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[3717] - 501
S.Y. B.Sc.

MATHEMATICS

MT - 211 : Linear Algebra - I

 (Sem. - I) (Old Course)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1) Answer the following questions : [10]

a) Find the parametric equation for the line L passing through the points
A(1, 2, 3) and B(5, 4, 2).

b) Show that the system x + 3y = 1, 2x + 6y = 3 has no solution.

c) If u  = (3, 0, 4) and a  = (2, 3, 3), find Projau .

d) Define an elementary matrix.

e) Is the set S = {(2, 1, 3), (–1, 1, 2), (0, 0, 0)} of vectors in R3 linearly
dependent?

f) Find the co-ordinates of vector v  = (1, 2) relative to basis

B = {(0, –1), (1, –1)} in R2.

g) If A =
2 0

−3 1





, find elementary matrices E

1
 and E

2
 such that E

1
E

2
A = I

2
.

h) Let T : R3 → R2 be a linear transformation such that T(1, 0, 0) = (0, 0),
T(0, 1, 0) = (1, 1), T(0, 0, 1) = (1, –1), Compute T(4, –1, 1).

i) Is x-axis a subspace of R2? Justify.

j) Determine whether the map T : R2 → R2 is a linear transformation defined
by T(x, y) = (y, x + 1).
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Q2) Attempt any two of the following : [10]

a) Define invertible matrix. Prove that if A and B are invertible matrices of
same order then AB is invertible and (AB)–1 = B–1A–1.

b) Compute the inverse of A by Gaussian elimination method, where

A =
1 1 1

1 1 −4

−4 1 1
















.

c) For which real values of λ  do the following vectors form linearly
dependent set in R3?

u1 = −1
2

,
−1
2

,λ



 , u2 = λ ,− 1

2
,−1

2




 , u3 = − 1

2
,λ ,−1

2




 .

Q3) Attempt any two of the following : [10]

a) Let V be an n-dimensional vector space then prove that any set with n
linearly independent vectors in V is a basis for V.

b) Determine the dimension and basis for solution space of system.

    x
1
 + 2x

2
 + 7x

3
 = 0

–2x
1
 +   x

2
 – 4x

3
 = 0

    x1 –   x2 +   x3 = 0

c) If T : R3 → R3 is a linear transformation given by

T(x, y, z) = (x + y – z, x – 2y + z, –2x – 2y + 2z),

find basis and dimension of Ker(T).

Q4) Attempt any one of the following : [10]

a) Prove that, if T : V → W is a linear transformation from an n-dimensional
vector space V to a vector space W, then rank(T) + nullity (T) = n.

b) i) For any two vectors u , v  in Rn, prove that u .v ≤ u v .

ii) Let S = e1 ,e2{ }= 1,0( ), 0,1( ){ } be basis of R2 and map T : R2 → R3

defined as T e1( )= (1,0,1), T e2( )= −1,0,1( ). Compute T 2e1 − 2e2( ).
Also determine the nullity and the rank of T.
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[3717] - 502
S.Y. B.Sc. (Sem. - I)

MATHEMATICS

MT - 212 : Calculus of Several Variables

(Paper - II) (Old Course)

Time : 2 Hours] [Max. Marks : 40

Instructions to the candidates :

1) All questions are compulsory.

2) Figures to the right indicate full marks.

Q1) Attempt the following questions. [10]

a) Examine whether the following limit exists.

lim
x,y( )→ 0,0( )

xy
x 4 + y4

.

b) If u = xy + yx; find 
u
y

.

c) Test whether u = (2x2 + 2y2) (logx – logy) is a homogeneous function.
Find it’s degree if it is homogeneous.

d) If u = x3 + y3 where x = a cost, y = b sint ; find the value of du
dt

.

e) State Taylor’s theorem for a function of two variables.

f) Find the stationary points of f(x, y) = xy + 1
x

 + 1
y

.

g) Determine the critical points of f(x, y, z) = xyz with the side condition
xy + yz + zx = 3k2, k > 0.

h) Change the order of integration of

f x,y( )
x

1

∫
0

1

∫ dxdy .
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i) Evaluate J = 
x, y( )
u,( )  under the transformation x = au, y = bv.

j) Evaluate x y d x d y
0

x2

4

∫
0

2

∫ .

Q2) Attempt any two of the following: [10]

a) If a function f(x, y) is differentiable at (a, b), prove that f
x
(a, b), f

y
(a, b)

exist.

b) Find f
xy

(0, 0) for the following function f(x, y) = x2 tan–1 
y
x

 
  

 
   −y2

tan–1 
x
y

 

 
 

 

 
 , if xy ≠  0 = 0, if xy = 0.

c) If w = f(u, v), u = x + y, v = x – y; show that 
w
x

+ w
y

= 2 ⋅ w
u

  .

Q3) Attempt any two of the following: [10]

a) State and prove Euler’s theorem for homogeneous functions.

b) Find the three numbers whose sum is 24 and the product of first by the
square of second by the cube of the third is maximum.

c) Change the order of integration and hence evaluate,

e
x
y

x

1

∫
0

1

∫ dydx.

Q4) Attempt any one of the following: [10]

a) i) Show that:

tan −1 y
x

 
  

 
   =

4
− 1

2
x −1( ) + 1

2
y − 1( )  + 

1
4

x −1( )2 − y − 1( ) 2[ ] +  . . .

ii) Evaluate x + y( )
R
∫∫ d x d y where R is the rectangle bounded by the

lines x = 1, x = 2, y = 3, y = 5.



b) i) Evaluate r 3

r=0

2a

∫
=0
∫

=0

2

∫ sin d r d d .

ii) Evaluate e
− x 2 + y2( )

R
∫∫ dx dy , where R is the region x2 + y2 ≤  25.

Y
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[3717] - 503
S.Y. B.Sc. (Sem. - I)
MATHEMATICS

MT - 213 & MT - 214

MT - 213 : Ordinary Differential Equation
(Old Course) (Paper - III)

Time : 2 Hours] [Max. Marks : 40

Instructions to the candidates :

1) Candidates are advised to see the relevent question paper and solve the same.

2) All questions are Compulsory.

3) Figures to the right indicate full marks.

Q1) Answer the following questions. [10]

a) Define normal differential equation.

b) Determine unique solution of the initial value problem

′ ′ y − y = 0;  y(0) = 4, ′ y 0( ) = 2 , given that ex and e–x are solutions of the
equation.

c) Using Wronskian prove that the functions xex and ex are linearly
independent.

d) If f(D) = D – x, g(D) = D + x, compute f(D).g(D).

e) Verify that y = x3 is a solution of the equation x2 ′ ′ y + x ′ y − 9 y = 0.

f) Find particular solution of the equation (D3 + 2D2 + D – 1) y = e–2x.

g) Solve the differential equation 
d 4 y
dx 4 = 2

d 2 y
dx2

.

h) Find the condition satisfied by ‘P and Q’, if e–x is a solution of the equation

d 2 y
dx 2 + Ρ dy

dx
+ Qy = 0 .

i) State existence and uniqueness theorem for solution of the initial value
problem for the system of first order differential equations.

j) Verify that x = 2e4t and y = 3e4t is a solution of the system dx
dt

= x + 2y ;

dy
dt

= 3x + 2 y .
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Q2) Attempt any two of the following: [10]

a) Prove that 
1

D2 + a2 sinax = − x
2a

cosax .

b) Let the functions f
1
, f

2
, f

3
, . . . . . . ., f

n
 are (n – 1) times differentiable on an

interval I. Prove that Wronskian W vanishes on I if these functions are
linearly dependent.

c) Solve the differential equation (D2 + 3D + 2)y = 1 + 3x + x2.

Q3) Attempt any two of the following: [10]

a) Explain the method of reduction of order to solve the second order

equation ′ ′ y + Ρ ′ y + Qy = R .

b) Solve the equation 
d 2 y
dx 2 + y = x e2x .

c) Solve the equation (D + 1)2 y = e–x cosx.

Q4) Attempt any one of the following: [10]

a) i) Solve the differential equation d 3y
dx 3 − dy

dx
= 3e2x  by method of

undetermined coefficients.

ii) If y
1
 = x is a solution of the equation

x2 ′ ′ y − 3x ′ y + 3y = 0, find its general solution.

b) i) Solve the differential equation x −1( ) ′ ′ y − x ′ y + y = 1 given that

y = ex is a solution of the equation x −1( ) ′ ′ y − x ′ y + y = 0

ii) Solve the equation x −1( ) d2 y
dx2 − x

dy
dx

+ y = x −1( )2 by variation of

parameter method, given that x and ex are solutions in
complementary function.

Y
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[3717] - 503
S.Y. B.Sc. (Sem. - I)
MATHEMATICS

MT - 214 : Numerical Analysis
(Old Course) (Paper - IV)

Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of non programmable scientific calculator is allowed.

Q1) Answer the following questions. [10]

a) Show that the equation x6 – 2x2 + 3x – 4 has at least two imaginary roots.

b) Estimate the first approximation to the root of the equation x2 – 5x + 3 = 0,
by Newton - Raphson formula. Take x

0
 = 0.5.

c) Show that Ε∇ ≡ ∆ .

d) Evaluate ∆10 1− 3x4( ) 1− 2 x3( ) 1 − 5x 2( ) 1 − 7x( )[ ].
e) State normal equations to fit a second degree polynomial

y = a + bx + cx2.

f) Find first two strum’s functions for the function

f x( ) = x 4 − 3x3 − 2 x2 + 7x + 3 .

g) Evaluate Tanx d x
0

4

∫  by Trapezoidal rule from the following table:

      x : 0 8 4

Tanx : 0 0.4141 1

h) State Simpson’s 
1
3

rd

 rule for numerical integration.

i) Using Euler’s method, find y(0.1). Given that dy
dx

= x 2 + y2 , y(0) = 1 and

h = 0.1.

j) State Lagrange’s interpolation formula for unequal intervals.
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Q2) Attempt any two of the following. [10]

a) Explain the least square method to fit a straight line y = a + bx.

b) Find the number and position of the real roots of the equation

x3 + 3x2 – 1 = 0.

c) Solve the following system of equations:

27x + 6y – z = 85,        6x + 15y + 2z = 72

    x + y + 54z = 110

by Gauss’s - Seidal iteration method. (take two iterations).

Q3) Attempt any two of the following. [10]

a) Explain Newton - Gregory formula for forward interpolation.

b) Represent the polynomial 3x3 + x2 + x + 1 and their successive differences
in factorial notation.

c) Express the function 
3x2 + x + 2

x −1( ) x − 2( ) x − 3( )
 as sums of partial fractions

using Lagrange’s interpolation formula.

Q4) Attempt any one of the following. [10]

a) Solve the equation dy
dx

= x + y  subject to the condition y = 1 when x = 0 by

Picard’s method and hence find the approximate value of y when x = 0.
[Take 3 approximations].

b) i) State general Quadrature formula and hence derive Trapezoidal rule
for numerical integration.

ii) Using Euler’s method, solve 
dy
dx

−1 = y2 . Given that y(0) = 0. Take

h = 0.05 and obtain y(0.05), y(0.1) and y(0.15).

Y
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[3717] - 506
S.Y. B.Sc.

CHEMISTRY

CH - 211 : Physical Chemistry

 (Sem. - I) (Old) (21311)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of logarithmic table and calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.

Q1) Answer the following : [10]

a) Give the limitations of third law of thermodynamics.

b) Write the relation between K
p
 & K

c
.

c) What do you mean by cell & cell addresses in MS-EXCEL?

d) Give a application of clapeyron equation.

e) State Nernst distribution law.

f) What are the azeotropic mixtures?

g) Define the entropy, give its unit.

h) Give the relation between Helmholtz free energy and Gibb’s free energy.

i) Define the term molality.

j) What is a solution?

Q2) a) Attempt any two of the following : [6]

i) Show that on mixing of two ideal gases the entropy of the system
always increases.

ii) What are the applications of MS-EXCEL?

iii) Explain the properties and significance of change in Gibb’s free
energy.
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b) Solve any one of the following : [4]

i) The vapour pressure of benzene is 1.53 x 104 Nm–2 at 300 K and
5.2 x 104 Nm–2 at 330 K. Calculate the heat of vapourization of
benzene. (R = 8.314 J mole–1 K–1)

ii) Calculate the osmotic pressure of 5% urea solution at 27oC
(R = 0.082 lit /atm).

Q3) a) Attempt any two of the following : [6]

i) Derive thermodynamically Van’t Hoff reaction isotherm.

ii) Describe the construction and working of the fractionating column.

iii) What is mean by cryoscopic constant? Explain how the depression
of freezing point of solvent may be used to determine the molecular
weight of the dissolved substance.

b) Solve any one of the following : [4]

i) Calculate the amount of succinic acid extracted from one litre of
aqueous solution containing 50 grams of acid on extracting with
200 CC of ether every time in five lots. If partition coefficient of
acid in water to ether is 5.5.

ii) Calculate the entropy change for the reversible expansion of
56 grams of nitrogen gas from 20 lit. to 40 lit, at constant temperature
30oC (At wt. of N = 14, R = 8.314 J).

Q4) a) Discuss the Arrhenius theory of electrolytes. What do you mean by
abnormal molecular weights? Why are abnormal molecular weights
observed? [6]

OR

Obtain the expression for entropy change of an ideal gas when its
temperature and pressure are changed simultaneously.

b) Attempt any one of the following : [4]

i) Discuss with the help of neat diagram the effect of temperature on
the solubility of phenol in water.

ii) Derive the thermodynamically the Nernst distribution law.

����
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[3717] - 507
S.Y. B.Sc.

CHEMISTRY

CH - 212 : Organic Chemistry

 (Sem. - I) (Old Syllabus) (21321)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw structures and diagrams if necessary.

Q1) Answer the following : [10]

a) Define the term ‘Chiral centre’.

b) Benzaldehyde donot undergo Aldol condensation reaction. Why?

c) Write the ‘Hinsburg test’ for amines.

d) How will you prepare furan from 1, 4-diketone?

e) What is Hell-Volhard zelinsky reaction?

f) Draw the structure of cellobiose.

g) Give the specific use of Zn-Hg/HCl reagent.

h) Phenols are weakly acidic in nature. Why?

i) Give the structure of LS-Serine.

j) What is ‘Biochemistry’?

Q2) a) Assign the structures to ‘A’ & ‘B’ in the following reactions (any three) :
[6]

i) CH
3
 – C ≡  C – CH

3
 

Na NH3 →   A . H2 pt →  B.

ii) CH
3
 – CH – CH

3
 

K2Cr2O7 →
H2SO4

  A  NH2OH →   B.
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iii)           
CH3COCl →AlCl3

 A LiAlH4 →  B.

iv) CH3 – CH2 – OH PCl5 →  A 
i) KCN →ii) H2 Ni  B.

v)           
CH3CO( )2

O
 →∆  A HNO3 H2SO4 →  B

b) How will you bring about following conversions. (any two) [4]

i) Benzene into phenol.

ii) Methyl iodide into ethyl amine.

iii) Nitrobenzene to benzoic acid.

Q3) Attempt any two of the following : [10]

a) What are monosaccharides? Give any two objection for free-CHO group
in Glucose. Explain the reaction of following with D-Glucose.

i) H
2
/pt

ii) dil HNO3.

b) What are proteins? Explain primary and secondary structure of proteins.
Discuss the importance of H-bonding in protein structure.

c) Give the synthesis of thiophene from 1, 4 diketone. What is the action of
following on pyrrole.

i) SO
3
 / Pyridine.

ii) H
2
 / Ni

iii) Aryl diazonium chloride.

Q4) a) Attempt any two of the following : [6]

i) What are enzymes? Discuss the classification of enzymes with
suitable examples.

ii) Explain Cannizzaro’s and cross cannizzaro’s reaction with suitable
examples.

[3717] -507 2
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iii) How many optical isomers are possible for following molecule?
Assign ‘R’ and ‘S’ configuration to the chiral centre.

CH
3

HO H

Br H

CH
3

b) What are amides? How will you prepare acetamide from [4]

i) acetic acid.

ii) acetyl chloride.

OR

b) Discuss the factors affecting the stability of conformations with suitable
examples.

����
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[3717] - 508
S.Y. B.Sc.
BOTANY

BO - 211 : Taxonomy of Angiosperms

 (Paper - I) (Sem. - I) (Old Course) (21411)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.

Q1) Attempt the following : [10]

a) Give the name of any one Flora.

b) Mention any two advantages binomial nomenclature.

c) Who has given natural system of classification?

d) Give an example of family Euphorbiaceae.

e) Mention any two input devices of computer.

f) What is herbarium?

g) Mention any two major botanical gardens.

h) Give the name of family with aggregate fruit.

i) Name any two botanical journals.

j) Mention any two objectives of Taxonomy.

Q2) Answer any two of the following : [10]

a) Give merits and demerits of Bentham & Hooker’s system of
classification.

b) Mention criterion used for selection of plants for herbarium.

c) Give diagnostic characters of family Apocynaceae.
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Q3) Write notes on : (Any two) [10]

a) Principles of ICBN.

b) Cyathium Inflorescence.

c) RAM and ROM.

Q4) Write distinguishing characters, floral formula and floral diagram of family
Solanaceae and Caesalpinaceae. [10]

OR

What is Botanical Garden? Describe salient features of Indian Botanical
Garden Kolkatta.

����
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[3717] - 509
S.Y. B.Sc.
BOTANY

BO - 212 : Plant Ecology and Utilization of Plants (21421)

 (Paper - II) (Sem. - I) (Old Syllabus)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.

Q1) Attempt the following : [10]

a) Give the botanical name of cotton.

b) Define autoecology.

c) Define homeostasis.

d) Give any two uses of rubber.

e) Enlist abiotic componants of ecosystem.

f) Give any two uses of essential oils.

g) Give any two properties of coir.

h) Give the botanical name of chickpea.

i) Give the center of origin of wheat.

j) What are ecological indicators?

Q2) Answer any two of the following : [10]

a) Describe anatomical adaptations in hydrophytes.

b) Give botanical names, properties and uses of neem wood.

c) Give botanical names, part used and uses of potato.
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Q3) Write short notes on : (Any two) [10]

a) Plants as indicators of attitude and nature of soil.

b) Energy flow in ecosystem.

c) Give botanical source, properties and uses of groundnut oil.

Q4) What is nitrogen cycle? Describe in detail nitrogen cycle and its importance.
[10]

OR

What are halophytes? Describe an external and internal peculiarities of
halophytes with suitable examples.

����
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Total No. of Questions : 4] [Total No. of Pages : 3

[3717] - 522
S.Y. B.Sc.

STATISTICAL TECHNIQUES

STT - 211 : Statistical Techniques - I

 (Sem. - I) (Old Course) (Paper - I)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates :

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator and statistical tables is allowed.
4) Symbols and abbreviations have their usual meaning.

Q1) Attempt each of the following :

a) Choose the correct alternative in each of the following : [1 Each]

i) If X→ P(5), then mode of X is

A) 4 B) 5 C) 4 and 5 D) 5 and 6

ii) For exponential distribution with mean 3, third quartile Q
3
 is

A) 3 loge

4
3





 B) 3log

e
4

C)
1
3

log
e
4 D)

1
3

loge

4
3







iii) If p.m.f of random variable X is

P X = x( )= 1
3

2
3







x

; x = 0, 1, 2, ....... then E(X) is

A) 2 B) 3 C) 4 D) 6

b) State whether each of the following statements is true or false : [1 Each]

i) For Poisson distribution mean and variance are equal.

ii) If X → NB (k
1
, p) and Y → NB (k

2
, p) then (X + Y) → NB(k

1
 + k

2
, p)

always.

iii) Normal distribution is symmetric about its mean.

P325
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c) State lack of memory property of exponential distribution. [1]

d) If X → NB (k, p) such that E(X) = 12 and Var(X) = 36 then find the
values of k and p. [1]

e) State the conditions under which binomial distribution can be
approximated by Poisson distribution. [1]

f) If X and Y are i.i.d. N(1, 1) variates, then state the distribution of
Z = 2X + Y – 2 [1]

Q2) Attempt any two of the following : [5 Each]

a) i) Define Poisson distribution with parameter m. State its additive
property.

ii) Let X → P(m) such that P(X = 5)= 3
10

.P X = 4( ) find P[X ≤ 1].

b) A continuous random variable X has the following p.d.f.

f (x) =
1

2 2π
e

−1

8
x 2 −6x+9( )

; −∞ < x < ∞

0 ; o.w.







i) Identify mean and variance of X.

ii) Find P X + 3 ≤1[ ].
c) A person fires shots at a target until he hits the target. The probability

that a shot hits the target in an attempt is 0.7. Assuming independence of
attempts, find the probability that he hits the target for the first time

i) On fourth attempt

ii) On or before third attempt.

Q3) Attempt any two of the following : [5 Each]

a) i) Define an exponential distribution with mean θ . State its distribution
function.

ii) Suppose that the life-time of a TV tube is exponentially distributed
with mean 2000 hours. Find the probability that the tube will survive
between 2200 to 2400 hours.
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b) In the inspection of tinplates undergoing continuous electrolytic process,
12 imperfections are spotted every hour on an average. Find the
probability of spotting.

i) No imperfection during given 5 minutes interval.

ii) At most 2 imperfections during given 15 minutes interval.

c) An unbiased die is rolled 720 times. Using the normal approximation,
find the probability that

i) More than 128 sixes will turn up.

ii) The number of sixes will be between 100 and 140.

Q4) Attempt any one of the following :

a) i) Define negative binomial distribution with parameters k and p. State
the recurrence relation for its probabilities. State its relation with
geometric distribution. Give one real life situation where it is
applied. [4]

ii) The weights of students in a certain college are normally distributed.
If 44% of the students have their weights less than 55 kgs and 6%
of the students have their weights above 80 kgs, find the mean and
variance of the distribution. [6]

b) i) Define normal distribution with parameters µ  and σ 2. State its
median and mode. [2]

ii) If the probability that a couple will have a male child is 0.5, find
the probability that their fourth child is the second son. [3]

iii) A manufacturer keeps a large number of screws in a drawer. 60%
of these screws are of type L, 30% are of type M and remaining are
of type S. If 10 screws are chosen at random, find the probability
that there are exactly five of type L, three of type M and two of
type S. [5]
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���	�����
	����

���������%�����
9�������
�������	�����
	����

���������%��������
���
�
��	� ���

��� �������������
���	��
����������������"�,���"�#�����:�����
���� #-3-;��
���

�� �� ��
������
3

1

r

r

r

�� −=⎟
⎠
⎞⎜

⎝
⎛∇ �� ���

��� ����� ���� �
����	�� ����������� ���
�� ��� �
�������� ���� ����		�	
�������������
����������������������-���-������
���
���	�

321

1111

rrrr
++= -�����

�
-��
�
-��
�
����������������
���%�;�#<� ���

����



��������	��
�������������� ���������	��
��������

����
�����	
�
���
���
����
�����

��
�
����
�����������
�� 
!�"����#$

%��&��
�
��'
%�$�
�
�'
%(� 
�)*�#�'

���������	
��� ���������������
��������
���
���������������

�� �  �!����
�������
�"� 
�#�
�� $�%�����
�������%������������&�  ������
'� (��
&��� �� ��
������ 
%���) �����  
*���
�� +�������%��������)�����*��*����,���������#�

������

��� ���������		�
�������
		
�����

�� �������������	��
��������
����
�� ���

�� ��������������	������	����
�������� ���

�� ��������
	������������������� ���

��  !�	�����
	����
	���	������
����!���	�� ���

�� ��������������
���������
�����"�#�$%����&������������������������������

$%%��
	����&���������������
�������������
�� ���

�� ����������������������������������'������ ���

�� ��������!������
���������������
���� ���

�� (������������������������
����������������������$%��)�����������*��

���������������������������
�������
��"�+�#�$%������, ���

�� �����������������������	�	�� ���

-� ���������	������������������������'������ ���

��� �������������
�
�������
		
�����

�� .����������!������
���
���	��������
������	�������
���������
����
����������
������������������
����� ���

�� /�����0�
�1���������	�*�
����������!������
���
������������������
������
�
�������������	
��������������������������������� ���

�� ����������������
���
��
�����
���������234�����������������.���������
�!������
���
�����
��������5������ ���



��������	� 


��� �������������
�
�������
		
�����

�� ������		�	��	�����������
�����������������������������
��$%���36���
�����
7��������
��������	�������$%%������������������������������	��������$
�������	�����	���
�������������������������
�������������
���	�����������
���	��������
�������+����8����������������������	������&�������������
�	�����������
�������	�����	��� ���

�� ���
�	�
��"%���������������$%%�����������������������������
��9��������
&������������������������
����������������
�������
�	�

:��������μ
�
�;�<π�#�$%����6�=��� ���

�� ���
��������
�� �� ���������+�μ&� ��� ������ ������������ ���������������
���
�����������������
��"%%�8Ω��&��������������������������
������	��		
��		��
���	��
�������
������	���	��� ���

��� �� ��������:���
��:����
�������
		
�����

�� $� ��
����������������������
�����	��������������������������5>������

�
	�������
������	����	�������������������������5����������������

⎟
⎠
⎞⎜

⎝
⎛ −=′

k
qq

1
1 � ���

"� ��
��������������������������J ������	�����������������E �������	����
��� E   J σ= � ���

��� $�  !�	������������������������
���
���	
��������������
����� ���

"� /����������������������	�	�*�
����������������������
������������
�
�
��� ���

�� ������������
���
�������
		
�����

$�  !�	���������
������
���	��������
������	� �
�

"� �����������!�	����?
�	����	������	���������� �
�

����
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[3717]-510
S.Y. B.Sc.

ZOOLOGY
ZO - 211: Animal Systematics & Diversity

(Semester - I) (Paper - I)
(Old Course)

Time :2 Hours] [Max. Marks : 40
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat-labelled diagrams must be drawn wherever necessary.

P313

Q1) Attempt the following : [10]

a) Write the biological name of Star fish.
b) Give any two examples of platy helminthes.
c) What is the function of dermal branchiae?
d) Enlist any two haemocytes of cockroach.
e) Write any two functions of pyloric caecne of star fish.
f) Give the names of endocrine glands in cockroach.
g) What do you mean by autotomy?
h) Give the function of cockroach gizzard.
i) What do you mean by mosaic image?
j) Enlist any two functions of integument of cockroach.

Q2) Write short notes on (Any Two) : [10]

a) Sexual dimorphism in cockroach.
b) Labium of cockroach.
c) Bipinnaria larva of star fish.

P.T.O.
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Q3) Attempt the following  (Any Two) :  [10]

a) Describe siphoning type of mouth parts.
b) Write any five characters of Aschelminthes.
c) Explain crossed/scizzors type pedicellariae.

Q4) Describe water vascular system of starfish.  Write a note on its function.[10]
OR

Describe the female reproductive system of cockroach.  Add a note on
ootheca.

# # # #



Total No. of Questions : 4] [Total No. of Pages : 2

[3717]-511
S.Y. B.Sc.

ZOOLOGY
ZO - 212 : Applied Zoology

(Fisheries & Poultry)
(Sem - I) (Paper - II) (Old Course)

Time :2 Hours] [Max. Marks : 40
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat labelled diagrams must be drawn wherever necessary.

P314

Q1) Attempt the following : [10]

a) Define Sericulture.
b) Write biological name of Indian mackerel.
c) Mention the use of Ising glass.
d) Give the use of dol net.
e) What is mantle.
f) What do you mean by gears?
g) Define sexing chicks.
h) What is feed additive?
i) Enlist any two characters of Rhode Island Red.
j) Define chilling

Q2) Write short notes on (Any Two) : [10]
a) Salting.
b) Flat type incubator.
c) Harvesting method of Horpodon.

           P.T.O
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Q3) Attempt the following  (Any Two) :  [10]

a) Write a note on Dinghi.
b) Describe  the characters of Assel breed.
c) Give the cultural methods of Labeo.

Q4) Give an account of various types of fishery byproducts. [10]
OR

What is brooding? Describe in detail different types of brooding.

# # # #
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[3717]-534
S.Y. B.Sc. (Semester - I)
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(Old Pattern)

Time : 2 Hours]                                             [Max. Marks : 40
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Total No. of Questions : 4] [Total No. of Pages : 2

[3717] - 539
S.Y. B.Sc. (Vocational)

ELECTRONIC EQUIPMENT AND MAINTENANCE(EEM)
VOC - EEM - 211:  Audio, Video & Office Equipments - A

(Paper - I) (Semester - I) (Old Course)
Time :2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn.

P334

Q1) Answer the following :

a) What is AM?  Where it is used. [1]
b) Give popular channels that  use AM and FM with their frequencies. [1]
c) What is AGC? [1]
d) Compare CD with Cassette. [1]
e) Explain the role of sync and blanking pulses. [2]
f) Draw composite video signal. [2]
g) What is CATV?  Give its one application. [2]
h) Differentiate between  VCD and DVD. [2]

Q2) Answer any two of the following :

a) With the help of neat diagram explain the working of AM  receiver. [4]
b) Explain the  biasing methods used in tape recording. [4]
c) Explain in details stereo signal recording on tape. [4]

Q3) Answer any two of the following :
a) Explain the working of CRT type monitor. [4]
b) Why data compression is required?  Explain it w.r.t.  ACD. [4]
c) Explain the working of ACD player. [4]

P.T.O.



Q4)  Answer the following :
a) Draw the block diagram of B/W TV receiver.  Show signals at different

stages. [6]
b) Draw the block diagram of PA system.  Explain its working. [6]
                                              OR
a) Draw the block diagram of color TV receiver.

b) Explain the working of CCTV system.  Give its one application.

# # # #
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Total No. of Questions : 4] [Total No. of Pages : 2

[3717]-540
S.Y. B.Sc. (Vocational Course)

INDUSTRIAL MICROBIOLOGY (Theory Paper I)
VOC-IND-MIC-211: Bioreactors - Design and Operation

(Semester - I) (Old) (2004 Pattern)

Time :2 Hours] [Max. Marks : 40

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) All questions carry equal marks.
4) Draw neat labeled diagrams wherever necessary.
5) Use of scientific calculators is allowed.

P335

Q1) Answer each sub-question in one or two lines; Fill in the blanks; State
whether the statement is true or false. [10]
a) What is the minimum H/D ratio for a laboratory fermenter?
b) Name any one organic antifoam agent.
c) Name the type of sparger used in the production level fermenter.
d) Fill in the blank:

Drain valve in a fermenter assembly is a __________ valve.
e) Fill in the blank:

When two organisms are used for fermentation process, it called a
___________ fermentation.

f) State whether the statement is True or False
Immobilization of microbial cells is usually done using covalent bonding.

g) State whether the statement is True or False
A pH probe is also called a thermistor.

h) State whether the statement is True or False
Media passed through hollow fibre reactors should not contain any
suspended solids.

P.T.O.



i) Exhaust gas from a fermenter is made sterile before letting it out, by
using :
i) Chemicals.
ii) Heat.
iii) Filters.
iv) Both filters and heat.

j) Choose the odd one out :
i) Rushton tubine.
ii) Marine Propellor.
iii) Vaned-disk impeller.
iv) Curved blade impellor.

Q2) Answer any two of the following : [10]

a) Explain the equipment used for providing sterile air into a fermentation
broth.

b) Explain the principle and construction of an air-draft cooling tower.
c) List the methods of enzyme immobilization.  Explain any one in detail.

Q3) Answer any two of the following : [10]
a) What is a continuous fermentation?  With the help of a suitable example,

explain the controlling parameters of the fermentation.
b) Enlist and explain critical factors affecting design of a batch fermenter.
c) Explain the machanism of foam control during fermentation.

Q4) Answer any one of the following : [10]

a) Draw a neat, labeled diagram of a Continuous Stirred Tank Reactor.
Explain the working of the equipment required for homogenization of
the broth.

b) What is in-situ sterilization of fermentation broth?  Describe the process.

# # # #
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Total No. of Questions : 4] [Total No. of Pages : 2

[3717]-541
S.Y. B.Sc. (Vocational)

COMPUTER - MAINTENANCE
  Microprocessor Interfacing and Computer Hardware

(Paper - I) (Semester-I) (Old Course)

Time :2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P336

Q1) a) Attempt the following : [4 × 1 = 4]
State True or False only.
i) 8086 is a 32-bit processor.
ii) INT 10H is called the BIOS interrupt.
iii) Pressing of CTRL + ALT + DEL Key is an example of software

interrupt.
iv) Mov AX, CX instruction copies the content of AX register to CX

register.
b) Attempt the following : [4 × 2 = 8]

i) What are the procedures in assembly language?
ii) Which signals are different in memory read and memory write

machine cycle?
iii) Dynamic RAM need frequent refreshing.  Comment.
iv) What are DOS interrupts.?  Explain with suitable example.

Q2) Attempt any two of the following : [2 × 4 = 8]

a) Explain 8086 - minimum mode system.
b) Explain 8259; Priority Interrupt controller.
c) Explain the  interfacing of memories to 8086 microprocessor system.

P.T.O.



Q3) Attempt any two of the following : [2 × 4 = 8]
a) Explain in brief DMA Data - Transfer.
b) Write an assembly language programme to clear the screen and move the
       cursor.
c) Explain the  internal architecture of  8086 microprocessor  with the help

of neat block diagram.

Q4) Attempt any two of the following : [ 2 × 6 = 12]

a) Give an overview of microprocessor evolution with special reference to
        X - 86 processors.
b) Explain what is an Editor, Compiler, Assembler, and Loader?  How are

macros useful in programming?
c) Explain 8086 Interrupts in detail.

# # # #
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Total No. of Questions : 4] [Total No. of Pages : 2

[3717]-542
S.Y. B.Sc.

SEED TECHNOLOGY
Hybrid Seed Production

(Vocational) (Paper -III) (Sem. -I) (Old)

Time :2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.

P337

Q1) Attempt the following : [10 × 1 = 10]

a) Define heterosis.
b) What is apomixis?
c) Define homomorphic type of self incompatibility.
d) Give any two disadvantages of male sterility.
e) Define cytoplasmic-genetic male sterility
f) What are gametocides?
g) What is self pollination?
h) Define emasculation.
i) Give isolation requirement for hybrid seed production of pearl millet.
j) What are border rows?

Q2) Attempt any two of the following : [2 × 5 = 10]

a) Describe physiological basis of heterosis?
b) Give role of haploid breeding in development of inbreeds with respect to

maize.
c) Explain maintenance of seed parents in cotton.

P.T.O.



Q3) Write short notes on any two of the following : [2 × 5 = 10]

a) Planting ratio.
b) Inbreeding depression.
c) Pollination techniques.

Q4) Give in detail procedure of hybrid seed production in maize. [10]

OR
Give in detail procedure of hybrid seed production in cotton.

# # # #
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