
PRACTICE FINAL EXAM SOLUTIONS IUPUI Physics 218

Problem 1 vx = 500 cos 60° = 250 m/s vyi = 500 sin 60° = 433 m/s

(A) Solve for vy at the ground: vyf
2 = vyi

2 – 19.6Δy = (433)2 – 19.6(–380)  vyf = –441.5 m/s

Now use to find t: vyf = vyi – 9.8t  –441.5 = 433 – 9.8t t = 89 sec

(B) Δx = vxt = 250(89) = 2.23 x 104 m

Problem 2
      x components     y components

170 SE 170 cos 315° = 120.2 170 sin 315° = –120.2

60 E 60 cos 0° = 60 60 sin 0° = 0

40 at 20° N of E 40 cos 20° = 37.6 40 sin 20° = 13.7

TOTAL       217.8 miles      –106.5 miles

Magnitude R2 = 217.82 + (–106.5)2 R = 242.4 miles

Direction θ = tan–1(–106.5/217.8) = –26° or 26° south of east

Problem 3     
   1 kg   2 kg 3 kg

25 N T1           T2         F       
               

(A) Fnet = F – 25 N = (1 kg + 2 kg + 3 kg)(8.0 m/s2)  F = 73 N

(B) Fnet = T1 – 25 N = (1 kg)(8.0 m/s2)  T1 = 33 N

(C) Fnet = T2 – 25 N = (1 kg + 2 kg)(8.0 m/s2)  T2 = 49 N

Problem 4
(A) EO = ½kx2 = ½ (600)(0.4) = 48 J

(B) Energy loss ΔE = Wf = –μmgΔx = –(0.33)(2.5)(9.8)(2.0) = –16.17 J

EQ = EO + ΔE = 48 – 16.17 = 31.83 J

(C) EQ = mgh 31.83 = (2.5)(9.8)h h = 1.3 m
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Problem 5
   BEFORE  AFTER

       0.05v0 + 0       = (0.05 + 1.5)(10)
v0   =   310 m/s

(A) Δptarget = mtargetΔvtarget = 1.5(10 – 0) = +15 kg-m/s

(B) Δpbullet = mbulletΔvbullet = 0.05(10 – 310) = –15 kg-m/s

(C) v0 = 310 m/s

n1 ccw
Problem 6

    53°
         

2.5 m

 37°
      1.5 m

 20(9.8) = 196 N cw
                 37°

pivot point
n2      80(9.8) = 784 N cw

(A) CW = CCW  1.5(784)sin 37° + 2.5(196) sin 37° = 5n1 sin53°  n1 = 251 N

(B) UP = DOWN  n2 = 784 + 196 = 980 N

Problem 7 ωi  = 400 rpm = 400(2π)/60 = 41.89 rad/s,  ωf  = 0,   t = 60 sec

(A) ωf  = ωi + αt α = –0.698 rad/s2

(B) Δθ = ½(ωi + ωf)t = ½(400 rpm + 0)(1 min) = 200 rev

(C) τnet = Iα = (0.0648)(–0.698) = –0.0452 N-m
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Problem 8
(A) vmax = ωA ω = 16 rad/s

(B) mkω /  k = mω2 = 0.5(16)2 = 128 N/m

(C) T = 2π/ω = π/8 sec or 0.39 sec

(D) Fmax = kA = 128(0.40) = 51.2 N

Problem 9 fo = fs(v – vo)/(v – vs) = 780(331 + 32)/(331 – 30) = 941 Hz

Problem 10
(A) T = 57° + 273 = 330 K

Wisothermal = nRT ln(Vi/Vf) = 2.0(8.31)(330) ln (1/2) = –3.80 × 103 J

(B) Isothermal process ΔU = 0 = Q + W, so Q = –W

ΔS = Q/T = –W/T = +11.5 J/K
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