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Genetics Practice Problems Worksheet

1. For each genotype below, indicate whether it is heterozygous (He) or homozygous (Ho)
AA Iy Ee He i _He Mm [te
Bb He ff  He i He | m o
Cc e |Gs_ Pe |kk Do |oo Fo

DD e HH e |LL 4o Pp [He

2. For each of the genotypes below determine what phenotypes would be possible.

a. Purple flowers are dominant to white c. Brown eyes are dominant to blue
flowers. eyes
* PP .‘VV P * BB Birpess
* Pp lﬂufib * Bb G con
* pp w/  bb Li_e.

b. Round seeds are dominant to d. Bobtails in cats are recessive.
wrinkled seeds.
* RR_ yond o TT 1]
e Rr Py e Tt “Tall
L o ¢ —a i U;_A LA 14 b [9

3. For each phenotype below, list the genotypes
a. Straight hair is dominant to curly. b. Pointed heads are dominant to round

heads.
o SS straight
“ 55 straight ‘ pointed

EQ pointed
.* s curly
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Set up the Punnet squares for each of the crosses listed below.

Round seeds are dominant to wrinkled seeds.

4. Rrximr
a. What are the different kinds of gametes these parents can produce? g - {
b. Make a punnett square

- i
10

r_%

¢. What percentage of the offspring will be round? 50 Zo

5. RRxrr

a. What are the different kinds of gametes these parents can produce? Iig & -
b. Make a punnett square

o a
@\‘Zr ﬂf‘
(L\Qf ﬁgw l

—-—-'""'f-—_-\

¢. What percentage of the offspring will be round? / 09 af’,

6. RRxRr

a. What are the different kinds of gametes these parents can produce? E g @ ‘Z ( '
b. Make a punnett square
P q R_ —

N2
e

¢. What percentage of the offspring will be round? / S0 %

T

e
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7. RrxRr
a. What are the different kinds of gametes these parents can produce? lg - é ' v

b. Make a punnett square K
: | —

ST

r (_f_&__rLK

¢. What percentage of the offspring will be round? 75 o

8. A TT (tall) plant is crossed with a tt (short plant).

a. What are the different kinds of gametes these parents can produce? T T & -é

b. Make a punnett .square | 'él "6'
7 by Ire]
T et

¢. What percentage of the offspring will be tall? / D0 :/;}

9. A Tt plant is crossed with a Tt plant.

/‘\
a. What are the different kinds of gametes these parents can produce? /| £ //;_“ﬁ"'
b. Make a punnett square 7~—— , '

T [l

élad&/

¢. What percentage of the offspring will be short? 25 5
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10. A heterozygous round seed plant (Rr) is crossed w/ a homozygous round seed plant (RR).
a. What are the different kinds of gameigs these parents can produce? fz e @ (L
b. Make a punnett square @‘

c. What percentage of the offspring will be homozygous (RR)? 50 Zo

11. A homozygous round seeded plant is crossed with-a homozygous wrinkled seeded plant.

a. What are the genotypces of the parents? @ @ X _ ¢
b. What are the different kinds of gametes these parents can produce? ? { (Z \ r \/

{
¢. Make a punnett square r 'a

d. What percentage of the offspring will also be homozygous? D 2’0

12. In guinea pigs, the allele for short hair is dominant.
a. What genotype would a heterozygous short haired guinea pig have? 3 S
b. What genotype would a purebred short haired guinea pig have? j>_§

¢. What genotype would a long haired guinea pig have? <<
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13. Show the cross for a pure breeding short haired guinea pig and a long haired guinea pig.

S5 )(65
S s
" [S<

S

> [sS =

a. What percentage of the offspring will have short hair? (Oo %

14. Show the cross for two heterozygous guinea pigs.
a. What percentage of the offspring will have short hair? 7 S

b. What percentage of the offspring will have long hair? A<
S s
<
SS 15¢

s 1S | o |

15. Two short haired guinea pigs are mated several times. Out of 100 offspring, 25 of them
have long hair. What are the probable genotypes of the parents? Show work!

| 55 < S{
x S =
S S5 (5

s __22_4,55

25

3/( Slardge
4 lon
(00 x .15 Z{/'
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More DIFFICULT Punnett Squares (start these once we finish Chapter 12):

16. In horses, black color (B) domtinates chestnut color (b). The trotting gait (T) dominates
the pacing gait (t). A cross is made between a horse homozygous for black color and the
pacing gait, and a horse homozygous for chestnut color and the trotting gait. What is the
probability that an offspring will be a black trotter? SHOW WORK FOR CREDIT!

First Horse’s Phenotype: acie/lace.  Second Horse’s Phenotype: ¢ ¢ ’f, ’f/

First Horse’s Genotype: m Second Horse’s Genotype: L
Gametes: & {7'( é{: / Gt—( g é’ Gametes: é ’f/ L 7/’5 7/—é 7—
Punnett Square: | éy/ﬁﬂ |

@6/@

17. In humans, the condition for normal blood clotting dominates the condition for non-
clotting (hemophilia). These genes are sex-linked. If a male hemophiliac marries a
woman who is a carrier for this trait, what are the chances that a male child will be
normal for blood clotting? SHOW WORK FOR CREDIT!

Male Genotype: _X ¢, z Female Genotype: K! <
Gametes: >< Y Gametes:
n / 7< h } ><

Punnett Square:
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18. In humans, normal color vision dominates red-green colorblindness. This is a sex-linked
trait. Two parents produce daughters who are all carriers and sons who are all normal.
What are the probable genotypes of the parents? SHOW WORK FOR CREDIT!

07- X X)X - O
<, |

q

19. Assume a male with type O blood mates with a female who has type A blood. The
female’s mother had type A blood and her father had type B. What is the probability that
their first child will have type A blood? What is the probsgbility that their third child will

have type O blood? SHOW WORK FOR CREDIT! Tag, g 3
Male Genotype: O Female Genotype: : Q
Gametes: Gametes: :

O 3 'd) 4’ / &
Punnett Square:

A4 O
© ’/}JO 08 562 0°0©
O lro

oL,
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20. In humans, hair color is controlied by two interacting genes. The same pigment, melanin,
is present in both brown-haired and blond-haired people, but brown hair has much more
of it. Brown hair (B) is dominant to blond-hair (b). Whether any melanin can be
synthesized depends on another gene. The dominant form (M) allows melanin synthesis;
the recessive forim (m) prevents melanin synthesis. Homozygous recessive {(mm) are
albino, regardless of whether they have brown or blonde alleles. What will be the

expected proportions of phenotypes in the children of the following parents?
SHOW WORK FOR CREDIT, INCLUDING PUNNETT SQUARES!

a. BBMM x BbMm ) - Pm &,\,] ;_g/‘/l b/‘m
oA 20 e mon s i ; 66 mm B, /
(b O Bev EB/WQ’ Bl Bomm, ﬁb/%

T w} BB | Bt Bo MY Bl W]
(et BEL14| Bl |Bbr| oMl
b. BbMm x BbMm

J’)/M Bon b

b
BN BB B, Bloram cwﬂ{

b (2 o TBE Tl |
o P i e

o Wi\ Do o oo | 3 ool
bm BBMW\ @bwmbbwm bbm'v‘\ / 5(6,\1%1[5
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21. In humans, one of the genes determining color vision is located on the X chromosome.
The dominant form (C) produces normatl color vision; red-green color blindness (c) is
recessive. If a man with normal color vision marries a color-blind woman, what is the
probability of their having a color-blind son? A color-blind daughter? SHow WORK!!

K< ke

X X .
< ke, (I3 &7 = (08,
% XX, X ¢

Ve e

gt

f(o(é B ot Oz

22. In the couple described in the last problem, the woman gives birth to a color-blind but
otherwise normal daughter. The husband sues for a divorce on the grounds of adultery.
Will his case stand up 10 court? Explain. SHOW WORK FOR CREDIT '

7%
= y ><c. XC
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This next problem contains a sex-linked trait and a non sex-linked trait. Pay attention!

23. In humans, brachydactylism is the result of a dominant allele. Individuals that suffer from
this trait have very short fingers. Defective dentine is also the result of a dominant allele
but it is carried on the X chromosome. The allele causes the teeth to wear down rapidly
and usually only stubs remain by adolescence.

Assume a female who has brachydactylism and defective dentine (she is heterozygous for
both traits) mates with a male who has normal fingers and teeth. SHOW WORK!

a. What is the genotype of the female? 6 -..‘-b- X b ><

What is the genotype of the male? bb >< Y

¢. What kind of gametes can the female produce? & XD ; B ?< > b XD ; b x

-+ Lq"

LS

What kind of gametes can the male produce? | X } b \7/

What is the probability that a son from thesc parents will have both

brachydactylism and defective dentine? SHOW ALL WORK INCLUDING PUNNETT
SQUARE! o4 5 i '

GXo BY bXy b
oY BBLXX by x L%Jf__
b¥Y W@,mwmx%ﬁ ﬁ(_&g%,‘()&

DL b\(' Bg)(b\f &X\/bbxgi@ {/ 26 K J2S T 0.0¢

LS

£

o™ ﬂ} o 1 137\ Xa F1bkX T
What is the probability that a daughter will have both defects? i ———

(36',.,{/', bt"cow}f L?JHA 90'-*"'4--"“:?- {)

10



