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4 problems, 25% points each, 4 hours.

If you can do all the homework you are guaranteed a grade of C. These 4 problems are based on homework problems (see
next page), or parts of homework problems, with slight changes so that memorizing answers won’t help. If you can do 3 of
them f Ully COTT CCtly (good work, correct answer) in 4 hours you are guaranteed a grade of at least C.

Please follow these directions to ease grading and to maximize your score.
a) No calculators, or books allowed. You can bring a one-sided formula sheet, but not any worked out
HW etc.

b) Full credit if

~_/ . .

" —free body diagrams+ are drawn whenever force, moment, linear momentum, or angular mo-
mentum balance are used;

®  correct vector notation is used, when appropriate;

T—  any dimensions, coordinates, variables and base vectors that you add are clearly defined;
all signs and directions are well defined with sketches and/or words;

reasonable justification, enough to distingnish an informed answer from a guess, is given;
you clearly state any reasonable assumptions if a problem seems poorly defimed,;

work is 1. ) neat,
IL. ) clear, and
II1.) well organized;

« your answers are oy Repucep (Don’t leave simplifiable algebraic expressions.);
O your answers are (boxed | in; and

> Matlab code, if asked for, is clear and correct. To ease grading and save space, your Matlab code
can use shortcut notation like “07 = 18” instead of, say, “theta7dot = 18”. You will be penalized,
but not heavily, for minor syntax errors.

c) Substantial partial credit if your answer is in terms of well defined variables and you have not substi-
tuted in the numerical values. Substantial partial credit if you reduce the problem to a clearly defined
set of equations to solve.

Problem 5/91: /25
Problem 6/15: /25
Problem 6/79: /25

Problem 6/168: /25




Replace the text from the book (copied with the figures on the next page) with the problem statements below. For all
problems all quantities are described with letters and not numbers. Answers should be expressed with letters. Don’t use the
numbers given with the book problem statement. Ignore the numbers in the figures.

5/91 Given &, Lep, Lap,a and b find b, (Note v = —di.)

6/15 The car has mass m and gravity points down with constant g- The coefficient of friction between
wheels and road is 4. For rear wheel drive what is the maximum possible car acceleration?
(Answer in terms of some or all of a, b, A, m, g and [.)

6/79 A uniform disk with radius R and mass m rolls down a slope 6. The friction coefficient, y is large
enough so the disk rolls without slipping. Gravity g points down. Find the component of the
force that acts on the disk from the ramp that is tangent to the ramp. Answer in terms of some
or all of R.m. g,6 and p.

6/168 The angular velocity and acceleration of the spider are given as w, and a,. Find the acceleration
of a point on one of the planet gears that is, at the instant in question, in contact with the ring
gear. Answer in terms of some or all of R, r,ws, o and unit vectors you clearly define.
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