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Sample Problems

Solve each of the following equations. Make sure to check your solutions.

2 3

1) 22 4+3=4x+9 5.) 7(j—5)+9=2(—2j+5)+5j 9.) §($—1):g(x—4)+1
2 4
2) 3w—-5=5(w+1) 6.) 3(x—5)—b(x—1)=-22+1 10.) §($—7):5(a}—|—1)
3—z 10—-3x r+2 x-—3
. —9=-2 4 . — = 2 11. — =20 —
3.) 3y—9 Y+ 7.) 1 5 x+ ) 1 : 0—x
1 1
1) 4—x=3(z—7) g) SeHIT_ oy et
2 2
Practice Problems
Solve each of the following equations. Make sure to check your solutions.
1) 52—3=2+9 14) 322 —1)—5@2—2)=4(x—1)+5
2) —z+13=2x+1 15.) 5(z—1)—3(x+1)=3x—38
3) —2r+4=5z—10 16.) 5(r—1)—3(—x+1)=—3+8z
4) 50— T=6z+8 17.) —22— (32— 1) =2(5 — 32)
5) 8z —1=3z+19 18) 3(z—4)—4(z—3)=3(z—2)+2(3 —2)
1 _
6.) —Tz—1=3z—21 19.) 3”7"5 —73$:2x+6
7) 3(x—4)+5(x+8) =2(x—1) 20.) 8(zx—3)—3(b—2z)==z
3r—1 8—-4
8) 3(x—4)=2(z+5) 21.) 3”4 + 3‘73:—3—33
3r—2 x+4 1ld(z+1)
) 4 1) = 4 22. =
9.) 45z +1) =6x+ ) T3 5
10) 3(20—T)—2(Bz+2) = —5r—30  23) Sa4ls—ipi1S
' B 78 5 4 10
11) a—3=5(a—1)—2 oqy 2L _Sw o,
3 2
12) 3y—2=—2y+18 25) 2p-1——2(p4?
) 3y—2=-2y ) gr—l=—g{r+g

13) 2(b+1)—=5(b—-3)=2(b—-T7)+1
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Sample Problems - Answers

1) -3 2) =5 3.) — 4) — 5.) 6 6.) nosolution  7.) —5

8.) identity, all numbers are solution ~ 9.) —11 10.) —41 11.) 18

1) 3 2)4 3)2 4) —15 5)4 6)2 T) -5 8)2 9)0
10.) =5 11.) 1 12.) 4 13.) 6 14.) 2 15.) 0 16.) contradiction, there is no solution

17) 9 18) 0 19.) -8 20.) 3 21.) —13  22.) identity, all numbers are solution

23) —4  24) -5  25)

DO | —
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Sample Problems - Solutions

1. 224+3=42+9
Solution:

20 +3 = 4x+9 subtract 2z from both sides
3 = 2¢x+9 subtract 9 from both sides
—6 = 2z divide both sides by 2
-3 =7

We check: if x = —3, then

RHS = 2(-3)+3=-6+3=-3
LHS = 4(-3)+9=-1249=-3

Thus our solution, z = —3 is correct.

2 3w—-5=5(w+1)
Solution: we first apply the law of distributivity to simplify the right-hand side.

3w—5 = 5(w+1)

3w—5 = bw+5H subtract 3w from both sides
-5 = 2w+5H subtract 5 from both sides
—10 = 2w divide both sides by 2
-5 = w
We check. If w = —5, then
LHS = 3(-5)—-5=-15—-5=-20
RHS = 5((-5)+1)=5(—4)=-20

Thus our solution, w = —5 is correct.

3.3y—9=—2y+4

Solution:
3y—9 = —2y+4 add 2y to both sides
5y —9 = 4 add 9 to both sides
oy = 13 divide both sides by 5
13
v = 3

We check. If x = ?, then

1 1 45 -
S — 3(B)_¢g_3. 13 _ 4 39 9 39 4 -6 6
5 1 5 5 1 5 5 5 5
13 2 13 4 -2 20 -6 6
RHS (5)+ 57175 "5 75 5

13
Thus z = = is the correct solution.
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4. 4—x=3(x—7)
Solution: We first apply the law of distributivity to simplify the right-hand side.
4—z = 3(x—7T7) distribute 3
4—z = 3z—-121 add z to both sides
4 = 4o -21 add 21 to both sides

25 = 4z divide both sides by 4
25

_ — €x

4

We check. If z = %, then

9
LHS = d-z=d- S =q-F =g -G =—F =7T=7

4
2 2 2 2 25 -2
s a0 (2 7)o (B T) (2 2) (o)

. 25 .
Thus our solution, x = 7T is correct.

5. 7(j—5)+9=2(—2j +5) + 5]

Solution:
TG—5)+9 = 2(=2j+5)+5j distribute on both sides
77—35+9 = —454+10+ 5y combine like terms
77—26 = 5410 subtract j
65 —26 = 10 add 26
65 = 36 divide by 6
J =6

We check: if j = 6, then

LHS = 7(6-5)+9=7-1+9=7+9=16
RHS = 2(—2-6+5)+5-6=2(—1245)+30=2(=7)+30=—14+30 = 16

Thus our solution is correct.

6. 3(x—5)—5(x—1)=—-2x+1

Solution:
3(x—5)—5(x—1) = —2r+1 multiply out parentheses
3 —15—-5x+5 = —2z+1 combine like terms
—2x—-10 = —2z+1 add 2z
—-10 = 1

Since = disappeared from the equation and we are left with an unconditionally false statement,
there is no solution for this equation. This type of an equation is called a contradiction.

(© copyright Hidegkuti, Powell, 2008 Last revised: June 10, 2011



Lecture Notes ~ Solving Linear Equations - Part 2 page 5

3—z 10—-3x

7. =z+2
Solution:
3— 10-3
1 - 3 T _ g + 2 make everything a fraction
3—x 10—-3z T+ 2 )
1 & = 1 common denominator
5(3—=x) 4(10—3x) 20 (z +2) )
— = — Itiply by 20
20 20 20 P BY
5(3—12)—4(10—-3z) = 20(z+2) distribute
15 —5xr —40+ 12z = 20x +40 combine like terms
Tr —25 = 20x+40 subtract 7z
—25 = 13z +40 subtract 40
—65 = 13z divide by 13
-5 = =z
We check:
3—(=5) 10-3(-5) 8 25
LH — =-——=2-5=-
5 4 5 4 5 . s
RHS = —-5+2=-3
Thus our solution, —5 is correct.
1 1
g 3T + 7:x_1+x—; 9
Solution:
3 17 19
’ —5 = rz—1+ ° —; express everything as a fraction
3 17 -1 19
* —Zi_ -z ] + * z bring everything to the common denominator
3 17 2(x—1 19
’ ; = (= 5 ) + ’ —; add fractions on right hand side

3x 417 2(x—1 19
Tt = (-D+z+ multiply out parentheses

2 2
3x —21- 17 _ 21 — 2 ;_ z+19 combine like terms
3 17 3 17

x —21‘ _ o7 ;_ multiply by 2

3xr+17 = 3z + 17

Because the left hand side is now identical to the right hand side, this equation is an identity, and
all real numbers are solution.
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9. g(az—l)zg(ac—él)—i-l

Solution: We re-write the expressions as fractions.

2(x —1 3(zx—4 1
% = % + 1 common denominator is 15
5-2(x—1) B 3-3(x—4) 15
5-3 N 3-5 15
10(x —1) B 9(x—4) 15 )
1—5 = T + E multlply by 15
10(x—1) = 9(x—4)+15 distribute
10 —10 = 92 —36+15 combine like terms
10z — 10 = 9x —21 subtract 9z
r—10 = =21 add 21
r = —11

We check. If z = —11, then

2 2
LHS = Z(-11—-1)=2(-12)=-8
5 ( ) =5 (-12)
3 3
RHS = Z(-11-4)+1=(-15)+1=-9+1=-8

Thus our solution, —11 is correct.

2 4
10. g(x.—7):g(3c+1)
Solution:
2 4
g(x—'?) = S(I—I—l)
2 x—7 4 xz+1
3 1 5 1
2(x =7 4 1
% = % bring fractions to common denominator
5-2(x =7 3-4 1
L = ﬁ multiply both sides by 15
15 15
10(xzx—17) = 12(z+1) multiplty out parentheses
10z —70 = 12x+ 12 subtract 10z
—70 = 2x+12 subtract 12
—82 = 2z divide by 2
—41 = =z
We check:
2 2
LHS = 3 (—41—-17) = 3 (—48) = —32
4 4

Thus our solution, —41 is correct.
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T R Y S
Solution:

r+2 x-—3

4 5
r+2 x-—3

4 5
5(x+2) B 4(x—3)

20 20

5(z+2) —4(z —3)
5 + 10 — 4x + 12
T+ 22

21x + 22

21z

T

We check. If = =18, then

LHS =

20—z
20—z
1
20 (20 — z)
20
20 (20 — x)

400 — 20z
—20z + 400
400

378

18

RHS = 20—-18=2

Thus 18 is indeed the solution.
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make everything a fraction
common denominator is 20

multiply by 20
distribute

combine like terms
add 20x
subtract 22
divide by 21
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