Lesson 7.4 Exercises, pages 566-573
A

3. Simplify.
4x 6x n+1 n—4
A Tstirs b)), — T2
_ 10x _ _n+1+n-14
S x4y XF =T h-2
_2n -3
—n_z,n#:Z
2b 3b 2c — 9 4c — 9
<) 2 - L2 d)z 2
3" + 1 3" + 1 ¢+ 2c+ 1 ¢+ 2c+ 1
= _—b —2-9-4c+9
302 + 1 A+ 20+ 1
=2€ % 1

- (c+ 1

4. a) Determine a common denominator for each pair of rational
expressions, then write the expressions with the common

denominator.
2 i) 2 >
m+ 3¥m—4 n—l’(n_1)2
Common denominator: Common denominator: (n — 1)
(m + 3)(m — 4) 2 =1 _2m-2
1 m-4  m—g4 m=1 (=1 (n-1y
m+3) (m—4) (m+3)m—4) 3
5  (m+3) _ sm+15 (n =1y
m—4) (m+3) (m+3)m-—4)
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b) Simplify.

1 5 g2 3
1m+3 m — 4 un—l (n—l)z
_ m—4 =2n—2_ 3
(m + 3)(m — 4) (-1 (-1
5m + 15 _2n-5
(m + 3)(m — 4) TR
_ 6m + 11 _
Sm+ym-amF A
5. Simplify.
1 2 6 2
a)x—Z_x—f—Z b)a—3+a+7
Common denominator: Common denominator:
x—-2)Kx+ 2) @-3)a+7
I B _ 6 @a+1
T x—-2) (x+2) T @-3) @+7
__2 -2 +_2 a=3
x+2 (x-—2) @+7) (@a-23)
_ X+ 2 _ 2x — 4 __ ba+ 42 2a— 6
x=2)(x + 2) x = 2)x + 2) _(a—3)(a+7) @-3)a+17
___—X+6 _ _ 8 +36
T h-u+ 2 ¥T 2 T@-3@+7
_ 4(2a + 9) 73
“e-3a+niT 7l
7 4 -5 2
Vb r9 b-2 5 53
Common denominator: Common denominator:
b+ 9b -2 w(w — 4)
__1 . b-2 _=5.W=-48, 2 w
Tb+9 (b-2 W o w-4) w-4) W
B 4 -(b+9) _ —5w+ 20 2w
b-2 b+9 ww —4)  ww - 4)
b+9b-2 @®B+90B-2) w(w — 4)
__3b-50 B
_(b+9)(b—2)’b¢ 9.2
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6. Simplify.
6 r+5
a)r—4+4—r

t+3 t— 2

b)t—4 t—5

—_6 _r+5 Common denominator:
r-4  —(r-4 (t — 4)t — 5)
- 6 _r+5 t+3) (t-5
= 24— _ | ) )
i (t—4) (t-75)
= # 4
r—a'" (-2 (-9
(t—5) (t—4)
_t=2t—15
(t — 4)t — 5)
_t—6t+8
(t — 4)t - 5)
_  4t—23
=i ap-g it
7. Simplify.
8 3 10 2
A ro a1 b)4k2_4 5 — 5k
-_ 8 3 __ 10 _ 2
T3 +3) 4Ax-1) ak* — 1) 5(1-k)
Common denominator: 10 2
12(2x + 3)x — 1) T Ak - Nk + 1) 5k —1)
__ 8 Ax-1) Common denominator:
3(2x + 3) 4x — 1) 20(k — 1)(k + 1)
3 . 3(2x + 3) _ 10 5 + 2 4k + 1)
4x — 1) 3(2x + 3) Tak-Nk+1 5 5k—1 4k+1)
_ -1 50 8k + 8
12(2x + 3)x — 1) T 20k — 1)k + 1) 20(k — 1)(k + 1)
32 + 3) 58 + 8k
12(2x + 3)(x — 1) T 20k - )k + 1)
_ 32x — 32 + 18x + 27 2029 + 4k)
122x + 3)(x — 1) = m
= W=5 29 + 4k
12(2x + 3)(x — 1) =m,k¢—1,1
. 5(10x—1) 43
T+ *T T2
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8. Here is a student’s solution for adding rational expressions.
Identify the error in the solution. Write a correct solution.
2 7 __ 2+7
x+5 x+5 x+5+x+5
9

S+ X7 0

The error is in line 1 of the solution. The student added the terms in the
denominator. When two rational expressions have a common denominator,
only the terms in the numerator are added. Correct solution:

2 L1 _2+1
X+5 x+5 x+5
-9 _
“x+5% # -5
. 2x—7 . . .
9. Write ; T a8 the difference of two rational expressions.

Compare your answers with those of a classmate.
Did you get the same answers? Explain.

To subtract 2 fractions with the same denominator, | subtract the

numerators.
2X_7—3X_3—X+4x¢—5
X+5 x+5 x+05

I did not get the same answers as my classmate. There are many possible
answers. | can write many different differences of 2 rational expressions, each

with denominator x + 5, so that the numerators have a difference of 2x — 7.

10. Simplify.

2
+
a)3+25x 8 b) - b . 2b
X —2x— 8 b>+ 10b + 24 b+ 12b + 32
_3 5¢ + 8 b 2b

== = +

1 x—4)x + 2 b+ 4)b + 6) b+ 4)b + 8)
Common denominator:
x—=4)x+ 2)

_5.(x—4)(x+2)

Common denominator:
(b + 4)b + 6)(b + 8)

— w—aHAeT 4 _ b -(b+8)
T =4k +2) Tbrabre b+
5% + 8
+ =X T° 2b (b +6)
(x = 4)x +2) To+ab+8) b+
=w b’ + 8b
x — 4)x + 2) b+ a0+ 6)b+ 8
50 + 8 + 2b + 12b
(x — 4)x + 2) (b + 4)b + 6)b + 8)
3 —6x—24+5¢ +8 _ 3b® + 20b
(x = 4)x + 2) T (b + )b + 6)b + 8)
=8x2—6x—16 _ b(3b + 20)
(x = )x + 2 T b+ a)b + 6)b + 8)
_wx¢_2'4 b# -8 -6 -4

T x-8x+2)"
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4’ —20u  3u-—6
W +2u—35 3 — 10u+8

_ quluy—>5) 3(u—12)
T+ Ne—5T  (Bu — A)fu—2T
4u 3

“w+7 Gu-a
Common denominator:
(u+ 7)(3u — 4)

_ 4u Bu-4 3 w+7)
TWw+7 Bu-—-4 @Eu-4) W+7
_ 12 —16u _  3u+ 21

T Ww+NBu-4 W+ 7@Bu-4)
120 —19u — 21 .4

S wtrnou—a'Y*T T3>

11. A cycling club rode a 50-km round-trip route. On the return trip,
the cyclists had a tailwind so their average speed was 7 km/h
greater than on the first half of the trip. Write an expression for
the total time spent cycling in terms of the average speed for the
first half of the trip.

Let x kilometres per hour represent the average speed for the first half
of the trip. From the context, x > 0.Then, the average speed on the
return trip is (x + 7) km/h.

50 km
2

Each leg of the trip is , or 25 km

Cycling time on first half: 275 h

Cycling time on return trip: )% h

. . .25 25
Total time cycling is: 5~ + Y+

A common denominator is: x(x + 7)
PLN zg.(X+7)+ 25 x
X x+7 X (x+7) (x+7) X
25x + 175 + 25x

X(x +7)
— 50x + 175
x(x +7)
25(2x + 7)
= m, X #+ - 7, 0
So, the cycling time, in hours, is represented by the expression:
25(2x + 7)
x(x + 7) x>0
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12. Simplify.
x + 2 2+ x 2 —x
2 - ;T 3
X +5x+6 4 — x X+ x—6

_ x+7 _ 2+x + 2 —x
T +2x+3) (2-x2+%  (x+3)x-2)
N 1 . ——2)

X+ 3 -x=2) x4+ 3)x—2)

o 1 -1
“x+3tx—2tx+3

-1 -3 -
=~ X#=3-22

X +3x+2 £+ x—2 X —x— 12
b) 2 + 2 -
x —1 X — x X —3x — 4

_M(x+2)+(x+2)M_M(x+3)

T = e+ Xpe—T) H—A)(x + 1)
_x+2+x+2_x+3

Tx -1 X X+ 1

Common denominator:

xx— 1)x+ 1)

_X+2.x(x+1) X+2.(x+1)(x—1)_x+3.x(x—1)
Tx—-1 x(x+ 1) X x+NDx—-1 x+1 xx—1)
_(x+2)(x2+x) X+20¢=1)  (x+3)K —x
Txx = Nx + 1) + x(x = Dx+ 1) xx = )x + 1)

X H XA+ U+ X —x+ 222X + X =38+ 3
- xx — Dx + 1)

X +3 +4ax-2
= k- +q XF L0

13. Simplify.
2x 3x . X
D i3 48 Tt 2
- X, 3x 3+
Tx+3 7 2y x7
_ % 9
T x+3 " %

Common denominator:
2x(x + 3)

% x 9 k+3)

Tx+3 T ™ (x+3)

__ & 9% + 27
2x(x + 3)  2x(x + 3)
_ 4+ 9%+ 27 o
= ax +3) X+ —4,-3,0
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2 4+ 16x + 14 % + 7x — 18 x

2

3 +30x +27 X +4x—21 X +x-—12

20 + 8+ 7) (x+ 9K — 2) 2

306 + 10x + 9) X+ Nx—3)  (x+ 8 - 3)
2T+ +9(x - 2) X
3+ e+ 1T 7T — 3) (X + A)x - 3)
2(x—2) ¥

T3x-3) (x+ 4)x - 3)
Common denominator:
3(x — 3)(x + 4)

_ 2x—2) (x + 4) X
T3x—3) (x+4) (x+4x-3)

3
3

(2x—4)(x + 4) 3x°

T3x—3)x+4) 3(x—3)x+4)

_ =X +4x - 16

2 + 4x — 16 — 3%
3(x — 3)(x + 4)

e E T 43

. 3 6 . .
14. The expression xxi can be written as the sum of two rational

30

(x — 3)

. A B .
expressions x + 3, where A and B are real numbers. Determine
the values of A and B.

A
>+

Let

X—3 X (x-3)  x—-3 X

B _A (k=3 B

>

_ Ax — 3A + Bx

x(x — 3)
_ XA + B)-3A
T ox(x - 3)

xA+B)-3A 3x_¢

x(x — 3) _xx—3)

Then, A+ B=3 @ and —-3A=-6 ©

A=

Substitute A = 2 in equation @.

2 +

B=3
B=1

So, the valuesare A = 2and B = 1.
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2 —
15. Write = -2 +2

as the sum or difference of two rational
expressions with different denominators.

Sample response:
2 —4z+5_Z74+z-5+5

-1 -1z +1)
_ze+y Sy
TN+ 4e—1z+ 1)

z 5

-1 e+l M
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