MATH EXPLORATIONS Part 2

ADDING AND SUBTRACTING FRACTIONS

Name: Kém Date: Period:

SECTION 8.5 COMKIION DENOMINATORS AND MIXED NUMBERS

Big Idea: How do we add and subtract fractions with unlike denominators, including mixed numbers?

In the Exploration in Section 8.4, you discovered a rule for adding two fractions with unlike denominators:
1 1 1-b 1-a b a b+a

= + = =
a b a-b b-a a-b a-b a-b

EXAMPLE 1

Assume p and q are primes. Compute the following two sums using the pattern from above. Notice that
the first sum is a special case of the second, where p=2and g=3.

1 1 1
= b. S
9 rq q
3

SOLUTION

Common Denominator Method:

As in the rule above, you can create a common denominator for each sum by multiplying the two given
denominators:

1 1 1-9 1-6 1 1 1-q? 1 pq
-t = 4 — — = = +
6 9 69 9:-6 pqa q* pq - q2 q? - pq
_9+6_15 _q2+pq
T 6-9 54 ~ pg3

No.
Are these fractions simplified? Do the numerator and denominator have any common factors? The

numerator can be factored using the distributive property: Yes.
. 25 8 a*+pq _qa(@+p) _q+p
54 2-3~3«3 18 pa®  pg3  pq?

Notice that this approach did not involve finding the LCD.
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LCD Method:

Another approach is to first find the LCD of the fractions in each sum or, equivalently, the LCM of the
denominators. Look at the prime factorizations of the denominators of the fractions: 6 =2-3,9 = 3%, and
because p and q are primes, pg and g” are their own prime factorizations. Remember the rule for finding
the LCM of two numbers from their prime factorizations: take the product of each prime raised to its larger
exponent. So, the LCDs are LCM (6, 9) = 2 - 3? and LCM (pg, ¢°) = pq™.

: . 1 1 1 1 . :
Now, in computing the sums e and = - Z multiply the numerator and denominator of each
fraction by a factor that will make the denominator the LCD:

1 1 i 1. 1. 1 1
aihgl = Fereeg va 3z — na oz
2-3 3 ra q rq q
B 1. 3 172 _1-gqg 1-p
(2:8)¢8 " 3%+3 pqg-q q*'p
=3+2__ _ q+p
232 18 pq?

Notice that the final answer in each sum is already simplified.

Outline a procedure for adding or subtracting fractions with unlike denominators:

1. Find +he LCD
2. 201"""""2‘ Fhe ‘pfaC‘HO/\f(é?M/‘VA/&MH?) us.’,\d H\L LCD

g (/OMFVJQ ‘J’L\z Swm%&ﬁer&nc&

PROBLEM 1
Use the process above to compute the LCD for the following fractions and then compute the sum:
11 3 5 7 4
da. 40+5_6 b. §+I2- €. E%—g
) =
L LED= 2 Lcp =90
2225 2 55 9 |O
. 74"y €3 4o
LcD=2.22-55:200 -%‘ 90
L{
.}- ) ;’2 ﬁ’—
200 24
| ) 13
o LT
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EXPLORATION 1
Silvia is baking six sheet cakes for a party. The recipe she is using calls for 3— pounds of refined sugar and

52 pounds of unrefined sugar. First, use the linear model to give an estimate of how much sugar Silvia

needs Then, compute how many pounds of sugar Silvia needs. Explain your process for both the
estimation and the calculation. Can you use the same process to add other mixed numbers? Yes.

[ i | L So
& o : 5 3‘\ qy 3 ¢ 7 € 9 o
5% OF
o ,\J @'ESM /
Be/wLweem g and T pounds aﬁ D e e N
i< g 4

ste 5y - Ged)ebe )
6*’)( *’) *'*%, :g+Zel = G2

LeD 1517— s
=/ Y oy Ibs.

EXAMPLE 2

3 .5
Compute the sum 6 ot 3 B

E3brs)- (e5)+(345) = (2

LCDh ;5 35

90 2) 1(%) 905
o(+<,%> G(1+2)- 0%

fl
:/ 35
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EXAMPLE 3

Compute the following differences:

a 8%_53 b.6§—35

53 -52 (e J %)
G2 (5+2) JAR S

.4-5 *"E LeD s (o =é-3+§—% LED 5 3o
.
~3+/ 1o 3-{-2,__2_5__
s 35
+/ s T o
& 34 205,

PRACTICE EXERCISES
1. Compute the following sums and differences:

7 B R g 7 11 5
—_ 0t — LC =4 - — = e
B, 12+16 v 1 b. 8+10 e G 18 24
.2, 2-2-2-3
= i, SIS 2% ks
qe q9 'Z'—(—D'l" "1'/0 ZD 73 2-.2-772'3'3
. o= o HL . Y 44 s
44 Ho 40 22 12
3
= =
l‘lo :
3 2 <3 6 1 5
d --2 LCD s & ~Zt— LD ik mZn f. T
LCD s /(2
_//i — ’,li 1__@.,’_‘— o bl m
" 25 35 2 - le 5
m 'n MmN -—3 T T2
R L
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2. Compute the sums of mixed numbers using your method of choice

MATH EXPLORATIONS Part 2

a. 3l+2l b. 5-3-—2E
77 “2 5 =g
- —q 4 22
3= b% - I 15
N
73 2z = oA °
+ —_—
g ¥ o
P
- 5?7; f
e
-~ -_—
* 19 7g
3 1 1 1
€. 132—2; d ‘|E+65
3 _’,>
3304 e el LeD s 3
7
o [ 2w ;
d ,2*44 G i l.,,l L34
s ] e # & Y
i 12 12 - =
7+ 7
X
"”*(2

a 2 3
e T+T s 4+?
aa 25 : o
. a-b
&Z*Zb "j_é‘('l
J A
A
:L{6+3
/
©
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SUMMARY (What | learned today)
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