EM311M - Dynamics
Exam 1
Wednesday, Feb 16, 2011, WEL 3.502, 6:00-8:00 pm

1. A particle is moving in a straight line with a an acceleration a(t) = c(t — 2), where c is a
positive constant. At the time fo = 2, the corresponding position and velocity are zo and vy,

respectively. Derive the formulas for position z(t) and velocity v(t) at any time ¢ (5 points)
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2. At point 7 = 2m, @ = 30°, the Cartesian components of an acceleration vector of particle
Calculate the polar components a,,ay of the acceleration

at the point are (2,3) [m/s?.

vector. (5 points)
e A
k a/r_ = QX Co6 + a, ST
¢ 7
a. r - B "
\@ J 4 7 = 2, .30 £ 2 Lree
N /‘) 9 R ; — A =
— = 2222 | L)
- a, oLty
’\6 4 = —~ 0= a., Cod 9
e | J
- - ,(/, ’J(.H._gpo-r 3 oD Ko¥el
LY -
= /n 5 9.‘_" [ 4(-:'1 /]
R
1



3. Can a particle moving on a curvilinear path have a zero acceleration (vector)? Explain.
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4. Derive the formulas for acceleration vector components @, and ag, a, in the cylindrical

system of coordinates (5 points)
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5. A particle moves along a parabola y* = z with a constant speed ». Determine the
Cartesian components of the velocity vector as a function of coordinate y. (5 points)
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6. A projectile is launched at 100 ft/s at 60° above the horizontal. The surface on which
it lands is described by the equation shown. Determine the z coordinate of the point of
impact. (25 points)

100 ft/s

LERE
Il
Q

=
\
3
N
K
N

N

~
—'3‘8.2; Z -/_[6]
= —3%2.2 {‘ +- /OO S1n £ = —32 S + Ll Lo /F~/Z\7

= — 6./ 4% + #6.L+ [ 4¢]

Q\:‘o (\\}‘:
Y

Qe

’4"{* St /I:rl i 517[ /.5-7.) e = i

Yy = — 0, 00/ x% @

Stbsttutivg,
"‘/é-/"fz'f" L6, 61 = — D.co0/ (gOTLJ‘E«:_Z‘;-ZL-&
—/3.6¢t* +¥6.6¢ = O

I |
t=o er [t = 6360 /17| @

o il
Prchad /:»51 Wl

<o / X = G0 g 36f = 3/00,4[7[1/

= = A —
3 r_cff,;_*_j_'_# /77

o~
:.)




7. The car increases its speed at a constant rate from 40 mi/h at A to 60 mi/h at B. What
is the magnitude of its acceleration 2s after it passes point A7 (25 points)
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8. The collar A slides on the circular bar. The radial position of A (in meters) is given
as a function of 6 by 7 = 2cosf. At the instant shown 6 = 30°, § = 4[rad/s], and 6 = 0.
Determine the acceleration of A in polar coordinates. (25 points)
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