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Cellular Transport Problem Set

Beaker A Beaker B Beaker C
100 % Water 10% Sugar 40% Sugar

ap % Water o) % Water

a. What is the solute concentration of Beaker A2 O%
b.  What is the solvent concentration of Beaker C? O%
¢. What would the solvent concentration be for a solution that is isotonic to Beaker B? %%

2. Below is a diagram of a cell submerged in a solution.
a. Describe the solution in this example — hypotonic,or isotonic?
b. Howdoyouknow? Lfe, Ahere (o B ka.,\(\_y\, concL. OZ) S‘Jao“r
outsidl dwe el (ovwpand o nsSlda e cel
c. What process is going to take place in this example? (diffusion or

d. Describe exactly what is going to happen to the cell in this example. woed  GociL
\eote e M ¢ e (U vl Surias

This membrane is NOT permeable to sugar

30% Sugar

3O % Water

70% Sugar
- 3_0_% Water

3. The cell in this beaker is bathed in a 5% NaCl solution. The membrane is permeable to water but not to NaCl.

1. In which direction is the net movement of water here?
— 0.9% NaCl Our By e el
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ii. How will this affect the cell? e ol st
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4. Three funnels containing three different starch solutions were placed for 24 hours into a beaker that
contained a starch solution of UNKNOWN concentration. The end of each funnel was covered by a

selectively permeable membrane.
a. What can you say about the concentration of the solution in t
g - (/

shown in th

Tap 2% Starch 4% Starch
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5. A U-tube is divided into 2 halves, A and B, by a membrane which is freel le to water and salt, but
NOT to glucose. Side A is filled with a solution of 8% salt and 2% glucose, while side B is filled with 2%

salt and 8% glucose.
a. Interms of glucose concentration,
which side is a hypotonic solution? SWAL A

8% Salt 2% Salt

membrane

b.  What could you say about the water
concentration on side A relative to side B?

) SR VECEE Bppial, ik Side A

§_°/_o Glucose

2._°_/2 Glucose

ajfre WAER Sald reaches eqpilieriim Side B
¢.  Which molecule(s) will move across the Stche 4
membrane and in which net direction(s)? Wass ‘N eont.
Sokk ™moveo from & fo B o %0
W0 MoweS fom & o B
d. Notice that the levels of liquid in both A
and B are equal. Do you think they will appear this Sole B

way when the system reaches equilibrium? Explain. Mo, ot €4¢t\Wofcuny ™
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6. The solutions in the arms of the U-tube (at right) are
separated by a selectively permeable membrane that is
permeable to water and solute A, but not to solute B. 40g of
solute A and 20g of solute B have been added to the water on
side 1 of the U-tube. 20g of solute A and 40g of solute B
have been added to the water on side 2 of the U-tybe.
Assume that ffer a period of time, equilibrium isrea%

How many grams of solute A will be in solution on side 1 of the U-tube? 20O or
How many grams of solute A will be in solution on side 2 of the U-tube? B2y . ol ¢
Explain your answers to questionsa & b. & cann wout, 4 & Waill vk 4 Q-% i
How many grams of solute B will be in solution on side 1 of the U-tube? 26 o
How many grams of solute B will be in solution on side 2 of the U-tube? ‘tO«a " <o
Explain your answers to questions d & e. & c0A™ Mo WSS tne MM -'..1’\"

- What has happened to the water level in the U-tube? *E‘;xplg‘i‘zé iopur azsweljk—o W foesn LL\ ‘
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7. Flasks X, Y, and Z contain solutions with different concentrations of the solute NaCl. Flask X has 0.5%
NaCl, flask Y has 0.9% NaCl, and flask Z has 1.5% NaCl. Red blood cells (0.9% NaCl) will be placed into

each flask.
@ a. Predict what will happen to the red blood cells in flask X (hint: draw out the situation)
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” A0 1S Wotaen oulde Yo el thavl INSLH0
’ bttz0 kwp UP,U . Ce(k v\ '.be\o&bﬂ\»-, l\tm C\a/\ea,t-;)

] happ.en to the red blood cells in flask Y (hint: draw out the situation).
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¢. Predict what will happen to the red blood cells in flask Z (hint: draw out the si uatioe&. p (_.eu_
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%‘. In the U-tube diagram below, the %‘een%ranglgieermeab e %solute A, however, it is NOT permeable to

solute_g.'

a. What is going to happen to solute A (both Side 1 Side 2

direction and percentages)? £k WL MaLP

to st 2 Yo recccin eqo\lbavan
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b. What is going to happen to solute Z (both 10% 7
direction and percentages)? Z will net i
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¢. What is going to happen to the water levels, specifically? {.
. \JOM W‘ \‘&M O\ <a\\d9 \ WMM %% Water %% Water
Sdt 2 inleasSes 10% Starch 10% Starch
9. Study the diagrams of the beakers to the right, noting : _ : ,
the concentrations of various substances in the beakers "
and in the cellulose bags. Water molecules can pass
through the cellulose, but starch cannot pass through.
a. Draw arrows in the diagrams to show the
direction in which water will move.
b. Which of the beakers contains a solution
that is hypertonic relative to the bag’s
contents?

6% A
40% Z

¢.  What will eventually happen to the
concentrations in beaker 27
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10. Nam‘gt@ \&/aysothat active transport is different from passive transport. . .tb -)
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11. The direction in which water molecules move during osmosis depends on where the water molecules are
more highly concentrated. Study the diagrams below.

a. Decide whether the solution in each beaker is hypotonic, isotonic, or hypertonic in relation to the
solution inside the cellulose bag, then write your answer below each beaker. '
b. Draw arrows to indicate the direction in which the water will move in each case.
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12. Intravenous solutions must be prepared so that they are isotonic to red blood cells. A 0.9% salt solution is
isotonic to red blood cells.

a. Explain what will happen to a red blood cell placed in a solution of 99.3% water and 0.7% salt.
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b. {%ELWHI happen to %fed bloo

cell placed in a solution of 90% water and 10% salt?
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13. What keeps plants cells from bursting when they are placed in a hypotonic solution?

“The cell wall SApss e €l memlorena e,
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14. How does being placed in a hypertonic solution affect a plant cell? 1R P% wote( O oX
ﬂo“\fb\p Jacool | o then (AASUY He  cell ool

o~ padd o.mga[' o e el ol Tu(‘g;r Pre sSune decreusts
15. In r&g’g}d%) the so utiox‘% }Iﬁl?é.gag;gn‘a\“}ﬁ tﬁ'é%‘é: 2k

ah(ers, what is meant by equilibrium?
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16. What happens to the motion of molecules after equilibrium is reached? 'K\"“'I Mo ol
Gy in eebocﬂha

17. What s turgor pressure n a plant cell? —_ gressue Codioandl \o\a
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