2(4)²-(4)³

s=-32m ans

F12-4

v = (0.5t³-8t)

dv/dt = 1.5t²-8



at t = 2

dv/dt= 1.5(2²)-8 = -2ms⁻² ans

F12-7

a = (4t²-2)

s=∫(∫(a)dt)dt=∫(∫(4t²-2)dt)dt

             =∫(4/3)t³-2t+c dt 

             = t⁴/3 - t² + ct + k

when t= 0, s=-2

therefore,

  0 - 0 + 0 + k = -2

  k=-2

when t = 2, s = -20

2⁴/3 - 2² + 2c - 2 = -20

16/3 - 4 +2c - 2 =-20

2c = -16/3 + 4 + 2 -20

2c = -58/3

c=-29/3

when t = 4

s = 4⁴/3 - 4² - 29(4)/3 - 2

  ≡ 256/3 - 16 - 116/3 - 2

  = 28.667m ans

F12-8

v = (20 - 0.05s²)

when s = 15m

v = (20 - 0.05(15)²)

v = 20 - 0.05(225)

  = 20 - 11.25

  = 8.75 ms⁻¹



t = ds/dv

s = √((v-20)/(-0.05))

ds/dv = -10(-20(v-20))⁻⁰⁰̇ ⁵

d²s/dv² = 200(-20(v-20))⁻¹⁰̇ ⁵

a = dv²/d²s = ((-20(v-20))¹⁰̇ ⁵)/200

when v = 8.75 ms⁻¹

a = ((-20(8.75-20))¹⁰̇ ⁵)/200

a = 16.875 ms⁻² ans


