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Monohyhrid Crosses (()n('~(l dll)

1. Sample Problem: The Gene for tall is dominant over dwarf in the gardm pea plant used by
Mendel. A pea plant that comes from a line of plants that arc all tall is crossced with a dwarf pea
plani What i~ the phenotype of the 1 peneration”? What is (are) its genotypegs)?
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2,0 18the ofspring generation of problem § s crossed with the tall plant from a tall lincage, what

wili e the phenotypecsy and in what ratios for the oftspring? What will be the "cnotvpc(s) and in
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3. u‘:m b “a:ucrutiul’l ul'nmblcm l is crux’scd wilh lhc dwari' pzu‘cnl‘ ('rom a dwarf linca;,c what
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4. The zenes tor dark eyes (black and brown) usually dominate over gences for blue or gray cyes. A
man with vack eves marries a woman with light gray cyes. They have two children, a boy with
blach viex.an d a girl with bluc eyes. Whatare the genotypes of the man, his wife, the little boy,
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3. A man wath brown eyes nurries a woman with blue eyves. lluy have 12 brown-cyed children.
What are the ‘.zunmvpu. of the man, s wifc and all the children? _
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6. A brown-cved man muTics a h]u(. cyed woman. They have four children, two with brown eyes,
and teoweth blue eyes. What are the genotvpes ot all these people?
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7. A Brownees od man with o blue-eved mother marries a brown-cyed woman with @ bluc-eyed
tather What 1s the probability that their first child will be I)u)wn L)Ld’ llmt the second child
will B browne C'vl.'d'

o

At and wowoman have 24 children. Of the children, 17 have brown eyes and 7 of the children
have biue eyes. What are the genotypes of the parenis?

9. Assune that the dimple is inherited as a simple dominant gene. A dimpled man whosc mother
has no dimple marries & wowan with no dimple. What is the pmbablhly that they will have
child witl o dimple? P

10, Sickle cell anemia (SCAY s a human genetie disorder caused by a reeessive allele. A couple
plans o sty and wants o know the probability that they will have an affected child. With your
Knowie \!‘ ¢ et Mendelian imheritance, what can you tell them if (a) both are normal, but cach has
one oiecind parent and the other parent has no family history of SCA; and (b) the man is
affcerad ‘f:j\ the disorder. bt the woman has no fanuly history of SCA?
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Multiple Alleles codominant
11. Assume that blood type is inherited as A and B dominant over O, but A and B incampletely

dominate over cach other. Genotypes AA and AO are then phenotypically type A, genotypes BB :
and BO are type B, genotype AB is type AB, and genotype OO is type O blood. A man with
type A blood marrics 2 woman with type A blood. They have the first child as blood type O.
What are the genotypes of the father, mother, aud baby?
TA TA{ , Basey: L

12. A mun with type AB blood mamcg a woman with type O blood, but whosc father was type A .

blood. What genotype would you expect their first child to have?
AL or L°¢
13. A man with type B blood marrics a woman with typc A blood. They have six type AB children.

What arc the genotypes of gu, fatgcr. mother, and children? &
CHILDREN I I .

ThT

14. A man whosc father is type B and whdsc mother is type A) has a blood type A. He marries a
type A woman, whose parents had the same blood types as his parents. What are the genotypes
of the man and woman and ghat is the probaxxhty that their first clnld will be good type A?
FATHWER ! X — Q5"
15. A typc A man whose mother was type O mamcs a woman with type B blood Thelr son has type
B blood. This son marries a girl with type B blood. They have 12 children. 10 are type B and 2
are ch 0. Whal arc the genotypes of the man, woman, son, g:rl and childre I I
MAN ! wiman) son ! ; L X I Iy (G;rl% CriLDREN
16. A man with type A blood marries ¢ woman wif ) type B blood. They have a type 0 child. What I ‘-
is th proba hty of' r fifteenth child having type O bloo ?
y °> TIAL x T —>a5/ou, e,v
17. A man whose fathcr was AB and whose mother was B, has typc A blocd. He marries a woman \d
with type A blood but whose father was type A and whose mother was type B. What is the
probability that the first child will be type A? What is the probability that the second child will .
be type A? What is the probability tlml the third child will be type A? :
IA _L%‘L 7. or 15 20) 75 % for eadﬂ.
18. A man w1th type A blood marries a woman with type A blood. They have eight type A children,
one type O child. What are the genotypes of thc father, mother, the elght typc A chlldrcn, and

the one type O child? IAL 7 I 8 I T oriL Pl

19. A man with group A blood marries a woman with group B blood. Their child has group O
blood. What arc the genotypes of these individuals? What other genotypes, and in what o/
frequencics, would you cxpcct in offspring from this mamage o J

TA x I8 ciild o L 2S% IhT aS/vIL ‘*SI

20. A man with typc A blood mames threc times. His first wnfg is type B. Thcy havc three children,
types AB, A and A. This man marries again, this time to a woman with type A blood. They
have two children, both type A. This man marrics a type O woman, and they have four children,
all typc A. What arc the genotypes of all these peaple? . .
i TR TR Post \iKely), Wire L TBL QTR 2 30U

21. Color pattern in a species of duck is determined by a smglc pair of genes th?\ three alleles

‘..co.o.ouoon

-

Alleles H and / are codominant, and allelefis recessive to both. How many phenotypes are
possiblc in a flock of ducks that contains all the possible combinations of these three alleles? :
4 possible P henoty pes : — UT pheno.
HH + 4 E = H pheno. HI - P :
TT + I¢ = T pheno. tt = I pheno
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Dihybrid Crosses (Two-traits)

22. A man with a dimple and brown eyes (whose father had blue eycs but no dimples) marries a
woman with a dimple and brown eyes (whosc father had blue eyes with no dimple). What is the
probability their first child will be bluc-cyed and without a dimple? (Assume that dimple is a
dominant over smooth cheeks, and brown cyes arc dominant over bzue}. ‘/ ) _

DdBb ¥ UdBb —> ddbb ? V) (V) =

23. A blue-eyed woman with no dimple marrics a man with brown cyes and a dimple (whose mother
had bluc cycs and no dimplc). What is the probability that their first ¢ ave blue eycs
and adimpledd bl Bde —> bb Dd ? ?752

24. A man with blue eyes and a dimple (whosc mother had blue eycs d no dimple) marries a
woman with blue eycs and no dimple. What is the probability thg thur fi rst child will be bluc-

eydenhnoda 66 x bb dd - bbad' (/ =

25. Assume thal a cross was made between fruit flies of genotype AAbb and those of genotype
aaBB. Give thc Punnett square for the expected F, progeny types. What propon;;m of A-B-, A- .
bb uaB-, and aabb progeny do you expect in the Fa? 20
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.40 some flowers, a true-breeding, red-flowered strain gives all pink flowers when crossed with a

N white-flowered strain: RR (red) x rr (white) — Rr (pink). If flower position is inherited as it is
in peas, what will be the ratios of genotypes and phenotypes of the gencration resultmg from the
following cross: Axial-red (truc brccdmg) x terminal-white? What wnll be the ratios i the Fa

generation? £, = all 0~?<\6‘-\ &) F‘; Ao Rr x Ao‘) NO) M

N = ( 2:3:3 3 N K
27. In sesame plants, the ont=pod condition (P) is dominant to the three-pod condition (p), and F
normal leaf (L) is dominant to wrinkled leaf (/). These traits are inherited independently. ( cMJ /

Detennine the genotypes for the two parents fogall the possible matingyproducing the followmg
oftspring:
1. 318 onc-pod normal, 98 one-pod wrinkled PP L ‘g' jf P LL'Q_' R
b. 323 three-pod normal, 106 thrce-pod wrinkled PP X PP
¢, 401 one-pod normal  ¥PLL_x PP L L.
”) 0 onc-pod normal, 147 one-pod wrinkled, 51 three-pod normal, 48 three-pod wrinkled —
€. 223 one-pod normal 72 gxc-id wrinkled, 76 three-pod normal, 27 threc-pod wrinkled

LRI I R I PRI A A R Y

28. Two traits are snmultancously exammed in a cross of two purc-brecding pea-plant varieties. Pod
shapc can be cither swollen or pinched. Seed color can be either green or yellow. A plant with
the traits swollen, green is crossed with a plant with the traits pinched, yellow, and a resulting F1
plant is self-crossed. A total of 640 F2 progeny are phenotypically categorized as follows:

Swollen, yellow 360

Swollen, green 120 §g.3:3:|
Pinched, yellow 120

Pinched, green 40

S e6evssesccrsssvsresenn

a. What is the phenotypic ratio observed for pod shape? Seed color? 3 , 3:]
b. What is the phenotypic ratio observed for both traits considered together? q 3:.3:l
¢. What is the dominance relationship for pod shape? Seed color?

Swollen 4+ VYellow dO\‘Y\\ y\a.,n"'

Genetics Problems/Knight2001 3



29. Consider the following cross in pea plants, where smooth seed shape is dominant to wrinkled and :
yellow seed color is dominant to green. A plant with smooth, yellow seeds is crossed to a plant .
with wrinkled, green seeds. The peas produced by the offspring are all smooth and yellow. What :
are the gen\t;t\yfes of the parents? What are the genotypes of the offspring?

SSYL x ss8yy —> all Ssyj o,@CSPriha

Basic Probabilities :
30. A student has a penny, nicked, a dime, and a quarter. She flips them all simultaneously and
checks for heads or tails. What is the probability that all four coins will come up heads? She
again flips all four coins. What is the probability that she will get four heads both times? What

ISPISISELSTYETIRE T Y 3() o mulbiplicahon

31. The first child of two normally pigmented parents has albinism, a recessive trait that results from

S s evsavsnoeans

lack of the pigment melanin. Given that the normal allele is A and the albino allcle is a, draw
this pedigree and label both phenotypes and genotypes. What is the probability that the second
child will be a carrier of the albino gene? Given that the second child is unaffected, what is the

probability that he og sheisa ?5“? Ao, % Aa.
t

Qee. ottacha
32. What is the probability that, if threc identical coins were flipped, all would end up heads? What

is the pr?r ili(w /th th t}n- coins wopld not cither be all heads or ils? 7
CT /) (e = g \ - = /8

33. Phenylketonuria (PKU) is an inherited disease dgtcrmined by a recessive allele. 1f a woman and

: her husband are both carriers, what is the probability of cach of thefoljowi Pp ? PP
a. Al three of their children will be normal. ?5/‘;3 (0 %‘S ZD 3/“-! = ‘Q%q
: b. One or more of the three children will have the discase. | — 7 L = 37

Y

c. All ch?? ;:.%u? %l)bc f‘?ﬁd v::ith Z:, disease.

34. What is the probability that each of the follow p;jrs of parents will produce the indicated
offspring (assume independent assortment of all gene pairs); ( y )
a. AABBCC x aabbcc — AaBbCe ( 100 /o
b. AABbCc x AaBbCc — AAbLCC (Y2

. YON
AaBbCe x AaBbCc — AaBbCc f 'gz_ g '62?
| 2 )(1

e o

aaBbCC x AABbcc —AaBbCe

" esevesvesrssevesenrssRses e

Trihybrid Crosses (Three-traits)

35. Using the forked-line approach and given the cross between two cats with the genotypes |1Ssdd
and LISsDd, what is the probability of a cat having the genotype lissdd? What is the probability
of a cat having the short hair, whitc spotted, and non-diluted phenotype? [short hair is dominant
to long hair, white spotted coat is dominant to not spotted, diluted color is dominant to ”‘3- y .

= & .

dituted colorin ;
T Sndd % L1SsDd —> 1ssdd (U

36. Using the forked-line approach in a trihybrid cross involving three traits, where the pigments are .
both AaBbCc, what is the probability of their producing an offspring recessive for all three .
traits? What is the probability of producing an offspring with the phenotype A-bbC-?

AoRb Ce x Aa BbCe — palbbee = (/4)(‘/4)(74‘3:%4
SA_pbC_ = ENDEDES
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37. The genotype of F, individuals in a tetrahybrid cross is AaBbCcDd. Assuming independent
assortment of these four genes, what are the probabilitigs that F, offspring would have the

following genotypes? '/L{) ¢ '/'-l ) (./ ( /,_‘ = AS %

a. aabbcedd

b AaBbCoDd (Vo) (/22 (V2 3

c. AABBCCDD (r/q ( l/ (‘/ / = 'as*c.

d. AaBbceDd g = Yan :
B GRS :

38. Flower position, stem length, and seed shape were three characters that Mendel chose to study.
Each is controlled by an independently assorting gene and has dominant and recessive
expression as follows:

seescsese

Trait Dominant Recessive :
Flower position Axial (4) Terminal (a) :
: Stem length Tall (L) Dwarf (1)
. Sced shape Round(R) Wrinkled(r)
so — pallRr x AalLlEr

If a plant that is heterozygous for all three traits were allowed to self-fertilize, what proportion of
the offspring would be expected to be as follows? (Note: Use the rules of probablhty mstcad of
a huge Punnet square.) //4

i
: a. homozygous for the threc dominant traits A’ A LI_QR 2z 4)( ./4‘{ /
: b. homozygous for the three recessive traits
. ¢. heterozygous for the three traits Aa '/z) ( ‘/?.)C ‘/ ?D

d.

homozy 0733 {cir lz—l‘xm and tall, hctcr?zyﬁqﬂs (O;q"s ( /z) /3 a

45. In pea plants, long stems are dommant to short stems, purple flowers are dominant to white, and
round seeds are dominant to wrinkled. Each trait is determined by a single, different gene. A
plant that is heterozygous at all three loci is sclf-crossed, and 2048 progeny are examined. How
many of these plants would you expect to be long stemmed with purple flowers, producing
wrinkled seeds?

L\PPRP x LIPpRr
of 2048 +otal

- L_P_r (3/4>(3/‘4>(/'4> /'-l of

A04E =
_888
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