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Deter minants:
Second order: Third order:
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Trigonometry: Sinelaw: % = % Cosinelaw: ¢ =a?+ b?—2ab cosC
Vector Expressions:
F=F¢+Fy +F,=Fi+F j+F k=Fcosoi+cosp j+cosy k) (cos ) + (cos )% + (cosy)? =1

F = Fu whereu isaunit vector in the direction of F, and u = r
r

Position vector: rag = (Xg —Xa)i+(Yg—Ya)i +(zg —2a)k

Equilibrium Conditions:

particle: ZF:O:ZFXi+2ij+2FZk
rigid body: >F=0 and >M=0
Dot product:
A-B
A-B=ABcost=A,By +AyBy +A;B, cose=ﬁ

Component of a vector parallel toalinein the direction of u:
Aj=Acosd=A-u (whichisascalar)

Vector Cross Product:

magnitude of the vector cross product: C=ABsin6
asavector: C=A xB =(ABsinB)u.; u. = aunit vector L to A and B, sense given by theright hand rule.

i j k
Cartesian vector formulation: AxB=|Ay Ay A,
By By B,
Moment of a Force:
M =Fd (scalar form); M =rxF (vector form)
Moment about a specified axis;
Ua>< Uay Uaz
scalar form: Ma=ugs-(rxF)=|1r, 1, 1, ] vector form: M5 =[ug - (r xF)Jug
KR R R

Distributed L oad, Shear Force, and Bending M oment:

B B
‘é—\){ =—w(x) %—'\)ﬁ' =V(X) AV, ==] w(x)dx AM 5 = [V (x)dx
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Friction:
maximum static friction force:  Fpgx =N
kinetic friction force: F=pugN
F, - F Y
angles of friction; ¢.=tan™ N =tan™ u, ¢, =tan N =tan™"u,
Centresof gravity:
. . . 24
particles or discrete parts: e L=26r
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Parabolic area

paralel axistheorem: Exparabolic area

T 2 T 2
Iy =Ty +AdZ ly =Ty +Ad%

Ly =Txy +Adydy  Jp =3 +Ad?

2 circular
Y A—T':Zr sector area
A=6r2
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Rectangular area

Triangular area




