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Instructions 
 
1. Justify your answers. No credit is given for (correct) answers not supported 

by work.  
2. Write clearly. Marks may be deducted for messy work. 
 

 

Question Marks Out of 

1  14 

2  10 

3  8 

4  8 

5  14 

6  8 

7  14 

8  14 

Total  90 

 



1. [14pts] Use the cofactor matrix of A to find A−1 if A =

−1 1 1
1 0 −2
2 −1 0

 .
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2. [10pts] Let

∣∣∣∣∣∣
a b c
d e f
g h j

∣∣∣∣∣∣ = 4. Use elementary operations to find the value of the determinant∣∣∣∣∣∣
2a− b 3c b
2d− e 3f e
2g − h 3j h

∣∣∣∣∣∣
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3. [8pts] Let S consist of all vectors (x, y, z, w) of R4 such that xy+ z +w = 0. Is S is a subspace of

R4? Justify.

3



4. [8pts] Find all possible values of k for which the vectors (1, 2, 4) , (1, 3, 9) , (1, k, k2) of R3 are

linearly independent.
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5. [14pts] Given that y1 = cos 2x is a solution of the DE

y(4) − y(3) + 2y′′ − 4y′ − 8y = 0,

find:

(a) a second solution y2 of the DE such that y1 and y2 are linearly independent.

(b) the general solution of the DE.
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6. [8pts] Are the functions f (x) = x, g (x) = ex − 1, h (x) = xex linearly independent on (−∞,∞)?

Justify.
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7. [14pts] Solve the IVP: y′′′ − 3y′′ + 4y′ − 2y = 0, y (0) = 2, y′ (0) = 3, y′′ (0) = 4.
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8. [14pts] Find the form of a particular solution of the DE:

(D − 1)2
(
D2 − 9

)
y = e3x + 2e−3x + 3xex.
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