21W-PHYSICS5A-1 Huang-Phys5A-W21-Final-Exam

CHRISTINA KILKEARY

TOTAL POINTS

94 /100

QUESTION 1

1Problem 110710
v +10 pts All correct
+ 5 pts A) Correct
+3 pts A) $$m_2%$$ FBD Correct
+ 2 pts A) m2 FBD missing force or extra force
+1 pts A) FBD 2, 2 incorrect or missing forces
+ 2 pts A) m1 FBD Correct
+1 pts A) m1 FBD 1 extra or missing force
+ 5 pts B) Correct
+1pts B)F=ma
+ 1 pts B) M1 Newton Equation correct
+ 1 pts B) M2 Newton Equation correct
+ 1 pts B) Friction Equation correct with correct
normal force
+ 1 pts B) Final Answer Correct
+ 4 pts B) Correct but m1 and m2 flipped

QUESTION 2

2 Problem 2 10/10
v +10 pts Correct

+ 1 pts Free-body (A)

+ 1 pts Free-body (B)

+ 1 pts Free-body (C)

+1pts $$a_A =-9.8m/s"2%$$

+ 3 pts $$a_B =\pm12.9m/s"2%$$
+ 3 pts $$a_C = \pm6.68m/s*2$$

+ 0 pts Incorrect

QUESTION 3

3 Problem 3 10/10
v +10 pts All Correct
+ 2 pts A) Correct 37.7 = $$12 \pi$$
+ 2 pts B) Correct -12.6 = $$ 4 \pi$$
+ 3 pts C) All Correct 1.58

+1 pts C) $$ \tau = I \alpha$$

+1 pts C) $$\tau = rF$$

+ 3 pts D) All Correct 22.2

+1pts D) $$W = E_i - E_f$$

+1 pts D) $$E_i = 1/2 (1/2 m R*2) \omega"2$$

+1pts D) $$E_=0$$

+1 pts D) $$W = Fd cos(\theta)$$

+1 pts D) $$\theta = 1/2 \alpha t"2 + \omega_0t =
56.4 = (\omega”2 - \omega_0"2)/(2 \alpha)$$

+1pts D) $$ s =r \theta$$

+ 0 pts Incorrect or empty

QUESTION 4
4 Problem 4 9/10
+ 10 pts All Correct
+ 4 pts A) Correct
v + 3 pts A) One incorrect or extra force
+ 2 pts A) Two incorrect or extra forces
+ 1 pts A) Three incorrect or extra forces
v + 4 pts B) Correct 10584
+1 pts B) $$ \tau = rF Sin(\theta)$$
+ 2 pts B) One incorrect or extra torque
+ 1 pts B) Two incorrect or extra torque
v +1pts C) $$F_x = 9166%$$
v +1pts C) $$F_y = 5096$$

+ 0 pts Incorrect or Blank

math mistake but correct work

QUESTION 5

5 Problem 514 /15
+ 15 pts All Correct: 4.43,1.1,4.9
v + 5 pts A) Correct 4.43
+1pts A) $$E_i = E_f$$
+1pts A) $$E_i=m_1g h$$
+1pts A) $$E_f =12 m_1v*2 +1/2 I \omega"2$$



+1 pts A) Correctly substitute $$1$$ and
$$\omega$$

+3 pts A) $$v_2 =v_0"2 + 2a(s-s_0)$$
v + 5 pts B) Correct 1.1

+2 pts B) $$ L =1 \omega$$

+2 pts B) $$L = 1/2 m_2 R*2 (V/R)$$

+1 pts B) $$\omega = \alpha t$$

+ 1 pts B) Final answer correct in terms of answer
from A 1.1

+ 5 pts C) Correct 4.9

+2pts C) $$v*2-v_0"2=2a(s-s_0)$$

+1 pts C) Correctly plug in $$v*2 = gh$$

+1 pts C) Correctly plug in $$\Delta s = h$$

+ 1 pts C) Final answer correct in terms of velocity,
4.9
v +1pts C) $$F = ma$$
v +1pts C) $$\tau = I \alpha$$
v + 1 pts C) Correctly plug in both torque and force
equations
v +1 pts C) Correctly convert a to $$\alpha$$ or
$$\alpha$$ to a

+ 0 pts Incorrect or Empty

QUESTION 6

6 Problem 6 15 /15
v + 15 pts All Correct: 1.73, 289.5, 249.9
+ 5 pts A) Correct 1.73
+2 pts A) $$E_i = E_f$$
+1pts A) $$E_i=1/2 (m_1+m_2) v*2$$
+1pts A) $$E_f = 1/2 k \Delta x*2$$
+ 5 pts B) Correct 289.5
+2 pts B) $$P_i = P_f$$
+1pts B) $$P_i=m_1v_0%$$
+1pts B) $$P_f=(m_1+ m_2) v$$
+ 5 pts C) Correct 249.9
+2pts C) $$E_i + W = E_f$$
+1pts C) $$E_i=1/2 m_1v_0"2%$$
+1pts C) $$E_f=1/2(m_1+m_2) v*2$$ or $$1/2 k
\Delta x"2$$

+ 0 pts Incorrect or Empty

QUESTION 7

Page 2

7 Problem 7 11/15

+ 15 pts Correct
v + 3 pts (A) Free-body diagram (1pt per force)
v + 4 pts (B) $$E_i = mgH$$ and $$E_f = {1\over
2)mv~2 +{N\over 2)l\omega”"2 $$ $$\to v=\sqrt{gH}$$
+ 4 pts (C) $$v"2 = 2a\Delta L\to a = {g\over 4}$$
v + 4 pts (D) Only torque due to friction $$\tau = fR
=N\alpha = mR”*2({a\over R}) \to f = ma = {1\over
4)mg$$

+ 0 pts Incorrect

correct formulas but sin30 =1/2 not 1/3

QUESTION 8
8 Problem 8 15/15

v +15 pts Correct

+5 pts (1) $$E_i = {I\over 2}k\Delta x*2 + mgh$$ and
$$E_f ={Nover 2Jmv"2 + mgh \to v =7.07 m/s$$

+5 pts (2) $$E_i = {(N\over 2}k\Delta x*2 +mgh $$
and $$E_f = {\over 2)mv"2 \to v = 15.68 m/s$$

+ 5 pts (3) $$\Delta E = W_{friction} = -\mu
mg\cos\theta\Delta L \to \Delta L = 18.6m$$

+ 0 pts Incorrect



Problem 1 (10 points)

Two blocks of mi =5 kg and mz = 5.5 kg are connected by a light string through a massless
pulley as shown in the Figure. There is no friction between the string and the pulley. The kinetic
friction coefficient between the block mz and the inclined plane is 0.10. Draw the force diagram
for these blocks (5 points). What is the acceleration of these blocks (5 points)?
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1Problem 110/10
v +10 pts All correct
+ 5 pts A) Correct
+ 3 pts A) $$m_2$$ FBD Correct
+ 2 pts A) m2 FBD missing force or extra force
+1pts A) FBD 2, 2 incorrect or missing forces
+ 2 pts A) m1 FBD Correct
+1 pts A) m1 FBD 1 extra or missing force
+ 5 pts B) Correct
+1pts B)F=ma
+ 1 pts B) M1 Newton Equation correct
+ 1 pts B) M2 Newton Equation correct
+ 1 pts B) Friction Equation correct with correct normal force
+ 1 pts B) Final Answer Correct
+ 4 pts B) Correct but m1 and m2 flipped
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Problem 2 (10 points)

Three cars are driving at 25 m/s along the road shown in the Figure. Car A is at a flat section,
Car B is at the bottom of the hill and car Cis at the top. The hill approximately follows the arc of
a circle with radius r = 200 m as shown. Suppose each car suddenly brakes hard and starts to
skid. Draw the force diagram for each car when the car brakes (3 points). What is the tangential
acceleration (i.e., the acceleration parallel to the road) for each car (A-1 points, B-3 points, C-3
points)? Assume Li=1.0.
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2 Problem 2 10/10
v +10 pts Correct

+ 1 pts Free-body (A)

+ 1 pts Free-body (B)

+ 1 pts Free-body (C)

+1pts $$a_A =-9.8m/s"2%$$

+ 3 pts $$a_B =\pm12.9m/s"2$$
+ 3 pts $$a_C = \pm6.68m/s"2$$

+ 0 pts Incorrect
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Problem 3 (10 points)

A uniform m = 1.0 kg, R = 0.25 m radius disk in the Figure is spinning at 360 rpm (revolution per
minute). What is the angular velocity of the disk (2 points)? A friction is applied to the rim by a
brake to bring the disk to a halt in 3.0 second. What is the angular acceleration of the disk
during the 3 second (2 points)? How much friction force must the brake apply (3 points)? How
much work was done by the friction force (3 points)? The rotational inertia of a uniform disk

about the center axis is i—mRz.

———
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£z, 0 = (dmns) - 2(-38) DX
gz ».‘5-\3/“_s OAz WY NS m
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3 Problem 3 10/10
v +10 pts All Correct
+ 2 pts A) Correct 37.7 = $$12 \pi$$
+ 2 pts B) Correct -12.6 = $$ 4 \pi$$
+ 3 pts C) All Correct 1.58
+1 pts C) $$ \tau = I \alpha$$
+1 pts C) $$\tau = rF$$
+ 3 pts D) All Correct 22.2
+1pts D) $$W = E_i - E_f$$
+1 pts D) $$E_i =1/2 (1/2 m R*2) \omega"2$$
+1pts D) $$E_f=0%$$
+1 pts D) $$W = Fd cos(\theta)$$
+1 pts D) $$\theta = 1/2 \alpha t*2 + \omega_0 t = 56.4 = (\omega”2 - \omega_0"2)/(2 \alpha)$$
+1pts D) $$ s =r \theta$$

+ 0 pts Incorrect or empty

)
)
)
)
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Problem 4 (10 points)

A 60.0 kg construction worker sits down 2.0 m from the end of a 1000.0 kg steel beam to eat his
lunch as shown in the Figure. The steel beam is attached to the wall with a hinge. Draw the
force diagram for the steel beam (4 points). What is the tension in the cable (4 points)? What
are the horizonal and vertical forces on the steel beam from the hinge (2 points)?

T\|=T5'm$° 2T7=9
1-, - T 20 T‘(‘NM%V I8 mmnr——o

Ty = 1000(2)(3) + 60 (a5)(4)

wallan 52a1N = T sin%0
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4 Problem 4 9/10
+ 10 pts All Correct
+ 4 pts A) Correct
v + 3 pts A) One incorrect or extra force
+ 2 pts A) Two incorrect or extra forces
+ 1 pts A) Three incorrect or extra forces
v + 4 pts B) Correct 10584
+1 pts B) $$ \tau = rF Sin(\theta)$$
+ 2 pts B) One incorrect or extra torque
+ 1 pts B) Two incorrect or extra torque
v +1pts C) $$F_x = 9166$$
v +1pts C) $$F_y = 5096$$

+ 0 pts Incorrect or Blank

math mistake but correct work
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Problem 5 (15 points)

One uniform metal disk of radius R = 0.25 m and mass Mz = 2.0 kg is mounted on a frictionless
axis through the center of the disk. A light string is wrapped around the edge of the disk, and a
M3=1.0 kg block is suspended from the free end of the string. If the block is released from rest
at a distance 2.0 m above the ground, what is the speed of the block just before the block
strikes the ground (5 points)? What is the angular momentum of the disk before the block
strikes the ground (5 points)? What is the acceleration of the block before it hits the ground (5

points)? The rotational Inertia of a uniform disk of mass M and radius R is %MRZ.

M=2.0 kg R0.25m ST= I F=moa
Te =T may - T, = Mo,
Tes gt 7 Mg = =Mra=Ma
: L
ol \Ag- .‘iz (e.25)az= 1 &
0.8 = 154
a=7.94 Mt

V‘:l :)I(*‘Z OA""

=2 (139 ) (2) DX
Ve :IS\.3‘0 Om%\ﬂ“ “

V$=5.6WS L\:Iw
L= g (%)
-\
L= smyv
= 3(2)(029)(5.6)
L=y "4



5 Problem 5 14 /15
+ 15 pts All Correct: 4.43,1.1,4.9
v + 5 pts A) Correct 4.43
+1pts A) $$E_i = E_f$$
+1pts A) $$E_i=m_1g h$$
+1pts A) $$E_f=1/2 m_1v"2 +1/2 I \omega"2$$
+1 pts A) Correctly substitute $$1$$ and $$\omega$$
+3 pts A) $$v_2 =v_0"2 + 2a(s-s_0)$$
v + 5 pts B) Correct 1.1
+2 pts B) $$ L = | \omega$$
+2 pts B) $$L = 1/2 m_2 R*2 (V/R)$$
+1 pts B) $$\omega =\alpha t$$
+ 1 pts B) Final answer correct in terms of answer from A 1.1
+ 5 pts C) Correct 4.9
+2pts C) $$v*2-v_0"2=2a(s-s_0)$$
+1 pts C) Correctly plug in $$v*2 = gh$$
+1 pts C) Correctly plug in $$\Delta s = h$$
+ 1 pts C) Final answer correct in terms of velocity, 4.9
v +1 pts C) $$F = ma$$
v + 1 pts C) $$\tau = | \alpha$$
v +1 pts C) Correctly plug in both torque and force equations
v +1 pts C) Correctly convert a to $$\alpha$$ or $$\alpha$$ to a

+ 0 pts Incorrect or Empty
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Problem 6 (15 points)

A rifle bullet with mass m1=6.00 g strikes and embeds itself in a block of mass m; = 1.00 kg that
rests on a frictionless horizontal surface. The block after the collision encounteEa_sEFirTé and
compresses the spring 0.10 m. The spring has a force constant of 3%) Find the speed of
the block just after the bullet strikes the block (5 points); b) Calculate the initial speed of the
bullet when it was fired from the rifle (5 points); ¢) Find the amount of heat generated when
the bullet was stopped by the block (5 points).

— U

2 [m] \LE l fl" "31
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o 1 2 )
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T'I(o.oos)(zﬂo)"— Ey, = 5 (200)(04)



6 Problem 6 15/15
v + 15 pts All Correct: 1.73, 289.5, 249.9
+ 5 pts A) Correct 1.73
+2 pts A) $$E_i = E_{$$
+1pts A) $$E_i = 1/2 (m_1+ m_2) v*2$$
+1pts A) $$E_f =1/2 k \Delta x*2$$
+ 5 pts B) Correct 289.5
+2 pts B) $$P_i = P_f$$
+1pts B) $$P_i =m_1v_0%$$
+1pts B) $$P_f=(m_1+m_2) v$$
+ 5 pts C) Correct 249.9
+2 pts C) $$E_i + W = E_f$$
+1pts C) $$E_i=1/2 m_1v_02%$
+1pts C) $$E_f=1/2(m_1+ m_2) v*2$$ or $$1/2 k \Delta x*2$$

+ 0 pts Incorrect or Empty
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Problem 7 (15 points)

A wheel of mass M, radius R starts from at rest and rolls down an incline without slipping as
shown in the Figure. a) Draw the force diagram for the wheel (3 points); b) Calculate the speed
of the center of the wheel after the wheel rolls down by a height H (4 points); c) Find the
acceleration of the center of the wheel (4 points); d) Determine the magnitude of the friction
force on the wheel (4 points). The rotational Inertia of a wheel is I = MR?, Express your results
in terms of M, R, H and gravitational acceleration g.
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R = ¢
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“\3 S X = ﬂ/r
\ - ‘s r1
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7 Problem 7 11/15
+ 15 pts Correct
v + 3 pts (A) Free-body diagram (1pt per force)
v + 4 pts (B) $$E_i = mgH$$ and $$E_f = {1\over 2)mv"2 +{1\over 2}l\omega”2 $$ $$\to v=\sqrt{gH)}$$
+ 4 pts (C) $$v"2 = 2a\Delta L\to a = {g\over 4}$$
v + 4 pts (D) Only torque due to friction $$\tau = fR =I\alpha = mR*2({a\over R}) \to f = ma = {1\over 4img$$

+ 0 pts Incorrect

correct formulas but sin30 =1/2 not 1/3
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Problem 8 (15 points)

The spring shown in the Figure has a force constant of 80000.0 N/m. The spring is compressed
0.25 m to launch a 100 kg student. The track is frictionless until it starts up the incline. The
student’s coefficient of kinetic friction on the 30 incline is 0.20. 1) What is the student’s speed
just after losing contact with the spring while on the horizontal section of the track at the top (5
points)? 2) What is the student’s speed at the bottom of the track before going up the incline (5
points)? 3) How far up the incline does the student go (5 points)?

Uspring — Ke
| '\? ) iy
;kbx = MV
Y (mooo) 0257 = K Uoo)ve'

vet= SO
Ay Ve= 1.071™s

sin30° = 0.5; cos30° = 0.866 .

£

Y
Us?ﬁnai— Ulbm'hl — KE yp#_mac §%0
' L - LPavet .
FEAX" + Mg = MV
1 (50000) (029)" ¥ 100 (43) (10) = L (100) v¢*
Velz46

o) Ve =15. 68 ™/ KE: \"'& + UB""”"’"@

%M\'t = Yy Mgeos3O + g
Fhod) 1565 = 02 (100) (13) (0330 « ¢ 4 (100)(ax)(sin30) 4

1224307 =637 d
q d= 1%.om



8 Problem 8 15 /15
v + 15 pts Correct
+5 pts (1) $$E_i = {I\over 2}k\Delta x*2 + mgh$$ and $$E_f = {Nover 2}mv*2 + mgh \to v =7.07 m/s$$
+5 pts (2) $$E_i = (N\over 2}k\Delta x*2 +mgh $$ and $$E_f = {T\over 2}Jmv"2 \to v = 15.68 m/s$$
+ 5 pts (3) $$\Delta E = W_{friction} = -\mu mg\cos\theta\Delta L \to \Delta L = 18.6m$$

+ 0 pts Incorrect
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