Physics Homework II
1. Part A
F = ma
Fx = max
WHERE:
Fx = forces in the x direction
m = mass
ax = acceleration in the x direction
From the figure, there are only two forces in the x direction. The first force is the x component force 4.0 N acting to the right, denoted as +4.0 N. The second force is the 2.0 N force acting to the left, denoted as -2.0 N.
Fx = max
4.0 N - 2.0 N = (2.9 kg)*ax
2.0 N = (2.9 kg)*ax
ax = 0.6899 m/s^2

Part B
Fx = 3.0 N – 1.0 N – 2.0N
Fx = 0 N
0 N = (2.9 kg)*ay
ay = 0 m/s^2

2. It is given that θ1​is the angle made by the first string in the horizontal direction and θ2 is the angle made by the second string in the horizontal direction. The tension along the first string isT1​and the tension along the second string isT2.
So, along the horizontal direction,
T1​ cos θ1​=T2​ cos θ2​ …… (1)
Along the vertical direction,
T1​sinθ1​+T2​sinθ2​=mg …… (2)
Rearranging the equation (1) to find T2​.
T2​=T1(​cosθ2/​cosθ1)​​ …... (3)
Substituting the {T_2}T2​ value in equation (2), we get
T1​sinθ1​+( T1(​cosθ2/​cosθ1)​​ ​​)sinθ2​=mg
Rearranging the equation to find the tension in cable 1, we get
T1​=​mg/(sinθ1​+(cosθ2/​cosθ1​​)sinθ2)
​= mg cosθ2/ (sinθ1​cosθ2​+cosθ1​sinθ2)
​​= sin (θ1​+θ2) mgcosθ2​​
= 

3. Expression of the force applied to the driver by the seat belt during that fraction of time is,
F = m 
Substitute 60kg for m, 20 m/s for v, and 0.12 s for t.
F = 60 
= 10,000 N

4. N = mg + a sin b
= 120 N + 45 sin 37
= 120 + 27.0817
= 147.0817 N 

5. Applying equilibrium condition in the y-direction, 
T1 = W
Substitute the value 5000 N for T1​in above expression T1 = W
W = 5000 N
Applying the equilibrium condition in y-direction, it is written as,
T2 + Fd = W
Substitute the value 5000N for Wand 180N for FD​in the expression T2 + Fd = W
T2​+1800N=5000N
T= 3200N
T3​−1800N−5000N=0
[bookmark: _GoBack]T​= 6800 N​

6. The radius of the circular track is given as follows:
r = 
d is the diameter of the circular track.
Substitute 230 m for d in equation r = 
r = 
= 115 m
Substitute 1400 kg for m, 115 m for r and 25 m/s for v in the expression F= 
F= 

F = 7,608.6957 m

7. The gravitational force is T cos θ = mg …(1)
The centripetal force is  = T sin θ… (2)
Radius of the cone is, 
r = L sin θ
Tangential speed of the bob is 
 = 
V^2 = 
V = √ ( )
= √ ( )
= 0.4687 m/s

8. F = mg + 
F = 9.5 kg * 9.8 m/s^2 + ( )
F = 287.0583 N

9. Part A
V = 70mph* 
= 31.2928 m/s
Substitute 31.2928m/s for v and 51 cm for r in equation a =
a = 

= 1920.0771 m/s2 

Part B
Fnet = ma + mg
=m (a+g)​
F = 0.18 Kg (1920.0771 m/s2 + 9.8m/s2)
F = 347.3779 N
Part C
Upward 
10.  Sin θ =  
r = sin θ
T cos θ – mg = 0
T =
T sin θ = 
Mg tan θ = 
V = √ ( )

11. 12,000 * (22 *  )2 * 
= 1,305,682.865N 

12. T = s * F
= rF sin Q
4.5 N.m = 0.87 * F * sin 90
F = 5.1724 N

13. F= 
F =  (
= 290.661 N

14. 10 sin 30 * 75 – 8 sin 70 *25
= 375 – 187.939
= 187.0615 Ncm 
= 1.8706 Nm

15.  Part A
Mass of the arm = 4kg 
Mas of the steel ball = 3 kg 
Arm length = 0.70 m
d = 
= 
= 0.35 m 
Torque (t) = Mgd + mgl
	= g(Md + ml)
	= (9.8) [(4) (0.35) + (3) (0.70)]
	= 34.3 Nm
Part B:
t = Mgd cos θ + mg cos θ
= g cos θ (Md + ml)
= 9.8 cos 60 [(4) (0.35) + (3) (0.70)]
= 17.15 Nm
16. The expression for torque is as follows:
t = r * F
t = rF sin θ
θ = 90 degrees 
t = rF sin (90)
t = [0.75 m) (12N sin (90))
= 9.0 Nm

17. Solution 
Taking counterclockwise as positive,
T = (7 * 0.75) - (8 * 0.25)
T = 5.25 - 2
T = 3.25 Nm











