
Physics 4A: Assignment 2
Winter 2020

Please do not write your solutions on this question paper. You might like to use a separate
piece of paper for each question. Solutions are not considered complete without the logical
argument and/or full calculation.

1. A projectile is launched with an initial speed vi at an angle θi such that θi > 45◦. At
the moment when the horizontal and vertical components of the velocity first become
equal, what is the radius of curvature of the projectile’s trajectory?

2. Starting from rest, a block of mass m slides down a frictionless incline at angle θ
(0◦ < θ < 90◦) where it runs into a spring of spring constant k. When the block
momentarily stops, it has compressed the spring by distance x. Find expressions for

(a) the distance the block slides down the incline from when it is released to when it
momentarily stops

(b) the distance between the point of the first block-spring contact and the point
where the block’s speed is greatest.
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•••34 A boy is initially seated on the top of a hemispherical ice
mound of radius R 13.8 m. He begins to slide down the ice, with
a negligible initial speed (Fig. 8-45). Approximate the ice as being
frictionless. At what height does the boy lose contact with the ice?
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Fig. 8-44 Problem 33.
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Fig. 8-46 Problem 36.
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Fig. 8-45 Problem 34.

•••35 In Fig. 8-40, a block of mass m ! 3.20 kg slides from rest a
distance d down a frictionless incline at angle " ! 30.0° where it
runs into a spring of spring constant 431 N/m. When the block mo-
mentarily stops, it has compressed the spring by 21.0 cm. What are
(a) distance d and (b) the distance between the point of the first
block–spring contact and the point where the block’s speed is
greatest?

•••36 Two children are playing a game in which they try to hit
a small box on the floor with a marble fired from a spring-loaded
gun that is mounted on a table. The target box is horizontal dis-
tance D ! 2.20 m from the edge of the table; see Fig. 8-46. Bobby

its rest position to this stopping point? (b) What is the speed of the
block just as it touches the spring?

θ

Fig. 8-41 Problem 30.

L ! 28 cm and mass m ! 0.012 kg, how much work is required to
pull the hanging part back onto the table?

•••33 In Fig. 8-44, a spring with k ! 170 N/m is at the top of a
frictionless incline of angle 37.0°.The lower end of the incline is
distance D 1.00 m from the end of the spring, which is at its re-
laxed length. A 2.00 kg canister is pushed against the spring until the
spring is compressed 0.200 m and released from rest. (a) What is the
speed of the canister at the instant the spring returns to its relaxed
length (which is when the canister loses contact with the spring)? (b)
What is the speed of the canister when it reaches the lower end of
the incline?
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••31 A block with mass
m 2.00 kg is placed against a
spring on a frictionless incline
with angle 30.0° (Fig. 8-42).
(The block is not attached to the
spring.) The spring, with spring
constant k 19.6 N/cm, is com-
pressed 20.0 cm and then re-
leased. (a) What is the elastic po-
tential energy of the compressed spring? (b) What is the change
in the gravitational potential energy of the block – Earth system
as the block moves from the release point to its highest point on
the incline? (c) How far along the incline is the highest point from
the release point?

••32 In Fig. 8-43, a chain is held on a frictionless table with one-
fourth of its length hanging over the edge. If the chain has length
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••30 A 2.0 kg breadbox on a frictionless incline of angle " !
40° is connected, by a cord that runs over a pulley, to a light spring
of spring constant k ! 120 N/m, as shown in Fig. 8-41. The box is
released from rest when the spring is unstretched. Assume that the
pulley is massless and frictionless. (a) What is the speed of the box
when it has moved 10 cm down the incline? (b) How far down the
incline from its point of release does the box slide before momen-
tarily stopping, and what are the (c) magnitude and (d) direction
(up or down the incline) of the box’s acceleration at the instant the
box momentarily stops?
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Fig. 8-40 Problems 29 and 35.
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Fig. 8-42 Problem 31.

Fig. 8-43 Problem 32.
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