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- Enzymes Worksheet
Th orksheet accompanies Enzymes. ppt and Dlgest/ve Enzymes ppt

1. a) Fl" in the gaps ln the followmg sentences usmg the words m the Box. L
)] Enzymes are blologlcal
hvmg orgamsms

i) Enzymes are protein molecules, which are made up of long chalns of QIY\_I ﬂ() ﬂ,U dj

iii) The sequence and type of amino acids are dJ in each protem so they

1 S

dlfferent catab;sts function  the same amihv{ci'd . -

b) Enzyme catalyze chemical reactions mvolved in |mportant processes in the
human body. Name one of these processes. :

..... o Cellular..ospradon, (D %rshm

c) Label the'.lmage below with the following terms: active site, reactant enzyme.

d) i) What is the..,co_rnmon name for the above model?

..lodk dk&%modd

ii) Label .th.e'two components of this model on the above imagé,;-_
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2. a) Explain what would happen if a reactant molecule with a différéﬁf.éﬁ.ape to the
enzyme came into contact with the enzyme’s active site. ST

Copnpereing tambidr -y ek 0

b) Explain'Whatwould happen to a reactant molecule if it came into contact with an
enzyre’s active site that matched its specific shape. Use the space below to draw
and explain what would happen. Use the following terms in your answer: enzyme-
reactant complex, products, enzyme, reactant, active site. e s SR -

c) There are many factors that affect the rate of enzyme—catalyz,éd_.i{ééf'(_;:t'i.c'ms,
including temperature. Name two other factors. NG

ool S onuntvihe

© Boardwgrlsﬁéﬁt:a‘:{z':o i | 2




NAME e Dafer e

d) i) What yv_i.)'gjd;_ﬁza'ppen to an enzyme if the temperature and pH changed
sigqi:fi'é:é’(]:t'ly'. beyond the enzyme’s optimum level?

o ld Rang | shopt o denadue
i) H°WW0U|dthls affect enzyme activity? P

....................

3. A group of students décided to carry out an investigation tgb find out how enzyme
activity is affected by temperature changes. They put samples of salivary amylase and
starch into-two test tubes. Salivary amylase is an enzyme that breaks down starch

into maltose: lts optimum temperature for activity is around 37°C. - - <.

temperature of the first test tube to 37°C?

e ot muse foemaber

b) What do'you think happened to the enzyme activity when the, stﬁ'qéﬁ.its'decreased
the temperature of the second test tube tgk:C? ) [

a) What do y'ou think happened to the rate of reaction when theymcreasedthe

b ook of malhy

c) Explamwhatan inhibitor is and what it does. _ AT
. bire: Stw or stp & £26¢hon Sy, becumng,
b%m’fff%mn@w*hwb&ﬂwﬁ&&h%f%Lonmmm
R0 OAun S

o ASs n 0. |
4. a) Fill in the missing wordz(i/r% the follo leng text Q)Zo'{pé%zymes and digestion.

Not all eniyhes ‘work inside cells in the body.

in the p_eihC(gas _'a'nd' Adigestive tract. From there, the enzymes

pass out of the cells, into the b\bhd and small

Ciel. . Iﬁ':f R
intestine where:théy comé into contact with food molecules. ‘lﬁ‘ : :
Here, fhé&f"}c:ataly.ée':the b(@C\\( d_()\Q{]of large molecules, which are . =" " R
then more easily .abs_jo:rbed by the body.

b) Write downthename of the nutrient next to the enzyme that breaks it down.
Use the-words'in the box below. -
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Name: .. . ..:ih

fa_t§;.:-_§'5$.9¢rqse starch proteins /carbohydrates hydrochloric acid

The stomach produces hydrochloric acid which increases the ac1d|ty of the
stomach to the ‘optimum pH for stomach enzymes to digest the- food. However,
digestive’ enzymes found in the small intestine are damaged by strongly acidic
conditions. How does the body avoid damaging the digestive enzymes in the small
mtestme ‘with this strongly acidic pH as the food passes out of the stomach’?

5. a) Blologlcal washlng powders contain protein-, fat- and carbohydrate -digesting

enzymes to help remove stains. Name one other use for enzymes in. the home
or industry.-

Szp%a%&téﬂ SO0 Jenderizes 5 bwd,mw

b) Give 6ne advantage of using enzymes in industrial manufacturmg processes.

| erh\@ \oakmg brwd) beer WlmproAOdwn )
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Enzyme Review Sheet/Instructor: .- Name K&j
)

1. The diagram below illustrates a biochemical process that occurs in organisms.

Simple sugar Simple sugar

[Seor |« waer — ] . [A]

The substance-labeled “catalyst” is also known as
(1) a hormone (3) an antibody
@an enzyme (4) an inorganic compound

An investigation was performed to determine the effects of enzyme X on three
different disaccharides (double sugars) at 37°C. Three test tubes were set up as
shown in the diagram below.

S milliliters 5 milliliters
sugar A solution sugar B solution
-+ +
1 milliliter FEs 1 milliliter
enzyme X lzkg enzyme X

155

At the end of 5 minutes, the solution in each test tube was tested for the presence
of disaccharides (double sugars) and monosaccharides (simple sugars). The
results of these tests are shown in the table below.

5 milliliters
sugar C solution
+
1 milliliter
enzyme X

Test Tube Test Tube Test Tube
1 2 3
Monosaccharide not present | not present present
Disaccharide present present not present

2. What can be concluded about the activity of enzyme X from the data table?

Jﬂ?urvv X wprks nnlu oNn db‘a((h(mda,
N dest tobe 2. due o d 5. No-dedecled méam

as p Zczrn Lo m
. A characteristic of hormones and enzymes that allows them to woxk effecti with other - () ” 0,
or gamc molecules is their (T)specific shape (2) small size

(3) concentration of carbon and hydrogen atoms (4) high-energy bonds

4. The effect of pH on a certain enzyme is shown in the graph below.

Rate of Enzyme Action

T T T 1 1
01 2 3 4 5 6 7 8 910111213
pH

At what pH would the enfi'me be most effective? (1) above 10

(2) between 5 and 7 between 8 and 10 (4) below 5



Enzyme Review Sheet/Instructor: . Name

Base your answers to questions 5 through 7 on the diagram below that represents a
human enzyme and four types of molecules present in a solution in a flask.

Enzyme Molecules

| o v & L]
J A B C ( D

5. Which molecule would most likely react with the enzyme? D

6. Explain your answer to question 5. ndv Cﬂd ‘E(: \+

7. State what would most likely happen to the rate of reaction if the temperature of the
solution in the flask were increased gradually from 10°C to 30°C.

@(\Uﬁ% winold le\{w(y’y Qh(}%) C+ PDSS!\OB not "4 &y\%movﬂ

8. A colony of bacteria growing on a culture medium is successfully synthesizing an organic
compound. Which procedure would be Jeast likely to have an effect on this synthesis?
adding more subunits of the organic compound to the medium
2) lowering the pH of the medium
(3) raising the temperature of the colony from 20°C to 30°C
(..”;ncreasing the number of hormone molecules in the colony

9. An enzyme and four different molecules are shown in the diagram below.

Enzyme

L

e al

(A) (B) (C) (D)

The enzyme would most likely affect reactions involving
(1) molecule 4, only @ molecule C, only
(3) molecules B and D (4) molecules 4 and C

Use the diagram on the next page and your knowledge of biology to assist you in answering
questions 10 and 11 which follow.



Enzyme Review Sheet/Instructor: Name

Pepsin Trypsin

4 (digests (digests
protein in protein in
stomach) intestine)

Relative rate of
enzyme action

10. Pepsin works best in which type of environment?

@,hmdlc only (2) basic, only
(3) neutral (4) sometimes acidic, sometimes basic

11. Neither enzyme works atapH of (1)1 (2)5 (3)3 ((4)13

The diagram below represents a beaker containing a solution of various molecules involved
in digestion.

|-| Py

h '

g-“- ’

' o

o

e e
e

f T

. ] RN

= ] =1 e
LI I A A ) L

12. Which structures represent products of digestion?
(ID4and D (2)BandE (3)BandC 4)D and E

13. An incomplete graph is shown below.

Effect of Z on Enzyme Activity

Enzyme Activity

z
What label could appropriately be used to replace letter Z on the axis?
,1:% of 4€W\p

14. Enzymes have an optimum temperature at which they work best. Temperatures above
and below this optimum will decrease enzyme activity. Which graph best illustrates the effect
of temperature on enzyme activity?

>~

Temperature

1)

Enzyme activity

. e

Tempeorature Temperature

(3) (4)

Enzyme activity
Enzyme activity

Enzyme adivty

0y

3
@
£

)



Enzyme Review Sheet/Instructor:

Name

15-17. Enzyme molecules are affected by changes in conditions within organisms. Explain
how a prolonged, excessively high body temperature during an illness could be fatal to
humans. Y our answer must include:

« the role of enzymes in

a human

« the effect of this high body temperature on enzyme activity
» the reason this high body temperature can result in death

S

ods b

Wil CWU’]%(-S

reakdoar

18. Define the term denatured.

L

19. Define the term active site.

L2 plact on enzymeL

20. Define the term substrate.

Ehape  chon
%Uwhue substrale m odche) VP

preoX. doon polcculed Don:é“lg‘/‘ (e,
W « not Q|

pCe. N vﬁ”u: no Wht

SOPStaNL  on enyme wWOr kS on

21-24. Correctly complete the following chart.

Organic Compound Class

Subunit or Building Block
of Compound

Function(s) or Example(s)
of the Compound

pIOteINS

a.Qa.

Antibodies, enzymes, some
hormones ... the function of
the compound is controlled
by its shape

Lipids

Fatty acids and glycerol

Energy storage, cushioning,
and insulation

Carbohydrates Includes starches and sugars
MDHOSMChdﬂ(‘ﬂD which are used as energy
sources and cellulose which
makes up cell walls in plants
Nucleotides Has the genetic code in the

Nl
ocids

nucleus and is involved in
protein synthesis at the
ribosomes; DNA and RNA
are examples

brepdoloun df




ZNZYME PRACTICE

1. Label the diagram

—\a_ Substvall

e 2
"r‘(‘ ‘\J .

II g
3 I\
\4(' \ \ )
S~ \ 2./ AN i K
/ '
l’ \
N Aoy S mme
\tzéﬁv

2. Answer frue of false to the following statements:

a. ! S %‘ Enzymes interact with specific substrates

b. Enzymes change shape after a reaction occurs

C.~ Enzymes speed up reactions.

d. One enzyme can be used for many different types of chemical reactions.

e. Enzyme reactions can be slowed or halted using inhibitors.

3. Circle the correct effect.

a. Raising the temperature slightly wil 1@ decrease | not change ] the rate of reaction
b. Boiling temperature will [ increase not change ] the rate of reaction.

o

. Changing the pH toward the q%ima pHwill{ increase pdecrease | not change ] the rate of
reaction. '

d. Introducing a competitive inhibitor will [ increase {(decrease ) not change ] the rate of reaction.

4. Place a check mark next to the things that are expected to INCREASE the rate of an
enzymatic reaction(at least for a while)

Vv Add more enzyme
Add more substrate molecules
v Adjust pH to optimal level for the enzyme
Add a non competitive inhibitor
Freezing/cold temperatures

oo T



Enzyme Worksheet
After reading the infortmation on enzymes answer the following questions:
{. What does a catalyst do? __[NCYLASLS Y ok of reachon vy ithoct
using_ up the enzyme
2. What is an enzyme? O orb%ém 'thai ds m&’rabohsm 7"()
nereas emita) reathon rok

3. Why do enzymes generally bind to only one type of substrate?

Huu ot Speafc
w |

4. How are the “lock and key” and “induced fit" models similar? hoth rmD/u that
Hu subsivale  pust modch @mu,mm
Shape 4D worl
5. How are the “lock and key” and “induced fit" models different? | mducwl zﬁnL Indheedes |
UNRIA0 s thonged SN Alopdly Opfer (U, At
1 \)/\ \DC\(\L%

6. What are 3 things that can affect the way enzymes work? Explain how each thing would affect

an enzyme.

o rnf
P o d Yonp Slows ¢ Sops (L0ChD

b, _pff
por ¥ pH P non ’DP\WYMJ ,PH S\b\/\)S} 5175[)5 cyn. N

— \ wrthchon Yok - non Compdahve
T2y e




Enzyme molecules are affected by changes in conditions within organisms.

Explain how a prolonged, excessively high body temperature during an illness could be
fatal to humans. Your answer must mclude

* the role of enzymes in a human [1]
* the effect of this high body temperature on enzyme activity (1]
¢ the reason this high body temperature can result in death [1]

Seyrvgs (ot chyica) © ) rearhos in oue body .

Hm\m kmoemh)@ Nt body Can maly e mwm
rh&mw @h/m& Or_denahure. ﬁ)auqm +Hy \uh@m#
D ot R D HA achw e’

Deadn cin occur W Hy ety no \(ww

o Y Chem. (200N hudw Q\v JhQ;







