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D2.3.1—Solvation with water as the solvent. D2.3.2—Water movement from less concentrated to more 
concentrated solutions. D2.3.3—Water movement by osmosis into or out of cells. 

D2.3.5—Effects of water movement on cells that lack a cell wall=>

Dissolve :

process of solute passing into solution. Occurs when attractive forces between solvent and solute attractive forces holding solute together

Solvation : interaction of a solvent with dissolved molecules or ions solutes solute - substance being dissolved in solution
1 1/

solution - homogeneous mixture composed
·water Al.~

agreous solution is one where water is the solvent. This occurs of two or more substancessolvent-substance in which solute dissolves

when water is attracted and interacts with polar or charged solutes
Y

#
- W& E ex: non-polar molecules such as lipidsex: ionic compounds such as sodium chloride NaCl dissolve in water by dissociating ex: polar compounds,

such as alcohols or 8-

# X-E 8-glucose dissolve in water by the do not dissolve in water as they areinto ions and being attracted to the partially charged poles of water molecules 8-
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electrostatic force of attraction ion-dipole interaction with water glucose-glucose attraction attractive forces between glucose and water oil in water o YH
I

Y

Agreous solutions involve the continual movement of both water and the solutes. In ligrids, molecules are constantly breaking and forming intermolecular bonds.
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F**free water movement: the more concentrated the solution more solute solvent

,
the more the movement of water is restricted and reduced viscous free water movement=

L
The relative concentration of solutions can be compared and used to predict net water movement across membranes from one solution to another ·: water movement into and out of cells occurs primarily via agraporins

isotonic : a solution of equal osmolarity solute concentration to another In cells which lack a cell wall exianimals and protists ,
the influx or outflux of water can lead to cellular damage

: regulating cytosol osmolarity is a crucial constant homeostatic process osmoregulation
-

cellstructure Al.2hypertonic : a solution of higher osmolarity solute concentration to another

~ cell in hypotonic solution will swell and potentially Ex : Paramecium reside in freshwater e

burst cytolysis due to net influx of water.hypotonic : a solution of lower osmolarity solute concentration to another environments
,

thus water is constantly
-entering: to prevent cytolysis , they

· if two solutions are isotonic
,

the rate ofisotonic isotonic use contractile vacuoles to actively&potent
hy movement between them is equal dynamicpertonic remove water as a form of osmoregulation Ihy· : no net water movementequilibrium

L ~ cell placed in an isotonic solution will remain

·

cell placed in hypertonic solution will shrink and

f crenate
,

due to net outflux of water. at a constant size due to zero net watermore free water movement in a hypotonic
movement-which is ideal for cell functionsolution

,
relative to a hypertonic solutionI · multicellular organisms regulate the extracellular: net movement of water from hypotonic

to a hypertonic solution low to high flvid osmolarity , keeping it isotonic to cells

homeostasis D3
. 3ex : Kidneys regulate blood plasma osmolarityhypertonic hypotonic solute concentration via osmosis



D2.3.4—Changes due to water movement in plant tissue bathed in hypotonic and those bathed in
hypertonic solutions. D2.3.6—Effects of water movement on cells with a cell wall

In cells that have a cell wall ex:plants , fungi, bacteria the influx of water in hypotonic solutions results in the cell swelling but not bursting - resulting in turgor pressure
: force pushing plasma membrane against cell wall

Ex: in multicellular plants,~ cell in hypotonic medium will swell and become turgid Ex: in multicellular plants,
~ cell in hypertonic medium cytoplasm volume drops, causing

flaccid cells have veryas cell wall is able to resist internal hydrostatic pressure turgid cells provide support plasma membrane to pull away from cell wall-plasmolysis
Pdue to its strength under low hydrostatic pressure,I Preducing support and causescompression - allowing the Y## W= plant to wilt . Plasmolyzedplant to be upright P

without an endoskeleton cells typically die.

The osmolarity solute particles per solution volume of plant tissues can be deduced by bathing tissues in varying concentrated hypertonic and hypotonic solutions by determining the isotonic solute concentration

& Part A- preparing plant tissues & Part B -

preparing solutions

1
ex: creating 100 mL of 0.Smold' solution ofNaCl2 Create a range of soluteUsing a scale,using cork borer

, extractFuge &using ruler and

t
3

CV = 0.Smoldm- O. 1dm-3cylindrical samples of determine the solutions NaCl or sucrosescalpel cut all H =

r%
6 = 0. 05 mol x 58.

44 gmolmass of eachtubes to thechosen plant tissue from Omoldm' and up&08
= 2

.92g of NaCl + 100 mL of water1 same length plant cylinder hypotonic to hypertonicpotato ,
carrot

, Squash Ca

& Part D - determining change in length and mass~artC-submerging tissues into solutions

1 submerge S + cylinders into each solution 3 Calculate the % % change = final - initial x100
2 Using scale and ruler,

I remove each cylinderW orH initialor place I cylinder in a test tube xS and blot excess measure the mass and change in length
2 wait 1-24 hours depends on time availability Omoldm-3 and masslength of each cylinderfluid using tissue · takes individual variances into account

-Tarte-data processing
< Part F- analysis

Positive·

mean x for each experimental group is calculated and graphed LOBF displays trenderror bars represent 1
M or change in mass

and allows prediction or length indicates water

· standard deviation : amount of variation of values of a variable about its mean entered plant tissuedegree of overlap can be analyzed : -i.e. the dispersion of data in relation to its mean

I

: solution is hypotonic relative to plantO

eX : Fi-

- SeX : Negative change in massoverlap suggestsI e
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* * : solution is hypertonic relative to plant
I Xdata more spread out around mean =data more clustered around mean = no overlap suggests

NaCl or sucrose concentration moldm-there is a difference
· standard error M

: how reliably the mean of a sample represents mean of whole population I
between both means

· point x is the predicted concentration where the plant tissue did not gain or lose massthe larger the sample size n
,

the smaller the standard error

M = or length , i . e . the solution is isotonic and there is no net water movement due to osmosis

N this is the predicted osmolarity of the plant tissue· a statistical test needs to be done: typically used if trial sample size 30

to confirm this ex: ANOVA
,
t-test experiment can be repeated at and around concentration x in order to confirm prediction



D2.3.8—Water potential as the potential energy of water per unit volume. D2.3.9—Movement of water 
from higher to lower water potential. D2.3.10—Contributions of solute potential and pressure potential 
to the water potential of cells with walls. D2.3.11—Water potential and water movements in plant tissue

HL

D2.3.7—Medical applications of isotonic solutions

=>

Physics review

Water potential v : potential energy of water per unit volume
,

measured in KPa or MPa

energy
: the ability to do work. Can be held in different stores

& the absolute quantity of potential energy cannot be determined
, thus all values are relative to pure water at latm

,
200 which has a value of OKPa

potential energy
: energy held by something due to its relative position

~
n = solute potentials~

can be calculated using the following formula : Water potential ex: gravitational, elastic
,

electric
,

chemicalpressure potential up

z
solute potential s also called osmotic potential reduces water potential as energy is released during the solute-water bond pure water

V =V = V =V = 0formation during solvation : reducing energy held by water. The more solutes dissolved in water
,

the more water potential is reduced

-

pressure potential up also called turgor pressure increases Water potential the higher it is as more pressure provides more potential & Wi =Up =-p = 0energy in the system. The more turgid the cell
,

the higher its pressure potential: atmospheric pressure has up of O

~ while pressure potentials are generally positive inside cells
, they can be negative and reduce Yo outside V = -100. 0 MPa water during transpiration moves from regions of higher to lower water potential

w

soil-roots-xylem-leaf cells - leaf air pockets - outside via stomataleaves w
= - 1 . 0 MPaex: during transpiration,

water evaporates and exits leaves
, causing a negative pressure potential

Xylem ~n = - 0
.
7 MPainside xylem vessels where water and sap are being carried up the plant under tension

[5 w
soil V = -0

. 3 MPa w: there is a water potential gradient from soil to leaves ensure they are hypertonic to soil by actively moving solutes in

*transport B3 . 2~
n

= V Up explains the movement of water via osmosis
,

i. e . water moves from a region of higher water potential to lower water potential across a semi-permeable membrane

Bathing plant tissue in a hypotonic solution higher "w than cell Bathing plant tissue in a hypertonic solution lower "w than cell

&-

f

imno⑫ E W=⑫1
-

V ~
~

z z Vy=V = 0 V = 0 Vy=
m

= 0
n

=

up - up Eventually Up falls to atmosphericplant
w

Eventually up rises so highas water enters cell its "w is increasing :S plant as water leaves cell its "w is decreasing :

solution
V

plant ~o solution~ : -V=
w , making plant cellplant ~othat it causes"n to be Ow ~ is getting less negative more dilute ~ is getting more negative more concentrated

~ =Up: water will move out of plant up is getting smaller less turgor pressure very negative, matching solution: water will move into plant up is getting larger more turgor pressure despite having solutes
see

In isotonic solutions there is no net movement of water in out of human cells
, allowing their shape to remain ~ constant and optimizing their function. In hypotonic solutions they may lyse and in hypertonic solutions may crenate

~ in human medical procedures, solutions isotonic to human tissues are used typically a 0. 9 % NaClsaline' solution heartgitma 0
=
" When moving organs for liver

#to rehydrate patients transplant, they are bathedto treat dry eyes, eye- to clean wounds
, they ·- Handle

within cool , isotonic solutions fordrops with concentration careare rinsed using I1)52saline is

givenG 11·saline solution preservation and cell integrityintravenously isotonic to eyes is used
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water potential
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https://contrib.pbslearningmedia.org/WGBH/arct15/SimBucket/Simulations/osmosis/content/index.html
https://www.labxchange.org/library/items/lb:LabXchange:12ce9c00:lx_simulation:1?fullscreen=true
https://www.labxchange.org/library/items/lb:LabXchange:2fe9ccf6:lx_simulation:1?fullscreen=true
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