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< All Assignments

¢ Midterm 1 - Problem 1
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Midterm 1 - Problem 1
Due: 12:22pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 1
Consider the vector fI = 2.02 — 4.0]2:.

Part A

Construct a unit vector that is parallel to A.

Enter the z, y, and z components of the vector separated by commas.

ANSWER:
Oz, Gy, a; = A, Az = 0.45,0,-0.89
v (Ax? + Az2) (Ax? + Az?)
Also accepted: Az 0, Az = 0.447, 0, -0.894, Az 0. Az = 0.45, 0, -0.89
(Ax? + Az2) (Ax? + Az?) (Ax? + Az2) [Az? + Az2)
Part B

Construct a unit vector that is antiparallel to A.
Enter the x, y, and z components of the vector separated by commas.

ANSWER:
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—Azx —Az

bz, by, b, = 10, =-0.45, 0, 0.89
s (Az? + Az?) (Az2 4+ A22)
Also accepted: —Ae , 0, Az =-0.447, 0, 0.894, —Az .0, —Az = .0.45, 0, 0.89
W (Ax? + Az?) (Az? + Az?) (Ax? + Az?) (Az? + A2?)

Part C

Construct two unit vectors that are perpendicular to A and that have no y-component.

Enter the x, y, and z components of the vectors separated by commas.

ANSWER:
Az —Ax - Az Ax
eo Codo.dy d, = .0, , .0, =-0.89, 0, -0.45, 0.89, 0, 0.45
CorCyr Cor G Qyp G2 = /AT 1 A7) A + A2 J(A? + A2) /(A + A2)
Also accepted: —4z Az , Az 0, — - 0.89,0,0.45,-0.89, 0,045, 4% ___ g
V(A2 + A22) o f(Ax? + A2?) /(A2 4+ A2?) 4/ (Ax? + A2?) W (Az? + Az?)
—Az , —Az 0, Az =-0.894, 0, -0.447, 0.894, 0, 0.447, —Az 0, Az , Az .0,
V(Az? + Az22) o f(Az? + Az2) (Az? + A22) V(Az? + A22)  f(Ax? + A22)  /(Ax? 4 A22)
Az . 0.894, 0, 0.447, -0.894, 0, -0.447, Az , 0, —Az , —Az .0, Az =-0.89,0,-0.45,0.89, 0,
(Ax? + Az?) (Az? + Az2) Vi(Az? + Az2) (A2 + A7) f(Ax? + A22)
0.45, —Az 0, Az , Az 0, —Az =0.89, 0, 0.45, -0.89, 0, -0.45
(Az? + A22)  f(Ax? + A22) /(Ax? + A22) (Az? + Az?)
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Midterm 1 - Problem 2
Due: 12:47pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 2

Description:

Suppose you are inside a rocket on the ground at t = 0 s. The rocket is fired from the ground with a constant upward acceleration of 6.0 m/s2. Suppose you shut the
engine off after 10.8 s, and step off the rocket. Assume that the rocket is in free fall after its engine is shut off, and ignore the effects of air resistance.
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What is the maximum height above ground reached by the rocket?
Express your answer with the appropriate units.

ANSWER:
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t12 ﬂ|2
= —|a;+—]=564m
h= 5 \"" g3

t12 |5£|2 t]_z |5£|2
Also accepted: — — | =564, — — | =564
p 5 (ﬂ"+9.3 m 5 a"+9,3 m

Part B

After the engine is shut off, how much time it takes for the rocket to crash into the ground?
Express your answer with the appropriate units.

ANSWER:

T @by 1+ 2%} ) =173
=9.5(+(+ﬂ| =8

Part C

Suppose you deploy a jet pack strapped on your back 6.8 s after leaving the rocket, and then you have a constant downward acceleration with magnitude
2.8 m/s2. How far are you above the ground when the rocket crashes into the ground?

Express your answer with the appropriate units.

ANSWER:
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2

2
. 2y 2 2
L 90— (a1t1+fm;1m+9.sumt, _H) - 389m

mts + vVt + 9.80mt?

Also accepted: 9'802_ @ (

9.80

2

0.80

by + J 2:9.8sigdig (%3 (@ +§5) ’2)

2
tﬂ) 3800, 9.3[]2— s

2

0.80 — 1t

9.80

_ a by + ¢2*9.&€:gdig (EI; {ﬂ] + u_g;%} ,2) _ [TIF] 2 :
980 — a, 1y | =386m, 2 (“‘”" Vet + 980t —m) = 389m

= 386m,
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< All Assignments

¢ Midterm 1 - Problem 3

Overview Diagnostics Print View with Answers

Midterm 1 - Problem 3
Due: 1:12pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 3

Suppose you are standing at a horizontal distance of 14 m from a high wall. The height of the wall is 6.0 m above the ground. You want to throw a ball over the wall. The ground is level, and the
width of the wall is small enough to be ignored. You throw the ball from a height of 1.4 m above the ground and at an angle of 44.0° above the horizontal.

Pos r
e ;rf:!/t 7
,// ~ Y
D N
N
- - - g e - \

wall

Part A
What minimum initial speed must the ball have as it leaves your hand to go over the wall?
Express your answer with the appropriate units.

ANSWER:

dist®-9.8 _ m
vo = : : , =1452
(disttan (6) — (fence — height)) -2 (cos (6)) 5

) dist?-9.81 _ m dist®-9.8 _ m
Also accepted: - - 5 = 145—, _ - g = 14.5—
(disttan (0) — (fence — height)) -2 (cos (0)) 8 | (disttan (0) — (fence — height)) -2 (cos (8)) B

Part B

For the initial velocity calculated in the previous part, what horizontal distance beyond the wall will the ball land on the ground?
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Express your answer with the appropriate units.

ANSWER:

U

(disttan (8) — (fence — height)) -2 (cos ())*
=8.51m

Also accepted:

2
iat? 0.8 = diat?9.8 = 2 =
( ¢ dist29.8 ) (ﬂ}( {mmm—(fm;—hcegm}-z(mqﬂn’)31“(6'}'+\/(\/ (digﬁm{ﬂj—[fm—he_{gm}].z[mm])’) (sin (#))" + 2-9.8height
[ER)
9.8

—dist

.

Y - 2y '
dist?-0.81 o (N/{mmw}—(f:;:n—ias-lgm}-z(m{a}f)’E‘m (@) + \/( {dasttan(d]— fmﬂe—hciyhi}]-z[m(ﬂ])’) (sin (#))" + 2-9.81height
[ER
(disttan () — (fence — height)) -2 (cos (6))* 9.81
=8.51 m,
Py i 2 2 .
dist?9.8 ) (N/{mmm—gcf;—::gma}-z(mmf aln () + \/(\/ (disttan(0)—( fmm—hdyhi}]-?[miﬂ])!) (sin (8))" + 2-9.8height
[Ei
(disttan (8) — (fence — height)) -2 (cos (6))° 9.8
=8.51m
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Midterm 1 - Problem 4
Due: 1:37pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Phys101F20Mt1Q4

Description:

The figure shows a simple pendulum consisting of a ball of mass m = 500 grams, suspended by a light string of length R = 55 R T N
cm . At the instant shown, the net acceleration of the ball makes an angle 45 degrees with the string and has a magnitude 1.0

m/s? .

Part A - Calculate the speed of the ball.
ANSWER:

0.01Ra
vs V2

=0.624 m/s

Part B - Calculate the tension on the string

ANSWER:
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2
T - 05981 a2 (“‘""@) =525

2.0.81 2.0.81
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Midterm 1 - Problem 5
Due: 2:02pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Phys101F20Mt1Q5

In the figure block A has a mass m 4 = 5.0 kg and placed on the inclined surface of a wedge shaped block of mass M (a
numerical value of M is not required for this problem). Another block B with mass m p is attached to block A by an ideal
(massless) string-pulley system and suspended between the vertical side of the wedge and a wall. All adjacent surfaces are
in contact during motion. Only the ground is frictionless. The coefficient of kinetic friction at all other surfaces is y = 0.35.
The wedge angle is @ = 55 degrees. It is observed that blocks A and B move with constant speed (block B moves down),
while the wedge block remains stationary. m

M
)

e

o

Part A - Calculate the tension on the string.
Draw free body diagram.

ANSWER:

i tr
_ £ —_ inl —— | | =
T = ma-9.81 (;wns (lﬂﬂ) + sin (1. )) 50.0 N

Part B - Calculate the net normal force on block B.

Draw free body diagram.
ANSWER:

https://openvellum.ecollege.com/course.html?courseld=16378000&OpenVellumHMAC=de0568b6f9ed978a4786a706de9c9da1#10001 1/2


https://session.masteringphysics.com/myct/assignments
https://session.masteringphysics.com/myct/assignmentCreate?assignmentID=8876566
https://session.masteringphysics.com/myct/assignmentHome?assignmentID=8876566
https://session.masteringphysics.com/myct/diagnostics?assignmentID=8876566
https://session.masteringphysics.com/myct/assignmentPrintView?assignmentID=8876566

3/16/2021 MasteringPhysics: Print View with Answers

NpetonB= 0 N

Part C - Calculate the mass of the block B.
Draw free body diagram.

ANSWER:

or . fm B\
mp = Ma (;:ms (m) + sin (ﬁ)) (1 + 2pcos (E)) =715 kg
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