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LIFE SCIENCES 

GRADE 12
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GENETICS & INHERITANCE
QUESTION 1
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QUESTION 2

P1	Phenotype     Roller           x          Roller
	Genotype        Rr                 x            Rr
	Meiosis                                	
	    	    
Gametes           R   ,        r                                 R      ,           r 
   
 Fertilisation
	
F1
Genotype:              RR,      Rr,         Rr,              rr
Ratio:                         1    :          2             :         1
Phenotype:          Roller   Roller    Roller     Non- roller
Ratio:                                      3                  :          1
      












Question 3
1. 
·      Red:  RR    
·      Blue:  BB 
·      Purple: RB
2. P1  Phenotype    Red flowers               x        Blue flowers
        Genotype            RR                        x         BB
   Meiosis             
         Gametes            R  ;     R                 x        B   ;    B

Fertilisation
	
	R
	R

	B
	RB
	RB

	B
	RB
	RB


  F1 Genotype             RB        RB                     RB        RB
       Phenotype                 100%  purple
Question 4
P1    Phenotype   Blood group A      x    Blood group O√
         Genotype           I Ai                   x        ii√
Meiosis
        Gametes       IA  ,     i                x          i ,        i√      OR
F1  Genotype       IAi       IAi                        ii          ii√
     
   Phenotype          2 blood group A:    2 blood group O
       
    Phenotypic ratio  is     1:1√*
Marking  
P1 and F1 √
Meiosis and fertilisation√   
* compulsory mark
  
 














Question 5
5.1· An individual inherits one allele from each parent√
· The Y chromosome was inherited from the father√
· And the recessive allele was inherited from the mother√
· Since the mother has two recessive alleles√
· A son only needs to get one recessive allele to be haemophiliac√
· Since the y chromosome does not carry any allele to mask the haemophilia allele√






5.2.P1       Phenotype                Colour blind man     x               Normal  non carrier female 
           Genotype                          XbY                       x                  XBXB
Meiosis
Gametes			 Xb       Y                                     XB                           XB
Fertilisation     
[image: ]
P1       Genotype:       50 %  XB  Xb        ;   50%  XB Y
            Phenotype    50%  female carriers,   50%  normal males












Question 6
6.1.
P1:        Phenotype:     Green thorns     x    Yellow   no thorns
              Genotype         GGTT                 x     ggtt
Meiosis
               Gametes         GT, GT, GT, GT   x    gt, gt, gt,  gt
Fertilisation   







	
	GT
	GT
	GT
	GT

	gt
	GTgt
	GTgt
	GTgt
	GTgt

	gt
	GTgt
	GTgt
	GTgt
	GTgt

	gt
	GTgt
	GTgt
	GTgt
	GTgt

	gt
	GTgt
	GTgt
	GTgt
	GTgt


F1:  genotype   GTgt
Phenotype   100%   green with thorns
Question 7.1. Number 1- Recessive
Unaffected parents giving rise to an affected individual- this means the parents are carriers which is only possible with a recessive allele
 
Number 2- Dominant
Look at the couple with 4 affected children- Dad must be homozygous dominant, much is homozygous recessive- all children are heterozygous and thus affected as they have one copy of the dominant allele
 
Number 3-Sex linked
Sex-linked as only males in pedigree affected, but more tellingly, the condition skips generations- the boys are inheriting the alleles from their mother (remember, in males the Y chromosome is from dad and X from mum)
Condition must be sex linked recessive as no females are affected but they are carriers









Question 7.2. 
7.2.1.   The parents have the dominant phenotype/have one dominant allele
             - To have children with the recessive characteristic/bb
              - The other allele of each parent must be recessive
7.2.2.   P1 Phenotype Bent little fingers x Straight little fingers
               Genotype                             Bb x bb
               Meiosis
               G/gametes                         B, b x  b,   b 
	
	b
	b

	B
	Bb 
	Bb 

	b
	bb
	bb


               Fertilisation 

                 
                     


F1 Genotype                Bb; bb; bb; Bb 
                  Phenotype              bent little finger;    straight little fingers 

Question 7.3
XbY
XbY
XbY
XbY
XBXb
XBXb
XBXb
XBY
XBXb
XBXb
XB Y
XBXb
XBXb
XB Y
XBXb or
XBXB














Question 7.4

1 – IAi or ii
2.- IBi  
3.  IAi
Question 7.5
7.5.1.  
a) Male√ with Tay- sachs disease √
b) Nn √ √
c) Nn √ √
7.5.2. 
- since Elizabeth has Tay-Sachs disease √ she had to inherit one recessive allele from each of her parents √
-Patrick’s genotype in Nn √/heterozygous which means he is a carrier but normal
Smiley Face Traits
	Trait
	Parents
	Baby

	
	Female
	Male
	Possible Genotypes
	Possible Phenotype

	
Face shape
	
C
	
c
	
C
	
c
	CC/Cc
cc
	Circle
Oval 

	
Eye shape
	
E
	
e
	
E
	
e
	EE/Ee
ee
	 Star
Blast

	
Hair style
	
S
	
s
	
S
	
s
	SS/Ss
ss
	Straight
Curly

	
Smile
	
T
	
t
	
T
	
t
	TT/Tt
tt
	Thick
Thin

	
Ear Style
	
Q
	
q
	
Q
	
q
	QQ/Qq
qq
	Curved
Pointed

	
Nose style
	
D
	
d
	
D
	
d
	DD/Dd
dd
	Down
Up 

	
Face colour
	
A
	
a
	
A
	
a
	AA/Aa
aa
	Yellow
Green

	
Hair length
	
L
	
l
	
L
	
l
	LL/Ll
ll
	Long
Short

	
Eye colour
	
B
	
b
	
B
	
b
	BB/Bb
bb
	Blue
Red

	
Freckles
	
F
	
f
	
F
	
f
	FF/Ff
ff
	Present
Absent

	
Nose colour
	
R
	
Y
	
R
	
Y
	RR
RY
YY
	Red
Orange
Yellow

	
Ear colour
	
P
	
T
	
P
	
T
	PP
PT
TT
	Hot pink
Purple
Teal  



QUESTION 2.2
	
	Parents
	Baby

	
	Female
	Male
	Possible Genotypes
	Possible Phenotype

	
Sex
	
X
	
X
	
X
	
Y
	XX
XY
	Female
Male



QUESTION 2.3
Create Your Smiley Face! (An example)
	Baby Smiley Face
[image: ]


Assessment criteria (Must be marked according to each individual learner’s answers)
	Criteria
	Description of assessment

	Heading
	Heading present 

	Indication of traits
	1-3 traits correctly indicated
4-6 traits correctly indicated 
7-11 traits correctly indicated
All 12 traits correctly indicated



QUESTION 2.4
	2.4.1
	EE  or Ee 

	2.4.2
	Thick smile 

	2.4.3
	Nose  and ear colour 

	2.4.4
			P2
	Phenotype
	Star eye shape male
	x
	Blast type eyes female

	
	Genotype
	Ee
	x
	ee

	Meiosis
	
	
	
	

	
	G/gametes
	E,  e
	x
	 e,    e

	Fertilisation
	
	

	
	

	F2
	Genotype
	             Ee;        Ee;         ee;    ee 

	
	Phenotype
	      2 Star eye shape  :  2 Blast type eyes 


	% of phenotype: 50% star eye shape  
                             50% blast type eye 

	P2 and F2
	 
	
	
	

	Meiosis and fertilisation
	
	



OR

	P2
	Phenotype
	Star eye shape male
	x
	Blast type eyes female 

	
	Genotype
	Ee
	x
	ee

	Meiosis
	
	
	Gametes
	E
	e

	e
	Ee
	ee

	e
	Ee
	ee



1 mark for correct gametes
1 mark for correct genotypes


	
	
	

	Fertilisation
	
	

	
	
	

	F2
	Phenotype
	2 Star eye shape  :  2 Blast type eyes 

	% of phenotype: 50% star eye shape 
                             50% blast type eye  

	P2 and F2
	
	
	
	

	Meiosis and fertilisation
	
	



	




	
	

	2.4.5
	a)  Yes 
b) Ss 
c)  25 %


QUESTION 2.5
	2.5.1
	Each parent has two alleles for each characteristic. Through segregation one of the alleles from each parent will be in a gamete. 

	2.5.2
	Since the female parent always contributes an X, the male determines if the Smiley will be a female or male 

	2.5.3
	No/Maybe 
For every characteristic there is a 50% chance  to have a different allele or the same allele from a parent. 
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QUESTION 3[image: ]


RESPONDING TO THE ENVIRONMENT – THE EYE


[image: ]

QUESTION 1
1.1. C √ √
1.2. C √ √
1.3. B √ √
1.4. C √ √
1.5.1. 1 = cornea√  3= pupil √  5 = suspensory ligaments √
1.5.2. Number 2 , the iris √
1.5. 3. The radial muscles of the iris relax the circular muscles contract 
this will cause the pupil to constrict √ allowing less light to enter into the eye √
1.5.4. Part 4 = the lens focusses the light rays onto the retina at the back of the
eye √ .
Part 7 = the vitreous body / vitreous humour is part of the refracting medium of
the eye and helps to maintain the shape of the eyeball. √
1.5.5 Number 6 = the ciliary muscles in the ciliary body √ √ 
1.5.6.
• The ciliary muscles contract √
• Releasing the tension on the suspensory ligaments so they become
relaxed √
• The tension on the elastic lens becomes less √
• The lens becomes rounder/more convex √
• This increases the refraction of light through the lens so that the image
focusses on the retina √                                                                                         (18)
Question 2:
2.1.  A –Ciliary body
          B – Iris
          E – Choroid
2.2 a) F
       b) D
        c) C
        d) A
RESPONDING TO THE ENVIRONMENT – THE EAR
Question 1
1.1.  (a) Auditory nerve √
       (b) Round window √
1.2.   
- The cristae √  in the semi-circular canals
- are stimulated by changes in speed and direction √ of movement
- The cristae convert the stimuli to nerve impulses √
- The nerve impulses are transported along the auditory nerve √
- to the cerebellum √ to be interpreted
1.3. 
- The mucus will block the opening of the Eustachian tube √
- Air cannot enter or leave the middle ear √
- to equalise pressure √ /causing imbalance in pressure
OR
- Mucus may move through the Eustachian tube to the middle ear √
- Build-up of mucus causes pressure in the middle ear √
- pushing on the tympanic membrane √ /part E
1.4. - The ossicles/structures at A will not be able to vibrate √
- and hence no vibrations will be passed to the inner ear√/cochlea will not be stimulated
1.5.  Cerebrum √


QUESTION2
2.1.(a) Round window√
(b) Cochlea√
2.2   Cristae√
2.3 (a) - Impulses from the cochlea cannot be transmitted to the brain√
- and therefore hearing will not occur √
(b)- Part A will not be able to vibrate √
- The round window will not absorb the sound waves from the cochlea  - and hearing     ill be affected√                   (Any 2) 
2.4. - Mucus in the middle ear√
- will lead to the blockage of the Eustachian tube√ 
- which will not be able to equalise the pressure √  in the middle ear 
- resulting in pressure on the tympanic membrane √  
- that may cause the tympanic membrane to burst √  
- leading to hearing loss √
Question 3
Changes in the direction and speed of movement:
- Causes the endolymph in part D √ /semi-circular canals to move
- The cristae √ are stimulated
- and converts the stimulus into an impulse √
- which is transmitted via the auditory nerve √
- to the cerebellum √
· from which impulses are transmitted via motor 
    neurons √
- to the skeletal muscles √ /effector
- to restore balance of the body √
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