
LINEAR ALGE BRA for Social Science/Commerce 201-105-VA

Spec ific E leme nts o f the C omp eten cy (in italics) Standard of Performance:  The student must be able to:

1. To situate the historical context of the development of linear algebra and vector geometry.

1.1 HISTORICAL DEVELOPMENT
1.1.1 describe some of the factors which led to the development of linear algebra.

2. To use matrices to solve concrete problems.

2.1 MATRICES
2.1.1 give the definition of a matrix, identify the elements and find the dimension.
2.1.2 construct a matrix given the general term aij.
2.1.3 define the equality of matrices and demonstrate its use.
2.1.4 carry out addition, subtraction, scalar multiplication and matrix multiplication.
2.1.5 explain the conditions und er which these operations can b e carried out.
2.1.6 identify different types of matrices such as:  row, matrix, column ma trix, square matrix, zero matrix, identity matrix,

triangular matrix, diagonal matrix, transpose of a matrix, symmetric and  anti-symmetric matrix.  For a square matrix,
identify the main diagonal and find the trace.

2.1.7 use the properties of the above matrices to prove simple propositions.

3. To apply different methods of solving systems of linear equations.

3.1 DETERMINANTS
3.1.1 evaluate a determinant by expanding along a row or a column.
3.1.2 state and use the properties of determinants.
3.1.3 find minors and cofactors.
3.1.4 find the inverse of a matrix using the method of cofactors.
3.1.5 solve a system of linear equations using Cramer's Rule.
3.1.6 state and/or prove theorems and propositions.

3.2 SYSTEMS OF LINEAR EQUATIONS
3.2.1 construct the augmented matrix for a system of linear equations.
3.2.2 perform elementary row operations  on the augmented m atrix.
3.2.3 define row echelon form and reduced row echelon form.
3.2.4 reduce a matrix to row echelon form or reduced row echelon form using elementary row operations.
3.2.5 define the rank of a matrix and find the rank o f a given matrix.
3.2.6 identify homogeneous or non-homogeneous systems of linear equations.
3.2.7 determine if a system is consistent or incons istent.
3.2.8 determine if a system has 1 solution, no solution or infinitely many solutions and give the general solution to the latter

system.
3.2.9 write a system of linear equations in matrix form as AX = B.
3.2.10 find the inverse of a matrix by the Gauss-Jordan method.
3.2.11 use the inverse to solve a system of linear equations.
3.2.12 express a given problem as a system of linear equations and use these methods to solve the system.
3.2.13 state and/or prove simple theorems and propositions.

4. To use vector operations to solve concrete problems.

4.1 PROPERTIES OF ALGEBRAIC AND GEOMETRIC VECTORS
4.1.1 define an algebraic vector as an n-tuple, define equality of vectors.
4.1.2 carry out the operations of addition, subtraction and scalar multiplication and be able to demonstrate the major

properties of these operations.
4.1.3 give t he ch aract erist ics o f a geo metr ic vec tor, i. e. ma gnitu de an d dir ectio n, and rep resen t vect ors g raph icall y.
4.1.4 find the norm of a vector, a unit vector in the direction  of a given vector and the direction cosines o f a vector.
4.1.5 use geometric methods to determine equality, sum and difference, scalar multiples of vectors.
4.1.6 define the scalar product of two vectors and calculate scalar products.
4.1.7 demonstrate an und erstanding of the principal properties of the scalar p roduct.
4.1.8 use the scalar product to find the angle b etween two vectors and the pro jection of one vector onto anoth er.
4.1.9 use the scalar product to establish that two  vectors are orthogonal.
4.1.10 use the scalar product to solve geometric problems.



4.1.11 define the cross product of two vectors and calculate cross products.
4.1.12 demonstrate an und erstanding of the principal properties of the cros s product.
4.1.13 use the unit vectors i, j, k.
4.1.14 use the cross product to prod uce a vector orthogonal to two given vec tors, to find the angle between them an d to

determine if vectors are parallel.
4.1.15 calculate the area of a parallelogram or triangle determined by two vectors.
4.1.16 define and calculate the scalar triple product. (option al)
4.1.17 demonstrate an und erstanding of the principal properties of the scalar triple prod uct. (optional)
4.1.18 find the volume of a parallelepiped  defined by three given vectors. (optional)
4.1.19 test if three given vectors are coplanar.
4.1.20 solve geometric problems using vector methods.

5. To establish connections between vector geometry and linear algebra.

5.1 VECTOR SPACES
5.1.1 give the definition of a vector space and verify that the conditions are fulfilled in Rn.
5.1.2 define a linear combination of vectors.
5.1.3 determine if a given vector is a linear combination of given vectors.
5.1.4 determine the linear span of given vectors in Rn..
5.1.5 define a sub-space and test wheth er a given set of vectors forms a subspace of R n.
5.1.6 define linear dependence and independence and be able to test a given set of vectors for these properties.
5.1.7 define a basis for a vector space or sub-space.
5.1.8 show that a given set of vectors form a basis and determine the components of other vectors relative to this basis.
5.1.9 find the dimension of a given vector space or sub-space.
5.1.10 define and give examples of ortho normal bases.  (optional)
5.1.11 test if certain structures, other than Rn., are vector spaces by verifying the axioms or finding counter-examples

(examples include matrices, polynom ials, etc.)  (optional)

6. To apply the methods of linear algebra and vector geometry to the study of line and plane geometry.

6.1 LINES AND PLANES IN R3

6.1.1 write the symmetric, parametric and vector forms of the equations of a line.
6.1.2 find points on a given line and test if a given point is on a given line.
6.1.3 find a direction vector for a line and write the equations for a line determined by two points or a point and a direction

vector.
6.1.4 determine if two lines intersect and find the point of intersection.
6.1.5 write the linear and vector forms of the equation of a plane.
6.1.6 find a normal vector to a plane.
6.1.7 find points on a given plane and test if a given point lies in a given plane.
6.1.8 write an equation for a plane determ ined by:  a normal vector and one po int in the plane; two vectors and on e point in

the plane; three points in the plane.
6.1.9 determine if two planes are parallel or orthogo nal.
6.1.10 find the intersection of two planes.
6.1.11 determine if a line and plane are parallel or orthogo nal.
6.1.12 discuss the possible configurations of three or more planes.
6.1.13 calculate the distance from a point to a line. (optio nal)
6.1.14 find a point on a line closest to a given po int. (optional)
6.1.15 find the angle between two p lanes. (optional)
6.1.16 find the intersection of a line and a plane an d the angle between them . (optional)
6.1.17 find the distance from a point to a p lane and between two p arallel planes. (optional)
6.1.18 find a point in a plane closest to a given po int. (optional)

7. To solve optimization problems using methods of solving systems of linear inequalities with two or more variables.

7.1 APPLICATIONS
7.1.1 solve optimization problems using methods of solving systems of linear inequalities with two or more variables.
7.1.2 solve problems related to the field of Social Science, for example transportation, resource distribution, optimization of

economic functions, Markov chains.
7.1.3 use appropriate information tech nologies. (optional)


