Determinant Notes CT August 06, 2019

ACC Precalculus Name
Determinants and Cramer’s Rule Date Block

Determinant of a 2 X 2 Matrix

Associated with each square matrix (nxn) is a real number called its determinant.
The determinant of a matrix A4 is denoted by det 4 or by |A].

Determinant of a 2 x 2 Matrix

det[(F b}z
c d

Evaluate each determinant.

1.%: 5-6=—\ 2.‘:; z

3. Solve forxgiven% 24 . > (X" 8)(‘(" 5) =0

i _.i K= Esx)=2 \x=-8, 2|

X +5x-a4 < O 3 3\ _ _
(Dl.l/qo;gq -5 3 -——q‘\'l‘:—)-&qv

The determinant of a 2 x 2 matrix is the difference

x =ad - c}; of the products of the elements on the diagonals.

= -8 —(15)= |
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Determinant of a 3 X 3 Matrix
Steps for finding the determinant of a 3x3 Matrix

= Repeat the first two columns to the right of the determinant.

= Subtract the sum of the products in red from the sum of the products in blue.

a b ¢ l l
det|d e f|=|d e = (aei+bfz + cdh)— (gec + lfa+ idb)
g h i

2 -1 3
4. GivenA=|-2 0 1|, find det(d).
1 2 4

(0-1 —vz)—(6+4*3)
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1\3 ¢ L 3
5. Evaluate [2\] I (1&46+'18)——(|3J30+°/a)
§ 6 \o0 — 34

Sp_ecia.l Determinants
Triangular Matrices — When the numbers below or above a diagonal in a square

matrix are all zeros, the determinant can be found by multiplying the numbers that
lie on the diagonal.

6 9 7
6. 3_3 2 0 =210
0 0 0
o 0 0

(=1840+0)- (D4 Ov0)
-8
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Determinant Application: Finding the area of a polygon given its vertices.
The vertices must be in order. Even though we are not actually finding the
determinant we can still get the area by crossing out diagonals.

Example: Find the area of the quadrilateral with vertices (-2, 3), (-4, 5), (6, 7), and
(2,0). These points must be written in order. You can start with any of the points,
but the following points must be written consecutively. Graph to make sure they are
in order.

In the case of 4 vertices:

) me 1¥! point again at the end
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Find the sum of the diagonals going down to the right and
subtract the sum of the diagonals going up to the right.
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Remember that area is always positive.
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9. Our example: (-i?'S'), (-2, 3), (2, 0), (6, 7) I have reordered according to x-

values.
N N T [(|2+b+"1+5°) ("’*éw'zg}

=+1 39: ¢ 3«1)]

(éLD (32)sq ks
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Try these: Find the area of the triangles given 3 points. +1 ’;' :l ? '}Z
x5 -
10. (-2,1) 4,7 @.8) 11. (2,3 (4,7) (0,-1
<

A;t;_ ‘\2 _l ‘ '—t"ll[('l‘l"ho)—(n ‘°+7->]:-j ('lS""\)

'—%E— Wi324R) - (463 1)) - 1 (27-51) =4 (-24) :

Find the area of the polygon given the vertices; make sure you put the points in
order.

12. (-1, 4) (2,0) (3,-2) (-3,-3)
-2 -1 2 3 -2

-3 4 0 -a -3

‘-’iﬁ-mo—q—ﬂ')- (3 4840*4)3

L [r-9)e- e

13 (4,1 0.6 G.D &3 (2.1
44 |2 3AY -2

! ) \
- [%—ﬁynt‘ﬂ*‘\) (5+1843+37'|2)]
@Sq unﬂ-g

+4
A

1 (S8-54)=

51 \ml.'l's

(a38,4s ‘-I)
The Bermuda Triangle is a large
triangular region in the Atlantic Ocean.
Many ships and airplanes have been
lost in this region. The triangle is ) AT
formed by imaginary lines connecting <0 )
Bermuda, Puerto Rico, and Miami. Use a
determinant to estimate the area of the
14. Bermuda Triangle.

The avea of the

|
Z)eghmoﬁ“.;ﬁmse o] aon,-51e)
446,304 squave
Miles.

Jan 10-11:30 AM

August 06, 2019

Practice: You will need to show work clearly on a separate sheet of paper.

Find the value of each given determinant.

3 6. 6 -2 4 =2 _
n[ L -l a 7= \D 3)L84—O
4 3 1 5 2 -1 0o 3 2
9P 2 3= 4y 5k =2 5|=-068 el4 -1 2= O
4 2 3 11 3 5 02 =2
T) Find the area of a tr].angle wuL_h the given vertices: (0,0), (0,50), (70,20).
The area iS 1150 square units.
Use Cramer’s Rule to solve the linear system.
—Gx+4y+2=32
2x+y=11 4x—5y=6 . '
10) 5Sx+2y+3:-=13
—3x+2y=1 Tx—12y=4 Xy +i=—5
3 =
(2,5) (4,2) 1,62
Solve for x.
11) 2x 4‘=12 12) 3x 16 -7 13) ‘E _'\-‘=—6 14) E.\' 2x 13
x 3 X 5 x 6 x
X:(D X = '.thx ovr X:'3”D- X=-3
X= ¥ o ’
Choose 15 OR 16 to solve.
x 2 4 _ 2r 3 0
15) & 1 -1=26 X-Q, ‘L\ 16) |4 2 -1=3x"-9x+34
32 x 2 3 x
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