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Ql: How we can doing the following using biotechnology: (5 mark)

a- Clean the environment

b- Improve vaccines

Q2: answer the following: (5 mark)

a- Describe how restriction en uman need or demand.

b- Where are restricti

Q3: Given the DNA,

5'ATTGA

3'T TA

a) If thi

you

b) rf

A

w
A would you

expect rite

Q4: (10

a- What

b- What are plasm part is more important

in cloning?

Q5: (6 mark)

a- Define anion and cation exchanger. Whl are'the differences between them?
-- 

b- What are the main steps in one PCR cycl& 1

c- Talk about colony RT-PCR
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Note : 12 marks for each question(answer 5 only)

Ql : -Show that Var(y) = E[Var(y / x)]+VarlE(y / xl ?

Q2: -Supposethat f (* , rtnd F(y / x) ?

t-

Q3:-Let the j.p.d.f -f(x,y)-14rye-<;*"t ' O<x'v
,Are X and Y independent ?lo , o.w.

Q4:- If X be a r.v. with m.g.f.M*(t) , a and b are any two constants ,prove that

i)M o,(t) - M,(bt)
a
-tt

ii)M ,*oQ): "o 
M,(;)

tD

Q5:- Three light bulbs are chosen at random from l5 bulbs of which 5 are defective, find the probability
that
A:No one is defective ?

B:Exactly one is defective ?

C=At least one is defective ?

Q6:- A box contains black and white balls , each ball is labeled either A or Z. the composition of the box
is shown below:-

Label Black White
A 5 J 8

Z I 2 J

6 5 l1

Let us now assume that a ball is to be selected at random from this box .what is the probability of getting
a black ball if it was labeled A ? '

Best of luck
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Note : 12 marks for each question(answer 5 only)

Q1 : -Show that Var(y) = \Var(y / x)l+VarfE(y I x) ?

+ y ,x:1,2,3

" , 
'' =o.'.i. ''find F(v/x) ?

Q3:-Let the i.p.d.-f .f(x,y)-14*ye-t"*t't ' 0<x'y
,Are X and Y independent ?

l0 , o.w.

Q4:- If X be a r.v. with m.g.f.M*(t), a and b are any two constants ,prove that

i)M b,(t) - M,(bt)
o, t

ii)M ,*oQ) - "u 
M,(;)

aD
Q5:- Three light bulbs are chosen at random from l5 bulbs of which 5 are defective , find the probability
that
A:No one is defective ?

B:Exactly one is defective ?
C:At least one is defective ?

Q6:- A box contains black and white balls , each ball is labeled either A or Z. the composition of the box
is shown below:-

Label Black White
A 5 a

J 8

Z I 2 J

6 5 1l

Let us now assume that a ball is to be selected at random from this box .what is the probability of getting
a black ball if it was labeled A ? .' 's

Best of lack


