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Theta Matrices and Determinants Answers and Solutions

ANSWERS:
1.C [7. ¢ J13.A [19.C [25.C
2.A |8. D |14.C [20.C [26.D
3.0 |9. A |15.B [21.D [27.C
4.A [10.D [16.B [22.A [28.B
5B [11.D [17.C [23.B [29.D
6.B |12.B [18.A [24.A [30.A

SOLUTIONS:

Lo |4 3[R 4@+ ] _[18
C T 5 8)2] [5(3)+8(2)] |1

[ logg2 log, 4 1 2

2. A 8 R 13 4

— |log,0.25 log,8 2 3

The determinant is 1+4=5

1 2 -
3.D. |01 3(=(27-Yy).
4 5 y
(y+24+0)—(—4+15+0)=27-y.
2y =14 . y=7.

1
4. A. 3 5= 3 , X+3y =35 and
2 1|y 0

2x—y=0. y=2x so x+3(2x) =35. x=5.

5. B. The denominator matrix, by
Cramer’s Rule, uses the coefficients
of the non-constant terms. Choice B
is the only possible answer (except E),
so we check the numerator matrix. It
should be the same as the denominator
except for the “x” coefficients, which
should be replaced by the constant
terms. Answer is B.

6. B. By Cramer’s Rule again,
-5 3

16 -1
23 0
-1 3
1 -1
3 2 0
and denominator is 8. D = 8.

[N

. The numerator is 32

N RPW DN

2a 10
-1 3
6a=42 and (3a)=21.

7. C

‘:52, 6a+10=52 so

W
8. D. The formula is 5 X, Yo

X3 Y3

the result is positive, as area is. The
answer is D.

given that

9. A. Using the clue given by the Cramer’s
Rule “set-up” we have equations
2X—3y =23
3x+5y=25
y-value and substitute, or you can just

solve for x. The solution is (10, -1) and
the answer is x=10.

. You can evaluate the given

4 (1—\/1) 3
10.D. A=|1 x 5 |has
2 JJx 1

determinant
(—4J§+1o(1—&)+3ﬁ)—(6&+20&-(1—\/?)
= —217. -38Jx=-217-10-1.

&:%:6. Since we want \/;(\/;+5)

this gives 6(6+5) =66
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11. D. Using row 2, we have

2 -1 5 1 -1 5

DO)1 3 4+@Q@L 3 4+
4 1 2 5 1 2
1 2 5] 12 -1

DO)|1 1 4[+@O@)|1 1 3
5 4 2] 5 4 1

= 1((6—20+5) (75+4-2)) +
2((1+30—-4)—(-5+12+2))
= 1(-9-77)+2(27-9) = -86+36= -50.

X 6
12. B. f =4-2X SO
- 2 1

f(x—12)=4-2x. The inverse function
for y=x-12is x=y-12 or y=x+12.
So f((x+12)-12)=4-2(x+12) =
—2x—20 and for x=-30, we have 40.

i -1
134 " Y-8 n+l 6 _ 3
- 2 n n-1 2

6 n+1

Multiply by the LCD of 2n(n—-1) to get
2(n—-D(n+1)+12(n) =-3n(n-1).

2(n2—1)+12n=—3n2+3n.

5n +9n-2=0. (5n-1)(n+2) =0 so
over integers, n= -2.

d -b
- a
multiplied by the determinant of the

-1 -3
original, which gives i{ }:

-10|-2 4
0.1 03
02 04

14. C. The inverse of {a (ﬂ IS
C

5 x |3 —

f(X) =(2x-5)x—(—x—-27)-33.
f(x)=2x2—4x—6 =

z(x2 —2x—3)= 2(x+1)(x—3) which has

roots at x= -1 and x=3. That means the
parabolic graph has a min at the middle
of these x-coordinates, which is at x=1.
fQ)=-8

SAVHE M
S M R
[—io ng-Bl ﬂ:{ca—l bﬂ

a=28, b=43, c=-10 and d=52. Sum is
93.

15. B. f(x):‘z N 9JJ-33.

(x+1) (4-%) 3 12 3 1
17. C. +
- 1 -5 (x+3) 7 5 3
| (x+13) (7-x)
8 0 (x+6)
for choice A, x=20. For choice B
x= -1. For choice D, x=1. For choice C,

x=-13 for the rowl-columnl term but the
row2-column3 term is wrong. Answer C.

] Note that

18. A, f(x)=‘)1( i-x. F(X) = (X=2)X.

f(x-1) = (x-3)(x-1) . Roots are 1, 3.

3 |n (n—l)D
19.C. f(x)= X =
f(x):(i@n—l)Jx: (2+5+8)x = 15x
n=1

so f(11) =165.
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(x-1) 1 2
20.C. M=l 3 (x-1) 1
1 2 (x=1)
IM|=13+2(x-1), so
((x—1)3+12+1)—(2(x—1)+2(x—1)+3(x—1))

= 13+2(x-1). (x—1)°+13-9(x—1) =13
so (x—1)%=9(x—1) so x=1 or (x-1)?>=9
and x=10 or -8. 1+10-8=3.

21. D. You are really being asked for the
equation of the lines. One line has slope
1 and contains (1, 0) soitis x—y=1.

The other has slope —% and contains

(6,0)soitis x+2y=6. The matrix
equation that matches this is

22 1P][C] o

{ 6 (9—a)} { 3 a+1}
22. A. -2 =
— | (@a+10) 12 5a) 2

0 (7-3a)
(-9a+10) 8

elements is —12a+25 and this is equal
to 1 when a=2.

}. The sum of the

10

23.8.‘
— 0 1

X y
1 0
+‘o ]J = 100, ()10t ¢

24. A, (x+2)*—2=14. (x+2)* =16.
(x+2) =+2 which has least value for
X at x= -4
(1-i) o

25. C. { ) (1_i)]5= ((1—i)2)5

= (=2i)° = —32(i°) =-32i.

Lo Yii100
2 4 i
26.D. Using, | 0 + -Xio0 10
6 2§
e
4 12 8" |
Multiply row 2 by 6. Then row 1 by 2.
! - !

1 0 =i200
2 i

0 1 -3i06 0|
1 1 14

-— = -Z:i001

L 4 12 8 : i

Add Y4 of row 1, to row 3.

10 2% 200
2 i

0 1 —3§ 0 60

0oL o0ilo

L 12 P2 i

Third row times 12.

10 L1290 0
2

0 1 —3§ 0 6 0

01 O 6 0 12

Subtract last two rows.

10%i2 0 o0
2 i

00 36 -6 12|.1/30frow2
010:6 0 12

10Xi20 o0

2 i
andswaprows:|l0 1 0 i 6 0 12
0012 -2 4

-5 of row 3 added to row 1.
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100:1 1 -2
010¢%f6 0 12/ Thesumof
001f{2 -2 4

the rows of the inverse are

0, 18 and 4. Answer is D.

27. C. |[M|= (x+2)° which has 6 terms.

27 34 22
28.B. AB=|2 9 22|. ABC'=
21 32 21
(27 34 22|[1 7 4
2 9 220|2 -8 2|=
121 32 21]|4 2 -1

(183 -39 175
108 -14 25 |, 183+(-14)+160=329
169 —67 160

4
29. D { 2}-[3 n]=n, 12-2n=n gives

n=4.

6
30. A. [M| = (2x+1] . Terms are of the
X

6-n
form C(6,n)(2x)" (1) . When n =6-n
X
we get a constant term. So n=3. This
3
makes the term C(6,3)(2x)3 (Ej =
X

6e54
30201

(2)3= 160



