
Physics 21 Problem Set 1

Harry Nelson

Due Monday, Jan. 10 in class

Please make your work neat, clear, and easy to follow. It is hard to grade sloppy work accurately.
Generally, make a clear diagram, and label quantities. Derive symbolic answers, and then plug in numbers
after a symbolic answer is available.

1. K&K 1.5

2. Fig. 1 shows a triangle, with an arbitrary point in the middle. Dotted and dashed lines which are
parallel to respective sides are drawn through the point. Denote by ri the ratio of the length of one of
the dotted/dashed lines to the length of the side it is parallel to. Show that:

3∑
i=1

ri = 2

Hints: Use similar triangles to show that two of the ratios ri are equal to 1− x and 1− y, where x and
y are defined in Fig. 1. Then find two different vector sums that give a resultant that goes from the
lower left corner to the arbitrary point; one of the sums is x~S + y ~T , and use the second vector beneath
x~S to form the second. Use this second vector to determine the third ri.

3. K&K 1.6. The law of sines states that if α, β, and γ are the angles in a triangle, and a, b, and c are
respectively the lengths of the sides that are opposite the angles, then:

sin α

a
=

sin β

b
=

sin γ

c

4. K&K 1.11

5. K&K 1.2

6. Three vectors are given by a = 3ı̂ + 3̂− 2k̂, b = −ı̂− 4̂ + 2k̂, and c = 2ı̂ + 2̂ + k̂. Find

(a) a · (b× c)

(b) a · (b + c)

(c) a× (b + c)

7. A graph of x versus t is given in Fig. 2, for a particle moving along a straight line. Make a table with a
horizontal row for each of the intervals OP , PQ, etc., and with three columns: 1)Displacement from O,
2)velocity vx, and 3)acceleration ax. Then, fill the table with entries +, −, or 0, which describe whether
the displacement, velocity, and acceleration are positive, negative, or zero in the respective intervals.



Figure 1: For use in problem 2.
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Figure 2: For use in problem 7.



8. A particle moves in the x-y plane with position vector:

r(t) =
t

2π
(ı̂ cos[2πt]− ̂ sin[2πt])

(a) Plot the trajectory of the particle in the x-y plane starting at t = 0 through t = 3.

(b) Plot the speed of the particle starting at t = 0 through t = 3.

(c) Plot the magnitude of the acceleration of the particle starting at t = 0 through t = 3.

9. Two blocks, mass m1 and m2, rest on a frictionless table and are connected by a spring of negligible
mass. They are pulled apart and released, and subsequently bounce back and forth. Find the ratio of
their accelerations a1 and a2.

10. (a) Two 10-lb weights are attached to a spring scale as shown in Fig. 3. What is the reading on the
scale?

(b) A single 10-lb weight is attached to the spring scale which itself is attached to a wall, as shown in
Fig. 4. What is the reading on the scale?

Figure 3: For use in problem 10(a).

11. Two blocks are in contact on a frictionless table. A horizontal force is applied to one block, as shown
in Fig. 5.

(a) If m1 = 2.0 kg, m2 = 1.0 kg, and F = 3.0 N, find the force of contact between the two blocks.

(b) Now remove the force from part (a) and apply a force −F to the right side of mass m2, and find
the force of contact between the blocks.



Figure 4: For use in problem 10(b).

Figure 5: For use in problem 11.










