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(5 Marks)
Q1:

a) Use the Gauss-Jordan method to find the general solution of the following linear system.

X1+ Xy—X3=2
3X,+3X,—X3+2Xx,—4x,=4

(2 Marks)

b) Find the particular solution for which x;=—1 and x,=0 .
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(6 Marks)
Q2: Determine the value(s) of k for which the following system has

a) no solutions (2 marks)
b) infinitely many solutions (2 marks)
¢) exactly one solution (2 marks)
X 42y -z = 1
2X +3y +z = 1

—4x -5y +(k’-9)z = k+1
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(5 Marks)

Q3: Solve for X the following matrix equation.
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(4 Marks)

0
Q4: A=|1 -4 -2|  Write A-l asaproduct of elementary matrices.
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(4 Marks)

QS: A, B and C are invertible matrices. Simplify the following expression.
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(3 Marks)
Q6: Assume that A’=—A . Show thatif A is symmetric then A=0.



(3 Marks)

Q7: Determine whether the following statement is true or false. If the statement is true provide
a proof of the statement. If the statement is false, provide a counterexample.

If A and B are square matrices and AB=0 then A=0 or B=0
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Q8: B is a 3x3 matrix for which det(B) =3, and

the followings determinants:

(4 Marks)
2) detladj(3A)(2B)*(3A%)] =

(3 Marks)
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Q09:

(4 Marks)
1 -1 1
a) Use the adjoint matrix method to find the inverse of A=| 2 -1 3
-1 1 -2

(2 Marks)

b) Use the result you obtained in part a) to solve the following linear system.

X -y z = 3
2X -y +3z = -2
-X +y -2z = 1

(2 Marks)

c¢) Use the Cramet's rule to solve the linear system in b) fory.
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(4 Marks)

Q10: Evaluate the following determinant.
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Qll:Tet u=(1,1,-1) , v=(2,1,-1) and w=(0,—1,1) . Answer the following
questions.

(3 Marks)

a) A unit vector in the opposite direction of .

(3 Marks)

b) The angle between 11 and V+w. = [ 2 ) o, o )
(3 Marks)

¢) Determine whether vectors  u,v,w lic on the same plane.
(3 Marks)

d) An equation of the plane passing through P(1,0,1) and parallel to 7 and v,
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Q12: Given points A(6,-3,-2), B(1,1,3) and C(2,-1,2) answer the following questions.
(4 Marks)

a) Find the area of the triangle ABC.

(4 Marks)

b) Find the point on the line passing through B and C which is closest to A.

(4 Marks)

c¢) Find the distance between A and the line passing through B and C.
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(4 Marks)

Q13: Find an equation of the line passing through point A(1,-1,4) and is parallel to the line of
intersection of plane P1 and plane P2.
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(4 Marks)

Q14: Determine whether L1 and L2 are skew lines. If they are skew lines calculate the
distance between them. If they are not skew lines write the equation of the plane passing
through L1 and L2.

Ll: (x,v,2)=(2+t, 1-t, 4+t) \ VI:/7) -~ ) 1 )

L2: (x,y,7)=(s,-1+s, 2-5)
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Q15: Given plane P1: x-3y+2z—4 = 0 and plane P2: -3x+9y-6z-6=0 answer the following
questions.

(3 Marks)
a) Show that P1 and P2 are parallel and find the distance between them.

(4 Marks)
b) Find the point on plane P1 closest to point A(2,8,-1).
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(5 Marks)
Q16: Maximize P=5x,+2x,+x,

X1+3X,—X3<6
X,+x3<4
3X,+X,<7

subject to

X1, X5, X520




(5 Marks)
Q17: Minimize C=x,+tx,+4Xx,

subject to

X1, X5, X520
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