Practice Problems on Vectors – Answers

( note: vectors are in bold print)

1)
∆d1  =  3.0km[E]  =  (3,0)

a)
∆dtotal = (3,0)+ (0,-4)+ (-8,0)+ (0,6)


∆d2 =  4.0km[S]  =  (0,-4)


∆dtotal = (-5,2)


∆d3 =  8km[W]   =  (-8,0)


∆dtotal = 5.4km[W22°N]


∆d4 =  6.0km[N]  =  (0,6)

b) total distance = 3.0+4.0+8+6.0=21km
average speed v = 6.0km/h

v = d/t (  t = d/v (  t = 21/6.0 = 3.5h


c)
vave = ∆d / ∆t = 5.4km[W22°N] / 3.5h  =  1.5km/h[W22°N]

2)
a)
v1  = 255m/s[NE] = 918km/h[NE]


aave = 0.25km/h/min[E] = 15km/h2 [E]


aave = ∆v / ∆t  ( ∆v =  aave ∆t ( v2 – v1  = aave ∆t ( v2 = aave ∆t+ v1

v2 = aave ∆t+ v1 = (15km/h2 [E])(3.0h)  +  918km/h[NE]


v2 = 45km/h [E]  +  918km/h[NE] 


v2 =  (45,0)  +  (650,650)  (simply converting each to component notation)


v2 = (695,650) = 950km/h [ E43°N]  (by converting back to magnitude/direction)


b) 
vave = (v1 + v2 )/ ∆t  =  (918 km/h[NE] + 950km/h [E43°N] ) / 2  

vave = ((650,650)  + (695,650)) / 2


vave = (673,650) = 940km/h[E44°N]


c)
∆d = Vave ∆t  =  (940 km/h[E44°N] ) (3.0h)  =  2800km[E44°N]

3)

∆d1  =  37m[N26°W]  =  (-16,33)

a)
∆dtotal = (-16,33) + (-54,-22)+ (-4,-28)


∆d2 =   58m[W22°S]  =  (-54,-22)


∆dtotal = (-74,-17)


∆d3 =   28m[S8°W]  =  (-4,-28)


∆dtotal = 76m[W13°S]


∆t = 26 seconds

b) Vave = ∆d / ∆t = 76m[W13°S]/ 26s  =  2.9m/s[W13°S]

4)

∆t = 5 min = 300sec

	Boat 1
	Boat 2

	v1   = 21m/s[N]       aave = 0.032m/s2[N]

v2 = aave ∆t+ v1
v2 = (0.032m/s2[N])(300s)  +  21m/s[N]

v2 = 9.6m/s [N]  +  21m/s[N] 

v2 = 31m/s [N]


	v1   = 18m/s[NE]       aave = 0.032m/s2[N]

v2 = aave ∆t+ v1
v2 = (0.032m/s2[N])(300s)  +  18m/s[NE]

v2 = 9.6m/s [N]  +  18m/s[NE] 

v2 =  (0,9.6)  +  (12.7,12.7) 

v2 = (12.7,22.3) = 26m/s [ E60°N]

	vave = (v1 + v2 )/ 2  = (21m/s[N] + 31m/s[N] ) / 2  vave = (52m/s[N]) / 2

vave = 26m/s[N]
	vave=(v1 + v2 )/ 2 =(18m/s[NE]+26m/s[E60°N])/2  
vave = ((12.7,12.7)  + (12.7,22.3)) / 2

vave = (12.7,17.5) = 22m/s[E54°N]

	∆d = Vave ∆t  

∆d = (26m/s[N])(300s)  

∆d = 7800m[N]
	∆d = Vave ∆t  

∆d = (22m/s[E54°N])(300s)  

∆d = 6600m[E54°N]


Displacement between the boats is given by the difference between the position vectors 

Displacement = 7800m[N] - 6600m[E54°N]

Displacement = (0,7800) – (3880,5340)  =  (-3880,2460)  =  4590m [W32°N] (this is the position of boat 1 as viewed from boat 2 at the end of the interval)

Therefore the distance between them would be 4590m at the end of the 300sec time interval.

