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All questions are compulsory and carry equal marks. 
Illustrate your answers with neat and labelled diagrams. 
Figures to tire right indicate full marks.

10Q.I.A. Answer any two of the following question.

Phaeophytes are commonly known as
i. f green algae ii. blue green algae iii. brown algae iv. red algae

b. The alternation of generation in Sargassum is
i. haplontic

In Anthoceros, the archegonium has _
ii. 4

d. Funaria belongs to class_______ .
i. Hepaticeae

Eurypalynous taxa are
i. homogenous ii. heterogenous iii. homogamous iv. mixed

f. ‘G’ in floral formula refers to___
ii. inferior

g. Rank ending *with ‘-ales’ denotes
ii. Division

Which o'/ the following is not having legume fruit?
ii. Caesalpinae iii. Asteraceae

A colc/ur developing agent used in paper chromatography for separating amino acids is 
i. Coomassie blue ii. Iodine

j. Migration of charged solutes under the influence of electric field is observed in
i.. Electrophoresis ii. Colorimetery iii. Chromatography iv. Autoradiography

a.

iii. diplohaplontic iv. diplobiontic

_ neck canal cells, 
iii. 6

ii. diplontic

c.
iv. Nili. 3

iv. Dicotyledonaeiii. Musciii. Anthocerotae

e.

ovary.
iv. Semi-inferioriii. semi-superiorl. superior

iv. Classi. Family iii. Cohort

h.
iv. Fabaceaei. Mimcisae

i.
iv. Bromophenol blueiii. Ninhydrin

10Q.I.B. Answer the following questions in one to two lines.

Mention the classes of pigments found in Phaeophyceae members, 

b. Which alga is found in internal structure of Anthoceros thallus?

Define syngenesious anther 

d. State the full forms of SEM and TEM 

Name the types of Chromatography.

a.

c.

e.



Q.2. Answer any two of the following question.

Give an account on distribution of Phaeophyta.

Describe the sex organs in Sargassum.

Explain vegetative reproduction in Anthoceros and give its systematic classification. 

Draw and describe the internal structure of Funaria capsule.

20

a.

b.

c.

d.

Q.3. Answer any two of the following questions.

Explain Documentations and Nomenclature in Taxonomy, 

b. Discuss the importance of Cytology in relation to Taxonomy.

Give classificati on, distinguishing characters and floral formula of family Amaranthaceae 

Give classification, distinguishing characters and floral formula of family Mimosae.

20

a.

c.

d.

Q.4. Answer any two of the following questions.

Discuss principle, construction and working of horizontal Electrophoresis. 

Explain Thin Layer Chromatography (TLC) in detail.

Discuss the principles and construction of electron microscopy.

Give an account wet preservation techniques of plants.

20

a.

b.

c.

d.

Q.5. Answer any four of the following questions.

Conceptacle in Sargassum 

b. Sporophyte in Anthoceros

Types of classification in Taxonomy 

d. Economic importance of Fabaceae

Advantages and disadvantages of Electrophoresis 

f. Paper chromatography

20

a.

c.

e.
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ALL QUESTONS ARE COMPULSORY 

ALL QUESTIONS CARRY EQUAL MARKS

ILLUSTRATE YOUR ANSWERS WITH NEAT AND LABELLED DIAGRAMS

QI. A) Choose the correct option from the following and rewrite the sentence 10

The drug for malaria is-----
a) neem

1.
b) haldi c) quinine d) digital

2. I.P.C stands for-----

a) Indian pharmacopeoia committee b) India pharma codex c) Indian 

Pharmacopoeia d) Indian pharmacy

Phyllanthus is commonly known as--------------

a)Bhuiamla b) Tora c) Haldi d) Bor

3.

4. Saffron is obtained from

a) Flower b) root c) stem d) fruit

5. Most expensive spice is-------
a) Clove b) saffron c) turmeric d) hing

Which country is the largest producer of jute 
a) India b) Bangladesh c) Pakistan d) china

6.

7. Cotton fiber is obtained from the hairs of 
a) Seed b) flower c) stem d) root

8. Moist alpine forests are found along.

a)Himalayas b )nilgiris c)westem ghat d) Satpura

9. Jute plant belongs to family
a) Tiliaceae b) compositae c) malvaceae d) solanaceae

10. Lemon is a rich source of vitamin— 
a) vit A b) vit C c) vit A d) vit D



%

10B) Answer in one or two sentences

1. Other name for false ashoka
2. What is agroforestry
3. Biofuels
4. Aromatherapy
5. Botanical name of kale

20Answer the following in brief (any two)

a) Primary and secondary metabolites and their roles

b) Give the details of Indian pharmacopoeia

c) Describe adulterants with any two examples studied by

d) Describe monograph of Saraca asoka 

Answer any two in detail

a) Describe two types of forests in India

b) Give botanical name , biological source of cotton. Add a note on processing of 

cotton

c) Discuss cardamom in detai, its botanical sources , morphology and uses

d) What is fiber ? discuss the properties of cotton fiber and its uses 

Write in detail (any two)

a) Give an detailed account of jojoba and jasmine in aromatherapy

b) Define biofuels and write in detail about jatropha

c) give in detail Garcinia indica as studied by you

d) give an detail account on spiruiina . what are Botanicals and Nutraceuticals 

Q5 WRITE SHORT NOTES (ANY 4)

a) Objectives of agroforesrty

b) Uses of Saffron

c) Monograph

d) Alkaloids

e) Glycosides

f) Uses of chlorella

Q 2.

Q3. 20

Q4. 20

20
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Rizvi College of Arts, Science &Commerce

FOUNDATION COURSE

PAPER-IN

[Total Marks : 75](2 Vi Hours)

N.B : (1) All questions are compulsory.

(2) Figures to the right indicate full marks.

(3) All questions have internal choice.

151) A. Briefly describe the following (any five):
a) Forms of violation
b) Minorities
c) Floods
d) Pure Science
e) Cyber Crimes
f) Oral Communication
g) Technology
h) Soft Skills

OR

B. Write a detailed note on the Foundation Course (Semester III) Project submitted by 

you.

2) Describe the problems faced by Scheduled caste people. Analyse the provisions of the 
Prevention of Atrocities ( Against SC/ST )Act 1989. 15

OR
What are the different forms of violation? Discuss the legal rights of women in India.

3) How can various disastrous situations be tackled?
15

OR
What are different types of natural disaster? Discuss any two case studies of environmental 
disasters.

4) How far technology is useful in day today life ? Discuss.
15

OR
\Write a detailed note on Science, superstition and blind beliefs?

5) Define the term verbal communication .How it can be categorised? 15
OR

What is effective listening? Why it is important ? What are the characteristics of a good 
listener?
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Paper 1
SEMESTER III
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[Time: 3 Hours] [Total Marks: 100] 
Please check whether you have got the right question paper.

N.B.: 1. All Questions are compulsory.
2. Figures to the right indicate full marks.
3. Use of log-table/nonprogrammable calculator is allowed.

Q1 A 12Select the correct option and complete the following sentences: (any twelve)
In binary system, the change in chemical potential of a component is directly 
proportional to

i
of another component.

(a) number of moles (b) weight (c) volume 
ii The activity of the component is related with its concentration present in the solution by 

the equation____________
(a) activity = concentration x activity coefficient
(b) activity = concentration x fugacity
(c) activity = concentration x pressure 

is the term used to explain extent of deviation of a gas from its idealiii
behavior.

(c) activity coefficient
iv Specific conductance of 0T M nitric acid is 6*3 x 10'2 S cm’1. The molar conductance

of solution is .
(a) 0*630 S cmftnoL'1 (b) 630 S cnAnol'1 (c) 630 S cm^mol'1 ------

v The geometry of PCI5 molecule is _____ .

(b) activity(a) fugacity

(a) triangular(b) trigonal bipyramidai(c) pentagonal
vi The bond order in molecular ion O22'

(a) decreases (b) increases (c) remains same
vii Among the following compounds

(b) HC1 (c) BeCl2
viii The ionic crystal structure of NaClis of

(b)AB2 (c) AB3
ix Which of the following gives a tertiary alcohol when treated with Grignard reagent

followed by hydrolysis________ .
(a) formaldehyde (b) acetone (c) acetaldehyde

x The reaction between Alcohol and thionyl chloride to form alkyl chloride is an example

02.w.r.t.

is ionic in nature.
(a)CsCl

type.
(a) AB

of
(a) SN1 reaction (b) SN2reaction (c) SNireaction

xi Phenol is acidic in nature due to___________.
(a) resonance effect(b) electomeric effect (c) inductive effect

xii The reaction of an Epoxide with HBrresults into the formation of _
(a) alkyl bromide (b) bromohydrin(c) alcohol



xiii Alcohols are —- 
Neutral,acidic ,basic

xiv Phenols are —
Acidic ,neutral ,basic

xv BF3 is an electron
a) Deficient b) Rich c) none of the above

xvi Sigma bonds are______ than pi bonds
a) Stronger b) Weaker c) Equal to

xvi Examples of weak electrolytes is---------------
a) Acetic acid b) Sodium acetate. c) Potassium acetate 

xvi Isochoric process are the one in which
ii a) pressure is constant b) Temperature is constant c) Volume is constant

B] State whether the following statements are True of False (any three)
i) If the transport number of an ion decreases with an increase in temperature.
ii) Lattice energy depends upon the ionic radius and ionic charge only.
iii) Ethyl alcohol has lower boiling point than Dimethyl ether.
iv) SiCL* shows sp2 hybridization
v) Phenol are more acidic than alcohol
vi) Molar conductivity decreases with increase in dilution

3. Attempt any four of the following.
(A) What are ionic compounds and explain its characteristic properties?
(B) Calculate the lattice energy of Nal from the following data by the use of Bom-Haber 

cycle
Heat of formation of Nal = 287.6 KJ/mol.
Sublimation energy of sodium = 287.6 KJ/mol.
Dissociation energy of I2 molecule = 106.6 KJ/mol.
Ionization energy of sodium = 493.8 KJ/mol.
Electron affinity for Iodine gas =-305.9 KJ/mol.

20

i

(C) On the basis of hybridization, explain the structure of the following molecule 
IF7,H20,PC13

(D) Explain the concept of resonance. Draw all possible resonance structures for the 
following molecules

o3 & co3'2
(E) On the basis of M.O.T predict the bond order, magnetic properties, number of 

unpaired electrons and stability for the following species.
o2,o2+', 02'2

(F) On the basis of M.O.T predict the bond order, magnetic properties, number of 
unpaired electrons and stability of fluorine molecule & what happens to the above 
parameters when fluorine molecule takes up one electron

03

C Match the following (any five) 05
Column X • Column Y

1) Fugacity
2) Maximum work function
3) sp3
4) No of bonds in N2 molecule is
5) Phenyl magnesium bromide
6) Cyclic ring

a) epoxide
b) Helmholtz free energy
c) Grignard reagent
d) three
e) fi=p°+RTlnf
f) Tetrahedral
g) Two

204. Attempt any four of the following.
(A) Explain the SNi reaction with an energy profile diagram.
(B) How is phenol prepared from BSA. Explain bromination of phenol under different 

conditions.
(C) Draw the structure of:

1. Cathecol
2. Vinyl alcohol
3. Epoxy ethane
4. Methyl lithium
5. Diethyl zinc.

2. Attempt any four of the following.
rm Th^11! kfr Conical Potential’ and explain its variation with pressure and temperature.

as-—® “
^ graphicalme^od? COn<^uct^v^ty strong electrolytes at zero concentration determined by 

infinite dilu£ ^ * Fmd equivalent conductance of the electrolyte at

20

(D) Convert:
1. dry ice to benzoic acid
2. formaldehyde to cyclohexyl methanol

(E) Give reactions to show the preparation of alcohols from alkenes and aldehydes
(F) What are epoxides? What is the action of the following on ethylene oxide

1. HC1 2.HCN 3.Ammonia

(F)



20
5. Attempt any four of the following.

(A) Derive Gibbs - Helmholtz equation.
(B) Differentiate between electronic conductor and electrolytic conductor.
(C) Explain sp3 and sp2 hybridization with suitable examples.
(D) Explain the difference between sigma bond and pi bonds.
(E) Write the benzyne intermediate mechanism for nucleophilic substitution reactions.
(F) Draw the resonance structures of phenol and explain its acidic nature

xxxxxx
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Note: 1. All questions are compulsory.

2. Figures to the right indicate full marks.
Q.l Choose the correct answ er in each of the following: (20)
i) The set 5 = (fey) G R2 /I < x2 + yz < 2} is 
(a) An open set (b) Closed set 
ii) The norm of u = (4, 0, 3,4, 2, -2) is

(c) Neither open nor closed (d) None of the above

(a) 7 (b) 16 (4)12
iti) If f is a linear transformation then for any u G R1\ f ’ (a; u) = 

(a) 0

iv) Let A: Every differentiable scalar field is continuous.

(c)9

(b) constant (c) f(u) (d)f(a)

B: Gradient of a scalar field is a scalar. 
Then which of the following is true.
(a)A is true, B js false 

(c) Both A and B are true
(b) A is false. B is true 

(d) Both A and B are false
v) The directional deri vative of a scalar field f at a G Rn along the unit vector u G Rn is given by 

(a) Vf(a) + u

vi) Which of the following is the level set of fix, y) =■ x2 y2 for C = 36 ?
(b) Circle of radius 6 centered at origin

(d) Circle of radius 6 centered at (6, 0)

(b)) Vfiu) + u) (c) V/(a).u (d) None of the above

(a) Sphere of radius 6 centered at origin 

(c) Circle of radius 36 centered at origin
vii) The total derivative of T of a scalar field is a
(a) constant (b) linear transformation . (c) vector (d) real number
viii) The Hessian matrix of a function f is a 

(a) square matrix (b) unit matrix
ix) A critical point of a function fix, y) = x2y - x - y is

(d) None of these

(c) identity matrix (d) matrix of order m * n

(b)(l,~) (c)(l,2)(a) (1,1)

x) Saddle point is a point where the function has 

(a) maximum value 

(c) zero value

(b) minimum value
(d) nether maximum nor minimum value.

1



Q.2 (A) Attempt any ONE question from the following:
i) Show that the limit of a scalar valued function f: Rn -♦ R at a point a S S if exists is unique.

ii) State and prove the Mean Value Theorem for derivatives of scalar fields.

(08)

Q.4 (A) Attempt any ONE question from the following:
i) State and prove the mean value inequality of vector fields.
ii) Find the local maxima and local minima for the function 

/(x,y) = x2 + 3xy + 3y2 - 6x + 3y - 6

(08)

(B) Attempt any TWO questions from the following: 
i) Show that the limit of the function /(x, y) does not exist as (x, y) -* (0,0) using path test, 

where

(12)

(B) Attempt any TWO questions from the following:

i) Find the Taylor’s polynomial of degree two for the function /(x, y) = slnx siny at (0,0)

ii) Find the linearization of the function /(x,y,z) = 4x3 + xy2 + z3 at (1,1,1)
iii) Find the Jacobian matrix of the function f: R3 -* R3 given by 

/(x,y,z) = (x + y,y + z,z + x) at (1,2,1).

iv) Find the points on the ellipse x2 + 2y2 = 1 where f(x,y) = xy has its extreme values.

(12)
x2 -y2 
x2 + y2' (x,y) * (0,0)/(x,y) =

0, otherwise

ii) Find the directional derivative of the function fix, y,z) = xy + yz 4- zx at (1, 0, -1) in the 

direction of (-2,1,0).

iii) Check the convergence of the sequence Xn = ^

. r*2+y2l , . 3u . du ^■-=^g[T^\,pro^ihv.tx~ + y- = x.

4n-3 3n2+5 7 n
8n+7 1 4n2+3n+l ' 6n2+10 ) Q5. Attempt any FOUR questions from the following: 

a) Show that \\x 4- y|| < \\x\\ +||y|| for all x,y e Rn.
(20)

iv) If u
x2y2

b) Discuss the continuity- of the function fix') = x2+y2 ' (x,y) * (0,0) 

0, (x,y) = (0,0)
Q.3 (A) Attempt any ONE question from the following:

i) Show that if a scalar field f: Rn R is differentiable at a point a G Rn then f is continuous at 
a G Rn. Whether the converse is true? Justify.

ii) Let f, g: R71 -> R be two scalar fields differentiable at a G Rn. Show that / -1- g and u{ is 

differentiable at a G Rn where a is any real number.

(08)
c) State and prove Euler’s theorem for function of two variables.
d) Find the gradient of fix, y,z) = 2x3 4- 5xyz2 - 3zy2 at the point (1.2, -3)

dz , dz
e) If xyz = cos (x 4- v -r z), find — ana ■—dx dy

f) Find the Hessian matrix of fix, y) = x2 + 4 xy - y2 at (-1,2).

(B) Attempt any TWO questions from the following:

i) Find the equation of tangent plane and normal line to the surface yz = log (x 4- z) at (0,0,1).

ii) Find the level curve of f{x,y,z) = 144 - x2 - y2 - z2 for C = 0,44, 60.

iii) Find the total derivative of u = xy 4- yz2 4- xz3 where x = et,y = etsint, z = etcost 
using Chain rule.

iv) If it =

(12) **************

1 ; V*2 + y2 + z2 *0, show that + ^ + = 0.
dx1 dy2 dz1fx2+y2+z2

3
2



1. All questions are Compulsory.
2. Figures to the right indicate full marks
3. Use of calculator is not allowed.

Q.l Choose correct alternative in each of the following:

A system of equations AX = B has at least one solution if 

(a) rank (A,B) = rank (A)

(c) rank (A) > rank (A, B)

(ii) If lrs denote a matrix unit then lrs. Irs =

■N.B. X „■
/

(20)

(0

(b) rank (A) < rank (A,B) 

(d) rank (A,B)< rank (A)

,r=£s

(a) 0 (b) lrs

(d) None of these 

(iii) Let T :: R2 -> R3 such that T(x, y) = (x, y, 0) then rank T =

(c) In

(a) 2 (b) 1

(c) 0 (d) None of these

(iv) If det.( Vi, vn) = det.(v1/-—, X, vn) then X can be■/ Vi, '/ Vj /

(a) Vi+cr.Vj (b) V-, +E;^V/

(d) any of the (a), (b) or (c)(C) Vj-Vj

(v) det. (A)1 - , where A is an n x n matrix.

(b) - det(A)(a) det(A)

i (d ) None of these(c) det(A)

( vi) If A is an n x n matrix and k is a non zero scalar then det( k.A) =

lb) k"'1 .det(A)

(d) can't say

(a) k.det(A)

(c) kn .det(A)

(vii) ) If A is an n x n matrix then A. adj.A = 
(a) det (adj. A)
(c) det ( A) + det (adj. A)

\ ,ln
(b) det. (A)
(d) None of these

1 I P a g e



'' • (viii) If B = {ei, e2, e3} is a standard basis vector of R3 then its orthonormal basis is

(b) B itself 

(d) None of these

q.3 (A) Attempt any ONE.

(i) Using Standard basic properties of determinants, prove that,

a) det( v2, —, v,, —, v,, —

b) det( Vj, —, v,, —, v,, —-

(ii) Prove that det.(AB) = det.A .det.B 

(B) Attempt any TWO

(i) Using standard basis vector of R4, evaluate the determinant

/I 0 3
det 2 1 -5 

Vl 3 0
(ii) Evaluate the following determinant using Laplace expansion method Using first Column 

and first row respectively.

(8)
(a) B1 = { e2 + e2, e2 + e3, e2 + e3)

(c) B’ = { ei-e2,e2-e3,ei-e3)

(lx) If for a linear transformation T: 3J4 -> K3, Rank = 4, then Nullity =
v„) = 0 if v, = 0 for some i. 

v„) = -det( \ii, —V|,—,Vi, ■,vn)
(b) 2(a) 1

(d) None of these(c) 3
(12)

(x) For an inner product space (V, < >), if x, y G V and a G R then which is true?

(b) <ax,y) =a. <*,y)

(d) Neither (a) nor (b)

(a) (*,y + z) = (x,y) + (x,z)

(b) Both (a) and (b)

(8)Q.2 (A) Attempt any ONE.

(i) State and prove Rank Nullity theorem.

(ii) If V and W are any two real vector spaces, prove that, a linear map T: V-> W is an 
isomorphism iff, for every basis {vj of V, (T(Vj)} is a basis of W.

(B) Attempt any TWO.

(i) verify Rank Nullity theorem for a map T: R3 R2 defined as T( x, y, z) = (x, y+z)

/ 2 0 4 1 \ 
12 15 
15 10 
0 5 8 4

det
(12)

(iii) Solve the following equations Using Cramer's Rule.

x + 2y - z = 5 

2x - y + 3z = 10 

3x + 2y \z = 15

(iv) For any A G Mn(31) , prove that det. (adj. A) = (det. A)n 1 

Q.4 (A) Attempt any ONE.

(i) State and prove Cauchy Schwarz inequality

(ii) Let V be a real inner product Space and u be a unit vector in V. prove that, for any v G V,

||v - Pu(v)|| < ||v - au\\, Va G R 

and also prove that the equality holds if and only if PuOO -

(ii) verify whether the map T: R2-» R3 defined as T(x, y) = (x, y, 0) is a linear isomorphism.

(iii) Verify whether the following system is consistent and find the solution set if the 
system is consistent.

2x1 — 3x2 ~ 7*3 + 5*4 + 2*5 = -2
*i - 2*2 - 4*3 + 3*4 + *5 = -2

2*i - 4*3 + 2*4 + *5 = 3 
2*! - 5*2 - 7*3 + 6*4 + 2*5 = -7

(8)

(iv) If V and W are real vector spaces and T: V-* W is a linear isomorphism then prove that 
an inverse map T1: W -* V is also an isomorphism.

au.

2 | P a g e
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(12)(B) Attempt any TWO.

(i) Find an orthonormal basis of space of solutions of the equation 2x + 3y - z = 0

(ii) Find the angle between the vectors (1,0,1) and (-1,1,0) in ft3.

(iii) Verify whether the vector space M2(R) on which a product defined as (A,B) = tr. (.ABy, 
is an inner product space.

(iv) If x, y are any two vectors in a real inner product space V, prove that

\\x + y\\2 + \\x - y\\2 = 2 ||x||2 + 2 ||y||2 

and ||x + y||2 - ||x - y||2 = 4(x,y)

Q.5 Attempt any FOUR. (20)

(i) If T: V W is a linear map, prove that

(a) Ker.T is a subspace of V;

(b) Im.T is a subspace of W.

(ii) Using gram Schmidt orthogonalisation process, find and orthogonal basis of a subspace 
of fl4 whose basis is {(1,1,1,1), ( 0, 2, 0, 2), (-1,1, 3, -1)}

(iii) Prove that the square matrix A is invertible if and only if the columns A| of A are 
linearly independent.

(2 4 1 8
(iv) Find the rank of a matrix I 3 5 4 —5

V-l 2 1 2

(v) state and prove triangle inequality in an inner product space.

(vi) Prove that an n x n matrix A is invertible if and only if det (A) =0.

4 | P a g e
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Please check whether you have got the right question paper.

N.B.: 1. All Questions are compulsory.
2. Figures to the right indicate full marks.
3. Use of log-table/nonprogrammable calculator is allowed.

1. A Select the correct option and complete the following sentences, (any twelve)
The vapour pressure of a liquid become equal to the atmospheric pressure at

12
1

its
(a) melting point (b) boiling point (c) freezing point 

2 Aldehyde react with HCN to form
a) Acid b) Esters c) Cyanohydrin
---------mixtures cannot be separated into its components.
(a) binary (b) azeotropic (c) ideal
Primary alcohol is obtained by reaction of Grignard's reagent with
a) Formaldehyde b) Acetaldehyde c) Benzaldehyde
According to Arrhenius theory, as temperature increases, the rate of reaction.
(a) increases (b) decreases (c) remains the same

^ General electronic configuration of group 13 elements is

a) ns2np3 a) ns2np4 a) ns2np!
7

Chlorination of toluene is an example of 

(a) parallel (b) consecutive (c) thermal reaction 

The atomic number of Germanium is 

a) 32 b) 24 c)47
Boron is a----------- .
(a) metal (b) non-metal (c) heavy-metal 

^ Zone Refining method uses the concept

a) impurities are more soluble in molten phase
b) impurities are less soluble in molten phase.
c) none of the above

* * Pentahalides are not formed by-------- .

3

4

reaction.

8

9

<b
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^ What is steam distillation? With the help of a neat diagram explain the principle 

behind steam distillation.
ro\
v J State and explain Raoult’s law. Using vapour pressure-composition diagrams 

explain positive and negative deviations from Raoult’s law.
What are partially miscible liquid mixtures? Discuss the mutual solubility with 

temperature of the following systems.
(a) Triethylamine -water system (b) Nicotine - water system
What is meant by chain reaction? With the help of a suitable example explain the 

important steps in a chain reaction.
® Discuss the activated complex theory of reaction rates.
^ Compare the Activated complex theory with collision theory highlighting the 

merits of each theory.

(a) nitrogen(b) phosphorus(c) arsenic
^ Heptane and ethyl alcohol show___

a) positive b) negative c) zero or neutral 
13 P-block elements belongs to group 

b) 1 to 2

deviation from Raoult's law

c) 3 TO 12 
reaction

a) 13 to 18
14 Cannizaro reaction is a 

a) elimination b) redox c) hydrolysis
15 Rate =k[NO]2[02] the overall order of the reaction is 

a) First order b) Second order c) Third order
16 Example of reactive methylene compound is 

a) Acetone b) Acetyl acetone c) Diacetone
17 The methylene group is------------

a)-CH2 b)-CH3 c) =CH-
18 IUPAC of acetone is 

a)2-propanal b) 2-propanone c) ethanal

(D)

B State whether the following statements are true or false, (any three)
1) The distribution law is valid only if the species with the same molecular 

condition exist in the two phases which are in contact with each other
^ Borax is used in laundry products.
^ The C-C-0 bond angle in sp2 hybridized Carbonyl group is 120°.
4) Ideal solution does not obeys Raoult's law .
5) FC reaction is used to prepare aldehyses
6) Phenol are more acidic than carboxylic acid

03
3. Attempt any four of the following.

(A) Explain the structure of Diborane?
(B) What is inert pair effect? Explain with respect to group 13 elements
(C) Explain the chemistry of silicon with respect to reaction with oxygen and formation of 

SiCLj
(D) How will you prepare ultra pure Silicon and Germanium using Zone Refining method?
(E) What are different oxides of nitrogen and calculate oxidation number of nitrogen in each 

oxide?
(F) Explain the preparation of ammonia by Haber Bosch process

20

C Match the followings—(any five) 05 4. Attempt any four of the following.
(A) Explain the Cannizaro reaction with one example and the mechanism.
(B) Convert ethyl acetoacetate to succinic acid
(C) Draw structure of:

1. Diphenyl ketone
2. salicylaldehyde
3. allyl aldehyde
4. o-bromo benzaldehyde
5. p-methyl acetophenone

(D) Prepare a primary , secondary, tertiary alcohol by using methyl Mg iodide.
(E) 1. How is acetophenone prepared by using the FC reaction

2. How is acetaldehyde and acetone prepared from ethene and propene respectively
(F) What is the action of the following:

1. hydroxyl amine on benzaldehyde
2. hydroxyl amine on acetone
3. Any Grignard reagent on acetophenone.

20Column A Column B
1. Water + phenol group 15 element
2. Nitrogen group 14 element
3. Silicon Study mechanism of the reaction
4. HsCg- CO- C6H5 Partially miscible mixture with upper CST

5. *C’ in>C = O is 
Chemical kinetics 
deals with

Partially miscible mixture with lower CST
6. Ideal solution

Electrophile
Benzophenone
Nucleophile

5. Attempt any four of the following.
(A) State Nerast distribution law. What are the important applications of it?

20
2. Attempt any four of the following. 20



/
® In a first order reaction at gaseous state, the rate constants were found to be

3.667xlO’V1 at 457.6 K and 5.117XKTV1 at 510.1 K. Calculate (i) the energy of
activation of the reaction (ii) the rate constant at 480.0 K. [R= 8.314 J K 1 mol'1]

(C) Give the electronic configuration of elements of group 15 and on this basis discuss 
their general properties.

(D) Explain the structure of Borax and write its important uses.
(E) Two moles of benzaldehyde react with alcoholic KCN. Name the reaction, write 

the reaction and the mechanism of the reaction
(F) Explain the Claisens-Schmidt reaction with one example and mechanism

xxxxxx
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Marks: 100Time: 3 hrs
1. All questions are compulsory
2. AU questions cany equal marks
3. Draw neat labelled diagram wherever necessary

N.B:

Ql. A) Fill in the blanks
Ratio of double recessive epistasis is

(05)
a)

(9:7,9:3:3:1, ,15:1)
stains lightly during the interphase but darkly during the various stages ofb)

cell division.
(Euchromatin, Heterochromatin, Telomere)

c) During anaphase_______ chromosomes appear ‘L’ shaped.
(Metacentric, Sub-metacentric, Acrocentric)

d) Lac repressor binds to____ _
(operator, promoter, activator)

e) Cytosine is a______ _
(base, sugar, phosphate)

to prevent transcription

Ql.B) Match the column (05)
A B

Circular chromosomeFather of geneticsA
deutoranopiaDNA iB

Plasmid DNA Gregor MendalC ii
Colour blindnessD Royal disesasev

X-linked recessive genesE Deoxyribose sugarv

Ql.C) State whether true or false
a) Locus is particular location of gene on a chromosome.
b) Pattern of baldness is recessive in men and dominant in women
c) Genes present on non-homologous part of Y chromosomes are called as Y linked 

genes.
d) Lac operon is an inducible system
e) Uracil is a Purine

(05)

Ql.D) Answer in one sentence
a) What do you mean by homozygous?
b) Define Gynandromorph
c) Define Idiogram
d) What is monocistronic mRNA ?
e) What is heterochromatin?

(05)



(10)
»d write briefly with one exentpie ubou, 

b) S“ “Siis? Give a detailed account of double dominant epistasia

Q2.B) Answer the following (any two)
a) Explain the modern concept of gene
b) Differentiate between genotype and phenotype
c) Describe co-dominance with a suitable example
d) Give an account of the symbols used in human Pedigree analysis

(10)

(10)Q3.A) Answer the following (any one)
a) Classify chromosomes on the basis of position of centromere.
b) Explain the inheritance of colorblindness in man.

(10)Q3.B)Answer the following (any two)
a) Explain Lambrush chromosomes
b) Write significances of balbiani rings
c) Write a note on Hypertrichosis
d) Differentiate between human X and Y chromosomes

(10)Q4.A) Answer the following (any one)
a) Describe the process of Replication along with a diagram
b) How Lac Operon is regulated in presence and absence of lactose.Explain

Q4.B) Answer the following (any two)
a) Explain Griffth Experiment
b) Differeentiate between B and Z DNA
c) Give the salient features of Watson and Crick model
d) Explain the structure of tRNA

(10)

Q5) Write short notes on (any four)
a) Incomplete Dominance
b) Parthenogenesis
c) Post transcriptional modifications
d) Hershey and Chase Experiment
e) Salivary gland chromosome of drosophila
f) Lyons chromosomes

(20)

*********************************************************************
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41 SvmK W^erever necessary. . .
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---------------~m-^nding
’ simple penduluin^^ P

Physical pendulum is

12
Q.l to a

i2(a) l
___  (C) l + —
OsciUatiOTi^e damped due to the 
(a) restoring force 
(c) gravitational force

(d) k + *(b) k
ii)

(b) frictional force 
(d) driving force.

iii) Carnot cycle contain _______
(a) 2-Isothermal & 2-Isobaric 
(c) 2-Isobaric & 2-Adiabatic

* 2r*M“c(d) 2-Isochoric & 2-Isobanc

iv) Entropy remain constant means ^
(a) Isobaric (b) Isochoric (c) Isentropic id) Adiabatic—_—
Otto engine heat is absorbed at constant__
(a) Pressure (b) Volume (c) Temperature________
3He can be used in application for production of low temperatures 
below.
(a) 100

v)
(d) Entropy

vi)
°K.

(d) 1(b) 50 (c) 10

03(B) Answer in one sentence :
Give the expression for the time period of a compound pendulum.
What is thermal efficiency of the heat engine? _

i)
ii)
iii) What is cryogenics?

05(C) Fill in the blanks
i) Centre of suspension and centre of oscillation are mutually
ii) Steady state displacement and the driving force are in phase for 

frequencies.
Machine of the second kind is impossible.iii)

Liquid He undergoes a transition at a temperature of 2-17°K is 
known as _•_______________ ____________
No change in the critical value of initial temperature due to throttling
process is known as the

iv)

v)

Q.2 (A) Attempt any one 08
What is reversible compound pendulum? Derive Bessel’s formula toi)
calculate *g’ using it.
Set up the equation of motion for rocket and obtain an expression 
for the velocity of the rocket at any instant t.

ii)

I



*•

(B) Attempt any one (C) Attempt any one 0408
Obtain the differential equation of a damped harmonic oscillator and
discuss its solution.

i) Find the efficiency of Diesel engine for which the adiabatic
compression ratio is 17 and adiabatic expansion ratio is 5. 
(take y= 1*4) ___________

i)
■

Explain the concept of centre of mass of a system of particles in one, 
two and three dimensions.

ii)
{^)T = T{^\ = T(£k) using MaxwelPsii) 3rd thermoShow the

dynamical relations(C) Attempt any one 04 ITwo springs whose spring constant ki and k2 are connected in
series. One of the springs is connected with rigid support and other 
end is connected with block of mass m. The system is kept on a 
frictionless surface. Show that the period of oscillation of mass m is

i) 20Attempt any fourQ.5
If the particle of mass 0*24 kg is placed in a field of potential 
U = 3x2 J then the particle is performs a SHO. Set up the differential
equation of a simple harmonic oscillator._________
Discuss the condition for maximum and minimum time period of the

i)

'
m(k1+fc2)T ii)ktk2 compound pendulum.

Show that there are four points collinear with the centre of gravity
for which the time period of the angular SHM of a compound 
pendulum is the same.

ii) Discuss Entropy and disorder.in) A
Discuss the different statements of 2nd law of Thermodynamics.iv)
Distinguish between Otto and Diesel engine. :V)

Explain the Isentropic and Inversion curvevi)
Attempt any one(A) 08Q.3 **********
Explain the principle of Carnot Cycle with their all stages with the
help of an indicator diagram, (don’t derive equation)______________
Explain Kelvin’s thermodynamic scale of temperature. Show that the
ratio of the two temperatures is equal to the ratio of the quantities of 
heat absorbed and rejected by the Carnot engine operating between 
these temperatures.

i) ft
-ii)

'Mi:

(B) Attempt any one 08
Derive an expression for entropy of steam.i)
Using T-S diagram explain the concept of reversible heat transfer 
their efficiency.

ii)

(C) Attempt any one 04 i
i) A Carnot engine working as refrigerator between 350°K and 300°K 

receives 500calories of heat from the reservoir at the lower -v':

temperature. Calculate the amount of heat rejected to the reservoir 
at the higher temperature. Calculate the amount of work done in 
each cycle to operate the refrigerator._______ 1

ii) When lOOp of water is heated from 10°C to 90°C find by how much 
does the entropy of water changes?
(Given : Specific heat of water S = 1 cal/gram-K)___________

5S
t.-;*Q.4 (A) Attempt any one 08
\ri) State and explain Nemst heat theorem.

ii) Explain the principle of working of an Otto engine with the help of an
indicator diagram, (don’t derive equation).________________________

3(B) 08Attempt any one
i) Derive the Clausius - Clapeyron’s Latent heat equation.
ii) Obtain an expression of efficiency of Diesel engine.

(don’t write working).__________________________

Z



Paper/ Subject Code: SYS306 Mathematics Paper-III:Discretc Mathematics (Revised)

Time: 3 Hours Total Marks: 100

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

(20)Q.l Choose the correct answer in each of the following: 
i) The number of element in S6 is 
(a) 120 (c) 24 (d) 720 

permutation, 
(d) even

(b) 36
ii) The permutation in which every element goes to itself is called

(c) identity(a) cyclic (b) Transposition 

iii) Signature of a cycle of length r is
(c) c-i r1

iv) For the sequence 1,7.25, 79,241, 727,..., an explicit formula for (an) is

(c) —3n + 4

(d) None of these(a) (~l)r (b) r

(d) n2 - 2(a) 3n + 2
v) A student can choose a computer project from one of three lists. The three lists contain 23, 15,

(b) 3n-2

18 possible projects respectively. How many possible projects are there to choose from?
(d) 41

vi) Let 5(n, k) denote the Stirling number of second kind, then the value of S(n, 1) is
(d) None of these

vii) In a class of 50 students, how many minimum number of students are there who were born in 

the same month?

(c) 33(b) 56(a) 38

(c) n(b) 0(a) l

(d)7(c)6(b) 10(a) 5

viii) Er=onCV =
(a)2n+1
ix) The sum of all coefficients in (2x + 3y + z)2 is

c) 12

x) The letters of the word CHORD can be arranged in a row in how many ways?
(c) 24

(d) 2n(c)0(b) 1

(d) 18(b) 36(a) 6

(d) 64(b) 48(a) 120

1



(08)Q.4 (A) Attempt any ONE question from the following:
i) State and prove the Multinomial Theorem.

ii) Show that Zfc=o(fliC*)(nCr-fc) = (m + n)Cr where m,n,r are positive integers.

Q.2 (A) Attempt any ONE question from the following: 

i) For the permutation (T = (

(a) Find the inverse of <T

(b) Express cr as the product of transposition and find the sign of a.

(08)
123456789
548193762)

(12)(B) Attempt any TWO questions from the following:
i) State and prove the Binomial Theorem.
ii) Find the coefficient of xyz3 in the expansion of (2x - 3y + 4z)5
iii) Find the number of positive integers from 1 to 160 which are not divisible by 2 or 3 or 5.
iv) Find the number of solutions of the equation x + y + z = 12 , where x,y and z are positive 

integers.

ii) Solve the linear homogeneous recurrence relation 

an = Ban—i - 21a 4-18a for n > 3, a0 = 0, a1 = 2, a2 = 13n-2 n-3

(B) Attempt any TWO questions from the following:
i) Show that the product of two even permutations is even.

ii) Determine whether the given permutation is even permutation or odd permutation.
12345678 
42165873

iii) Solve the recurrence relation by using characteristic equation.

for n> 2, aQ = 0, a1 = 1
iv) Solve the recurrence relation by using iterative method.

for n>2,

(12)

(20)Q5. Attempt any FOUR questions from the following: 

a) If a = (T=( ) 12 3 4 
2 4 13

12 3 4 
3 4 12 ) and /? = ( ) find whether a o p = P o a.

b) Solve the recurrence relation

an = O&h-i — 9an_2,— San-1 6an_ 2, for n> 2, a0 = 2, ax = 3
c) Find the value of 5(6,3).
d) If 30 dictionaries in a library contain a total of 61327 pages, then show that one of the 

dictionaries has at least 2045 pages.
e) State and prove the Pascal’s Identity.
f) Find the value of D6 and DQ by using the derangement Dn

**************

— **71-1 "h 2, ax = 3

Q.3 (A) Attempt any ONE question from the following:
i) Show that the set of all integers 7L is countable.

ii) Let S(n, k) denote the number of partitions of a nonempty set A with n elements into k parts. 

Show that 5(n, k) = 5(n - 1, k - 1) + k S(n - 1, k) ; 2 < k < n - 1

(08)

(B) Attempt any TWO questions from the following:

■ i) Show that the number of subsets of a finite set having n elements is 2n.

ii) Prove by mathematical induction 5(n,n - 1) = nC2, n > 2

iii) Let A= [a, b, c, d}. Find the Stirling number of second kind for k = 1,2,3,4 by actually 

partitioning of A into k parts.

iv) State the Pigeonhole Principle. If five points are taken in a square of 2 units, show that at 

least two of them are not more than V2 units apart.

(12)

3
2
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l) All questions are compulsory.
1) Use of non- programmable calculator is allowed.
5) Draw figures wherever necessary.
) Symbols have their usual meanings unless mentioned.

12i) Select the correct option
The gradient of a function ( sinx + cosy ) is

(b) cosx i + siny j 
(d) sinx i +cosy j

(a) cosx i- siny j 
(c) sinx i - cosy j

A charged particle at P ( 5, 30 °, 2) is in which coordinate system? 
(a) Space
(c) Spherical (d) Cylindrical

•)
(b) Cartesian

The cut off frequencies are called 
(a) half-power 
(c) quarter power

i)
(b) full power 
(d) band power.

The stabilization of operating point in potential divider circuit is
provided by.......
(a) Re consideration 
(c) Vcc consideration

(b) Rc consideration 
(d) v„k consideration

Tank circuit contains 
(a) R-C parallel 
(c) L-C parallel

I
(b) R-C series 
(d) L-C series.

i) For ideal OP-amp ... 
(a) loop gain infinite 
(c) infinite CMRR

(b) zero temperature drift 
(d) All are true

3) Answer in one sentence : 03
1 State divergence theorem.
i) What is the role of coupling capacitor in practical amplifier?.
ii) What is an oscillator?

Fill in the blanks 05
i) In spherical polar coordinate 6 is called angle.
iil The operating point is called as
ii) Gain of the amplifier is reduced due to feedback.
iv) Voltage gain in inverting mode of an OP-amp is
v) oscillator can produce signal up to 1MHz.



08for curl. Give it’s geom^al

alld fUf^^f^vSuateJpSF^hSiTte the curve in the^i^ 

y= 2x2 , from ( 0, 0 ) t0 .( \l2l )-------------------------------------------- ———-——

)2

If Fii)

08
yz krcvalual^rfF^sTwhere s is the surface^flh^

hmmded by x= 0, x=l, y-0,y!lA^;——---- -—=-------------- _
If the spherical polar coordinates arex - rsin0cos<f< and z icos0, then 
find dr/ 8r dr / 96, dr/ 9®. Where r is the position vector of a point inii)

space.

04(C) Attempt any one______________ _______ __________ ___________
Calculate the volume of sphere of radius R, using spherical polari)
coordinates.
If ~ jA.dl = J B.ds , show that B = Curl A.ii)

3 (A) Attempt any one. 08
What is feedback. ? Explain different types of feedback using blocki)
diagram.
Show that the use of collector feedback resistor for biasing improves 
the stability factor compared to fixed biased .

ii)

(B) Attempt any one 08
Give detail circuit analysis to determine a) collector current, b) 
collector-emitter voltage in case of voltage divider.
Explain practical circuit of transistor amplifier.

i)

ii)

(C) Attempt any one 04
i) In base resistor method, if a Si NPN transistor has p = 125, Vcc = 24 V, 

VcE= 6V at IE= 4mA, VDE = 0.6V. Find R:,R„
An amplifier has gain of 100, its upper cutoff is 100 KHz. Find it’s gain 
with feedback.

ii)

1 (A) Attempt any one
With the help of a diagram explain phase-shift oscillator, 
expression or it’s frequency.
Explain the working of Hartley oscillator.

08 >i) Derive an

ii)

(B) Attempt any one
Write a note

08
i) on OP-amp as integrator.

ii) f)ragraar explaio use °f op-amp as



f) Attempt any one 04
A Colpitt’s oscillator has C, = 0.02 pF, C2 = 0.002 juF, and L = 10 pH. 
Find the frequency of oscillation.
OP-amp in inverting mode has o/p of -12V, when the i/p is 120mV. 
What is the i/p resistance of OP-amp to be used?

I

)

Attempt any Four. 20

Calculate the work done in moving a particle from ( 1,2) to ( 2,3)
along straight line in the force field F= xn + (x- y) j._______________ _

Prove that cylindrical coordinate system is orthogonal 
Write a note on i/p resistance of an amplifier.

What is faithful amplification ? Explain the conditions to be fulfilled to 
get faithful amplification.____________________________
Give details of transistor as an oscillator.

)

Explain OP-amp as a voltage follower.
**********

*• >•
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4) Symbols have their usual meanings unless mentioned.

12(A) Select the correct optionQ 1
For the given hall absorption coefficient is 0.2 and volume 1000 m3
area 4200 m2. The reverberation time is____ .

i)

(b) 2.008 s (c) 2.8 s(a) 2.08 s (d) 2.18 s

Population inversion technique is mainly used for light 
(a) modulation 
(c) demodulation

ii)
(b) amplification 
(d) simplification

None of the crystal axes are perpendicular to any other and also none
of the angles then the crystal has___symmetry.
( a) trigonal ( b ) monoclinic ( c ) triclinic ( d ) cubic

iii)

If *r* is the radius of an atom in a crystal in SC, then the nearest
neighbor distance is____ .

iv)

(a)r/2 (b) 4r (c) 2r ( d ) r/4
magnetic material can be simply magnetized andv) The

demagnetized.
( a ) molded ( b ) hard ( c ) soft ( d ) supercooled
The forbidden energy gap is ~ 7 eV. The material is_____ .
( a ) Insulator ( b ) conductor ( c ) semiconductor ( d ) dielectric

vi)

(B) Answer in one sentence: 03
ii What is echelon effect?

Define co-ordination number.ii)
iii) What is the relation between the resistance and resistivity in case of 

conductors?

05(C) Fill in the blanks
i) The ideal absorber of the sound is
ii) If the Miller indices of two planes have the same ratio then the planes 

to each other.are
iii) The number of Bravais space lattice is
iv) The maximum and minimum values of band gap energy for which 

absorption of visible light are possible are
outermost orbit has even number of electrons.

eVand 1.8 eV
v) In the



]

^T^fr^SSrrfbinidSirWh^ the factors of
^ in brief._________________________ ________

^^r^j-j^^g^i^Tltsgeometjy and principle ofWjgjr

applications of^optical fiber 

detail.

05Q.2
What is acoustics 
sliding? Explain an^twom
What is an ■ _ __________

i)

ii)

0Sin communication and
medicine. ______________ ——
Explain three uses of LASER in

ii)
fC| Attempt any one____ _________ _____ _

A^udcaTfiber has N.A. 02^drefractive index of 1.59 determine the 
stance angle for the water which has a refractive index Of 1.33. 
pwithilSio of population rfhvo energy states of the active medium 
nroducing laser transition between which has wavelength 7000 A. 
A«nme temperature 27° C ; K = l-38_x 10 ” J/KL

04
i)

ii)

os:Attempt any one ________________________ ________________
What are
significance?_______ _______________________________________
Derive an expression for the inter-planar spacing for planes of the 

( h k 1) type in case of a cubic structure.__________________ ____

(A)Q.3
Miller indices? How are they determined? What is theiri) s

)ii)

Attempt any one_______________ ____________ ______________________ _
Draw different types of simple cubic structure and different trigonal 
structure. Explain them on the basis of characteristic features.
Show that the atomic packing factor for a simple body centered cubic
structure is 0.68. _____

(B) 08
i)

ii)

-(C) Attempt any one 04
For FCC cubic crystal obtain (a) atomic radius ( b ) volume of unit cell.i)
Show that the maximum radius of the sphere that can just fit into the 
void at the body center of FCC by facial atoms of 0.414r. (‘r’ is atomic 
radius)_______ ________________ ~____________________

ii)

Q.4 (A) Attempt any one 08
i) Explain the energy bands in solids using ‘Si* as reference atom.

Explain the construction of LEDs and LCDs.ii)

(B) Attempt any one 08,
i) Write a short note on Pyroelectric materials and ferroelectric materials

ii) Write a note on origin of magnetism in solids and also comment on 
magnetic hysteresis.



Attempt any one(C) 04
Write a note on dielectric materials.i)
Draw a diagram showing the behavior of external magnetic field in
paramagnetic and diamagnetic materials. __________

ii)

Q.5 Attempt any four 20
Explain the terms: population inversion and pumping, active medium.
Determine the relation between absorption coefficient and
reverberation time._____________________________________
Explain hexagonal closed packed structure with the help of neat diagram.
Define co-ordination number, atomic radius , nearest neighbor distance.
Distinguish between Soft and Hard magnetic materials.
Discuss single mode and multimode optical fiber.

i)
ii)

iii)
iv)
v)
vi)

**********



(3 Hours) Marks: 100

Note: All questions arc compulsory
Figures to right indicate full marks

Q l.A. Fill in the blanks with suitable option and rewrite the statement (any Twelve): 
i. Sample collection tools / equipments are generally called sample _____ .

a) bottle

b) thief

(12)

c) extractor

d) increment
__ is a most suitable indicator for titration of acetic acid against NaOH.

c) methyl orange
d) starch

ii.
• a) phenolphthalein 

b) methyl red
Wavelength of visible light isiii.

a) 400 to 750 nm
b) 200 to 400 nm

Ostwald’s ripening refers to__

a) digestion

b) Drying
v. Solution in the burette is called

a) Titrand
b) Neutral solution

vi. Blowing of pipette is_______

a) Random error

b) Instrumental error
vii. Sample is a small representative replica of the

a) Universe

b) Error
viii. Thcrmogravimelry is based on

a) Decrease

b) Stability

ix. In photometric titrations, ____

a) Absorbance

b) Adsorption

x. Sample subjected to analysis is

a) Gross sample

b) Increment

c) 400 to 750 m

d) 400 to 750 mm
of precipitateiv.

c) Ignition

c) Titrant

c) Operational error

c) analytical sample

d) test sample
in-weight due to heating at constant rate.

c) Increase
d) consistency

is plotted against volume of titrant added.
c) Absorption

d) emission intensity

c) Analytical sample

I



/I

acid and weak base titration will be at pH 
c) more than 7

itralization of strongThe ncixi.

a) 7
b) less than 7 

xii. Spectropholom

analysis

a) Filler
b) Monochromator

Absorbance and transmittance of an absorbing solution are related by the cxpress.cn
c) A - - logioT

a) A - 1 /F

b) A = logioT
Balhochromic effect is the shift in absorption to

to give only the desired wavelength beam of light foreter has

c) mono wavelength lamps

xiii.

xiv.
c) very high peaka) Shorter wavelength

b) longer wavelength
Beer - Lambert's equation is strictly obeyed ar concentration upto

c) 10'2M
xv.

a) 10'5M

b) 10'3M
xvi. Chemical analysis is called semi-micro scale analysis, when sample taken per test is

c. 1 to 10 mga. 1 to 0.1 g
b. 10 to 100 mg

Sintered glass crucibles are used in

a) gravimetric

b) volumetric

xviii. In thermogravimetry the weight of sample is recorded as a function of

analysis.xvii.
c) potentiomctric

a) mass

b) temperature
c) concentration

B. whether the following statements are true or false (any Five): P)
i. Analytical sample means the sample subjected to analysis.
ii. Single step washing with large volume of wash liquid is more efficient to remove the impurities 

than multi-step washing with a small volume of wash liquid.
J

iii. Instrumental analysis are better than classical analysis considering personal

iv. Colorimeters are more sensitive than Spectrophotometers.

v. Spectrophotometers are more sensitive than colorimeter.
vi. All precipitates

errors.

required to be heated above 250°C for drying, 
vii. Digestion of precipitate improves the fillerabilily

are

2



C. Match the following (any Three): (3)
BA

a. Radiation energy to electrical signal

b. Digestion

c. platinized platinum plates

d. Complexometric titrations

e. Metalo-chromic indicator

f. Acid - base titration

i. EDTA

ii. phenolphthalein

iii. Ostwald's ripening

iv. Eriochrome black T

v. Conductivity cell

(20)Q 2. Answer any Four of the following sub-questions
A. Calculate the mean and median of the following data 

215.64, 215.66, 215.70, 215.72, 215.378

B. With the help of suitable diagram explain sampling of gas from the stag.
C. Define: (i) Sampling unit (ii) Gross sample (iii) Analysis sample (iv) increment 

(v) sub - sample
D. A water sample was analyzied by 10 students for determination of its hardness and reported the 

following hardness result for the sample having true value of hardness 162.7 ppm
5 |~62 3 41 7 9 108

162.8 162.3162.1 162.5 163.1 162.6 162.3 162.3162.7 162.6
Calculate the absolute and relative error for the above data

E. Write note on - “coning and quartering method of sampling”.

F. With the help of suitable diagram explain any two sampling tools for hard solid samples with its 
working.

Q 3. Answer any Four of the following sub-questions
A. What are the various types of titrimetric analysis? Give one example each.

B. Discuss various steps involved in gravimetric analysis, with precautions to be taken at each step.
C. Calculate the normality (N) of the following molar solutions:

(i) 0.5 M sulphuric acid
(ii) 0.2 N sodium hydroxide

D. What arc secondary standards? What properties the compound should have to be called a 

secondary standard?
E. What are primary standards? What properties the compound should have to be called a 

primary standard?
F. Discuss the theory of acid base indicators.

(20)

(iii) 0.6 M succinic acid

3



Q 4. Answer any Four of the following sub-questions (20)
A. Compare the advantages and limitations of single beam and double beam spectrophoto
B. Compare the advantages and limitations of colorimeter and spectrophotometer?
C. 3.1 x 10'3 M solution of nickel salt has a transmittance of 45% when measured at 510 ftni in a

cell with path length of 1 cm. Calculate the absorbance of the salt solution if its concentr f 
is doubled of its original concentration.

D. Discuss (lie general block diagram of analytical instrument.

E. Compare the advantages and limitations of colorimeter and spectrophotometer?

F. Explain the terms: 
a) Analyte b) Chromophore c) Absorbance d) Stimulus e) Auxochromes

Q 5. Answer any Four of the following sub-questions

A. Give source wise classification of determinate errors.

B. Distinguish between qualitative and quantitative analysis with two examples each.

C. How are Cu(ll) and Bi(III) estimated in a mixture using photometric titration?
D. List various types of gravimetric analysis with one example each.

E. Write a note on “sampling of liquids” with suitable tools used
F. Discuss the conditions for precipitation.

(20)

j
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MARKS: 100
; BOTANY: PAPER 2 SEM 3SYBSC

ALL QUESTONS ARE COMPULSORY 

ALL QUESTIONS CARRY EQUAL MARKS
ILLUSTRATE YOUR ANSWERS WITH NEAT AND LABELLED DIAGRAMS

Ql. A) Choose the correct option from the following and rewrite the sentence 10

i) Function of ribosome is to synthesize

a) lipids

ii) Prokaryotes have -— type of ribosome

c] 50S d) 60S

ib) proteins c) fats d)Amino acids

b) 80Sa) 70S

iii) The two strands in DNA helix are joined by

a)phosphodiester bond b) hydrogen bond c) lipid bond d) none of above

iv) -----breaks occus in the chromosome during the interstitial type of deletion

a) one b) two c) three

v) Eye color in Drosphila is due to---- inheritance

a) Sex linked b) multiple allele c) polygenic d) Extra nuclear

vi) Chloroplast inheritance in Mirablilis jalapa is example of....... inheritance

d) four

a)Extra nuclear b) cytoplasmic cJXlinked 

vii) The function of -— enzyme is to synthesis RNA primer 

a) nuclease

d)polygenic
(

b) helicase c] primase 

of mRNA means removal of introns and ligating of exons

d) ligase
viii)

a)splicing

be] in prokaryotes DNA replication starts at 

a) one

b)Capping c) tapping d) letting

origin of replication

b) two c) three d) four
x) The bond between, nitrogen base and pentose sugar in DNA is— 

a] Gycosidic bj phosphodiester

B) Answer the following in one sentence
c) hydrogen d)disulphide

10



a) What is karyoldnesis
b) What is replicon?
c) Function of ribosomes
d) Significance of cytoplasmic male sterility
e) What is Replication?

Answer the following in brief (any two)

a) Explain ultrastructure of mitochondria in detail. Add a note on its functions.

b) Describe the cell cycle in detail

c) Define mitosis. Discuss various stages

d) Describe the ultrastructure of DNA. Add a note on its functions 

Q3. Answer the following in brief (any two)

a) What are chromosomal aberrations? Discuss inversions with reference to their origin, 
cytological and genetic significance

b) Explain the methods of sex determination with suitable examples

c) What is cytoplasmic inheritance? Discuss in detail with reference to Chlamydomonas

d) What is sex linked inheritance ? Explain it with reference to eye color in Drosophila 

Q4. Answer the following in brief (any two)

a) What do you understand by Central Dogma? Explain the process of transcription in 
eukaryotes

b) Explain the role of enzymes involved in prokaryotic DNA replication.

c) Describe the Mese isons-Stahls experiment to prove that DNA replication is semi 
conservative

Q2. 20

20

20

d) Describe the mechanism of m-RNA processing in eukaryotes 

Q5. Write short notes (any FOUR)

a) Prokaryotic RNA polymerase

b) Haemophilia

c) Significance of meiosis

d) Nucleolus

e) Genetic code

f) Di?tkinesis

20



SS3H-- IQ|»l«0|g
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Time: 3 Hrs Total Marks: 100

Note: (1) All questions are compulsory.
(2) All questions carry equal marks.
(3) Draw neat and labelled diagrams wherever necessary.

1. A) Fill in the blanks by choosing the correct options given below.
a) Organisms that obtain food from decomposing dead matter are called 

(Heterotrophs, Saprophytes, Autotrophs)
b) Pigeon is

(Fructivorous, Sanguivorous, graminivorous)
c) Crocodile have _

(two, three, four)
d) Respiration with help of lungs is _

(Pulmonary , Cutaneous , cellular)

05

and its diet consists of cereals, pulses and seeds.

chambered heart.

respiration.

e) In case sperm of one individual unites with ovum of another. 
(Allogamy, internal fertilization, external fertilization)

B) Match the columns I and II 
Columns I
a) Book lungs
b) Filter feeding
c) Vertebrates
d) Planaria
e) Poly spermy

05
Columns II

i) Closed circulatory system
ii) flame cells
iii) Spider
iv) Cortical reaction
v) amphioxus

C) State whether True or False.
a) In cockroaches anterior aorta arises from posterior chamber of heart
b) RBCs are absent in most invertebrates
c) Cockroach has incomplete digestive system.
d) First meiotic division of primary ooctyte is completed to produce a haploid primary 

oocyte.
e) Ovoviviparity, is commonly seen in case of cartilagenous fishes.

05

05D) Define following.
a) Ruminants
b) Osmoconformers.
c) Air sac
d) Autogamy
e) Gynogenesis



102. A) Define in detail the physiology of digestion in roan.

OR

A) Describe the structure of Nephron.

B) Explain any two from the following.
a) Types of nutrition.
b) Digestive system of Araphioxus.
c) Ammonotelic animals.
d) Selective reabsorption.

3. A) Describe briefly the process of mteraal respiration m man.

10

:

10

OR

A) Describe the structure of heart in shark.

i:
B) Explain any two from the following.

a) Structure of gills of bony fish
b) Lungs of frog.
c) Open circulation.
d) Heart of earthworm

10

4. A) Explain the type of neurons on the basis of their structure and function. 10
OR

A) Describe asexual reproduction with their advantages and disadvantages.

B ) Explain any two from the following.
a) Pseudopodium in amoeba.
b) Nerve ring and nerve cord in earthworm.
c) Synaptic transmission.
d) Structure of ovum.

10

«

5. Write short notes on any four from the following.
a) Food vacuole in amoeba.
b) Tubular secretion.
c) Direct and indirect respiration
d) Mechanism of respiration in Clonus*
e) Walking legs of cockroach.
0 Homocercal tail.

20



S.Y.B.Sc. ZOOLOGY SEMIII PAPER III
ELECTIVE I

SS3l« -Time: 3 Hrs Total Marks: 100

N.B : (1) All questions are compulsory.
(2) All questions carry equal marks.
(3) Draw neat and labelled diagrams wherever necessary.

Q.l A) Fill in the blanks by choosing the correct options given below.
a) Behaviour that is monitored and controlled by genes without any influence of 

environment is called

05

(Ritualization, Innate behaviours, Learned behaviour)
indicates that food is near the live.b) In honey bee

(Round dance , Waggle dance, Mimicry).
__________elicit more response towards chemical changes in their surrounding.c)

(Flatworm, Tapeworm, Roundworm) 

d) Domestic dog has been proved as a competent 

(Reservoir, Intermediate, Definitive)

host of Leishmaniadonovani.

e) _____ are burrowing wonns but their burrows are typically shallow.

(Anecic, Endogeic, Epigeic)

B) Match the columns I and II and rewrite 05
I II

a) Salivation to sound of bell
b) Ritualization
c) Sheep
d) Clarification
e) Greater wax moth

i) Great crested grabes
ii) Definitive host

iii) Conditioned response
iv) Galleria mellonella
v) Foreign particles

05C) State whether True or False.
a) Wolfgang Kohler conducted experiments on insight learning in champanzees.
b) In territorial behavior animal protects its territory from intruder.
c) Regular milk contains both A1 and A2 beta casein.
d) Worms can survive in the pH range of 1-4.
e) Taenia solium are monogenetic parasite.

05D) Answer in one sentence.
a) What is law of effect.
b) Define migration in fish.
c) What is intracellular parasite?
d) Define vector
e) What is anthropozoonoses



Q.2 A) Describe innate behaviour with suitable examples.
OR

A) Describe warning colouration and cryptic colouration in animals.

10

B) Explain any two from the following.
a) Habituation
b) Thorndike experiment on instrumental learning
c) Schooling behavior and its advantages
d) Advantages and disadvantages of living in social groups

10

Q.3 A) Explain the life cycle of Entamoeba histolytica. 10
OR

A) Describe morphology and control measures of head louse

<B) Explain any two from the following.
a) Mode of transmission of bird flu
b) Signs and symptoms of Anthrax
c) Control measures of rabies
d) Causative agent of toxoplasmosis

10

Q.4 A) Describe composition of milk. 10

OR

A) Explain the advantages and disadvantages of traditional apiculture

B) Explain any two from the following.
a) Economic importance of honey
b) Prevention and control in wax moth
c) Types of earthworm on the basis of their habitat
d) Buffalo milk

10

I

Q.5 Write short notes on any four from the following.
a.) Scope of ethology.
b) Kin recognition.
c) Role of honey bees in pollination
d) European foul brood disease
e) Pathogenicity in Fasciola hepatica
f) Life cycle of Taenia solium in man

20


