Worksheet kinematics2 solutions
The position of a particle moving along the x axis depends on the time according to the equation x = ct2 - bt6, where x is in meters and t in seconds. Let c and b have numerical values 2.6 m/s2 and 1.4 m/s6, respectively. 
From t = 0.0 s to t = 1.3 s, (a) what is the displacement of the particle? Find its velocity at times (b) 1.0 s, (c) 2.0 s, (d) 3.0 s, and (e) 4.0 s. Find its acceleration at (f) 1.0 s, (g)2.0 s, (h) 3.0 s, and (i) 4.0 s.
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(a) Inthe first 1.3 s he displacement of the particle is  x(1.3 5 ) = (2.6m/s?)(13 5)2 = (14m[s)(13 s )6 = -24 m
(b) The velocity is given by ¥ = 26¢' = 65¢° = (5.2m/%)s! = (84mfs)e’ .
Pluggingin £= 105, we obtain ¥(10 3] = (52m/s")(10 5)! = (84m/s)(1.0 5)° = -3.2m/s

(c) similarly, ¥(20 s) = (52m/s%)(2.0 5)' ~ (84m/s%)(20 5)° = ~260m/s
@) v(30s) = (52m/s))(3.0 5) ~ (8B4m/s®)(3.0 5)° = ~2000m/s

(e) ¥(4.05) = (5.2m/s)(40 5)' = (B4m/s")(4.0 5)° = -8600m/s

() The acceleration s givenby @ = dv / dt = (5.2m/s)e” - (42.0m/s%)*

Pluggingin £= 105, we obtain (105 = (52mfs))(1.05)° = (42,0 mfs (1,05 )* = =37m/s?

(9 a(2.05) = (5.2mfs")(2.05)° — (420 mfs ©)(2.05)* = -670m/s”
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() a(305) = (52m/s7)(3.05)" = (42.0 m/s ©)(3.05)* = ~3400m/s

) ald0s) = (5.2m/s1)(4.05)" = (42,0 m/s )(4.05)* = ~11000m/s*





