
1) a) Determine the of the following differential equations. DO NOT SOLVE.

Differential Equation TYPE

xyy' = 0. Be^anlLi., r» = - *•
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iv) y(2x - y) + y' = 1 + xj
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b) Solve equation ii),
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transformation. Show all your work.

2) Solve the differential equation (sec2 yjy' + -—— = by using a suitable
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3) Solve the initial value problem y' = where y(2) = O.Explain your solution.
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4) Find the conditions on a, b and c (if any) such that the system

x + z = -1

2x - y = 2

ax + by + cz = 3
a) has no solution.
b) has infinitely many solutions. Find the solution set , if possible.
c) has a unique solution. Find this unique solution, if possible.
Show all your work.
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5) A) Each of them is 2 pts.
Indicate whether the statement is always true (T) or sometimes false (F).

If it is true, prove it. If it is false, justify your answer by giving your reason or
giving a counter example.

__-tr_ a) If the reduced row echelon form of the augmented matrix for a non-
homogenous linear system has a row of zeros, then the system must have infinitely
many solutions.
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_Er_b) If a non-homogenous linear system of n equations in n unknowns has n
leading entry in the reduced row echelon form of its augmented matrix., then the
system has exactly one solution.
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_J — c) if w and v are two solutions to AX = B then u-v is a solution to the
corresponding homogenous system AX=0.

•=?> Au = 6

=0 A v = G>
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-~~d) If Gaussian elimination on the augmented matrix of a non-homogenous
" 0 1 3 - 4 1 "

system of linear equation leads to the matrix

then the system has a unique solution.
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-v7— e) 3jc + = In 7 is a linear equation.



5) B) Each of them is 2 pts.
a) Find 2x2 matrix A with A * 0 with A2 = 0.

b) Find 2x2 matrix A with ,4*0 with ,42 =2 A.
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c) Find 2x2 matrix ,4 with ^ 4 ^ 0 and ^ 4 ^ 7 with ^42 = /.
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d) Find 2 :̂2 matrix ̂  with /I ^ 0 with ^42 = -/.
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e) Find 2x2 matrices ,4 and B with A^Q , B ̂  0 satisfying ^42 + 52 - 0.


