
▶ positron.hep.upenn.edu/p8/files/ws26.pdf

▶ Today: 2 beam problems, 2 oscillation problems, plus XC

▶ I took the 15 exam questions from fall 2021, unchanged, and
added 10 problems you’ve already solved in worksheets 12–24
(except one was XC, and I changed a few numerical values)

▶ positron.hep.upenn.edu/p8/files/exam2023.pdf

▶ We’ll do exam problems in random order, and we’ll almost
certainly run out of time before we run out of problems. I
decided to include about 2× as many problems as will fit in 2
hours, but my solutions for same or nearly identical problems
are online at positron.hep.upenn.edu/p8/files/oldexams .

▶ Do exam at the whiteboard in my office (DRL 1W15) or
maybe a nearby classroom ????

▶ Last day to submit late work to Marija is Dec ??. Last day to
submit XC to Bill is Dec 23 — maybe later if you tell me that
you want to learn something interesting and write it up.

http://positron.hep.upenn.edu/p8/files/ws26.pdf
http://positron.hep.upenn.edu/p8/files/exam2023.pdf
http://positron.hep.upenn.edu/p8/files/oldexams
















1. A simply supported beam (i.e. supported with a pin beneath
one end and a roller beneath the other end) is 4.0 m long and
carries two vertical (downward) point loads: 1.5 kN at distance
1.0 m from the left support and 2.5 kN at distance 2.0 m from the
left support. (a) Draw the load diagram for the beam, including all
vertical forces acting on the beam—both the load and the vertical
support (“reaction”) forces. (b) Beneath the load diagram, draw
the shear diagram V (x) for the beam. (c) Beneath the shear
diagram, draw the bending-moment diagram M(x) for the beam.
(d) Comment on whether the beam is smiling or frowning and how
this relates to the sign of the bending moment.



2. A simply supported beam is 4.0 m long and carries a uniformly
distributed (downward) load of 1.0 kN/m. (a) Draw the load
diagram for the beam, including all vertical forces acting on the
beam—both the load and the vertical support (“reaction”) forces.
(b) Beneath the load diagram, draw the shear diagram V (x) for
the beam. (c) Beneath the shear diagram, draw the
bending-moment diagram M(x) for the beam. (d) What is the
meaning of the V (x) and M(x) curves? For instance, if you were
to section the beam a distance x from the left side, what would
V (x) and M(x) tell you about the interactions (forces and
torques) between the left and right sides of the section?



3. (a) When I hang a 15.0 kg mass from the end of a spring (the
other end of which is attached to the ceiling), the spring stretches
1.25 m beyond its relaxed length. What is the spring constant k?
(b) If I now pull the mass down a bit further and release it, what
are the frequency (f , in hertz, i.e. cycles per second) and the
period (T , in seconds) of the resulting periodic motion?



4. A 6.5 kg object is suspended from the ceiling by a strong spring,
which stretches 0.18 m when the object is attached. The object is
lifted 0.050 m from this equilibrium position and released. Find the
amplitude and period of the resulting simple harmonic motion.



XC5*. (If you work this one out, I think even Prof Farley will be
impressed! It is also a fun (I think) application of what I might call
“graphical calculus.” And see the end of this problem for a hint on
what your graphs might look like. Also consider the online
calculator at www.bendingmomentdiagram.com .) For the
overhang beam shown below.

(a) Find the support forces Ay , Bx , and By exerted on the beam
by supports A and B.

www.bendingmomentdiagram.com


(b) Draw load (EFBD), shear (V ), and bending moment (M)
diagrams for the beam.

(c) What are the largest magnitude of the shear V (in
kilonewtons) and the largest magnitude of the bending moment M
(in kilonewton-meters)?



XC6*. For the overhang beam shown below.

(a) Find the support forces Ay , Bx , and By exerted on the beam
by supports A and B.

(b) Draw load (EFBD), shear (V ), and bending moment (M)
diagrams for the beam.

(c) What are the largest magnitude of the shear V (in kN) and the
largest magnitude of the bending moment M (in kN-m)?


