Mini-Lecture 2.5

An Introduction to Problem Solving

Learning Objectives:

Apply the steps for problem solving as we

1. Solve problems involving direct translation.
2. Solve problems involving relationships among unknown quantities.
3. Solve problems involving consecutive integers.

Examples:

1. Solve.
a) Eightis added to a number and the sum is doubled, the result is =11 less than the number.
Find the number.

b) Three times the difference of a number and 2 is equal to 8 subtracted from twice a number.
Find the number.

2. Solve.

a) A college graduating class is made up of 450 students. There are 206 more girls than boys.
How many boys are in the class?

b) A 22-ft pipe is cut into two pieces. The shorter piece is 7 feet shorter than the longer piece.
What is the length of the longer piece?

¢) A triangle has three angles, A, B, and C. Angle C is 18° greater than angle B. Angle A is4
times angle B. What is the measure of each angle?
(Hint: The sum of the angles of a triangle is 180°).

3. Solve.
a) The room numbers of two adjacent hotel rooms are two consecutive odd numbers. If their
sum is 1380, find the hotel room numbers.
b) When you open a book, the left and right page numbers are two consecutive natural numbers.
The sum of their page numbers is 349. What is the number of the page that comes first?

Teaching Notes:

e Many students find application problems challenging.

e Encourage students, whenever possible, to draw diagrams, charts, etc.

e Encourage students to use algebra to solve a problem even though they may be able to solve
without it.

e Refer students to General Strategy for Problem Solving section 2.4.

e Each section in the text has 3 worksheets in the Extra Practice featuring differentiated learning.

Answers: 1a) -27; 1b) -2; 2a) 122 boys; 2b) 14.5 feet; 2c) A=108°, B=27°, C=45°; 3a) 689, 691;
3b) 174
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Mini-Lecture 2.6

Formulas and Problem Solving

Learning Objectives:

1. Use formulas to solve problems.
2. Solve a formula or equation for one of its variables.

Examples:

1. Substitute the given values into each given formula and solve for the unknown variable, If
necessary, round to one decimal place.

a) Distance Formula b) Perimeter of a rectangle
d=rt; t=9,d=63 P=21+2w; P=32,w=7
¢) Volume of a pyramid d) Simple interest
V:%Bh; V=40,h=8 I =prt; 1 =23, p=230,r=0.02

e) Convert the record high temperature of 102°F to Celsius. (F = %C +32)

f) You have decided to fence an area of your backyard for your dog. The length of the area is
1 meter less than twice the width. If the perimeter of the area is 70 meters, find the length and
width of the rectangular area.

g) For the holidays, Chris and Alicia drove 476 miles. They left their house at 7 a.m. and
arrived at their destination at 4 p.m. They stopped for 1 hour to rest and re-fuel. What was their
average rate of speed?

2. Solve each formula for the specified variable.

a) Areaof atriangle b) Perimeter of a triangle
1
A:Ebh forb P=s+s,+5;3 forss
¢) Surface area of a special rectangular box d) Circumference of a circle
S = 4lw + 2wh for | C=2arforr

Teaching Notes:

e Most students will only need algebra reminders when working with a formula given values.
e Refer students to Solving Equations for a Specified Variable chart in the textbook.

e Most students have problems with applications. Refer them back to section 2.4 and the General
Strategy for Problem Solving in the textbook.

e Each section in the text has 3 worksheets in the Extra Practice featuring differentiated learning.

Answers: l1a) 7; 1b) 9; 1c) 15; 1d) 5; 1le) 38.9°C; 1f) 1=23, w=12; 1g) 59.5 mph; 2a) bzzTA;
S —2wh C
2b) s,=P-s,-5,; 2¢c ;2d) r=—
) % v ) w ) 27
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Mini-Lecture 2.7

Percent and Mixture Problem Solving

Learning Objectives:

1. Solve percent equations.

2. Solve discount and mark-up problems.

3. Solve percent increase and percent decrease problems.
4. Solve mixture problems.

Examples:
1. Find each number described.

a) 5% of 300 is what number? b) 207 is 90% of what number?
¢) 15is 1% of what number? d) What percent of 350 is 420?

2. Solve the following discount and mark-up problems. If needed, round answers to the nearest cent.

a) A “Going-Out-Of-Business” sale advertised a 75% discount on all merchandise. Find the
discount and the sale price of an item originally priced at $130.

b) Recently, an anniversary dinner cost $145.23 excluding tax. Find the total cost if a 15% tip is
added to the cost.
3. Solve the following percent increase and decrease problems.

a) The number of minutes on a cell phone bill went from 1200 minutes in March to1600 minutes
in April. Find the percent increase. Round to the nearest whole percent.

b) In 2004, a college campus had 8,900 students enrolled. In 2005, the same college campus
had 7,600 students enrolled. Find the percent decrease. Round to the nearest whole percent.

¢) Find the original price of a pair of boots if the sale price is $120 after a 20% discount.

4. A lab has a 20% acid solution and a 50% acid solution. How many liters of each are required
to obtain 600 liters of a 30% solution?

Teaching Notes:

e Most students find problem solving challenging. Encourage students to make a list of all
appropriate formulas.

e Each section in the text has 3 worksheets in the Extra Practice featuring differentiated learning.

Answers: 1a) 15; 1b) 230; 1c) 1500; 1d) 120%; 2a) discount - $97.50, sale price - $32.50; 2b)
$167.01; 3a) 33%; 3b) 15%; 3c) $150; 4) 400 liters of 20%, 200 liters of 50%
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Mini-Lecture 2.8

Further Problem Solving

Learning Objectives:

1. Solve problems involving distance.
2. Solve problems involving money.
3. Solve problems involving interest.

Examples:

1. How long will it take a car traveling 60 miles per hour to overtake an activity bus traveling 45-
miles per hour if the activity bus left 2 hours before the car?

D r t

Car

Activity Bus

2. A collection of dimes and quarters and nickels are emptied from a drink machine. There were
four times as many dimes as quarters, and there were ten less nickels than there were quarters. If
the value of the coins was$19.50, find the number of quarters, the number of dimes, and the
number of nickels.

Number Value of each Total value

Quarters

Dimes

Nickels

Entire Collection

3. Jeff received a year end bonus of $80,000. He invested some of this money at 8% and
the rest at 10%. If his yearly earned income was $7,300, how much did Jeff invest at
10%? Use the following table to model the situation.

Principal - Rate . Time = Interest

8% Fund

10% Fund

Total

Teaching Notes:

e Most students find problem solving challenging. Encourage students to make a list of all
appropriate formulas.
e Each section in the text has 3 worksheets in the Extra Practice featuring differentiated learning.

Answers: 1) 6 hours; 2) Number of Quarters = 40, Number of dimes = 80, number of nickels = 303; 3) $45,000

M-16

Copyright © 2013 Pearson Education, Inc.




- ! |
(X*“g)';x = X- || @ 3( x- 1) = s BL® 50354)ar*3~‘{60

| ! 3‘"5=Lo + %0t
QB = x=l | 36 = 2e® | A

1705

—x —l¢ X -6 | J
—_ ~xt6  —2yi6 |
| | ‘ |
Xx+0 = o-3I ! X +0 . !
i‘; 5
X :‘5{7 E X == }

(nmh, Eb\gs) A (hmmb. ﬁ:rb’) =430
twen
(nb\mb, 3.;\5) 4 Y & + (V\!AHL‘ ()D\?/j) @ .

Fond the numb. ({ Lo Let X= Numb. ‘oo%/n, Then nmm{:.j\ﬁlsz)(+6
: 450 “(ﬂu h\,(m«mt jer)

Q,AO‘ Y50 = X—%' (196+X) , 00 450 = 12X~ 106,
- 206 206 Sibreeed
g i
jq4 = lx T o
c A = lq"f, o

9] T L&"\k'\ﬂ‘““ He U/r\f)H\ u/( #LQ o‘\vxylr pl'la,

X-1 X
S borter ol Lot X: +L‘ \M\ﬁh\ 0/6 fle M\W F'ed’
\fj{‘\'/—yj—l:/ “Tl‘en) X_'; - h h,\(]_‘}h /{ *L[ Sl\ﬂfkr Fié(}tﬁ
[ Shorter
72 £4€ \?’mu’. /T (1”‘?{( f‘w&) 134+
()_(-7) + A = 12
14-1=12% ax=19

7 «1 =
5 [x=149.5 &]
1T = 8




O /aa _
@ ( Gngle CJ 15 + (an lz) Lt x=H M%WO/(
(cmf)bl A) = \{'( QNZ’(L @) q/\%b E
The sum of the q@cfﬂ. moscsurte 13- ff&_a, L, e bl i Swm
{n Jf(rW\S 0{) X
Y + (l)?-fx) =4 (4)() ::(Xa

: A-.: |08’
_gx'—th:IgO € x ’[§-17°-

-—lg ’__"_g_ ¢ 6 i
/ . C=¢r
cx =162 x== 23 |

Gy (x+2) = 1340 @ X+ (xe1) = 349




’ -—
(o) d=rt \ p= 2af+2w \@ V=7 BH @I—pr"c
e3=(r)1) 312-20+207)
gr=¢3 \ 32=29 + {4

?-EHGB i El*f‘l:lg
IRk

e it
-

et

— LT @ A
@F-Tem | @ Qo 2l |2
; | 2A=2-%th
\Ol: 'S-C+;1 w ?: 10 'E
g : \ 2A = bh
\pd=3k= ¢ & P=2w 2l kL
i E_A_._b
o = Le 0o 1)
i i
2 0 —-E—?—C; ’70:1»)""“"‘2%
907 9%
IS S Q0 = 6w 2
C=381 1 | qL =c¢ow |
_ ) : a
2 (u=r) |
& 0= 123 )
@ P:—S’—\—-S’l‘\—SB/ 2 e S::'-fq\,,;—#-lu\'\ @ C:. A
=ity BT 1ok . T 8 7 FT
P"S“fg_ S} o Foh = L{X\,J—FO




5% of 300 Dhek e | MDY 109 5 fod of whet pamder s
¢yl L L{/ AN

lel = U? -
005 *
201 = 0.9X
3po @ 0.9 1 30
X.00 i . T = 92070
ts.0 7 —1 k=5 ~ 13
*——/—’—"’/’/ ' =
| %

i : S _ 5 Y= 130 rgo
sy bV YW ‘

(s = 0.0t - X woheal Rerced 43‘;0 Xe ‘{)07
) N
‘o . 350 — 4ya0
150 p= 2o
i | a. 359, H20 = |.2 = 10‘70
@ Take 5% “g"{ HO: } 55~ 350 p=1
v @D e
e g (Qred) | o£ T ‘
T e = | L (45. 1%
el L 218

¥ £ ;. X 0.15
1300 f50G00E] g ags Fier.0l

i e st e
s N
| G
S— { (C |n N0 ST ! b oo ont \-A,.[ - M\lf{gdfrﬁfemgﬁ
@ ?&m\_ J( Ddf)‘“”! Sralel = amert // pareen ory = Gm
p- [r00 = 1600-1200 F900p = 9900~ 7401
| o0 P = Yoo 7 / 7%6‘) -
o =5 E’ _J}?EE _ 1300
" - X?é?) : 390"0

-03}3 - pP= 0. 146 ‘i@
,@ |




@ (Oflf);ﬂa\ Pf‘l'cl\) — ]_0% 36 N Or'ls‘:'\@‘ {)r{q _ fé,lﬁ
Lg‘k ¥ = Aﬂr\g an(j’?ﬂral"{)r\;e,

¥~ 0.2x '=4|10

0.8x = |20

0.8x _ o

S————
P

0.8 o %

1 X= 150

e i i e P
i i it e B

Y

3 @ ‘ _ umb Litecs . wn b ker
| (;{O% .O\LlJ. S()li’\)'( o’f ldi:F ac;,,& Soln) +{50‘2, acid ﬁt{in)(zg S,)”]:KSSJ

e
Lot X= Numb. Wers £ 209, soln
Han Goo~X = pumb. fiers 50% ssln. = (3002,, acid soln) CO0 l}%ers}

| 0.2 X +0.5 (c;ao- x) = (o.a}(éaa)

0.2 4 + 300 0.5 =130

_0. %y + 00 =180

‘ 0 230 @
=575 T

9. 3= 120
(o0 - X = boo-4p

- 0‘5x :_-'l 1—0 = B

: ey ’-—3— . B

o I =|200 [iters
Y = 400 liters




o | e | « |
| G0 meh A Distne 15 e sume
Ysmph | A+ B bt vehido e
He cee overblo He bus.

Lr %= R numbte o hows T halen B car
l'n‘ svectale ) bt.

Mg nivowasld Yo Car oertakes Yo bus, He bos has

Logw ow JH cvad (K‘t‘l) honcs,

Dl‘gjraf_\(?; l‘S“ H"“ pYALN & ’Fﬁr Leth vel-\\;[za ‘I’on’

QO)( -y sx+90

gy =z as
15y = 0

lg;( _

(s 15

== é owr’s




