Civil115 Tutorial 1 (week 2)
Chapter 1and 2 (2.1-2.5)

TA: Zhu Honggang

TA office: Room 2126. 
Office hour: 11:00—12:00am, Monday
Telephone: 23588759 (office)
Important points:
Chapter.1 
1. Basic concepts: Space, time, mass, force
2. Newton’s laws of motion; 

3. SI units; Customary units; Conversion between systems of units

4. Numerical calculation: significant figures (several to three), rounding off (5, critical value), irrational numbers
5. Problem-solving strategy: Modeling of the physical problem; Expressing the governing physical laws in mathematical form; Solution of the equations; Interpretation of results.
6. Computational software
Chapter.2 
1. Basic concept: Statics, Dynamics and their focus; Force and its effects; Surface force; Body force; Particle; Rigid body; Vector; Scalar
2. Scalar: Negative or positive magnitude without direction; Simple arithmetic operation;
3. Vector   
Vector: Magnitude, sense, direction; Represented by unit vector (Cartesian vector) or the magnitude with the angle of the action line; Sliding vector, free vector, fixed vector
Vector component: magnitude and orientation (direction cosines); independent of the choice of coordinates 

4. 

Vector addition and subtraction: commutative and associative 
Two vectors: parallelogram law; triangle method (head to tail); Cartesian vector notation method;

Several coplanar vectors: parallelogram law; polygon method (head to tail); Cartesian vector notation method;

Vector subtraction: R=A-B=A+ (-B), just need to opposite the direction of vector B when perform vector addition. 
Resolution of the vector: normally, resolve the vector into two components or three components, the action line of two or three components could either be perpendicular to each other or not; 

Specially, if the vectors are collinear, the resultant can be got by an algebraic or scalar addition. Please keep the cosine and sine laws in mind for the vector operation. 
Multiplication and division of a vector A by scalar a: The magnitude of the vector changed from 
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, while the sense changes when the scalar is negative. 
5. Force: magnitude, direction and its point of application.

Stress: intensities of force

Tensile force; Compressive force; Normal force; Shear force; Internal force; External force

Concurrent coplanar force

6. Vector in Three Dimensional Cartesian Coordinates 

Unit base vector; General unit vector

Unit vector: Magnitude=1, dimensionless, along the same direction as the original vector; 

Cartesian Vector: A=Ax i+ Ay j+ Az k; Right-handed coordinate system, positive direction of the x, y, z axes are defined by the Cartesian unit vectors i, j, k;
Represented by the magnitude (
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 EMBED Equation.3  [image: image5.wmf]b
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, measured between the vector and the positive x, y and z axes respectively;
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) or the magnitude with the projection angles; Used to solve problems in three dimensions or two dimensions; 
Position Vector; Relative position vector

Position vector: Locates one point in space relative to another point; To formulate the components of a position vector----determine the distance and direction that must be traveled along the x, y, z directions going from the tail to the head of the vector; A force F acting in the direction of a position vector r (with the unit vector u) can be represented in Cartesian form as F=Fu
Component notation and matrix notation of vector
Vector equality

Vector computations by components

Examples: Vector operation
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The following example shows you how to perform the vector operation using the Cartesian vector notation. You can also try to solve the problem using the polygon method or the parallelogram method.
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