Rectilinear Motion Problems - answers

1)  Given:    v1  = 60 km/h  = 16.7 m/s   |    v2 = 0 km/h = 0 m/s    |     a = ? m/s2    |     ∆t =  11s

a = ∆v / ∆t  =  ( v2 -   v1  )/ ∆t  =  (0 m/s - 16.7 m/s) / 11s  =  -1.51 m/s2
2)  Given:    v1 = 60 km/h = 16.7 m/s   |  v2 = 80 km/h = 22.2m/s  |  a = ? m/s2    |  ∆t =  5s


a) above  
b) ∆d = [( v1  + v2 )/ 2 ] ∆t  = [(16.7m/s + 22.2m/s) / 2 ] 5s = 97.3 m


c) a = ∆v / ∆t = (v2  -  v1 )/ ∆t = (22.2m/s - 16.7m/s)/5s  =  1.1 m/s2 

3)  Given :    v1 = 150 m/min  = 2.5 m/s   |    v2 = 0 m/min = 0 m/s    |     a = ?  |     ∆t =  25s   |   ∆d = ?


a)  ∆d = [(  v1  + v2 )/ 2 ] ∆t  = [(2.5m/s + 0m/s) / 2 ] 25s = 62.5 m/2  =  31.3 m


b)  a = ∆v / ∆t = (v2   -   v1 )/ ∆t = (0m/s - 2.5m/s)/25s  =  -0.1 m/s2 

4)  Given :    v1 = ? m/s   |    v2 =  0 m/s    |     a = ?    |     ∆t =  2.5s  |  ∆d = 25 m


a)  ∆d = [(  v1  + v2 )/ 2 ] ∆t  ==>  25m =  [(  v1 + 0m/s) / 2 ] 2.5s ==>    v1  = 20 m/s


b)  v22 = v12 + 2a∆d   ==>  2a∆d  = v22 - v12 ==>  (2) (a) (25) = -400  ==>  a = -8m/s2
5)  
a)  vaverage = total distance / total time  =  200m / 120 s  =  1.67 m/s



100 m at 20 m/s takes 5 sec  and  100 m at 1 m/s takes 100 sec  ===> total = 120 sec


b)   vaverage = total distance / total time  =  600 m / 200 s  =   3 m/s



100 s at 5 m/s gives a dist of 500 m and 100 s at 1 m/s gives 100 m ===> total = 600 m


c)  vaverage = (  v1 + v2 )/ 2 = (60 km/h + 100 km/h) / 2  =  80 km/h

6)  Given :     v1 = 0 m/s (assume)   |    v2 = ?    |     a = 5 m/s2  |     ∆t =  3s   |   ∆d = ?


a)  v2 = a∆t +   v1 = (5)(3) + 0 = 15 m/s


b)  ∆d = (1/2) a t2  +    v1 t  = (0.5) (5) (3)2  +  (0)(3)  =  22.5 m

7)  Given :    v1 = 0 m/s   |    v2 = 350 m/s    |     a = ?  |     ∆t =  ?   |   ∆d = 0.75 m


a)  v22 =  v12 + 2a∆d   ==>  2a∆d  = v22 -  v12 ==>  (2) (a) (0.75) =  122500 ==>  a = 81700m/s2
8)  Given :    v1 = 0 m/s   |    v2 =  ?    |     a = ?  |     ∆t = 2.0s   |   ∆d = 2.0 m


∆d = [(  v1  + v2 )/ 2 ] ∆t  ==>  2.0m =  [(0m/s + v2 ) / 2 ] 2.0s ==> v2 =  2.0 m/s

9)  Given :     v1 = 30 m/s   |    v2 =  0m/s    |     a = -5.0 m/s2  |     ∆t = ?   |   ∆d = ?


v22 =  v12 + 2a∆d  ==>  2a∆d  = v22 -  v12  ==>  (2) (-5)∆d = 0 - 302  ==>  ∆d = 90m

10) Given:     v1 = 4 m/s   |    v2=  0 m/s    |     a = ?  |     ∆t = 2.0s   |   ∆d = ?


a)  a = ∆v / ∆t  =  -4m/s / 2s  =  2 m/s2 


b)   vaverage = (  v1 + v2)/ 2 = (4 m/s + 0 m/s) / 2  =  2 m/s


c)  first find the final speed of the bal after 1 second  ==>  v2 = a∆t +   v1 = (-2)(1) + 4 = 2m/s



then  vaverage = (  v1 + v2 )/ 2 = (4 m/s + 2 m/s) / 2  =  3m/s


d)  ∆d = (vaverage)(∆t)  =  (2m/s) (2s) = 4m


e)   v2 = a∆t +  v1  = (-2)(3) + 4 = -2m/s


f)  let ∆d = 0m  ==>  ∆d = (1/2) a t2  +    v1 t  ==>  0 =  (0.5) (-2) t2  +  (4)t  



==> -t2 + 4t = 0  ==>  t = 0  or  t = 4  then t = 4 s is the proper answer.
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11) Given :    v1 = 8 m/s   |    v2 =   ?    |     a = -1m/s2  |     ∆t = 4.0s   |   ∆d = ?


∆d = (1/2) a t2  +    v1 t   = (0.5)(-1)(4)2  +  (8)(4)  =  24 m

12) Given :     v1 = 3 m/s   |    v2 =  7 m/s    |     a = ?  |     ∆t = 12s   |   ∆d = ?


∆d = [(  v1  + v2 )/ 2 ] ∆t  =  [(3 + 7) / 2 ] 12  =  60 m

13) Given :     v1 = 8 m/s   |    v2 =  ?    |     a = ?  |     ∆t = 8s   |   ∆d = 200 m


b)  ∆d = (1/2) a t2  +    v1 t   ==>   (1/2) a t2  = ∆d -   v1  t  ==> (0.5) a (8)2 = 200 - (8)(8)



a = 4.25 m/s2 


a)  v2 = a ∆t +   v1 =  (4.25) (8) + 8  =  42 m/s

14) Given :     v1 = 54 km/s = 15 m/s   |    v2 =  0 m/s   |   a = ?  |     ∆t = 4s   |   ∆d = ?


( NOTE: he is 120m from the skunk when he starts braking but this is not ∆d )


a) a = ∆v / ∆t  =  -15m/s / 4s  =  -3.75  m/s2 


b)  ∆d = (1/2) a t2  +    v1 t  =  (0.5) (-3.75) (16)  +  (15) (4)  =  30m  therefore he travelled a 

total of 30 m while he was stopping which leaves him still 90 m from the skunk !


c)  No he didn't hit the skunk.

15) Given :    v1 = 12 m/s   |    v2 =  0 m/s   |   a = ?  |     ∆t = ?   |   ∆d =42 m


it is easier to do (b) first !


a)  ∆d = [(  v1  + v2 )/ 2 ] ∆t  ==> 42 = [(12 + 0) / 2 ] ∆t ==>  ∆t = 7 s


b)  a = ∆v / ∆t  =  -12 / 7  =  -1.7 m/s2 

16) Given :    v1 = 10 m/s   |    v2 =  4 m/s   |   a = ?  |     ∆t = ?   |   ∆d =56 m


it is easier to do (b) first !


b)  v2 2 =  v1 2 + 2a∆d  ==>  2 a ∆d = v2 2 -  v1 2  ==>  (2)a(56) = 16 - 100  ==>  a = -0.75 m/s2 


a)  in order for the rider to stop the final speed must be 0 m/s



v2 = a ∆t +   v1 ==>  ∆t = (v2 -   v1 )/ a  = ( 0 - 10 ) / -0.75  =  13.3 s
