Solutions for In-Class Problems 17 for Monday, April 2

These problems are from Pre-Class Problems 17.

1.  Solve the following exponential equations.

a. 27X—5 — 8_11 b 24X+5 — 7 C. 46X—7 — 128—X

2.  Solve the following system of equations by using the substitution method.

3x — 8y = 22 4x +y =—-7

b

& x — 16y = 38 © 3X + 5y = 16

3. Solve the following system of equations by using the addition method.

4x + 3y =14 3x — 5y =3

—-5X + 6y =-24 b. 7X + 3y =—-4

4.  Solve the following systems of equations.

4x — 3y + 5z = -10 3X — 5y =14

a. X + 6y —-2z= 2 b 2X + 3z =18
—2X — 9y + 3z = -2 -y +2z2=9
4x — 2y + z = 12

c. —3x+ 4y -5z =-13
O9x — 2y — 2z = 23

5. Accitrus fruit grower purchased 30 orange trees and 20 lemon trees for $360.
The next week the grower bought 25 orange trees and 35 lemon trees for
$410. Find the cost of a lemon tree.


http://www.math.utoledo.edu/~janders/1320/PreClassProblems/Problems17MW.pdf

SOLUTIONS:

“« 1
la. 27°°° = a1l Back to Problem 1.

‘- 1
27 5 — a — (33)X75: 374 — 33(X75) — 374 —

11
3(x—5)=—4:>3x—15=—4:>X=§

11
Answer: X = ?

1b. 2%*° =7 Back to Problem 1.

2% =7 > 2% =In7 = (4x +5MN2=I7 =

4xN2 +5N2=In7 = 4xn2=Inh7 -5In2 =

7
(- IN7-5IN2 In7-1In32 In§
4In 2 In 16 In 16

Answer: X =

1c. 4% 7 =128~ Back to Problem 1.



4577 =12°" => In4*" " =In12°* = (6x - 7)In4 = (8 - x)In12 =

6xIn4 — 7In4 =8In12 — xIn12 = 6XxIn4 + xIn12 =8In12 + 7In4 =

8In12 + 7In 4
6In4 + In12

X(6In4 +1In12) =8In12 + 7In4 = X

Dy = 8In12 + 7In 4
Answer: 6In4 + In12

3x — 8y = 22
Back to Problem 2.

8.y _ 16y = 38

X —16y =38 = x =16y + 38
=22 and x =16y + 38 = 3(16y + 38) — 8y =22 =
92 46 23

40 20 10

3x — 8y

48y + 114 -8y =22 = 40y =-92 = Yy =

23 23 23
- =22 o x=16/-=|+38=8/-=2|+38 =
X =16y + 38 and Y 10 = ( 10) ( 5)

_184 190 _6
5 5 5
-
nswer: 5, 10



2D.

3a.

4X +y =—-171
3X + 5y =16

Back to Problem 2.
AX + y=—-—71 = y=—-4x -7

3Xx +5y=16and y =-4x -7 = 3x +5(-4x-7) =16 =

3X —20x —=35=16 = —-17x-35=16 = —-17x =51 = x = -3

y=—-4Xx-7and x=-3 = y=12 -7 =5

Answer: (-3, 5)

4x + 3y =14

_5X + 6y = — 24 Back to Problem 3.

-8Xx -6y =-28
— —O9X +6y=-24
—13x =—-52 = x=4

4x + 3y =14
-5X +6y=-24

Ax +3y =14 and x=4 = 16 +3y =14 = 3y =-2 =

2

¥="3%



3b.

4a.

3x — 5y =3

7X + 3y = —4 Back to Problem 3.
9x — 15y = 9
§X_2y234:>35x+15y:—20
X + 3y = —
d 44 % - 11— x-_H2__1
a4 4
3Xx — 5y =3 dX———:>—§—5 —E:—Sy—l_:
y=oa 4 4 4
y=-3
4

4x — 3y + 5z = -10

X+ 6y —-2z= 2 Back to Problem 4.
—-2x — 9y + 3z = -2

4x — 3y + 5z = -10
— —4x - 24y + 8z =- 8
- 27y + 13z = —-18

4x — 3y + 5z = -10
X+ 06y —-—2z= 2

2X +12y — 4z = 4
— —2X— 9y + 32 =-2
3y — 7= 2

X+ 6y —2z= 2
-2X -9y +3z=-2




—-27y + 13z = -18

- 27y + 13z = -18 . 39y - 137-= 26

3y - 7= 2
y 12y = 8

wlN

8
12y =8 = y—ﬁ—

= 2-72=2 = 72=0

wiN

3y —z=2and Yy =

2
X+6y—-2z=2and Y=—-and z =0 =

3

X4+4-0=2 => X+4=2 = X=-2
2
Answer: (_Z’E’ 0)
3Xx — 5y =14
4. 2X +3z =18 Back to Problem 4.
-y +2z=09

3Xx — 5y = 14

3 =9y = 5y — 10z = — 45

-y +2z=09
3x -10z = -31



4c.

6X + 9z =54
ex+ Sz=18 " 6y 1207 =62
3x —10z = - 31
292 =116 = z =4

2X +3z2=18andz=4 = 2x +12 =18 = 2x =6 = x =3

-y+2z=9andz=4 = -y +8=9 = y=-1

Answer: (3,-1,4)

4x — 2y + z = 12

-3x + 4y — 5z = -13 Back to Problem 4.
9x — 2y — 2z = 23

20x — 10y + 5z = 60
-3X + 4y — 5z = -13
17x — 6y = 47

4x -2y + 7z = 12

-3x+ 4y -5z =-13 =

8X —4y + 22 =24
— 9x -2y -2z =23
17x — 6y = 47

4x — 2y + z =12
9x — 2y — 22 =23

17x — 6y = 47
17x — 6y = 47

These two equations are the same equation.



Let y = t, where tis any real number.
17x — 6y =47and y =t = 17x — 6t =47 = 17x =6t + 47 =

6t + 47 6. 47
X =— 0= 2 2o
17 17 17

Now, use the first equation in the original system of equations to find the

47

X =—t + — —t:
value of z when 17 17 and y = t:

6 47
4x -2y +z2 =12, X=—t+ — andy=t =

17 17’
%t+@—2t+z=12:%t+@—%t+z:12:>
17 17 17 17 17

10 188 204 10 16
-——t+ ——=+7=—=>7=—=t+ =
17 17 17 17 17

NSWer- | 17" " 17" 17 T 17

t is any real number

(Gt + 47 10t + 16

) t! - __
17 17 j,where

A citrus fruit grower purchased 20 orange trees and 30 lemon trees for $360.
The next week the grower bought 35 orange trees and 25 lemon trees for
$410. Find the cost of a lemon tree.

Let o = the cost of one orange tree and let | = the cost of one lemon tree.



140 + 211 = 252

200 + 301 =360 20 + 3l = 36
N _, —140 — 101 = —164

350 + 251 = 410 70 + 51 = 82
111 = 8 = | =8

Answer: $8.00 Back to Problem 5.



