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Today’s Agenda (Day 154)
	
1. Housekeeping Items
 
2. Homework Check:
 

3. Class Activity:	
REVIEW: Final Exam !TODAY!

HOMEWORK:

REMINDERS:
· AP BIOLOGY FINAL EXAM  May 11


AP BIOLOGY 2021-22										PRACTICE

WATER POTENTIAL – Problem Set #1

1. If a cell’s ΨP = 3 bars and its ΨS = -4.5 bars, what is the resulting Ψ?



2. The cell from question #1 is placed in a beaker of sugar water with ΨS = - 4.0 bars.  In which direction will the net flow of water be?



3. The original cell from question # 1 is placed in a beaker of sugar water with ΨS = - 0.15 MPa (megapascals).  We know that 1 MPa = 10 bars.  In which direction will the net flow of water be?



4. The value for Ψ in root tissue was found to be - 3.3 bars.  If you take the root tissue and place it in a 0.1 M solution of sucrose at 20°C in an open beaker, what is the Ψ of the solution, and in which direction would the net flow of water be?



5. NaCl dissociates into 2 particles in water: Na+ and Cl-. If the solution in question 4 contained 0.1M NaCl instead of 0.1M sucrose, what is the Ψ of the solution, and in which direction would the net flow of water be?



6. A plant cell with a Ψs of -7.5 bars keeps a constant volume when immersed in an open-beaker solution that has a Ψs of -4 bars.  What is the cell’s ΨP?



7. At 20°C, a cell containing 0.6M glucose is in equilibrium with its surrounding solution containing 0.5M glucose in an open container.  What is the cell’s ΨP? 



8. A plant cell has a solute potential of –4.0 and a pressure potential of 1.0.  It is then placed in a solution with a water potential of –5.0.  What will happen to this plant cell? 



9. At 20°C, a cell with ΨP of 3 bars is in equilibrium with the surrounding 0.4M solution of sucrose in an open beaker.  What is the molar concentration of sucrose in the cell?
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WATER POTENTIAL – Problem Set #2
1. A solution in a beaker has NaCl dissolved in water with a solute potential of
-0.5 bars.  A flaccid cell is placed in the above beaker with a solute potential of -0.9 bars.  
 
a) What is the pressure potential of the flaccid cell before it was placed in the beaker?
 
b) What is the water potential of the cell before it was placed in the beaker?
 
c)  What is the water potential in the beaker containing the sodium chloride?
 
d) How will the water move?
 
e) What is the pressure potential of the plant cell when it is in equilibrium with the NaCl solution outside?
 
f) What is the cells final water potential when it is in equilibrium?
 
g) Is the cell now turgid/flaccid/plasmolyzed?
 
h) Is the cell hypotonic or hypertonic with respect to the outside?
 
i) If it is hypo/hyper (choose one) tonic – this means that its water potential is higher/lower (choose one) than the outside.
 
2.  A solution in a beaker has sucrose dissolved in water with a solute potential of
-0.9 bars.  A flaccid cell is placed in the above beaker with a solute potential of -0.3 bars.  
 
a) What is the pressure potential of the flaccid cell before it was placed in the beaker?
 
b) What is the water potential of the cell before it was placed in the beaker?
 
c)  What is the water potential in the beaker containing the sucrose?
 
d) How will the water move?
 
e) What is the pressure potential of the plant cell when it is in equilibrium with the sucrose solution outside?  Think carefully – does the plant cell wall change shape?
 
f) Also, what is the cell’s final water potential when it is in equilibrium?
 
g)   What is the cell’s solute potential when it is in equilibrium?
 
h)    Is the cell hypotonic or hypertonic with respect to the outside?
 
i)      If it is hypo/hyper (choose one) tonic – this means that its water potential is higher/lower (choose one) than the outside.
 
3. Calculate the water potential of a solution of 0.15 M sucrose.  The solution is at standard temperature.
 
4. If a flaccid cell having a solute potential of -0.69 bars is placed in the above solution, what will be its pressure potential at equilibrium?
 
5. If the cell above is removed from that solution of 0.15 M sucrose and placed in a solution of 0.35 M sucrose, will the pressure potential of the cell increase or decrease? What will be the new value?
 
6. You measure the total water potential of a cell and find it to be -0.24 bars. If the pressure potential of the same cell is 0.46 bars, what is the solute potential of that cell?
 
7. If a cell having a molar concentration of glucose at 0.22 M is placed in a solution of pure 20 °C water, what will be its pressure potential at equilibrium?
 
8. If you added 0.1 M glucose to the solution what would happen to the cell?  Justify your answer mathematically.
                                   
9.    What must be the molar concentration of sugar inside a cell for it not to change volume when placed in a beaker of 0.35M NaCl solution at 37°C? The Ψp of the cell is 4.7 bars.
 
10. A cell is in equilibrium with an outside solution where Ψw = -1.0 bars. Water is added to the outside solution such that Ψw = -0.2 bars and the cell volume increases 1.5 times. What Pressure potential is required to stop the movement of water into the cell?
 
11. A hypertonic environment has a High/Low (circle one) water potential compared to the cell?  Why?
 
12. Then, water will move which way according to water potential rules?
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1. Asolution in & beaker has NaCl dissolved in water with a solute potential of
“0.5bors. Afloceid cel is placed n the above beaker with a solute potential of 0.9 bars.

o) What s the pressure pofenfial of the fiaccid cell before ftwas placed in fhe beaker?
¥p=00ars

5] What s the water potential o the cell before ftwas placed in fhe beaker?

Yw=wp
X=0bars +-0.5 bors
X=-0.5 bars

<) Whot s the water pofential in the beaker contairing the sodium chioride?

Yw=wp
X=0bars +-09 bors
X=-05 bars

G How wil the water move?

Woter willleave the csil and enfer the solufion.

What s the pressure pofential of the piant cell when it s n equiborium with the NaCI
solution oufside?

Equilbrium means ¥w of cell
usel = Yosel + Yscal
09bars = x+ 0.5 bars

¥p of the cell = 0.4 bars

w of solufion

1) Whatis the cels final water potenfial when it s in squilbrium?
Same as fhe solufions ¥w which = 09 bars

2l lsthe cell now furgid/fa

/alsmated?

) s the cell hypotonic or hypertoric with respect 1o the outside?

hvpotonic
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1 Ifitis hypo/hyper [choose one) tonic - this means ihat its water pofential is higher/lower
{choose one) than fhe oufside.

Hypotonic means that the water potenfial s higher fhan the outside.

2. Asolufion in o beaker has sucrose dissolved in water with G solute pofential of
“09 bors. Afloceid cel is placed n fhe aoove beaker wih o solute pofential of 0.3 bars.

o) What s the pressure pofenfial of the fiaccid cell before ftwas placed in fhe beaker?
¥p=0 bars since the cell s flaccid

5] What s the water potential o the cell before it was placed in fhe beaker?

w=wp -+ ¥
X=0bars +-09 bors
X=-05 bars

©) Whotis the water pofential i the beaker confaining e sucross
Yw=¥p ¥

X=0bors +-03 bors

03bars

) How wil he water move?
Water wil move info fhe cell since It's water potentiol vaiue is smaller

) What s the pressure pofential of the piant cell when it s in quilborium wih the sucrose
solufion ouside? Tnink carefully ~ does ine plant cell wall change shape?

Yw=¥p ¥

03bars=x+-09 bars

X=06bors

) Ao, whotis the cei's final water pofential when it s in equilorium?
03bars

9) isthe cellnow turgia/faccid/pgsmalsed?
turgia

) Whatis the cei's solute potential when it s in equilboriom?

) s the cel nypotonic or hypertoric with respect 1o the outside?

Cell would be hypertonic
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i) it hypo/hyper (choose onel toni ~ this means fhat fs water potentialis higherfiower
(ehoose one] han fne outsde.

Hyperionic means ihat s water potential value s higher than fhe oufside.

3. Calculate the water potential of @ solufion of 0.15 M sucrase. Tne solufion s af standrd
temperature.

Yw=¥p ¥

X=0bors + 8T

X=0bars + [{1) [0.15 mol/L) (0.0831 L bars/mol K] (273K)

X=0bars +-3.40 bars

Ww=-3.405ars

4.1f @ faceid cell hoving @ solute potenfial of -0.69 bars s placed in the above solufion, what
wil be ifs pressure potentiol af equiibrium?

W =Wp ¥ Equilbrium means ¥weel = Vsaliion

340bars=x+-0.69 bars

¥p=-271 bars

5. IFhe cellabove s removed from fhat solution of 0.15 M sucrose and placed in a solufion
o 0.35 M sucrose, wil ine pressure potential of the cell ncrease or decrease? What wil be.
ine new valus?

w=p ¥

340 bars = x *HCRD

340 bars = x + [-[LLID35 mol/L] (00831 L bar/mol K)(273¢]]

340bars = x+-7.5 bars

¥p= 4500

Pressure increased

6 You measure the fotal water potenfial of @ celland find i 10 be -0.24 bors I the pressure
potential of fhe same cailis 0,45 bars, what s he solute potential o fnat cell2

w=wp ¥

024 bars = 0.46 bors + x.

X=-70bars

7.1f @ cell having & molar concentration of glucose a1 0.22 M i placed in a solufion of pure.
20°C water, what wil be ifs pressure potentiol of equilbrium?

Solufion: Ce:
Yw=¥p W= ¥ + ¥

X=0bars+0bars 0ors = x+ LRI

w=0bars 0 bars =x+ [-(110.22 mol/L)[0.0831 Lbau/eali)(293K]]

Obars=x+-538bars > ¥p = 5.36 bars
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8.If you added 0.1 M glucose o the solution what would happen to fhe celi2 Justity your

answer mathematicaly.
Solution:
w

e
bars + 4G

W =0 bars + L{LL0.1mol/1) 0.0831 Lxau/oaolk) 293K]]

=0 bors + 243 bars

w of solufion becomes -2.43 bars, and since fhe cellwas calculated fo have a ¥w value of
0 bars previously, water would leave the cell and enter fhe solufion

9. Whot must be the molar concentration of sugar inside g oell for f ot fo change volume
when placed in o beaker of 0.35M NCl solufion af 37°C2 The Wg of fhe celis 47 bars.

Solufion: For the volume ot fo change fhe celis in squibrium.

e

bars + [GRI

bars + [-(210.35 mol/L){0.0831 Lhau/mal) (310K]]

bars +-18.03 bars

Fw=wp
-18.03 bars = 47 bors + HERI
CRL=22.73 bors

C=-2273 bars(t-{1)(0.0831 LaQUmalid(310K1]
C= s3mol
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5 bars, whatisthe resltng ¥7
15 bars

2. The cell from queston #1 s placed i 2 beakerof sugarwater with = 4.0 bas. I which dirction
il the met o of water ba?

1.5 barsis higher than 4.0 bars so water will move OUT from cell o beaker

3. The originalcall from queston £ 1
(megapaseals). We luow that | MPa.
“0.15 MPax 10 =-15 bars

15 bars is equal to 1.5 bars,so there is no net flow (equilibrium)

placed i 2 bekerof sugar water with ¥ = 015 NP2
0 s Tn whih direction il henat v of water be?

4. The value for @ i root isue was found t be -3.3 bars. Ifyou ake the rootssue and placeitin 2
01 M slation o sucrose 2 20°C in 2n open beaker, what s the @ of thesoluton, 2d in which.
direction would he net flow of wate be?

Find solute potential first using: %= CRT

o= -(10.1)(0.0831)(273 +20)

Y= 243483 = ~ 2 bars in the solution

‘Then find water potential
W=z bars + 0 bars = -2 bars

Since water moves from an area of HIGHER water potential to LOWER water potential,
“2bars inthe beaker is HIGHER than -3.3 bars i the root tissue (LOWER) so water will
move from the beaker into the root tissue

5. NaCl dissoeate iato 2 patcls in weater:Na' and CI e soutionin question 4 contained 0.IN{
NaClinstezd of0.IM sucrose, whati e ¥ of the solutin, and in which direction would e net flow
of wtarbe?

Wor -(2U0.1)(0.0831)(253) = -5 bars

W= Sbars + 0 bars = S bars
-5 bars n the beaker is LOWER than -3.3 bars in the root tissue (HIGHER) so water will
‘move out of the ruot tissue into the beaker
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6. A plant cll with 2 %, of 75 bars keeps 2 constant volume when immersed in an open-beaker
soluton thathas 2 8, of 4 bars. Whats thecell’s %7

The plant cell keeps a constant volume because of the buildup of turgor pressure inside the
cell.

o Weafbeaker = W+ Yot cell
7.5 bars + 0= -4 bars + %
Yar35bars

The We at equilibrium would be the difference between the two solute potentials, which is
asbars,

7. At20°C,a cellcontining 0 6M glucose i in squiibrinzs with it surousding solution contining

05M glucose in an open container. Whatis thecell’s #7

‘Surrounding solution: W = Wr + Ws:_0 bars + (1)(0.5 mol/L)(0.0831 L*bars/mol"K)(293 K)
122 bars

Cellat equilibrim: -12.2 bars = We + (1(0.6 mol/1)(0.0831 L*bars/mol’K)(293 K) = e + (-
14.6bars) ¥ =-12.2 bars - (14.6 bars) = 24 bars

8 A120°C, 2 cellwith Wy of 3 bas is i aquilirim withthe surounding 0.4M solution ofsucrose i
2 open bedker. Whatis fhe molar concentration of sucrose i the call”

.74 bars

-@L(.0831)(293)

oorcn =-9.74 bars - 3 bars =-12.74 bars

1274 bars = iGRE. > -1274/-4RE= C> -1274 /-(110.0831)(293) = 12.74/-25 = 05 M
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