ME 370.1 Fall 2018 Name(s)

Homework 2
Due: In class, Friday, September 7

1. (10 pts) For the geometric model given below, the three springs may be replaced by an equivalent
linear spring at the C.G. location.

The stiffness of the equivalent spring 1s
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2. (10 pts) Examine the geometric model below. The wheel rolls without slip and thus the contact point

1s the instantanecous center of rotation of the body (i.e. as if the wheel 1s pined at the point and rotates
about it).
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(1) As you try to roll the wheel, you would feel a spring resistance and thus we can envision an equivalent
torsional spring attached to the wheel at the contact point to resist the rotational motion. The stiffness of
the equivalent torsional spring, £, , is
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(2) As you try to push the wheel to roll, you would also feel a spring resistance and thus * il

. equ;walent tra:lslatwn sprmg attached to the center of the Wheel to resist 1’&5 f = ti Thie



= Kkt = ki1’ t (vt
O wethed 2. nerqy methd
model : pE = ke D
6)19&%4 L% 3 i ij[)(ll'l"zl'kz)(f:_ li ke 1 Ji\lz (vet)'G "
Sl = K tHea (v18)!

(2) sp]|* ot



lug358
Rectangle

lug358
Rectangle


3. (18 pts) Refer to the system shown below where the massless bar is pivoted to frame at point A:

Massless
and
" rigid bar
!I Vb
AP b
{
k

Neglect the damper and consider small rotation motion of the bar about point A. Let the fre_e end of the
bar be point B and define its downward displacement to be x, . Also, define the downward displacement

of the mass to be x. A set of FBDs for the system elements are drawn below:

> elemental equations for the two springs and the mass; you may neglect gravity. Also, write
lonal element equation for the massless bar about point A.

lemental egs. in original form, no simplifications no substitutions
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