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Formula sheet

Name

Student N°

Relationships between w, V, M

Space for notes

d_V — —W(X) , d_M =V
dx dx
Centroid

Moments of inertia
L, =[y’dA 1, =[xdA

Polar moment of inertia
J,=[r’da=1,+1,

Product of moment of inertia
I, = J xydA

Parallel axis theorem

2 2
IX=IXC+Ad1 Iy=|yc+Ad2
J0=Jc+Ad2 l, =1, +Add,

Xy X Ye

Principal moments of inertia (max/min)

()t

=21,
(Ix_ly)

Note: the geometric properties table for simple
shapes (rectangle, circle and triangle) will be
provided with the exam.

tan(26) =

Axial members

Normal stress & strain
P o

o=—, £=—
A L

Axial deformation

5:&, 522%, S= Lﬂdx
AE AE, o AE

e You may include notes in this BOXED area ONLY
The notes must be hand written (no photocopies or
computer print)

e You may include explanations/ diagrams

e You are not permitted to include sample problems

TO BE RETURNED WITH THE EXAM

University of Ottawa

Page 1




CVG2140 - Mechanics of Materials |

Formula sheet

Name

Student N°

Torsion

Shear stress (circular section)
_Ir
J

Angle of twist

-5 *"Iie -l

Flexure
Normal stress

Shear stress

Vi V
ST e R oy ()
Deflections
dv. M
a?  El

Discontinuity functions for n>0

; 0 forx<a
(x—a) = )
(x—a) forx>a

<X _ a>n+l

n+1

J.X (x—a)" dx=

—00

Note: the table with the M(x) functions is
provided on page 4.

Buckling B.C.’s K
5 Pinned-pinned 1
p==" El Fixed-free 2
(KL)" “Fixed-fixed 0.5
Fixed-pinned 0.7
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Stress transformation equations

_o,+t0, 0,-0

c, = + ~-c0s 20 + 7, 5in 20
2 2
o,+o, o,—C )
oy =—— Y 5 ~c0s 20 — 7, 5in 260
o,—0, .
T, =———>sin20 +7, c0s26
2

Principal stresses

27,
tan26, = Y

Maximum in-plane shear stress

o,— O
tan 26, = — Y 0, =0,+45

27,
o, — 0O 2
r o= x 9y +Z—fy _06.76,
2 2
o, +o
Oy = X2 y
Mohr's circle
:ax+ay
2
O O ?
X 2
R=\/( : j ()
o,,=C=xR
.. =R, o, =C
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DISCONTINUITY FUNCTIONS

0 a/ x

(x)
(x)
(x)
V()
0 a x M (x)=-P(x-a)
(x)
(x)
(x)

w(x)=wo(x—a1)O —wo(x—az)0
V(x)=-w,(x—a)+w,(x—a,)

1 1
—Ewo<x—a1>2 +Ewo<x—a2>2

|

l

|

l
—

x

S~

I

W(X)z%(X—&)
| V(x)=-> 5 (x-a)
0 a x 1w 3
M ( ):—gﬁ@‘—a)

b—r1 b
° 1w W,
A/ﬂ/l/ﬂ vV ( )__EFO<X_ ) Ef(x—a2)2+wo(x—a2)
[ SeTes 1W W
e m o m=-theal P ea) Jwgcea)
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