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Name Date Class

Math Skills ﬁq LESSON 3

Use Ratios

The area of a rectangle is the length times the width, or A = I x w. The surface area of a
rectangular solid is the.sum-of the areas of the six surfaces. The volume of this solid is the
product-ef the length, width, and height, or V =1 x w x h. The ratio of surface area to
volume compares the amount of surface area on a three-dimensional solid to the volume
of the solid. This ratio may be expressed as A/V or A:V.

A rectangular solid measures 10 cm wide, 5 cm long, and 2 cm tall. What is

the ratio of surface area to volume?

Step 1 Calculate the surface area. Add the areas of the six surfaces.
(103€5) + (10 x 5) + 5 x 2) + (5 x 2) + (2 x 10) + (2 x 10) = 160 cm?

Step 2 Calculate the volume.
10 x § x 2 = 100 cm®

Step 3 Write the ratio. Divide by the greatest common factor to simplify.

A:V =160:100
160 - 20 =8 and 100 =~ 20 =5
AV = 8:5

Practice

1. A rectangular solid has a surface area of
22 cm? and a volume of 6 cm?3. What
is the surface-area-to-volume ratio?
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2. A rectangular solid has a surface area of

52 cm? and a volume of 24 cm®. What
is the surface-area-to-volume ratio?

L

oy BN
g 7

132

Cell Structure and Function

3. A rectangular solid measures 5 cm long
by 3 cm wide by 1 cm high. What is
the surface-area-to-volume ratio?
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4. A rectangular solid measures 8 cm long
by 2 cm wide by 2 cm high. What is
the surface-area-to-volume ratio?
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Content Practice B ] LESSON 3

Moving Cellular Material

Directions: List a fact or terin next to each bullet to complete the chart.

Information to Find Answers
1. What passes through a cell using « 2
passive transport? H’LO
® CO 9
* somgfl wuleco les
2. What are three types of passive ° 'D\{‘ 4\)5!' m

? ;
transport!? . OSM‘”Q\ 5

. Facdlitated Deffusion A\

3. How do substances move in passive ° /I\ +o s\{ Ca‘n(_cmrmh U,
transport? high low

4. What is the diffusion of water * 6Shou s
molecules only?

5. What is used in facilitated diffusion to ° -
vyl ens
assist the transport of sugar and Cavvite pro ‘
C hewnel proftine

sodium molecules?

6. What is only used in active transport? | ® W%tr‘

7. How do substances move in active °
transport?

¥y P41 concenreho

8. Which proteins are used in activeand | e
passive transport?

Covvier Pro‘l‘a'ms

9. Whatdoesacelldotoasubstancein | * ¢, viondo loV\')\.Js indo el
endocytosis?

10. What does a cell use to eliminate a o .
substance that is too large to leave by LA¥xo C"{m‘ $

diffusion?

11. Which structures join with the cell’s ° .
]
membrane during exocytosis? Y'(’g %

52 Cell Structure and Function®
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SECTIDN 2-2 REVIEW AND REINFDRCE

The Cell in Its Environment

® Understanding Main Ideas
Fill in the blank to identify the process illustrated in each of the following frgures,

19 units of

sodium \ O

100 units
of axygen

Sodium

= 40 units
96.5% water " oF oxygen 155 units of sodium
Water moves out of the Oxygen moves from the Sodium is pumped out of
cells of a saltwater fish lungs into the a nerve cell.
and into the ocean, bioodstream. '

LOSmeQS o _d¥usion ok transport

Answer the following questions on o separate sheet of paper, | M ]Q'B e
4. Explain h e di P - Og"."‘“c".s v He moleov le H’Ioumj Catcévd:hﬂj‘b“
- Explain how osmosis differs from diffusion, AifFug o= oy othar

5. Compare and contrast active and passive transport. Burh Masve Subkianws but MP“}Y:‘——"“*:‘: <ndrgy

6. Identify two methods of ad:ive transport. £, aLD(»-rh)Sf 5 / Exo L\-[’i'bf; <

i ' Eosi ' . alo
7. State one reason that cells are small. ler TD TewnspPort wittan Hhe Cell. Maden .
ILlring anA beaginn oo cli haw . a &lf\m Al tance. fo Traved.

¢ Building Vocabula :

If the statement is true, write true. If the statement is false, change the underlined
word or words to make the statement true.

} 8. If a membrane is selectivelv permeable, it lets some but not all
substances pass through.

F Fhson o
9. Osmosis is the process by which molecules tend 10 move from an area
of higher concentration to an area of lower concentration,
:F - 10. The process by which water moves across a selectively permeable
membrane is called diffusion. 0&na 0% §
F—_ . . . PQSSIQ(_’]'VMPG\/P'
11, Diffusion and osmosis are types of active transport,
. - r
Achve fraasper.
“; 12. Passive transport requires energy.

Science Explorer Ljfe Science Unit-1 Resources 49
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SECTION 2-2 ‘ ENRICH 4
Facilitated Diffusion
The text describes two methods of passive  Facilitated Diffusion
transport: diffusion and osmosis. The  Fger Carrier
diagram to the right shows another Molecite '

: ! The passenger molecule
method of passive transport, called - outside the cell approaches
facilitated diffusion. : " the cell membrane.
Why is facilitated diffusion needed? Some
molecules are unable to pass through the
cell membrane even though they are The passenger molecule
: : attaches to the carrier
moving from an area of higher to an area silasledn il ol
of lower concentration. To pass through membrane. -
the cell membrane, these molecules must
be facilitated, or helped, byla carrier 11T Sr—
molecule that is embedded in the cell the passenger molecule
membrane. The carrier molecule attaches ] fhf:llgh the cell membrane
to a passenger molecule of the substance, an peprsesithnidatisol.
carries it through a channel in the cell ! _
membrane, and then releases it. The The carrier molecule is ready i
. to pick up another passenger
process can carry substanc:es both into .molecule, this time from the !
and out of cells, as shown in the diagram, cytoplasm, and carry it |
and it requires no energy. outside the cell. 1
f
Answer the following questions on a separate sheet of paper. f
1. Why isn’t energy required for the passenger molecule to be carried.across the : !
i ? YN Mo A BV Contentrah |
cell membrane by the carrier molecule? ST el Lo~ : i J
2. Why do the passenger molecules need to, be helped by the carrier molecule? W ¢ant qv acyoss |
xlu. mgmbr;gm_.t. M TE pwK. L.S‘l?‘t. Pshw};g._ o e 6 :
3. If the substance entering the cell was in higher concentration inside the cell
than outside the cell, what type of transport would be required? Explain your - ]
answer. Achive Pansped peamae v WA el omngy mp{’:ﬁu’m" g
! L/ ; I3 . g . . - ) .
ﬁu\t*“;‘\'o\‘ s “A. What is the difference between facilitated diffusion with the help of a carrier ; ‘&M "
D\HVS‘ cpnuei? Mholecule and active transport with the help of a t,ransp%rotein? , At Transpovt qis 49
wivh A o : ) g L%“’-’l‘ et whith V‘?VV i
@Mft,n'f el 5. Assume a person has defective carrier molecules for a given substance. Explain
M“i “7” what effect this would have on the person’s cells. ,
gubstane corloln™ Ny r N



