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Photosynthesis: Making Energy

Objective: Desr-r\\oe what h&pp@ﬂs dur‘mfj PhdfOSyh H’lé&is ;

Ch' or OE ' a sfs Plant Ceil Chioroplaat
(® Photos hesis is a process in which sunlight energy is used to make

glucose. The site of photosynthesis_is in the chloroplast @n organelle
found in the leaves of green plants. The main‘functions of chloroplasts are ;
to produce food (glucose) during photosynthesis, and to store food = e
energy.<Chloroplasts contain the pigment, _chlorophyll. Chlorophyll absorbs =\
most of the colors in the color spectrum;dnd reflects only greenand
yellow wavelengths of light. This is why we see leaves as green or yellow -
because these colors are reflected into our eyes.

1. What is photosynthesis? Pt o synThesis 13 o gvaoess 1 wlniha sunlighat
ENCTay 1n U ed o Mnaxe ::5\_\.15:‘:?:_‘{“ ; .
2. Where does photosynthesis occur? The si1E of piebssyvitine sy (s 10 the chlareple
3. What are chloroplasts and where are they found? Ay craanelle Yound n Yine \euos
aX axeen \Q\&V\\‘i‘:} : -
4. What are the two main functions of chloroplasts? A UEE, YOC tore oc:w[
5. Why doj§ most leaves appear green? ({1 \(3{ ¢ U\ y \ £C VA CAG an\y G re 4. " Wy s:fé)
6. What is the primary pigment found in the ch%?-oblég}r[? L TN R
Coloroghnygii

Photosynthesis @
Glucose is another name for sugar. The molecular formula for glucase is CsH;20s. Plants make sugar by
using the energy from sunlight to transform CO; from the air with*ater from the ground into glucose.
This process, called photosynthesis occurs in the chloroplast of the plant cell. During $his process,
oxygen (O;) is created as a waste product and is released into the air for us to breath. The formulafor
photosynthesis is:
(reactants) (products)

CO; + H,0 + sunligh'r -===> CeH1204 + O

This formula says that carbon dioxide + water molecules are combined with the energy from sunlight to
produce sugar and oxygen. The reactants in photosynthesis (what is used) are CO,, water and sun. The
plant gets water from the ground throughiits:roots. The plant collects carbon dioxide from Thégc)xir. Much
of the carbon dioxide comes fr‘ovﬁiving organisms that exhale (breath it out) it, but some also comes
fron@cfor‘y smokestacks and car fumes.

7. What is the formula for photosynthesis? _( Sl 0 {._.f,, O 7/l U,

= s



Name Date Period
8. What three 'rhlngs are used to make glucose in pho'rosyn‘rhesns’

COs+ B0+ SookieWr  (carban diaride s \Watec+ synlight
9. Where does ‘rhe water come from’ “The 3 £ ~round i
10. Where does the water enter the plant? I Lot tWe around = Y O u\ e OGNS,
11. Name 3 some sources of CO,._A{C "1 4 Of @\? NYVSYAD ‘.ah Lory v ke e St

12. What type of energy does the plant use to convert CO; and HzO into sugar‘? Sun \\ﬂ. N3

The products are glucose and oxygen. The glucose produced is used by the plant for energy and growth.
We also use this glucose by eating plants. The oxygen produced is released into the air for us to breath.
Photosynthesis is essential for all life on earth, because it provides food and oxygen. Plants are
considered autotrophs because unlike us humans, they can make their own food using this process.

13. What is produced in photosynthesis? % lucose anel  Oxy PRl
14, What is the glucose used for? _ L0 (V€ ¥ fany  CAVIC AR TIAY,
15. What is the oxygen used for? ‘&"0 C \neg r‘D ‘\ ¥ m,o o A o Yor ¢

16. Here are three different ways to visualize the photosynthesis reaction: Is it easier for
you to understand the reaction by usmg pictures, words, or symbols (see above)? Why?

Using gictucs Ve cause X orouiddes g viavae\ (noce)
ok chackimms ;
Photosynthesis in pictures | Photosynthesis in words | Photosynthesis in symbols
\ -
~QO~ sun v
o Carbon dioxide and light
e water combine with | CO + H,O — C¢H1204 + O2
CLOROPLAST .
P> sunlight to create
oxygen and glucose.
c.g.z SUGAR
WATER OXV-;EN

Essential Question: Describe, using scientific terms, how plants turn sunlight into energy? Make
sure to refer to the chemical equation to photosynthesis and discus the reactants and products.

e ; 11} It hle. éne y thrawen the 0‘(‘0" XA 33
phatosyn hests,. Light energy Jrom “ e u\na{am 'E'{'\'Ff{'\e& +he
O ‘-atgghy‘\ VA ‘H’IE'_\PQJQJE’: qu_\i.‘r‘f couses AL visa | react idly
e gec’“ 1 chia gphyll Oa oy drayi (‘E’_‘ anel hxmfﬂl’“

r

E‘mio_\m heti U fon ]
(DC_Oa*CHaO -—-?E 0, *&Q3, - The reactonts ore COa+ W0 and the
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Cellular Respiration: Breaking down Energy

Objective:
Qeserioe what ap pens during cellolar respiration

“ \ \‘\ (8) !‘V}O!K‘\*.[)gpre known as the powerhouses of the cell. They are OY G (i )e ‘ '(’ S that act like a digestive
system that takes in nutrients, breaks them down, and creates energy for tha cell. The process of creating cell energy is
known as Ce ) \)\C\f res oirut oV . Most of the chemical reactions involved in cellular respiration happen
in the mitochondria. A mitochondrion is shaped perfectly to maximize its efforts. Remember

_ ] OUTER MEMBRANE -
they have W) Der Mem\ i ne<s to Increase chemical reactions!

INNER MEMBRANE
1. What process happens in the mitochondria? . NATRIX

They orad down nutrients Yarcoah cellulor respiratim
Yo 'Celeuse enevrayy oy Yhe cel\l Yo use.
2. What is the purpose of the Arocess in #1 (what does it create)?

Enenl\’ s Celeased, Ko sWwe cell Yo ose.

Introduction to Cellular Respiration

Organisms, such as plants and algae, can trap the energy in sunlight through O\no\o%\t DH\P’J\S and store it
in the chemical bonds of carbohydrate molecules. The principal carbohydrate formed tl"nrough photosynthesis is
Seaa . Other types of organisms, such as animals, fungi, protozoa, and a large portion of the
bacterﬁ, are unable to perform this process. Therefore, these organisms must rely on the carbohydrates formed
in plants to obtain the energy necessary for their __ \1 Y&_ processes. This means they must eat
plants and other animals in order to gain energy.

4. Some organisms perform photosynthesis to produce energy. Other organisms cannot do photosynthesis. What can
they do in order to generate energy? ey m WY eak \‘D\C\ nwts and 4 ther anintals
W oder Yo aain enedan,
~J Y}

5. Animals and other organisms obtain the energy available in carbohydrates through the process of cellular
respiration. What is the purpose of cellular respiration? _(¢ Woler resyrudis [ANVANGSS _
oxvoen Yo seleasze Yhe enery Copivced TWrooah  ONcIoSITEWLE,
Y0 BT vsed \Q*;I ocodnisvs X5 wowlewn \fe, 2 ’

Cells take the carbohydrates into their ) \\0(“\[)0 Y\df\ A _, and through a complex series of metabolic
processes, they break down the and release the energy. The energy is generally not
needed ; rather it is used to combine adenosine diphosphate (ADP) with another phosphate
to form adenosine triphosphate (ATP) molecules. The Y& ¢ c! 3‘ can then be used for processes in the cells
that require energy, much as a battery powers a mechanical ice. During the process of cellular respiration,
Cachon diorde is given off. Plant cells can use this carbon dioxide during

<\)"(\n\ L NI e o\ to form new carbohydrates.

6. What happens to carbohydrates during cellular respiration? ’n/\e\’: a(c \0 erC’Y\ d Oowin 1o Yo
CO, cad N0 and releusk 'mi\) “She enerqy,

7. What is the chemical energy in the cell called? A i P

8. What does ATP stand for? _Adennsine AW p\mﬁ \p\'\a e




Name Date Period
9. What is one product of cellular respiration? Cacbon c\Loxy EIE,

10. How do animals get rid of the carbon dioxide? \”)TL’C’\'\'\(\\ ) O\ OO\ What body system is involved
with removing this waste? €50\ (‘C&'\O‘r\ll

Also in the process of cellular respiration, oxygen gas is required to serve as an acceptor of electrons. This oxygen is
identical to the oxygen gas given off during photosynthesis.

11. (Circle one) Oxygenisa PRODUCT OR REACTA of respiration? (In other words, is it needed or
released?) S

Energy- Reaction Location in cell
producing
process

Photosynthesis I%L 2 %L\“\ 9_0 -2 C/L, \\ \}O(,,. 3 LO;% Chloroplast

CH, Q¢+ 60O, — 6 H,0 + 6CO, + energy
Cellular 13F e g \ \ !
respiration N OQ\/\O\/\C \"\HA

Reflection Question: Explain the relationship between photosynthesis and cellular respiration. Be sure to
include the main purpose of both and where they occur inside the cell.

HUMANS AND PLANTS

Humans need plants. All animals do. Humanity's relationship with plants has actually made it possible for us to

have a civilization. Before we had cities, humans went around in little packs and were hunter-gatherers. We ate
semanase . rats, birds, berries, and whatever food we could find. It wasn't very efficient. One day

someone had the bright idea to plant the plants we like to eat. When humans did that, they

W were able to stay in one place full time. Then came the cities and a huge system of agriculture

"% to support millions of people.

waans cunwre s BIG TIME FARMING
FOR MANY USES BEYOND
FARMING AND FODD

As time has passed, we have taken farming to new levels. We have manipulated species to
create big apples and large ears of corn. The plants would never have done it in the wild. It took man to change
the plants. We are also moving toward the genetic alteration of plants. We're trying to make plants that are
resistant to disease and bugs. These stronger plants will allow our crops to give us more food from the same
amount of space.

. Genetic alteration probably refers to altering what.... (found in the
cleus)




