
Physics 1A - Lecture 2 final
Ayush Rath

TOTAL POINTS

81 / 84

QUESTION 1

1 Problem 1 13 / 13

- 1 Recognize that rotational analog of Newton's
Second Law (or equivalent) is useful, and write it
down.
- 1 Notice that if the submarine has maximum
acceleration, then the propeller will spin with some
constant, maximum angular velocity.
- 1 Use the fact that the problem stated max
acceleration is g/4 and the acceleration expression
given in the question to write an equation that can be
solved for omega_max.
- 2 Notice that when the propeller reaches max
angular velocity, its angular acceleration will be zero,
and therefore the net torque will vanish by the
rotational analog of NSL.
- 2 Notice that there are two sources of torque: the
shaft and the water, and that these must sum to zero
by the last observation.
- 3 Use the formula for f given in the question to
determine an expression for the torque of the water
on the shaft at maximum angular velocity
- 3 Combine various results above and solve for N.
- 3 Small math error in result
- 3 Wrong Torque
- 2 Small math error
- 10 Unclear, and does not look correct
- 0 Correct
- 13 Totally wrong

QUESTION 2

2 Problem 2 25 / 25

+ 2 a-i
+ 2 (a-ii) Recognize this is like free fall, so length is
just natural length.

+ 2 (a-iii) Recognize that this is just like gravity being
twice as strong as if stationary from the perspective
of someone inside the elevator, so same as (i) with g
replaced by 2g.
+ 2 (b) GIve some reasonably convincing argument
that the tension will be less than the total weight.
+ 2 (c) NSL mass A
+ 2 (c) NSL mass B
+ 2 (c) NSL Pulley
+ 3 (c) Torque equation (rotational analog of NSL)
+ 2 (c) Constraint a_A, a_B, pulley
+ 2 Constraint relating acceleration and angular
acceleration (tricky!)
+ 4 (c) Algebra to solve for length of spring.
+ 2 EXTRA CREDIT (d-i)
+ 2 EXTRA CREDIT (d-ii)
+ 2 EXTRA CREDIT (d-iii)
+ 2 EXTRA CREDIT (e)
+ 0 no points

QUESTION 3

3 Problem 3 9 / 12

- 3 (a) Recognize that gravity causes the net nonzero
force to be zero in the z-direction during the flight of
the bottle and then reason that this leads to non-
conservation
- 2 (b) Recognize that there are no external forces in
the x-y plane and conservation follows
- 4 (c) Recognize that normal and gravity in z-direction
but argue that torques only in x-y plane, so
conservation follows
- 3 (d) Recognize that gravity causes torque in z-
direction while bottle flying so non-conservation
follows
- 0 Correct



QUESTION 4

4 Problem 4 17 / 17
+ 1 (a) recognize that the force from the falling water
contributes to the measured weight
+ 1 (a) recognize that "N > (M+m)g"
+ 8 (b) full credit: correctly recognize each term in
the mass flow equation or equivalent procedure
leading to correct equation
+ 3 (b) partial credit: recognize that scale reads
normal force and try solving for it.
- 1 (b) adjustment: minor error (correct answer: N = (M
+ mt/T)g + m sqrt(2gh)/T)
+ 5 (b) partial credit:  attempt made at recognizing
each term in the mass flow equation or equivalent
procedure leading to the correct equation (correct
answer: N = (M + mt/T)g + m sqrt(2gh)/T)
+ 3 (c) full credit: Take t->T limit and interpret
correctly.
+ 2 (c) partial credit: attempt made at taking t->T limit
and a meaningful interpretation
+ 4 (d) full credit: Notice that time t where reading is
just weight exists and solve for the time by setting N
= (m+M)g
+ 2 (d) partial credit: Notice that time t where reading
is just weight exists between t=0 and t=T.
- 1 (d) adjustment: minor error
+ 1 (d) partial credit: gave an answer of t>T with
realistic physical interpretation that the scale will read
(M+m)g with no more falling water contributing to the
weight.

QUESTION 5

5 Problem 5 17 / 17
+ 5 (a) Full Credit: Convincing reasoning for the
possible launch angle range to hit corner, (pi/2, pi/4)
+ 3 (a) Partial Credit: Convincing reasoning for the
possible launch angle range to hit corner, missed the
range (pi/2, pi/4) or, got the range without enough
reasoning
+ 1 (a) Partial Credit: attempt made at reasoning,
missed the range
+ 6 (b) Full Credit: Use kinematics equations for x-

and y-directions, notice that x and y take special
values at corner, solve for v_0
+ 5 (b) Partial Credit: Use kinematics equations for x-
and y-directions, notice that x and y take special
values at corner, solve for v_0 with minor math error
+ 3 (b) Partial Credit: Use kinematics equations for x-
and y-directions, notice that x and y take special
values at corner, solve for v_0 with significant error
and/or missing steps
+ 1 (b) Partial Credit: Attempt made
+ 6 (c) Full Credit: correct reasoning on what
happens and if it makes sense at both limits
+ 4 (c) Partial Credit: partially correct reasoning on
what happens and if it makes sense at both limits
+ 1 (c) Partial Credit: attempt made
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