
Unit 3: Biology

Science 10

 Name: Block:

Book 1 DNA & Inheritance
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Assignment #1: Complete the following 
worksheet in the space provided below
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Assignment #2: Complete the following 
worksheet in the space provided below
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Part C - How does DNA actually result in a trait? ...Protein Synthesis

Let's take the trait for eye colour, for example. Yes, DNA has 

the genetic information that codes for the color of your eyes.  

But how? Eye colors is based on the pigment that is found 

inside the eye. In order to have that pigment, your genes 

(sections of DNA) must code for specific proteins which help to 

make that pigment that gives your eye colour.

So whats so great about proteins?

Proteins are involved in nearly every bodily process. They are involved in t__________, in s________, 
they act as e_____________ in cellar and chemical reactions, they make all kinds of 
m_____________ , they are involved in p_____________ the body...and much, MUCH MORE!

Your body must make proteins. Proteins are _______________________________________.

Protein Synthesis:

Protein synthesis is the process in which cells make proteins. 
It occurs in two stages: transcription and translation.
1. Transcription occurs in the_________ and is the transfer of genetic instructions in _________
2. Translation occurs at the _____________, where the instructions in mRNA are read and a chain

of __________________________ is made.

1. Transcription:
As you can see in the diagram to the right, to begin the 
process of protein synthesis, the DNA must first be 
___________________and an _________ 
molecule must be made.  
RNA is different from DNA in a couple ways. It’s made 
of the sugar ______________ rather than 
deoxyribose, it uses ______________instead of 
______________, and most importantly, it CAN 
leave the nucleus.

___________________RNA (mRNA) is made by matching complimentary __________________ 
to their partners.  

Practice determining the mRNA sequence from the original DNA sequence. 
Hint: When you would have put a T, put a U now. 
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2. Translation

After it is created, the mRNA will leave the nucleus 
and travel to a _________________. 

Inside the ribosome the mRNA is matched in 3 letter 
segments with complementary ________________ 
RNA or ___________.  

These three letter segments are called ___________.

Each codon codes for a specific _______________ 
_____________, which will be bonded to the tRNA 
and added to the ___________________ chain as 
it is matched to the complementary mRNA codon.

Practice matching mRNA with the complementary tRNA strand. Again, remember that any where you 
would have had a T, you will again have a U. 

In order to determine which amino acid will be added to the growing peptide chain, we look at the 
___________, or three letter code, in the ___________, NOT the tRNA.  Consider the tRNA as just the 
vehicle which transports the amino acid to it’s place. The mRNA is the keeper of the actual message. 

Use the table by matching the codon starting from the center and following the letters towards the outside.
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Assignment #3: Complete the following worksheet in the 
space provided below

Finally, you should be able to transcribe and translate a molecule of DNA from start to finish.  Helpful 
hints to remember:
• Only DNA has thymine (T), from there, all T’s should be replaced with U’s (uracil)
• The amino acid is determined using the codon in the mRNA, not the tRNA. Make sure you’re
looking at the right row!
• You can’t determine amino acids without the help of a decoder like the one on the previous page.
Flip back!
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Part D - Mendel and the discovery of inheritance
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Part 1 – In this part of the worksheet, you will examine 
several different traits of the rock pigeon, and the genes 
behind them.  

A Wild Rock Pigeon 

Section 1 – The crest Gene 

There are two alleles for the crest gene which 
creates a crest of feathers on the head: 

Alleles Traits 

CC 

no crest 

Cc 

no crest 

cc 

crest 

1. Consider the information in above.
a. What are the different alleles for head feathers in pigeons?

b. What are the different traits for head feathers found in pigeons?

2. Which allele, C or c, is the dominant head feather allele?  Justify your answer with specific evidence
from above.

no crest allele (C) 

crest allele (c) 

Assignment #4: Complete the 
following worksheet in the space 
provided below
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Section 2 – The slipper Gene 

There are two alleles for the slipper gene which 
creates a slipper of feathers on the feet: 

Alleles Traits 

SS 

full slipper 

SN 

partial 
slipper 

NN 

no slipper 

3. Consider the information in above.
a. What are the different alleles for slippers in pigeons?

b. What are the different traits for slippers found in pigeons? What combination of alleles results
in each of these traits?

4. What is different about the traits of the slipper gene, compared to the traits of crest gene?

slipper allele (S) 

no slipper allele (N) 
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Part 2 – Mendel’s Experimental Results 

5. Mendel crossed one pea plant with each trait together (to form the F1 generation). In every case,
he found that the F1 generation all showed the same trait as ONE of their parents (the dominant
trait). He then self-fertilized the F1 plants (crossed two F1 plants together), and found different
results. These results are shown in the table below. Calculate the ratio (to two decimal places) of
the dominant to recessive traits.

Table 1:  A Summary of Mendel’s Results. 

F2 

Trait Dominant Recessive 
Ratio (to two decimal places) 

Dominant : Recessive 
Seed form 5474 1850 

Seed color 6022 2001 

Flower position 651 207 

Flower color 705 224 

Pod form 882 299 

Pod color 428 152 

Stem length 787 277 

REMINDER: To find ratio, divide BOTH numbers by the smaller one. 
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Part 3 – Definitions 

6. Define the following vocabulary terms using complete sentences. Make sure to be detailed.

a. Allele

b. Chromatin

c. Chromosome

d. Complementary
Base Pairing

e. DNA

f. Dominant

g. F1

h. F2

i. Gene

j. Mendelian
Genetics

k. Nucelosome

l. Nucleus

m. Principle of
Segregation

n. Protein

o. Recessive
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Part E - understanding inheritance
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Assignment #5: Complete the following 
worksheet in the space provided below
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Complete the following Punnett Square problems.  For each question: 
• Draw and complete the Punnett Square (show your work)
• Answer each question in the form of a complete sentence

1. In peas, the allele for yellow pea colour (Y) is completely dominant over green peas (y).  If you
crossed a true-breeding yellow pea plant (YY) with a hybrid yellow pea plant (Yy), what is the
chance that the offspring will inherit two dominant alleles?

2. Some people can roll their tongues into a U-shape.  The ability to do so is a dominant allele.  If a
father and mother cannot roll their tongues, what is the probability that their children will be able to
form a U-shape with their tongues?

3. In some chickens, the gene for feather colour has two co-dominant alleles: an allele for black
feathers (B) and an allele for white feathers (W).  Hybrids with both alleles (BW) have a mix of black
and white feathers known as erminette.  If a black chicken is crossed with a white chicken, what is
the chance that they would have an erminette chick?



4. In Japanese four o'clock plants, red flower color (R) is incompletely dominant over white flowers
(r), and the combination (Rr) results in plants with pink flowers.  If you crossed a pink flowered
plant with itself, what percentage of the offspring would have white flowers?

5. In some cats the gene for tail length shows incomplete dominance. True-breeding cats can have long
tails or no tails, and cats with one long tail allele and one no-tail allele have short tails.  If you
crossed a long tail cat and a short tail cat, what is the chance that the offspring will have short tails?

6. In cats, the gene for hair colour has a black allele (B) and a yellow allele (b) that shows co-
dominance, combining to create black and yellow spots called tortoiseshell.  This gene is found on
the X chromosome.  If you cross a tortoiseshell female with a yellow male, what percentage of the
kittens will have black hair?

7. In humans, the blood-clotting disease hemophilia is a recessive allele found on the X chromosome.
The normal allele creates a protein that forms blood clots after an injury.  If a female who is a carrier
for hemophilia – she has both alleles – has children with a male with normal blood-clotting, what is
the probability of male children with hemophilia, and female children with hemophilia?
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Assignment #6: Bikini Bottom Genetics 
Activity (quiz prep)

Scientists at Bikini Bottoms have been investigating the genetic makeup of the organisms in this community. 

Use the information provided and your knowledge of genetics to answer each question.   

1. For each genotype below, indicate whether it is a heterozygous (He) OR homozygous (Ho).

TT _____ Bb _____ DD _____ Ff _____ tt _____ dd _____ 

Dd _____ ff  _____ Tt _____ bb _____ BB _____ FF _____ 

Which of the genotypes in #1 would be considered purebred? _______________________________ 

Which of the genotypes in #1 would be hybrids? __________________________________________ 

2. Determine the phenotype for each genotype using the information provided about SpongeBob.

Yellow body color is dominant to blue.     

YY ________________     Yy  ________________ yy   ________________ 

Square shape is dominant to round. 

SS ________________     Ss  ________________    ss   ________________ 

3. For each phenotype, give the genotypes that are possible for Patrick.

A tall head (T) is dominant to short (t). 

Tall = _______________ Short = _______________ 

Pink body color (P) is dominant to yellow (p). 

Pink body = _____________ Yellow body = _________________ 

4. SpongeBob SquarePants recently met SpongeSusie Roundpants at a dance.  SpongeBob is heterozygous for

his square shape, but SpongeSusie is round.  Create a Punnett square to show the possibilities that would result

if SpongeBob and SpongeSusie had children.  HINT:  Read question #2!

A. List the possible genotypes and phenotypes for their children.

B. What are the chances of a child with a square shape?  ____ out of ____ or ____%

C. What are the chances of a child with a round shape? ____ out of ____ or ____%

5. Patrick met Patti at the dance. Both of them are heterozygous for their pink body color, which is dominant

over a yellow body color. Create a Punnett square to show the possibilities that would result if Patrick and Patti

had children.  HINT:  Read question #3!

A. List the possible genotypes and phenotypes for their children.

B. What are the chances of a child with a pink body?   ____ out of ____ or ____%

C. What are the chances of a child with a yellow body? ____ out of ____ or ____%
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6. Everyone in Squidward’s family has light blue skin, which is the dominant trait for body color in his

hometown of Squid Valley.  His family brags that they are a “purebred” line.   He recently married a nice girl

who has light green skin, which is a recessive trait.  Create a Punnett square to show the possibilities that would

result if Squidward and his new bride had children.  Use B to represent the dominant gene and b to represent

the recessive gene.

A. List the possible genotypes and phenotypes for their children.

B. What are the chances of a child with light blue skin?   ____%

C. What are the chances of a child with light green skin? ____%

D. Would Squidward’s children still be considered purebreds?  Explain!

7. Assume that one of Squidward’s sons, who is heterozygous for the light blue body color, married a girl that

was also heterozygous.  Create a Punnett square to show the possibilities that would result if they had children.

A. List the possible genotypes and phenotypes for their children.

B. What are the chances of a child with light blue skin?  ____%

C. What are the chances of a child with light green skin? ____%

8. Mr. Krabbs and his wife recently had a Lil’ Krabby, but it has not been a happy occasion for them.  Mrs.

Krabbs has been upset since she first saw her new baby who had short eyeballs.  She claims that the hospital

goofed and mixed up her baby with someone else’s baby.  Mr. Krabbs is homozygous for his tall eyeballs, while

his wife is heterozygous for her tall eyeballs.  Some members of her family have short eyes, which is the

recessive trait.  Create a Punnett square using T for the dominant gene and t for the recessive one.

A. List the possible genotypes and phenotypes for their children.

B. Did the hospital make a mistake?  Explain your answer.
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Bikini Bottom Genetics 2 Name __________________________ 

Use your knowledge of genetics to complete this worksheet. 

1. Use the information for SpongeBob’s traits to write the phenotype (physical appearance) for each item.

(a) LL-______________ (e) Rr-_______________

     (b) yy-_______________ (f) ll- _______________

   (c) Ss-_______________ (g) ss- _______________

(d) RR - _____________ (h) Yy -______________

2. Use the information in the chart in #1 to write the genotype (or genotypes) for each trait below.

(a) Yellow body  - ___________ (e) Stubby nose - ___________

(b) Roundpants  - ___________ (f) Round eyes - ____________

(c) Oval eyes - ______________ (g) Squarepants - ___________

(d) Long nose - _____________ (h) Blue body -  ____________

3. Determine the genotypes for each using the information in the chart in #1.

(a) Heterozygous round eyes -_____ (c) Homozygous long nose - ______

(b) Purebred squarepants - ______ (d) Hybrid yellow body - ______

4. One of SpongeBob’s cousins, SpongeBillyBob, recently met a cute squarepants gal, SpongeGerdy, at a local
dance and fell in love.  Use your knowledge of genetics to answer the questions below.

(a) If SpongeGerdy’s father is a heterozygous squarepants and her mother is a
roundpants, what is her genotype? Complete the first Punnett square to show the
possible genotypes.

Based on your results, what would Gerdy’s genotype have to be? _________ 

(b) Complete the second Punnett square to show the possibilities that would result if
Billy Bob & Gerdy had children.
NOTE: SpongeBillyBob is heterozygous for his squarepantsshape.

(c) What is the probability of kids with squarepants?  _____ %

(d) What is the probability of kids with roundpants?  _____ %

Trait Dominant Gene Recessive Gene 
Body Shape Squarepants (S) Roundpants (s) 
Body Color Yellow (Y) Blue (y) 
Eye Shape Round (R) Oval (r) 
Nose Style Long (L) Stubby (l) 
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5. SpongeBob’s aunt and uncle, SpongeWilma and SpongeWilbur, have the biggest round eyes in the family.
Wilma is believed to be heterozygous for her round eye shape, while Wilbur’s family brags that they are a pure
line. Complete the Punnett square to show the possibilities that would result if SpongeWilma and
SpongeWilbur had children.

(a) Give the genotype for each person.       Wilma - _______   Wilbur - ________ 

(b) Complete the Punnett square to show the possibilities that would  result if they had
children.

(c) What is the probability that the kids would have round eyes? ____ %

(d) What is the probability that the kids would be oval eyes?  ____ %

6. SpongeBob’s mother is so proud of her son and his new wife, SpongeSusie, as they are expecting a little
sponge.  She knows that they have a 50% chance of having a little roundpants, but is also hoping the new
arrival will be blue (a recessive trait) like SpongeSusie and many members of her family.   If SpongeBob is
heterozygous for his yellow body color, what are the chances that the baby sponge will be blue?  Use the
Punnett square to help you answer this question.

7. SpongeBob’s aunt is famous around town for her itty, bitty stubby nose! She recently met a cute squarepants
fellow who also has a stubby nose, which is a recessive trait. Would it be possible for them to have a child with a
regular long nose?  Why or why not?  Use the Punnett square to help you answer this question.

8. If SpongeBob’s aunt described in #7 wanted children with long noses, what type of fellow would she need to
marry in order to give her the best chances?  Use the Punnett square to help you answer this question.
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Bikini Bottom Genetics 
Incomplete Dominance 

SpongeBob loves growing flowers for his pal Sandy!  Her favorite flowers, Poofkins, are found in red, 
blue, and purple. Use the information provided and your knowledge of incomplete dominance to 
complete each section below. 

1. Write the correct genotype for each color if R represents a red gene and B represents a blue gene.

Red - _____  Blue - ______  Purple - _____ 

2. What would happen if SpongeBob crossed a Poofkin with red flowers with a Poofkin with blue flowers.
Complete the Punnett square to determine the chances of each flower color.

(a) Give the genotypes and phenotypes for the offspring.

(b) How many of the plants would have red flowers? _____%

(c) How many of the plants would have purple flowers? _____ %

(d) How many of the plants would have blue flowers? _____ %

3. What would happen if SpongeBob crossed two Poofkins with purple flowers?  Complete the Punnett
square to show the probability for each flower color.

(a) Give the genotypes and phenotypes for the offspring.

(b) How many of the plants would have red flowers? _____%

(c) How many of the plants would have purple flowers? _____ %

(d) How many of the plants would have blue flowers? _____ %

4. What would happen if SpongeBob crossed a Poofkin with purple flowers with a Poofkin with blue
flowers?  Complete the Punnett square to show the probability for plants with each flower color.

(a) Give the genotypes and phenotypes for the offspring.

(b) If SpongeBob planted 100 seeds from this cross, how many should he
expect to have of each color?

 Purple flowers - ______  Blue flowers - ______  Red flowers - ______ 
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SpongeBob and his pal Patrick love to go jellyfishing at Jellyfish Fields!  The fields are home to a 
special type of green jellyfish known as Goobers and only really great jellyfishermen are lucky enough 
to catch some on every trip.  Many of the jellyfish are yellow (YY) or blue (BB), but some end up green 
as a result of incomplete dominance. Use this information to help you complete each section below. 

5. What would happen if SpongeBob and Patrick crossed two “goobers” or green jellyfish?  Complete the
Punnett square to help you determine the probability for each color of jellyfish.

(a) Give the possible genotypes and phenotypes for the offspring.

(b) What percentage of the offspring would be yellow? _____%

(c) What percentage would be blue? _____ %

(d) What percentage would be “goobers” (green)? _____ %

6. What would happen if they crossed a yellow jellyfish with a goober? Complete the Punnett square to help
you determine the probability for each color of jellyfish.

(a) Give the possible genotypes and phenotypes for the offspring.

(b) What percentage of the offspring would be yellow? _____%

(c) What percentage would be blue? _____ %

(d) What percentage would be “goobers” (green)? _____ %

7. What would happen if they crossed a blue jellyfish with a yellow jellyfish?  Complete the Punnett square
to help you answer the questions.

If 100 jellyfish were produced from this cross, how many would you 
expect for each?  

Yellow - _____  Blue - _____  Goobers - ______ 

8. What would happen if they crossed a blue jellyfish with a goober?  Complete the Punnett square to help
you answer the questions.

If 100 jellyfish were produced from this cross, how many would you 
expect for each?  

Yellow - _____  Blue - _____  Goobers - ______ 
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