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L @ det(A):det[; 3)2(7x7)—(5x9):4

N

b) det(B):det(lS; j:(gxs)-(lsxz)zl

17
(c) det(C)=det [12 5] =(17x5)-(12x7)=1

~N W

(d) det(D) = detU4 ;} =(7x2)—(14x1)=0

2. Use (6.1) to find the determinants.
1 3 15
@ det(5 7j:(1><7)—(5><3):—8 and det[3 7J:(1><7)—(3><5):—8

) det[‘; g]:(—1x3)—(5><2):—13 and det(_; 2}:(—1x3)—(2x5)=—13

-1 -1 -1 0
(c) A :( 0 Oj’ B= (_1 Oj and evaluating the determinants by using (6.1):
det(A)=det(B)=0
The matrix A is transposed (rows— columns) to give matrix B. The same numbers on each

of the diagonals, so the determinant is the same,

det(A)=det(B)
3. By (6.1) we have
b b
det(A)=cet| © ~ |=ad—ch and det(A”) = det ) ad-bo=ad—ch=det| "
c d b d c d

Hence det(A) :det(AT).

1 2 1 2
4. The column vectors of (3 Oj are (3} and (O] Drawing the parallelogram we have:

05 1 15 2 25 3 35
We have

det[é ;]:(BxZ)—QXO):G
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Since we change over the vectors so the determinant will be negative:

det[; éj:(lxo)-(sxz):—e

5. Writing the given linear system in terms of matrices Ax=Db where:

2 3 X -2
A= , X= , b=
5 -2 y 14
Evaluating the determinant of matrix A

2
det(A)= det[5

2):(—4)—15:—197&0

Since det(A) =-19 0 so the linear system has a unique solution which we can find by

the inverse matrix A™ by using:
a bY" d -b
(6.2) o1
c d det(A)l-c a
-2 -3\ -2
x:A‘lbz—i
19{-5 2)| 14
o 1(-38) (2
~19( 38) |2
6. By using the properties of linear transformations of the last chapter we have
(ToT)(x)=A%X

The transformation T expands the area of the object which is bounded by the column
vectors of A and is given by det(A). Applying the transformation to the result T (x) gives

Hence x=2, y=-2.

another expansion of the area by det(A). Therefore
det(A®)=det(A)det(A)

7. We need to calculate the Wronskian determinant W (e‘x, e‘3x) :
» o e—x e—Sx . ,

W(e”, e’ ):det[_ex —3e3XJ [Because () :ke“x}

=e (-3 ™) (e e =-3e " +e =2 %0

-3x

Hence the two solutions e and e are linearly independent because W (e‘x, e‘sx);to.

The exponential function is never zero, that is for any real number x we have e* #0.
8. We can check condition (b) of Definition (5-2) first, thatis T (k A)=kT (A).

a b
Let A :[ j then
c d
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n=T(H(Z 3
(e

=k*ad —k®bc [Taking Determinant]
=k?(ad —bc) =k*det(A)=k*T (A)=kT(A) [Not Equal]

The given transformation T does not satisfy condition (b) therefore we conclude that
T (A)=det(A) is not linear. Hence the determinant of a 2 by 2 matrix is not a linear

transformation.



