Physics Solutions to Unit 5 WS 2
1. 54280 N

FL: Force lifting helicopter off ground

ΣF = FL – FE = ma

      FL – (4600kg)(9.8N/kg) = (4600kg)(2m/s2)




     FL = 9200 N + 45080 N




     FL​ = 54280 N

2. No, bag breaks
 FB: Force of the bag on the groceries
 F​G​: Force of the groceries on the bag
ΣF = FB – F​G = msystema
          FB – mgroceriesg = (20kg)(5m/s2)

           FB – (20kg)(9.8N/kg) = (20kg)(5m/s2)


   
      FB​ = 100 N + 196 N


  
      FB = 296 N

296 N > 250 N, so the bag breaks
3. Beginning: 2.45 m/s2

Remember that the scales reading gives you 
End: -2.94 m/s2


the Normal Force
(1) We need to know what the mass of the system is

Consider the elevator while it is at rest and the scale

reads 840N


ΣF = FN – F​E = 0
          


     FN​ = FE


  

          (840N) = mg




840N = m(9.8N/kg)




     m = 85.71 kg

(2) Let’s look at the beginning of the trip
ΣF = FN – F​E = ma
          

        FN​ – mg = (85.71 kg)a


       (1050 N) – (85.71 kg)(9.8N/kg) =  (85.71kg)a

  

          (210N) = (85.71kg)a


  
      2.45 m/s2 = a

(3) Let’s look at the end of the trip

ΣF = FN – F​E = ma
          

        FN​ – mg = (85.71 kg)a


        (588 N) – (85.71 kg)(9.8N/kg) =  (85.71kg)a

  

        (-252N) = (85.71kg)a


  
    -2.94 m/s2 = a

4. 5.2 m/s2
Max occupancy 20 ppl at 75kg/person plus elevator mass of 500kg
Max Mass (m): 2000kg (from above info)

Max Tension (FT):  30,000 N

Find Max acceleration under these conditions

ΣF = FT – F​E = ma
          

        FT – mg = (2000 kg)a


    (30,000 N) – (2000 kg)(9.8N/kg) =  (2000kg)a

 
                  (10400N) = (2000kg)a


  
         5.2 m/s2 = a

5. 6305 N

Givens:


Need to find the net force acting on the car
m = 710 kg

vi​ = 0 m/s


ΣF = ma, so we need acceleration also
xi = 0 m

xf = 40 m

 t = 3 s





(1) Find Acceleration






xf = xi + vit + ½ at2




       40m = 0m + (0m/s)(3s) + ½ a(3s)2




       40m = ½ a (9s2)




           4.44 m/s2 = ½ a





8.88 m/s2 = a




(2) Find Net Force

ΣF = ma

ΣF = (710kg)(8.88 m/s2)
ΣF = 6305 N

(if you leave the numbers in your calculator, it is 6311 N)

6. 62.5 m

Givens:
m = 1000 kg


Find distance… ∆x

vi = 25 m/s

vf = 0 m/s

Force of the brakes: FB​ = 5000 N
Need to find acceleration before we can find the distance

(1) Find Acceleration


ΣFx = max
 
  FB​ = ma

   (5000 N) = (1000 kg)a


    a = 5 m/s2
(2) Find Distance

vf2 = vi2 + 2a∆x

0 = (625 m2/s2) +2(5m/s​2)∆x

  


   62.5 m = ∆x
7. PART A: 14 m/s
Givens:
 m = 65 kg



Need to find vf
∆x = 10 m

vi = 0 m/s 

a = 9.8 m/s2 (free fall)

vf2 = vi2 + 2a∆x

vf2 = 0 +2(9.8m/s2)(10m)

vf2 = 196 m2/s2
 vf = 14 m/s

PART B: 3185 N
Givens:




m = 65 kg


Need to find the net force




vi​ = 14 m/s (from part A)
but…..




vf = 0 m/s


ΣF = ma, so we need acceleration
∆x = -2 m

                                                          vf2 = vi2 + 2a∆x

0 = (14 m/s)2 +2a(-2m)

 


         -196 m2/s2 = (-4m)a 





  49 m/s2 = a
ΣF = ma
ΣF = (65kg)(49m/s2)

ΣF = 3185 N

8. PART A: 133 m/s2
Givens:
vi = 13.3 m/s

v​f = 0 m/s


Find acceleration

 t = 0.10 s

vf = v​i + a∆t
0 = (13.3 m/s) + a(0.10 s)

133 m/s​2 = a


PART B: 3325 N
Givens:





m = 25 kg
ΣFx = max
ΣFx = (25kg)(133m/s2)
ΣFx = 3325 N


PART C:  245 N 
F​E is the “weight” 




FE = mg





FE​ = (25kg)(9.8N/kg)





FE = 245 N

PART D:

ΣF = 3325 N *( EQ \F(1 lb,4.45N) ).  = 747 lbs
probably cannot stop the passenger 




FE = 245 N * ( EQ \F(1 lb,4.45N) ) = 55.1 lbs







Weight of the passenger
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