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* B. Sc. SEMESTER-2 EXAMINATION-2017
BIOLOGY (ZOOLOGY) SUBJECT CODE : USG2CBIOO]
CHORDATE BIOLOGY AND PHYSIOLOGY
Date:- 27-03-2017, Mgnday Time:-02:00 To 04:00 p.m.
Totai Marks 70
NOTE: 1.There are total six questions.
2. Write answer of each new question from new page.

3. lllustrate your answer with neat and labeled diagrams.

Que-1. Multiple choice questions. (10)
1. Four chambered heart is present in all except____
(A)Dog (B} Icthyophis  {C) Crocodiles {D)Peacock
2. All are Viviparous Mammals, except_
(A)Bat {B) Platypus {C) Rat (D) Rabbit
3. In Lampreys paired appendages are_
(A} 2 Pairs (B) Absent (C)3 Pairs (D)4 Pairs
4, The flight muscles are attached with_____
(A)Keel or Sternum (B)Coracoids  (C)Scapula (D)Clavicle

5. Champion of long distance migrants is
{A)ArcticTern  (B)Flamingo {C)Snow Partridge  (D)European

white Stork
6. Dental formula of Rabbitis
(A)2033/1033 (B)2033/1023 (C)2022/1011 (D)2032/2033
7. The burrow of Rabbit is knownas
(A) Cave (B) Nest {C)Warren (D) All

8. In Rabbit which vein caring oxygenated blood?

(A)Coronary vein  (B)Cranial vein (C)Pulmonary vein  {D)Renal vein
9. Count of Basophils increasein '

(A)Allergic reaction (B) Leukemia (C) Hypothyroidism {D)AI
10.The artery enters into bowman’s capsule is called as

(A} Afferent arterioles {C) Glomerular capillary

{B) Efferent arterioles {D) None

Que-2 Answer in short any Ten Questions (20)
1. Write general characters of Class Reptilia.

Describe parental care in Stickle back fish.

Describe different phases in life cycle of Lamprey.

Enlist causes of bird’s migration.

Describe selection of site for parental care in Amphibian.

Enlist any four flight adaption for reduce body weight in birds.

Describe fore limbs of Rabbit,

Draw labeled diagram of ventral view of Rabbit heart.
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9. Enlist enzyme present in Intestinal juice of Rabbit and mention its functions.
10.Describe physical characteristics of Blood.
11 State normal cell count of RBC, total WBC and Platelets in healthy human.

12.Give the difference between Cortical & Juxtameduilary Nephron,

Que-3 Describe

1. Respiratory organs of Petromyzon.

2. Migration in Eels.

Que-3 Describe

1. Types of scales in Fishes.
2. Ammocoete larva of Lamprey.

OR

Que-4 Describe structure of typical flight feather of Bird.

Que-4 Describe parental care by direct carrying by parents in Amphibians.

OR

Que-5 Describe Respiratory tract of Rabbit.

Que-5 Describe
1. Teeth of Rabbit.

OR

2. Hepatic Portal system of Rabbit.

Que-6 Describe

1. Structure of Uriniferous tubules.

2. Formation of Urea.

OR

Que-6 Describe types of white blood cell in detail.

KXXXX

XXXXX

{5)
(5)

(5)
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(05)
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- B.Sc. SEMESTER-2 EXAMINATION-2017
BIOLOGY (ZOOLOGY) SUBJECT CODE : US02CBIO0O1
CHORDATE BIOLOGY AND PHYSIOLOGY
Date:- 27-03-2017, Mynday Time:-02:00 To 04:00 p.m.
Totai Marks 70
NOTE: 1.There are total six questions.
2. Write answer of each new question from new page.

3. lllustrate your answer with neat and labeled diagrams.

Que-1. Multiple choice questions. (10)
1. Four chambered heart is present in all except_____
(A)Dog {B}Icthyophis  (C) Crocodiles {D)Peacock
2. All are Viviparous Mammals, except___
{A)Bat (B) Platypus {C) Rat (D) Rabbit
3. In Lampreys paired appendages are_____
{A}2 Pairs (B) Absent (C)3 Pairs (D)4 Pairs
4. The flight muscles are attached with____
(A} Keel or Sternum {BYCoracoids  {C)Scapula (D} Clavicle

5. Champion of long distance migrants is
{A)Arctic Tern  (B)Flamingo (C)Snow Partridge  (D)European

white Stork
6. Dental formula of Rabbitis ____
(A)2033/1033 (B)2033/1023 (C)2022/1011 {D)2032/2033
7. The burrow of Rabbit is knownas _____
(A} Cave (B) Nest {C}Warren (D)Al

8. in Rabbit which vein caring oxygenated blood?

(A)Coronary vein (B)Cranial vein {C)Pulmonary vein  {D)Renal vein
9, Count of Basophils increasein

(A) Allergic reaction  {B) Leukemia (C)Hypothyroidism  (D)All
10.The artery enters into bowman’s capsule is called as ___

(A) Afferent arterioles (C) Glomerular capillary

{B) Efferent arterioles (D) None

Que-2 Answer in short any Ten Questions (20)
1. Write general characters of Class Reptilia.

Describe parental care in Stickle back fish.

Describe different phases in life cycle of Lamprey.

Enlist causes of bird’s migration.

Describe selection of site for parental care in Amphibian.

Enlist any four flight adaption for reduce body weight in birds.

Describe fore limbs of Rabbit.

Draw labeled diagram of ventral view of Rabbit heart.
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9, Enlist eniyme present in Intestinal juice of Rabbit and mention its functions.
10.Describe physical characteristics of Blood.

11.State normal cell count of RBC, total WBC and Platelets in healthy human.
12 Give the difference between Cortical & Juxtamedullary Nephron.

Que-3 Describe
1. Respiratory organs of Petromyzon. (5)
2. Migration in Eels. {5)
OR
Que-3 Describe
1. Types of scales in Fishes. {5}
2. Ammocoete larva of Lamprey.

Que-4 Describe structure of typical flight feather of Bird. (1¢)
OR _
Que-4 Describe parental care by direct carrying by parents in Amphibians.  (10)

Que-5 Describe Respiratory tract of Rabbit. (10)
OR '
Que-5 Describe : :
1. Teeth of Rabbit. {05)
2. Hepatic Portal system of Rabbit. (05)

Que-6 Describe

1. Structure of Uriniferous tubules. o - (06)
2. Formation of Urea. g {04)
OR o
Que-6 Describe types of white blood cell in detail. ' (10)
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Q. 1. - o As(@s Al ‘ (10)
R AueRdsy i glat HaL B,
{a) (BEAML (Zygnema) (b} AselsidY (Ectocarpus)
(c) Al (volvox) (d) «12\5 (nostoc)
o ARdls dg Ml otegeset Bsdaet ol yBa A R}
(a) 5160l { akinetes) {b) W(@5LL (heterocyst)
(c) vid:u{long] (Endospore). (d) &lollet (Horomogone )
3. cle ol sem A ___ sdua B, | _
(a) yigll [Qsuel (zoology) {b) 2 (el (mycology)
{c) B [Qsuet (Biology) (dy dlat [a‘till__ (phycology)
4. clabel of el vl a2 3 8. .

(@) wag v gL () v gt (o) P ua Qug  (d) dlat a3t Raial
5. gt ell A Aleet Rowall el A=t B2,
(a) clotollel (b) (ANs () Wlat (dy sta1dlet
6. Qs Gur sl ysiz ol oL QA B2,
(@) A (b) wUANEA (c) RLABIUY (d) VellfRRH
7 Ad A anea AQ A sdaa B,
(a) Rel{iAX (b) HBGA0 (c) sy (d) Rsllan
g Dsllal ol olose ogets Wi 8uB
(a)- WE A ULARES (foot & Seta) (b) WE, YLERES wa yieR (foot, Seta & capsule)
(c) WIURES (Seta) (d) YR (capsule)
9. ollongeol wrtact g A 88 8
(a) olloay olg (strobilus) (b) ollego| 29 (sorus)
(c) YR (capsule) (d) cflong) gl (sporophyl)
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10. HE weelBell e ottott ottott ool 1 BU®d o B,
(a) Alsell ¥l (b) a2l Well
(c) A8l Wl (d) ueHl &l 516 il
Q- 2. ollAett Yallott g8:0 wcuel Wl ( S gl £d) (20)
1 AEdlsd oGl (coenobium) Aed 92
2. B dd (zygnema filament) oll oltkt e RFatel cyefl Auigld a3
3. MYl (isogamy) Azl 9o
4.l Wi udl s@Rsiuot (budding) (AR ¢,
5. ol GRS MAUFH oll ARl USIR off ol A,
6. Cllaldot ol AQ Y52 GELERQ ARl cudl,
7. Redllaw ot Yosortatoll of) 2ot ),
8. R () Yt ofl it U REaiel el 5[ Q3
9. Rsellaw ol yetio] ol (rhizoids) USIR uel sl wwudl.
10. Al Wl (actinostele) WA Qj?
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Q.- 3 agldl
(@) obluist Wil yuslvaiadlol (iateral conjugation). (05)
() ellet ofl ilels wotcRict (05)
UL
Q-3 addl
() Asilsiiy ol Asslgl oflonguell ' (05)
(b)  dletdlsi 1 wuEolt yaotot, (05)
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Note : Draw neat and labelled diagram wherever nhecessary

Q-1 Multiple choice questions (10)

(1) Star shaped chloroplast are present in _

(a) Zygnema (b) Ectocarpus (c) Volvox (d) Nostoc
(2) The site of nitrogen fixation in Nostoe Filament is

(a) Akinetes  (b) Heterocyst (c) Endospore  (d) Hormogone
(3) Study of Algae is called ‘

(a) Zoology (b) Mycology (c) Biology (d) Phycology
(4) Lichen is symbiosis between |

(a) Bacteria & Fungi {b) Algae & Fungi

(c) Fungi & Virus (d) Algae & Bryophytes
(5} The cell wall of fungus is made up of

(a) Lignin (b} Lipid (c) Protein  (d) Chitin '
(6} The fungus growing on bread is

(a) Yeast (b) Agaricus (c) Rhizopus  (d) Penicillium
(7) Which plant is commonly known as Horn wort '

(a) Anthoceros (b} Marchantia {c} Funaria (d) Riccia
(8) The sporophyte of Riccia is represented by

(a) Foot & Seta (b) Foot,Seta & Capsule (c) Seta (d) Capsule
(9) The leaf bearing Sporangi_a is called

(a) Strobilus ~ (b) Sorus  (c) Capsule  (d) Sporophylf
(10) Stele in which xylem is broken into isolated piates is known as

(a) Actinostele (b) Plectostele

(c) Siphonostele {d) none of the above
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Q-2 Answer the following (Attempt any ten ) (20)

(1) What is Volvox coenobium ?
(2) sketch and label zygnema filament.
(3) What is isogamy?

4) Comment on binary fission in Yeast

(6) Name the three types of Lichen with examples.

(7) Write about the antheridia of Riccia

(8) Sketch and label Funaria Plant

(9) Mention the types of Rhizoids and state there functions in Riccia
(10) Define - Actino stele

(11) Wirite xerophytic characters of Equisetum stem.

)
)
(4)
(5) Name the three types of Edible Mushroom
)
)
)

(12) Sketch and label Fern sporangia

Q-3 Describe :
{(a) Lateral conjugation in Zygnema {05)
(b) Economic importance of algae. {(05)
OR
Q-3 Explain:
{(a) Unilocufar sporangia of Ectocarpus (05)
(b) Asexual reproduction in  Volvox (05)
Q- 4 Describe _
(a)  Asexual reproduction in Rhizopus (06)
(b}  Mycelium of Peniciltium (G4)
OR
Q-4 (a) Sketch and label of Yeast cell _ (05)
(b) Explain internal thallus structure of Lichen (05}
Q-5 Explain the External and internal structure of Riceia thallus
with Diagram (10)
OR _ ' :
Q-5 (a) Draw a labelled diagram of L.S. of Funaria Capsule (06)
(b) Write external structure of Anthoceros Thallus (04)
Q-6 Describe the internal structure of Equisetum stem with labelled
diagram (10)
OR
Q-6 (a) Describe the structure of Fern Sporangia (05)
(b) Sketch and label T.S. of Lycopodium stem (05)
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Q-1 Choose correct answer [10]
1. A sinusoidal AC voltage of peak value 100 V, the rms value is
(A) 7.07 (c) 707
(B} 70.7 (D) None of above
2. Phase difference of sinusoidal wave is called out of phase.
(A)90° (C}) both{A) and (b)
(B) 180° (D} None of above
3. Algebraic sum of the voltage entering and leaving the junction is

10.

S ol

always

(A) Positive (C) Negative

{B) Zero ' {D) None of above

A resonance curve for a series circuit is a plot of frequency versus
(A) Voltage (C} Impedance

(B} Current (D) None of above

An ideal constant current source has resistance.

(A) zero (C) medium

(B) infinite (D) none of above
Sharpness of resonance is defined as the ratio of the of the
circuit to its resonance frequency. -

{A) Voltage (C) Bandwidth

{B) Quality factor {D) None of above

Net power consumed by pure inductive coil or pure capacitor is
(A) Zero {(C) Infinite

(B} One (D} None of above

Norton’s equivalent of a circuit consists of a constant current source and a
resistance in with it.

(A) parallel (C) both (A) and (B)

(B) series (D) None of above

An inductor-capacitor (LC} circuit is said to be in resonance when X - .
(A) Xc (C) Xe

{B) 2mFL {D) None of above

The superposition theorem essentially based on the concept of

(A) non-linearity o | (C) both (A} and (B)
(B) linearity A (D) None of above
Short answer type question. (any ten} [20]

Define : Ripple factor and form factor

State Thevenin theorem and draw its equivalent circuit.

Draw parallel resonance characteristics.

Briefly explain phase angle difference for sinuscidal waveforms.
Which factors determines the energy stored by the capacitors?
State Kirchhoff’s Voltage and Current laws.

@ lf)To)




i2.

Q.3 (A)

Q.3 (A)

(B)

Q.4

Q.4

Explain the meaning of phase lagging and phase leading in AC circuits.
State maximum power transfer theorem.

Briefly explain tuning RLC circuit.

What you mean resonance circuit? Briefly explain.

The current of 1.2 Amp flows in a coil with inductance of 0.4 H, Calculate
the energy stored in inductor.

Briefly explain peak value of an AC sinusoidal signal.

Do as directed.

(1) (4+j5)+(3-j2) (4) (5-j4) ~ (4+]6)
(2) (7+]3) - (3j-2) ' (5) (8-j8) — (1+])
(3) (9+j2) + (8+j2) (6) (9-19) + (2j+1)

Convert following polar coordinates to Cartesian coordinates and vice
versa. -
(1) Z;= 86.6-{50 (3} Z=100 & 0=15"
(2) Zy= 4+j3 (4) Z=5 & 0=-53.1"

OR
Derive an expression for the average and effective values of the ac
sinusoidal signals with an expression of the form factor.
Define the terms Phase, Frequency and Periodic time of an ac sinusoidal
signal. Find the periodic time of the signal produced by the inverter with 80
Hz frequency.

State Norton theorem. Reduce below given circuit in to Norton’s
equivalent circuit and find the value of Iy and Ry,

R, R,
ViAW v
4€) 1282

48w % Ra=6 €2 AL gLoad

OR .
State Thevenin’s theorem. Reduce below given circuit in to Thevenin’s
equivalent circuit and find the value of Vry and Ry,

Ry R,
WAL W
1240 3 34
B, — 20V R;%(Load} B, .—10V

[06]

[04]

(5]
(5]

[10]

[10]



Q.5 {A)
(B)

Q.5 (A)

(B)

Q.6

Q.6 (A)

(B)

Explain series RL circuit for sinusoidal signal.
Discuss the capacitor response to sinusoidal signal.

OR
Discuss the resonance of parallel RL circuit for sinusoidal signals. Derive
expression for the total impedance and phase angle of the circuit.
Discuss the inductor response to sinusoidal signal.

Enlist application of resonance circuit .Discuss Series resonance and derive
an expression for the resonance frequency with bandwidth response.

OR
Draw the circuit of the parallel resonance and explain it with necessary
diagrams. Also derive an expression for the resonance frequency.
A circuit consist of capacitor of 200pF connected in parallel with coil of
resistance 5Q and inductance 200 pH. Calculate resonance frequency,
Q-value and bandwidth,

_ X —

€Y

[06]
[04]

106]

[04]

[10]

[06]

[04]
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Note: (i) All questions are to be attempted.
(i) Figures to the right indicate marks.

Q.1 Choose the correct option and rewrite for the following: {10)
1. Observed heat of combustion value of cyclobutane is K.cal/mol.
(a) 157 .4 (b) 154.7 (c) 166.6 (d) 164.0

2. Which type of H- atoms are replace during the monochiorination of isopentane in
presence of light 7
(a)1°and2° (b)2%and 3°  (c)1°2° and 3°(d) 1° and 3°
3. Which carbocation is more stable ? -
(a) 2° (b) 3° {c) 1° (d)BCH3
4. The group displaced from carbon taking the electron pair with it calt _
(a) Leaving group (b) Substrate (c) Both (a) and {b) (d) None of these
5. Which of the following compound give acetic acid and COz molecule upon
reaction with cold KMnOs / NalOs ? '
(a) Isobutylene (b) 1- Butene (c} 1 - Propene (d) 2- Methyl-2-butene
6. Organic molecules upon homolytic cleavage produce ' .
(a) Free radical (b) Carbocation {c) Carbanion (d) None of these
7. Electrophiles are . - .
(a) Lewis base (b) Lewis acid  (c) Lowry — Bronsted base (d) None of these
8. which of the following molecule has great tendency to undergo SN'reaction ?

(a) t-Butyl bromide (b) Methyl bromide
(c) n-Butyl bromide (d) Neopentyl bromide
9. Hydrogen atoms attached to carbon attached directly to an aromatic ring are
called .
{a) Allylic hydrogen (b) Benzylic hydrogen
(¢) Vinylic hydrogen {(d) None of these
10. Suiphonation of benzene involves - as an electrophile .
(a) — SO3H (b) — SO (c) SO; (d) - SO
Q.2Answer the following : (ANY TEN} (20}

1. Give the synthesis of n — nonane from ethyl bromide and appropriate alkyl
halides by using Corey ~ House reaction .
2. Define the terms - (a) Chain reaction  (b) Heat of combustion
[P.T.O]
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3. Write the structural formuia and lUPAC name for :

(a) Isopropylcyciohexane (b} Nortricyclene
4. Distinguish betwsen Oxymercuration — demercuration and Hydroboration
oxidation.

- 5. Explain :1- Butyne gives white Ppts with Tollens' reagents but 2- Butyne does not.
8. How will you synthesis one moie acetone and one mole propanal by ozonolysis
and Zn/H,0 from appropriate alkene? ,
7. Define the terms - (a) Substrate  (b) Carbocation
8. Write an account for 1,2, - hydride shift and 1 2 - alkyl shift .
9. Why high concentration of nucleophile favour the SN2 reaction and.low
concentration of nucleophile favour the SNt _
10. Classify the foltowing groups into ortho — para directing and meta directing .
- CsHs , -NOz , - CHO | - NH,
11. Wiite the synthesis of 1,1,1 - trichloro methyl benzene from benzene.
12. Write the structural formula and name for the following aromatic compounds.
(a) CeH7N (b} CiaHiz '
Q.3 ANSWER THE FOLLOWING:
(A) Complete the following reaction and give detail stepwise mechanism (04)
Methane + Cl, _I"Jﬂ-b ?
(B) Explain: Cyclopropy! group act as substituent . {03)

(C) Calculate the percentage of isomeric products obtained upon (03)
monochlorination of n — pentane . The refative reactivity of 1° 20 apd 30
H- atoms are 1:3.8:5 respectively.

OR
Q.3 ANSWER THE FOLLOWING:
(A) Discuss Bayer's angle strain theory using concept of angle strain. (04)
(B) Write the structural formula for the following : (03}

(a) Bicyclo [2.2 1] heptane
(b) Bicyclo [6.3.1] dodecane
(c) Tricyclo [5.1.0.035] octane

(C) Do as directed : {03}
(a) Sec-buty! bromide Mg followed by water as well as Zn,H* '
{b) tert — butyi chioride Li Cul followed by n — pentyl bromide .

Q.4 ANSWER THE FOLLOWING: '

(A) Define “heat of hydrogenation. * Explain Trans - 2 - butene is more stable (04)
than cis- 2- butene

(B) Write a note on: Keto — enol tautomerism (03)
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(C) Complete the following reaction and give appropriate stepwise detail {03)
mechanism with kinetics. '

o
.

i OR
Q.4 ANSWER THE FOLLOWING:

(A) Write the reaction mechanism for the dimerization of isobutylene .

(04)
(B) Give detail stepwise reaction mechanism for halohydrin formation . {03)
(C) Explain : n — Buty! bromide on dehydro hailogenation with alcoholic KOH (03)
yield only one product while sec — Butyl bromide yield two products .
Q.5 ANSWER THE FOLLOWING : (10)
~ Write SN2 reaction mechanism with kinetics. Also write all the possible
isomeric Structural formula and IUPAC name for the compound having
molecular formula CsHi1Br. Classify them as 1°,2° and 3° alkylhalides.
OR
Q.5 ANSWER THE FOLLOWING : (10)
Explain the term “Benzyne” . Complete the following reaction and give
appropriate detail mechanism for the following.
then H,0
(- Fluoroanisole + Phenyl lithium = 9
Also explain aryl and vinyl halides are less reactive towards nucleophilic
displacement reaction.
Q.6 ANSWER THE FOLLOWING:
‘ (A) Complete the following reaction and give appropriate stepwise detail (03)
Mechanism.
A _ AICI;
Benzene + Acetyl chloride - ?
(B) Describe Huckel {-4n+2) 7 rule with suitable examples . (03)
(C) Outline synthesis for the following : . (04)
{a) m- Nitrobenzophenone from Benzene .
(b) Phenylacetylene from Ethylbenzene.
OR
Q.6 ANSWER THE FOLLOWIG:

(A} Write the reaction mechanism for nitration of benzene. {(03)

(B) Arrange the following molecule in the increasing order of reactivity towards (03)
Electrophilic aromatic substitution reaction and explain your answer.
(a) Toluene (b) Benzene (c) Nitrobenzene

(C) Give the structure and [UPAC name for the following:

(04)
(a) Mesitylene  (b) a - Phenylethyl alcohol  (c) Styrene  (d) Allyibenzene

-3 -
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SARDAR PATEL UNIVERSITY
B.Sc. (Il Semester) Examination
Friday, 7'" April 2017

_ -2.00 pm - 4.00 pm
US02CCHEO2 : Physical Chemistry

Total Marks: 70

Q.1 Choose the one alternative that best completes the statement or answers the question, [10)

(1) TheBoyle Temp, Ty can be represented as

(a) a/R {b) a/bR {c)a/b (dy R/ ab
(2) The eritical Temperature of CQ, is
{(a) 3L1°C (b) 3.11°C (¢) 13.1°C (d) 30.1°C
(3) The unit of Van Der Waals constant b is
(a) mollit' - (b) lit mol {¢) kt' mol (d) lit mole
(4) With increase in temperature, vapor pressure of a ligaid
(a) Decrease (b} Increase (¢} No Change {d) None of these
(5)  Which of the following is true ? .
(a) C,-C,=R (b C,= C, () C,>C, @ C,<C,
(6) Which of the following is an intensive property ?
{a) Density (b) Mass (¢} Volume {4} Enerpy.
(7) Which of the following is true for Isothermal process 7 :
(a) AT =0 (b) AT>0 (e} Ag=0 (d) Aq>0
(8) First law of Thermodynamics s
{(a) Aq=0 (b AE=q-W (QAL=q + W (d) Aq>0
{9) The Arrhenius equation is
(a) k = -AeMRT (b) k = ¢®RT (© k = Ae™RT (d) k= Ae~EwRT
(10)  The value of intercept of a graph 1/C — ¢ is
(a) Inc b}y 1/C, {c) n1/C (d) log C
Q.2 Answer the following. (any ten) : [20]

(1)  Write any two postulates for kinetic theory of gases,
(2)  Define: (1) Critical Temp. (2) Critical Volume
(3)  Derive the value of Critical compressibility factor 7.
(4)  Define: (I) Viscosity (2) Surface Tension
(5)  Explain Reynolds Number.
(6)  Whatis the effect of Temperature on viscesity ?
(7)  Define :(1) System © - {2) Internal Energy
(8} * Write any two impertant properties of state function.
{9) Explain First Law of Thermodynamics.
(10) Define :(1) Raie of Reaction. (2) Order of Reaction
(11}  Give the characteristics of first order reaction.

(12) Expiain Molecularity of Reaction.

) (T




Q.3(a) Explain the method for determination of critical v olume.

{b} Calculate Van Der Waals constant a and b for CO, gas

(T.= 3()4 2°K, P.=72,8 atm, R =0.08206 dm’ atm K mol™)
OR

Q.3(a) Discuss the effect of temperature on deviation of Nitrogen gas from ideal behavior,
{b) Calculate th¢ compressibility factor of 2 moles N, gas occupying the volume 0.20 kit
at 100 atm. pressure and -10°C temperature.

Q.4 What is Vapour Pressure ? I xplain The Isoteniscopic method for measurement of
Vapour pressure of a liquid.

OR

Q4 Explain The Ostwald’s viscometer method for measurentent of viscosity of a liquid.

Q.5(a) Derive Kirchotfs Equation
{b) Calculate the difference between Heat of Reaction at constant volume and constant
pressure for the reaction af 25° C in kJ
2 CeHlgyy + 150y — 12C0yy, « 6 1,0,

OR

Q.5(2) Establish the relation between C, and C,
(b} ¥or areaction A, — 2By, at 100°K and 1.0 atm. pressure , AH =-15.1 Keal, What
is AE of the reaction ? (R=1.987cal)

Q.6(a) Dicuss in detail, the temperature dependence of rate constant.
{b} A first order reaction is 15% completed in 20 min. How long will it take to l)e
60% completed. : '

OR

Q.6(a) State and explain the principle of detailed balancing for single step and multi step
reaction, )
(b} How many times the rate constant of a reaction i Is increased if the temperature is
raised from 25°C to 40°C. Activation energy is 13026.55 cal. .
R=1.99 cal deg’' mol™.

---x —_—
(2)
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Q.1: Answer the given multiple choice questions. (10]

1. Stainless steel is an alloy of:
{a) Carbon steel {b} Alloy steel {¢)Mixture {d) None of these

2. Roasting is essentially on which process?
{a) Reduction (b} Oxidation {c) Volatilization {d) All of these

3. Alloys have melting point:
(a) Higher than their constituent elements {b) Same as their constituent elements
(c)Lower than their constituent elements {d) None of these

4. By which method Silver metal is extracted from its sulphide ore?
{a) Pyro metallurgy {b) Electro metallurgy  (c) Hydro metallurgy  {d) None of these

5. In cyanidation process of extraction of silver the solution employed is of;
(a) Sodium chioride (b} Sodium nitrate {c} Sodium cyanide {d) Silver nitrate

6. Purést form of irort is:
{a) Pig iron {8} Wrought iron {c} Castiron {d} Steel

7.Grey cast iron possesses greyish cé)iour due to presence of:
(a) Graphite (b} lron carbide (c) Both {a) & (b} {d}1ron

8. Which plastic is used in safety glass to reinforce it?
{a} Vinyl {(b)Polythene {c) Teflon {d) None of these

9, Ceramics means:
{a) Ciay products {b) Refractory {c) Whiteware (d) All of these

10. Example of acidic refractory is
{a) Silica {b} Dolomite () Magnetite {d) Graphite

®
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Q.2

1.
2.
3.
A
5, Explain the function of cryolite in extraction of alumina other than as solvent for bauxite.
6.
7.
8.
9.

. Answer the Following quéstions {Any Ten):

befine ores and ore minerals.

Enlist the qualifications of slag.

Enlist the various types of furnaces.

State important mineral ores of aluminium and silver.

Explain preparation of MgO from dolomite.
List factors to be considered for engineering material of selection.
Write properties and uses of aluminium, -
Enlist the main engineering requirement of materials.
10. Enlist the raw material required for ceramics.
11. Define Annealing of glass.
12. Enlist the various types of ceramics.

Q.3: {A)} Discuss classification of ores.

Q.3

(.4

Q.4:

Q.5

Q.5:

Q.6:

Q.6:

(B) What are alloys? Discuss the purpose of making alloys.

CR
{A) Discuss the charactetistics of metals.

(B} Discuss the purposes of making of alloys.
{A) Discuss Hall electrolytic cell process for manufacture of Aluminium.
{B) Explain the steps involved in extraction of Nickel metal,

OR
(A) Explain the purification of Bauxite ore for preparation of the alumina.

{B) Discuss the manufacture of silver by Amalgamation process.
{A)} What are alloy steel? Fxplain the need for making alloy steels.
{B) Write a short note on Bronzes.

OR
{A} Discuss the classification of engineering materials.

(B) Write composition, properties and uses of following:

1. " Duralumin- - -~
2. Nicrom

State raw materials of Glass and Explain the manufacturing of glass with block diagram.

OR
Discuss the manufacturing of Refractories. Enlist its properties.

[20]

[05]

[o5]

[05]
[05]
[05]

(05]

[05]
[05]
[05]

{05

[05]

[os}

{10}

[10]
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Q-1 Answer the following MCQ's: ' ' {10)
. The unit of specific cake resistance is _
8. m/ Kg b. kg/fm - c.emf Kg d. None of these
IIl. - The filter medium used for an acidic slurry is
a. Polypropylene b. Nylon cloths ¢. Polyester clothes.  d, All _
. The separation of solids from a suspension with the help of porous media is knownas_____
" a. Smelting b. Sedimentation ¢, Mixing d. Filtration
IV, The separation of solids froma suspension in a fiquid by gravity settling Is called
' a. Sedimentation b. Filtration ¢. Mixing d. Distilfation
V. The settling rate of a particle depends upon its 7 :
_ * a.5ke b. Density ¢. Concentration d. All of the above
VI Sodium ethyl xanthat is a - -
& Promoter b, Collector ¢. Frothing agent d. Surfactant
Vil.  Paddle impeller consists of blades. :
2. One h. Two ¢.Three " d. More than Four
Vil Propeller impeller consists of blades.
a. Three b. One ¢. Two ' d. More than Four
X, The crushing equipment in which the movable jaw is pivoted at the topis ~ " crusher
& Dodge jaw b. Roll ¢ Blake Jaw  d. Gyratory e
X Crusher s a reciprocating machine,
a Jaw  b.Rof c. Ball d. None of these
§
Q-2 Answer the following short question (AnyTen) {20}

. . Define: Cake Filtration,
. Classify the filters.
il “with suitable diagram exp!am the term fiEtratlon
IV.  Define: a. Diamagnetic- - - -~ b, Paramagnetic materials.
V. Name any two devices work with hydraulic water force.
Vi What is Sedimentation? How it is differ from filtration.
VIl Sketchthe type of impellers.
VIl State varlous types of mixing.
X, Draw the labeled diagram of liquid-liquid mixing.
X.  Differentiate between blake jaw crusher and dodge jaw crusher,
Xl Write Rittinger's law.
XIl.  What s different between ball mill and tube mill?

SAHD.




Q-3 Explain different factors affecting rate of filtration and discuss about factors which should be

éonsidelréd"\'.vhi'le'seiecilrig a filter medium. e Coo (10)
R
Q-3 a. Explain in detall suspended batch centrifugal filters, _ {05)

Q.3 b.with neat diagram explains construction and working of Plate and Frame filter press. {05)

Q-4 a, Write detail note on hydraulic jig. {c5)
Q.4 b. Write a short note on forth floatatign cell. : . {05)
OR
Q-4 a, Explaln double cone classifier. . N - _ . (05)
Q.4 b.Explain in detail laboratory batch sedimentation proces.s. : i (05)
Q-5 a. Discuss the general const_ruct.ion and mixing operation.for ibbon _bien_der._ L :. (05}
Q.5h. Writea not_e on flow patterns in mixing tank. : - A {05)
i - oR
Q-5a. Describe the preventive measures of Swirling and Vortex, {05)
Q.5 b. Discuss giving details the variods desighs of impellers. _ (05)
Q-6 With suitabie diagram explain construction and working of Jaw crusher, {10)
OR
. -
Q-6 Differentiate between open circuit and close circuit grinding. _ e (10)
4
\‘
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Q-1 Choose correct answer [10]
1. A sinusoidal AC voltage of peak value 100 V, the rms value is
(A) 7.07 (c) 707
(B) 70.7 {D) None of above
2. Phase difference of sinusoidal wave is called out of phase.
{A) 90° (C) both(A) and (b}
(B} 180" (D) None of above
3. Algebraic sum of the voltage entering and leaving the junction is

10.

ok wWwNEQ
U
N

always

(A} Positive {C) Negative

{(B) Zero (D} None of above

A resonance curve for a series circuit is a plot of frequency versus
(A) Voliage (C} impedance

(B) Current {D) None of above

An ideal constant current source has resistance.

(A) zero (C)} medium

(B} infinite {D) none of above
Sharpness of resonance is defined as the ratio of the ' of the
circuit to its resonance frequency. -

(A} Voltage {C) Bandwidth

(B) Quality factor {D) None of above

Net power consumed by pure inductive coil or pure capacitor is
{A) Zero (C} Infinite

(B) One {D) None of above

Norton’s equivalent of a circuit consists of a constant current source and a
resistance in with it.

(A) parallel (C) both (A) and (B)

(B} series (D) None of above

An inductor-capacitor {LC) circuit is said to be in resonance when X.-____.
(A) X {C) Xc

(B) 2nFL (D) None of above

The superposition theorem essentially based on the concept of

{A) non-linearity o (C) both (A) and (B)
{B) linearity h {D) None of above
Short answer type question. {any ten) [20]

Define : Ripple factor and form factor

State Thevenin theorem and draw its equivalent circuit.

Draw parallel resonance characteristics.

Briefly explain phase angle difference for sinusoidal waveforms.
Which factors determines the energy stored by the capacitors?
State Kirchhoff’s Voltage and Current laws.

@ lfDT Q)




7 Explain the meaning of phase lagging and phase leading in AC circuits.

8. State maximum power transfer theorem.

9 Briefly explain tuning RLC circuit.

10. What you mean resonance circuit? Briefly explain.

11. The current of 1.2 Amp flows in a coil with inductance of 0.4 H, Calculate
the energy stored in inductor.

12. Briefly explain peak value of an AC sinusoidal signal.

Q.3 (A) Do asdirected.

(1) (4+j5)+(3-j2)
{2) (7+j3) - (3j-2) (5) (8-j8) — {1+})
(3) (9+j2) + (8+j2) (6) (9-19) + (2j+1)

(B} Convert following polar coordinates to Cartesian coordinates and vice

(4} (5-j4) - (4+j6)

versa.
(1) Z= 86.6-j50 (3) Z=100 & 0=15"
(2) Zr= 4+]3 (4) =5 & 6= -53.1°

OR
Derive an expression for the average and effective values of the ac
sinusoidal signals with an expression of the form factor.

Q.3 (A)

(B) Define the terms Phase, Frequency and Periodic time of an ac sinusoidal
signal. Find the periodic time of the signal produced by the inverter with 80

Hz frequency.

Q.4 State Norton theorem. Reduce below given circuit in to Norton's
equivalent circuit and find the value of Iy and Ry.

R, R,
WA ALE
a0 1202
—asv %RF@ 3 RL%Load
OR
Q.4 State Thevenin’s theorem. Reduce below given circuit in to Thevenin’s
equivalent circuit and find the value of V74 and Ryy.
R, R:
WA VA
120 3Q
B, — 20V R;%(Load) B, —10V

[06]

[04]

[5]
[5]

[10]

[10]



Q.5 (A)
(B)

Q.5 (A)

(B)

Q.6

Q.6 (A)

(B)

Explain series RL circuit for sinusoidal signal.
Discuss the capacitor response to sinusoidal signal.

OR
Discuss the resonance of paraliel RL circuit for sinusoidal signals. Derive
expression for the total impedance and phase angle of the circuit.
Discuss the inductor response to sinusoidal signal.

Enlist application of resonance circuit .Discuss Series resonance and derive
an expression for the resonance frequency with bandwidth response.

OR
Draw the circuit of the parallel resonance and explain it with necessary
diagrams. Also derive an expression for the resonance frequency. -
A circuit consist of capacitor of 200pF connected in paralle! with coil of
resistance 5Q and inductance 200 pH. Calculate resonance frequency,
Q-value and bandwidth.

—_—X —

©)

[06]
[04]

[06]

[04]

[10]

[06]

[04]
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Choose correct answer : [10]
Power supply convert A.C. voltage to voltage.
(A) Pulse {B) Lower A.C,
(C)D.C. (D) Higher A.C.
is the maximum voltage across the diode in the reverse direction.
(A) Efficiency ) (B) PIV
(C) Form factor (D) Ripple factor
Nichrome is mixture of alloy.
- (A} Copper-nickel (B} Nickel-iron
(C) Platinum-tungsten (D) Nickel-chrome
Thermister is type of transduce_r.
(A) Resistance (B) Inductance
(C) Capacitance (D) None of these
type of material is used in piezoelectric transducer,
{(A) Silicon (B) Germanium
(C) Quartz - (D) Aluminium

) transducer has excellent frequency response and measure bott_] static
and dynamic phenomena.

{A) Inductive (B) Potentiometric
(C) Oscillation (D) Capacitive
1Im= mw, :

(A) 1.596 (B) 1.498

(C) 1.696 (D) 1.369

When the radiation frequency exceeds the frequency of the cathode
material, electrons are emitted from the surface,

(A} Low (B) Cut-off

(C) High (D} Threshold

Step up transformer have windings.

(A) 1 {By2

(C)y3 (D)4

The device which converts non-electrical quantity into electrical is called

(A) Rectifier (8) Transducer

(C) Amplifier (D) Transformer

Answer the following questions. {any ten) [20]

List different types of filters and rectifiers of power supply.

List the advantages of bridge rectifier.

Define ripple factor,

What is gauge factor? Write its equation with suitable illustration.
List different types of transducers.

State working principle of Strain Gauge.

State basic principle of inductive transducer,

Draw the diagrams of bourdon tubes and diaphragm.

List the different types of displacement transducers.

k
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10,
1.
12.

Q.3 (A)
Q.3 {B)

Q.3 (&)
Q.3 (B)

Q.4 (A)
Q.4 (B)

Q.4 (A)
Q.4 (B)

Q.5 (A)
Q.5 (B)
Q.5 (A)
Q.5 (B)
Q.6

Q.6 (A)
Q.6 (B)

Briefly explain solar cell.
List different optoelectronic devices.
What is photodarlington? Explain briefly.

What is filter? Discuss any two filters in detail with diagrams.
State difference between half wave and fult wave bridge rectifier.
OR

What is power supply? Draw the block diagram of power supply and explain the

function of each block in detail.
Briefly explain the working of half wave rectifier with circuit.

Discuss classification of transducers with necessary parameters.
State different factors for selecting a transducer.

OR
Write a note on Strain Gauge and derive equation for Gauge factor K.
Differentiate between active and passive trangducers.

Give an account of force summing members with schematic diagrams.
Define transducer and discuss piezoelectric transducer.

OR
Expiain working of potentiometric transducer in detail with neat diagrams.
Write a note on capacitive transducer with neat diagram.

Give an account of photomuitiplier tube in detail with necessary diagrams.

OR
Explain construction and working of Light Emitting Diode in detail.
Write a short note on photodiode. ' :

*****i*********i******Best of Luck*'nmmmnnnn ¥k
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[06]
fo4]

[07]
(03]

[07]
[03]

[06]
[04]
[06]
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Que.1 4o (Bzeudl Guaior s vitell syout 3l

- 10
(1) olets 22+ y? + 22 — 2% —dy — 62+ 5 = 0 oAl Blogtl oooernen I

(@) \/5 @ 1 © 3 (d 5
(2) A [ wiel 2ty L U8 s, 4,
(@) Bioyil CA 4 uidz (b) Blayal CA A st (c) Bisyul CA (d) wiiwizll 5155 ael
3 (=1 + -1+ {2 - 1) =4 vl 2 +y% + 2% = 25 Wil Seg A2 202 1oovoeerreren Yy,

@ 2 (0 v3 (¢ 3 @ 21

(@ gt (b)) CGuawd (¢} (0,00) (d) haw

(B) — + — = =3y UP e 4 uulRd 4 up
(@) xy-uHdd (b} Zx-UHAd (¢} yz-UHAY (d) 16 NE UMdY
(6) oL 3L 85 4 HEHH vcsnirecrrerne [Breui 8,

@ 3 () 1 (o) (d) 4

(7) Gowt [Ggmaell wim uedl v

2
¥
m

l{E z Y - 4 = ] K
7 = -~ UL A 4H GIH A UM o Q{Hr}.&?.[zl ............. ZIKH

(@) lz+my+nz=20 b) lx+my+nz=1 () o+y+tz=0 (d z+y+z=1
(s)undaer%Jrf:ﬂy-u&z{?t .................. LIRS
a [

@ (@b (O (00 (© 1,00 (@ (000

1

(9) vl ax?+by?+cz® = 0l Axd Uy 22+ Byt + 022+ 2Fyz+2G 72+ 2Hay = 0 G2 ALC = ooorvesosesss s,
(@) ac (b) 0 (¢) ab (d) be
(10) 2010 o1l weef] ottt Aoustz Hi 0 o4 A PRI g 8.
(@ 4 (b) Gwr (c) du (d) UHiR
Que.2 12t Wrelrll syt il (A £20) 20
(1) Wlod 5205 olels 2% + 92 + 2% = 64 22 + 12 + 22 — 120 + 4y ~ 62 + 48 = 0 Ssollotl WA R D |

(2) A +17+ 25 =9 ;" % + By + 4z = 5 ik Big (0,0, 0) el et el oty o wellsv DL,

(PTO)




(3) “hicts 22 g + 22+ 2m + 4y + 62 — 24 = 0 M2 (1, 1,2) (g, Wi vurlaa wid wifeiot o uailsagl Wil
(4) stfid Al Rulaesdy 2 s sysilomA ikl

(5) <liclld A (2, 7w /4, w/6) LR

(6) [lRieedla el i w6 = 30" ypd A 8L,

(7) 6L F(z,y, 2) = aa? + by? + c2® + 2fyz + 2gzz + 2hay + 2ux + 2vy + 2wz +d =0 4 € dl Ul 520
2l (Bigett A wllsRe Fy = Fy = F = Fy = 0 o watet §3, ol £ 4l GuelioL ol F(xy,2) - sl sl
2w [see sl el t= 1 48l

-~

(9) v+ o1 B, Gomt [Big, i 2 6 2% 4% = 45 2 = 2 Asvell waur adl €l 21l dyd wellsy ML,

=~ T Z = ~ ~ —~o . ~
(10) o¥-it a8 5= % = 7 L 4 Chowtl 3 il aHlusie Aulsam il

(11) 222 + ¢ + 322 = 0 tgell 22 dgd uallseg Al

(12) Al 533 Iyz + max + nay = 0 Uyt 24ddd 3 85 12e? +mPy® +n*2® — 2mnyz - 2nlax — AUmzy =0
oft oS Jutadl A1 st2vgEl oteid,

Qued (8) YHAA P = lztmytnztp =0 5 By = 22+ +22H 2uz 4+ 2vy +HAwz+d = 0 WUl G 4l wisid
55 S+ AP = 0,00 A € R, 93llds § = 020 UHde P = 0 UL B Bigniell wanz 2l sl e 8.

(bY WAL 4dN 22+ 92+ 2% — 4z —y 4+ 32412 =05 2w+3y — Tz = 10 WAL R ududz—2y+2z=1
HHdeA 2UL 52 i Bl ol ullsal AL

OR
Qued () B+ 422+ 2 +6y—dz—11=0; &+ + 22 +de~8y+ 22 +17=0 adaoiel wu o
vl & sliesnil] As 41w gl R adi dllas wllsa wdl,

.

(b) ALl 5305 oA I 4 my + nz = p WM A 2? + 42 + 2% + 2uz + vy + 2wz +d = 0 dldsd WA R dl
W iy (12 4+ m? + n?) (12 + v* +w? — d) = (ul + vm + wn + p)” UL

P 2 ~=

Qued (a) —atpTa= T yp sllel, @l 52w BRL

(by did vl waigoll 59 wWlrd 533 Fig sidRene wi (x, v, z ) A olletsl Yyl un (p, 6, @) U u2s ddl¥
r=psing cosb,y=psing sinf,z=p cos¢ eufl as, .

. OR
y2 22 o~ - 3 RS ~ s
Qued (a) :i* + —1— == 2 YR, WUTHL QLA S Vi RlRL .

(b) slesta byl i weafnl 2uid 525 wllseel 6 = 6, 8 w94 ® | Be0,21); ¥Ha A e do i
OC Al widn szl wagdll uida il , ol C € o il LAOC =4,

() Al armedl oflefl A Wil oysifoie el

Que.5 (a) B 53 o ag® + by’ + c2® + Ufyz + 2w + Zhay = 0 UgHL A8 WA dot Al s UA vid dl 24
dista+b+e=0un. T

(B) (e, B,7) €0 By Gl ol 22 + 2 4 22 = a2 llety A wos ot 2 52l @ wial dgawlsee 4l

)

o
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Que.5 (a) oy sflil [B1g, Got (B, i wlth et 2udls e welsann L,

2 2
-~ . < - - - T 1 - ~ o N ~
(b) o3 ol [G1g, P it 1l [Aals a5 Guaay S+ %5 =1; 2= 0¥l tlgd z = 0 didd W4 B 3
2
T

. - = - g 2 2.2
ciotfdcern . ilbtd 535 P Al (gua = + _?L_;;_ =1,
@

Que.6 (a) Iz +my+nz =0 unded G (g, o8 Big, din Ban sisdl 2udde wid 3 4l azd qvil v wilid 53,

-

el AUiAR @it DAl s wilsun

3=
S lw

.

(b) ¥l as L 22 + 32 1 22 = o? Alis 2 £ widl jib" =
I

e
Lt

.

(c) WGt 05 0z + by +c2? = 0 tel o e Bedl el wg a(b+o)at+b{c-+a)y +e(a+b)2? = 0
%5 2

OR
Que.6 (a) G [oig ol (Bug, gl et algell 22 sy ellsnmn Al . Aol Guel WilBid 53 et dgell e 4y 9
2Ll gy ey uia,

-

(b) wAs usdsize szt i oyl et (1,3, 4) well war udl v i, (1, 2, 3) Ras pelie G4 wid
[iewal 3 €lu,
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Que.1 Fill in the blanks.

‘ 10
(1) Radius of the sphere 2% + 32 + 2% ~ 22~ dy ~ 624+ 5 =08 .oecorseerns..
@ Vi B 1 © 3 @ 5
(2) Tangent line to the sphere at point A is .....oovvvienn.
{a) parallel to radius CA (b) perpendicular to radius CA (¢} radius CA (d) none of these.
' (3) Distance between centre of two sphere (z - 1)2 4+ (y—1)2+ (z~1)? =4 and 2? + 9?4+ 22 =25 is
(a) 2 () V3 (o 3 {d =
(4) I f ¢y 0 by 1
i A T =% NOY X =Zi PIANC I8 ...oiviinens
4 For he surface L% T section by ¢ = zy plone is ...,
'(a) hyperbola  (b) ellipse {c) (0,0,0) (d) pair of lines
2 2 -
{8) The surface = 5 + 674‘ = —3y is not symmetric about .................
(a) xyplane (b) ezxplane (c) yzplane (d} _any plane
(6) Line infersect a cone in MAaXiMUM .....crvevererres point, . H
(a) three (b) ome (¢ two (d) four _
(7} Equation of plane passing through origin and perpendicular to line L= % = % I8 e
(a) £m+my+nz=0 (b)lz+my+nz=1 (Jo+y+z=0 (djz+y+z=1
{8) Plane — + A + — = () intersect y - axis ab ..o
()(abﬂ) ©) (@00 © 100 (@ (©000)
9) If Am + By? + C2? + 2Fyz + 22z + 2Hzy = 0 is reciprocal cone of az® + by? + ¢2? = 0 then C =
() ac (b) 0 (& ab(d) be
(10) A cylinder is a surface generated by a straight line which is always ... to a fixed line .
(a) below (b) above (c) perpendicular (d) parallel
Que 2 Answer the followmg ( Any ten } 20

(1) Show that the pair of spheres 9:2+y +22 =64 2t byt -1+ 4y~ 6z+48 0 touch each other

(2) Find equation of sphere which passes through the circle o+ + :;2 =9, 2r+3y+dz=5anda
point (0,0,0).

(3} Find the equations of tangent plane and normal line to the sphere
2 byt b 2t 2+ dy +62 - 24 =0at (1,1,2).

(PT0)



(4) Find Jacobjan of Cartesian co-ordinates with respect to Cylindrical co-ordinates .
(5) Plot the spherical points (2, 77 /4,7/6) .
{6) In cylindrical polar coordinate systéni , describe the surfaces given by ¢ = 300 .

(7} If Flz,y,2) = aa? +by? + c2® + 2fyz -+ 29z + 2hay +2uz + 2vy + 2wz +d = U represents a cone, then
the co-ordinates of ifs vertex satisfy the equation Fy = Fy = F, = F; = 0 where t is used to make
F(z,y, z) homogeneous and is put equal to unity after differentiation.

{8) Find the equation of cone with vertex at the origin and which passes through the curve
ar? +byt =2z led+my+nz=gp.

(9) Find the equation of cone with vertex at the origin and which passes through the curve
2,2 _
Ty =4, 2=2,

(10) Find the equation of the right circular cylinder whose axis is the line % = % = % , and whose radius
is3.

(11) Find the equation of reciprocal cone of the cone 202 + 32 + 322 =0 .

12} Prove that the tangenr planeb to the cone lyz +mza + nzy = 0 are at right angles to the gonerators
i}
of the cone {22% + m%y? + n?2* — 2mnyz — Inlzz — 2inzy = 0.

Que.3 (a) Let a plane and a sphere be given by
P=lztmy+nz+p=0; S=al+ 9> + 22 + 2ue + 2oy + 2wz +d = Orespectwel}
Then prove that S+ AP = 0 ;where A € R, represents a family of spheres passing through the
intersection of the sphere § =0 and the pldnc P=0.
(b} Find the equation of the spheres which pass through the circle
2yt b2 dr -y +32412=0; 2+ 3y - Tz = 10 and touch the plane x — 2y +2z=1.
OR
Que.3 (a) Find the equation of the sphere passes through the circle
Dyt 2Oy —42-11=0; 22+ 2+ 2%+ dr —8By+ 22+ 17 = 0 and through the
centre of one of the two given spheres.

(b) Show that the plane I+ my -I—nz = p touches the sphere 22 + 1;2 + 224 Quz+ Quy+ 2wz +d =0

i (12 +m? 4 n?)(u? + 0% + 0 — d) = (ul + vm +wn + p)? .
2 yz o2
Que.4 {(a) Identify , describe and sketch the surface — b9 gz L.

(b) By a proper choice of axes , the Cartesian coordinates (x , y , 2 } of a point can be expressed in

terms of spherical polar coordinates (p,8, ¢) as 2 = p sin¢ cosfl,y = p sing sinf ,z = p cosé.
OR
: P2
Qued (a) Identify , describe and sketch the surface n + 1= 2z .

(b) Prove that the equation § = 8, § " a constant , 8 € [0,27), is'a half plane perpendicular to o
“and containing @ where C € o such that ZAOC £ ,in Sphem-a,l polar coordinate system .

(¢) Find Jacobian of Cartesian co-ordinates with respect to Spherica} cc}ordina‘ces.

"‘:‘Que 5 (a.) Prove that the cone ax? + by? + c2? 4 2fyz +2gzz + 2hzy = 0 admits of sets of three mutually
- perpendicular generatms ffeatbtc=0.

B (b} Pmd the equatxon of the cone whose vertex is at (o, 3, 4) and \Vhose generators touches the sphere
' 2t 4 y -+ 20 = al,

OR

[



Que.5 (a) Find the locus of the tangent lines to a cone with vertex origin at a point on it.

(b) I the soction of a cone whose vertex is P and guiding curve the ellipse
2
— + -3’—% =1;z=0bytheplanez=01i54a rectangular hyperbola .Show that the locus of P is
a
:}:2 +y2+32 "
a )2 '
Que.6 {a) State and prove the condition that the plane iz + my + nz = 0 becomes a tangent plane to cone
with vertex origin.

(b) Find equation of the cylinder whose generafor touch the sphere 22 + %+ 2% = o® and are parallel
to the line rLY_Z
I m n

(c) Prove that the locus of tine of intersection of perpendicular tangent planes to the cone
ag? + by? + ¢z* = 0 is the cone a{b + ¢)z? + blc+ a)y? + cla+ b)2% = 0.

OR

Que.6 (a) Find the equation of reciprocal cone of the cone with vertex origin. Hence prove that the recipro-
“cal cone of the reciprocal cone is the cone it self.

(b) Find the equation of the zight circular cylinder whose axis is the gtraight line which passes
" tlrough the point (1,3,4) and has 1, -2, 2 as its direction ratios and radius equal to 3 .

Y YYYY LTI !

et

ey ]







(53 %AG6-Gu)) Seat Now No. of Printed Pages : %
SARDAR PATEL UNIVERSITY
26™March 2017, Tyesd
B ¢~ SEM Il, MATHEMATICS USO2CMTHO2
{Matrix Theory & Differential Equations)

Time:2Hours - 9 py Ta 4 PM
1. 9 [Aseu vrie s wae wl

w3k [T 7] 3
(a) vt

(c) s

(2) ol At B iR Al G di
(a) ABRifd iy

(c) AB+BA i un

(3) (Q-tsBURa Aks it alelRs ofloy

(a) wralas
€} Y

() o 33 Al A 4 s oftey diy dl
@ |r+34]=

(cdla+3l =0

s sy B,

Total Marks: 70
120}

(b} sy

{d) +{54 Q.

{b) BA d[id Y1y

(d} AB wHRiBld 2y

&

(b) sicufAs

(d) 94 wadL steyfs
U

{b) |I-34| =

(d) 1A-31[=0

{5) oA e dl diew Alds A dot Al s,

(@)dAt=1

() AAT = 1

{6}

(- 1)3

«3
(a) 5e

3

{c) *2‘;6’

() A=4AT |

{d} 44° =

(b} —e*

(d) Z-e

@ (PT0)




(7) Bsa wllsag (D + 3)%y = sinx < ws @A (CF)
(a) 1 + ¢z |
{c) (cy + cax)e™3*
(8) Bsa wlls| (D + 4)y = cos2x -l AR 2sa (P.)
(a) -cos2x
{0) Ecost
(9) 5" =
@ =
{c) {%
(10) Rsa wilsae (D2 + 9y = 0 i Gia

{a) c;cos3x + ¢8in9x

(¢) cico83x + c38in3x

2. 515 ug s AL syaled @uil.,

1) el AL : () ulea Al (ii) Qsdl A0y
2) Geleal el Uit Sl Al e 2l

Yy,

%

(B) (61 + c2)e
(d) (cex + cyxP)e™
a,

(b) Zsin2x

{d)

x .
3 sin2x

(b) =

(d) =

{(b) c;c083x + c,c059x

{d) e3*(c,c083x + ¢,5in3x)

(20}

3) ¢ Aellsl -l oousie uusl B dARl srdlol A 23y GeluE WML

1 2 0
4) M A=[2 -1 0 |d A<abswlsgdadl.
0 0 -1
5) SR AL alelus oflsy vid calds ulew <l e 2.
1 0 0
6) M A=10 5 0]dlA< el ofley Aadl
0 0 2

e ,.,...1_ 2
7) Bud g ~ @ +1)

8) [sqwdflRe (D° - Dy =2 w2y [Q84 (C.F.) Hadl,

9) [sd wllsy (D% —3D +2)y = sin2x I AR Usa(p.1) dadl
10) Bsa wflszer (D% — 1)y = 0 4 Gidl,

11) Bsq wlsag (D% — 6D + 5)y = e5* <l B[R Asa(p.y) Hadl

12) Rsa wllsR@ (D2 + 9)y = cos3x M2 s (8 (C.F.) Hadl,

@



3. (a) o 521 3 €28 Aoy Al L 214 47 20t 207 214 2R AR 4t uqon off saild] g B,

{5)
(b) O ¢ & dgiaq 4 = <l vy os Gy di Aellil 5]
2 : 2 .
=| €0s°8  cos@sing] . ~ —| C0S*®  cosPsing 0 T
A= Lasﬁsin& sin’g ] “B= L‘as@sin@ sin?g ] g St A
UG 63,
WY
3. (a) A6 -4 512 1 wBad w3 Dl Brupen ) (R reversal law) @vil 243 wifoiq 531 Is]
_Jcosa singj- ~ n_[cosna sinnay . . '
(b} ol A, = Lsma cosa]rll Wl 513 (4,) [_Smna cosna} ol 1 3 4 ylly B,
[5]
4. (2} 53-Qfieat Uy, @il 24 iy 52l [5]
O A=1-6 7 _4f 4 caRes ofloy i qralfus b sind), (5}
2 -4 3 '
wad
4. (a)uiloid £33 disy At 4 Felay <altes ofloy wis §, [5]
-\ 1 z 3 e =
b} aRs A=12 ~1 4lud3a-3Rcoq WAy A5t [5]
3 1 1
e I - _l‘ mxy _, “_1_— mx
5. (a) Walad 234 Hi wbid 533 € =™ fm)#0 5]
(b} Solve the differential equation (D*+ p3 4. p2 _ p _ 2)y=e*+e* [5]
¥Hq)
5. {a) G3ail : (D2 + a®)y = secax whereq € R [5]
(b) G3dll : (D* - 2p2 4 1)y = e¥/? (5]
6. (3) WA a3l ui WP 5313 ﬁz‘) cosax = BT(-%z“j cosax | m(-—az) £ 0 5]
(b) Gidl: (D2-5p 4 6)y = cos2x [5]
wyql
o, o _L ax = ¥ 1
6. (2) Y&l 203l ul 01foiq 5313 7 €V fora VUV A x of QAY B, [5].
(b) G3ell :(x2D2 + xp — 1y = x* (5]
e % .

&
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e b ol B e o . U
WIHE Y JCICLLHIE LOFIELL CNUILE

[Ny P g, PR § = a 3 X
1. Answer the foll roim the options : 120]

. [7 07. .
{1} A matrix [ 0 5}. is matrix.
{a} Scalar (b} Identity
(¢} bBiagonal (d}) None

{2) If A and B are symmetric matrices, then

{(a) AB is symmetric (b} BA is symmetric

{c) AB+BA is symmetric (d) AB is skew symmetric
{3} Characteristic roots of a skew Hermitian matrix are

{2) Real {b} Pure imaginary

{cl Zero (d) Zero or Pure imaginary
(4) If 3 is characteristic root of matrix Athen

(@11 + 34| =0 (b} [ -34|=0

(c)jA+31=0 (d}y |[A-3Il=0

(5) A square matrix A is said to be an orthogonal matrix if

a) A1 =1 b) A=AT
(AAT =1 {d)AA% =1
{6} (nj1)3 et =
(@) Ze* (b) Le*
x® 2
() Ze* (d) —e*

(7) The complementary function(C.F.} of (D + 3)%y = sinx is
{a) ¢, + ¢y %% {b} (¢, + cyx)e*

() (e1 + €2x)e™3" {d} (c1x + c3x*)e 3%

@ (PTO)



(8) The particular integral (P.1} of (D? + 4)y = cos2x is

(a) ’;fcost {b) Esian
(c) ;—cosz.x {d} —Esinz:r
(9) 2% =
x3 ¥2
(@) 3 - b) 5
4 4
(5 o 3

(10) The solution of differential equation (D? + Ny=0is

(a) ¢1c083x + c,5in9x (b} escos3x + c2c059%
(¢} c1cos3x 4+ ¢;5in3x (d) e3x(cic6'53x' + ¢35in3x)
2. Answer any TEN of the following. . | [20]
1) Define : (i} Scalar Matrix (ii) Diaéonal Matrix

2} Define singular matrix with an iflustration,

3) Is matrix multiplication commutative? Justify your answer.
1 2 0

4 fA=[2 -1 o ] then find characteristic equation of A
0 0 -1 A
5) Define characteristic root and characteristic vector of Matrix,
1 0 0

6} fA=]0 5 0} then find characteristic root of A.

0 0 2] :

i a2
7) Find the value of ot +1)

8) Find C.F. for the differential equation (D3 — Dy = x?
9) Find the P.1. for the differential equation (D2 — 3D + 2)y = sin2x
10) Solve the differential equation (D* — Dy =0
11) Find the P.1. for the differential equation (D? — 6D + 5)y = e5¢
12) Find C.F. for the differential equation (D2 + 9)y = cos3x
3. (a) Prove that every square matrix can be expressed in one and only one way as the sum of a

symmetric and skew symmetric matrix. [51

(b) Prove that the product of matrices

A =[ cos?g cosﬂsine] 'B:[ cos*¢  cosPsing
c

' i hen @ and ¢ differby
osOsing  sin’6 cospsing  sinp ]rszerow en 8 and § differ by

an odd muitiple of = | [5]

@



OR

3. (a) State and prove reversal law for the transpose of a product of matrices. B )

(b)If A, = [ cosa sma] then prove that (4,)" = [ cosna smna]where n is positive

—sina cosa —sinna cosna
integer. . {51
4. (a) State and prove Cayley-Hamilton theorem., [5]
(b) Find the characteristic root and any one of the characteristic vector of the matrix [5]
8 -6 2
A= [—6 7 —4]
zZ -4 3
OR
4. {a} Prove that the modulus of characteristic root of a unitary matrix is unity. {51
. 1 2 3
(b) Verify Cayley-Hamilton theorem for the matrix 4 = {2 ~1 4] {5]
3 1 1
5. (a} in usual notations prove that )—,é-]-)emx = ﬁ%ﬁem JJm)y =0 [5]
{b) Solve the differential equation (D* + D3 4 D? — D-2)y=e*+e”* [5]
OR B
5. (a) Solve the differential equation (D? + a?)y = secax wherea € R [5]
(b} Solve the differential equation (D* — 2D? + 1)y = */2 (5]
6. {a) In usual notations prove that Wlﬂ—jcosax = Hj?jcosax ,B(—a*) £ 0 i5]
(b} Solve the differential equation (D% — 5D + 6)y = cos2x [5]
OR
6. (a) In usual notations prove that }—(—% eBY = o 7 (Dlw) V ,where V is function x. 51
{b) Solve the differential equation (x2D? 4 xD — Dy = x* [5]

— Y —
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SARDAR PATEL UNIVERSITY
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Classical Mechanics and Relativity _
S “Total Marks: 70
N.B: {I} All the symbols have their usual meanings, .
{ii) Flgures at the right side of questions indicate full marks, -

Que.-1 To answer the Multiple =Cho:i_(:e_ Questions choose tli_-e co'r_rect option, [10)

fan

Forumtvectorsz;,andk i (jx R)= i b e o

(2) 0 (b} 1 {c)2 (d) 1. |

2, IfA-ZL+2]andB*L+jthenA
(o) K (b) 6K (c) 4K ()0

3. For solenoidal vector V, div V=

(a) 0 {b}2 {c) 1{d)-2

4. If noexternal torque is acting on a particle, its_ "~ remains constant.
(a) linear momentum (b} angular momentum ' ‘
{c) angular velocity . (d) angular.acceleration

5. If the work is done by the particle against the force, its I<metic energy

will ;
{a) become zero (b) increase (c) decrease (d) remains same
6. Inelectricfield, V x E = ' R
(@)1 (b} » (c) 0 (d)-1 |
7. If we increase the mass of the bob of simple pendulum, its time period

will___
(a) remains same (b} Increase
(¢) decrease. . (d) becomes infinite

8. The time period of compound pendulum becomes maximum when
(8) 1=1 (b} I=0 {c) I=k (d) I=1/k . R

9. ° In Galilean transformation acceleration is _ f_or.ai_l the
observers. s JORT
(a) not measurable (b) reiatwe (c) dlfferent (d) SAME - oo

10.  Measurement of length is quantity accordlng to. spema! theory
of relativity, : SRR g
{a) constant {b ( ) absolute (c) conserved (d) relatlve

{r.7.0)
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Que.-2

Que.-3

Que.-3

Que.-4

(1)
(2)

3)-

(@)
(5)
6
7
(8
()
(10)

(11)
(12)

(a)

(b)

(a)

(b)

(b)

Answer brieffy any ten of the following questions. [20)

Define scalar and vector quantities with examples.
If three vectors, A :'25—23'+2!2, B =2f+}—ﬁ and C= Af—j+ Ak
are coplanar then find the value of ) .

“State Gauss’ theorem,

State Newton’s first and second laws of motion,

' Define conservative and non conservative forces with examples.

Give the expression of the force actingon a charge particle in an
electromagnetic field. What is the name of that force?

Write down drawbacks of simple pendulum.

Define centre of oscillation of compound pendulum. _

Obtain condition of minimum time period in case of compound.
pendulum. ' o
Define inertial frame of reference and non- inertial frame of reference,
State the properties of ether. : S o

Write down Galilean transformation equations for the two inertial frame
of references which are in relative motion. : o

—_ -

if 4, B, € are three vectors prove that their vector triple product [06]

Ax(BxT)=B(A-6)-¢(d-5)

' Explain the geometrical interpretation of scalar tfiplé' p'rodUTc"t' of three [04)
vectors. '
L OR
Discuss the divergence of a vector point function V/ and_prbve_tha_t [06]
divii=¥- V ' '

Define gradient of scalar function and expléih it's physicai in_terpret_ation. {04}

Discuss Atwood's machine and obtain the equation of its acceleration [06]
and tension produced in the string. - :

Prove that work done by the external force in displacing the particle from [04]
position 1 to position 2 is W= TT, .

(P.T.0)
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Que.-4

Que.-5

Que.-5

Que.-b

Que.-6

(a)

(b)

(a)
(b)

(a)

(b)

Explain the motion of a charged particle in a constant magnetic field and

OR

. . ¢B
obtain an expression for cyclotron frequency as w = -

Prove that total energy of the charged particle in a uniform electric field

is conserved.

Define compound pendulum and obtain an expression for its time period.

Show that there are four points collinear with the centre of gravity of a

compound pendulum about which the time period is same.

Draw the diagram of bar pendulum and describe the method for

determining value of acceleration due to gravity

Define simple pendulum and obtain an expression for its time period.

Give construction and working of Michelson-Morley experiment. Derive
necessary formula for the path difference in Michelson-Morley
experiment and give conclusions of the experiment,

Write down Einstein’s postulates of special theory of relativity. Discuss
following cases of special theory of relativity in detail using Lorentz

transformations;

(i)Lorentz- Fitzgerald length contraction

{ii)Time dilation

OR

OR

XXX

®
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[06]

[04]

[06]

[04]

(06}

[04]
[0}

[10]
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| Total Marks: 70
Yauoll: (1) s A yulla wud &, |
(2) wuel oy ealddl w5 Ui gl yud . |

Ya-g olg Rseu yalodl 2l Aseu udle 58 waue il [40]

Lo g aldl i) sk (fxk)=
(a0 (b} -1 {c}2(d} 1 L

2 QhA=2+27 0t B=t+jAAA AxBE=___ .
(a) & (b) 6% (c) 4% (d)0 -

3. HAAgset wEuV MR divV=

S @ob2 L R
4 ol sl GuR ol 25 ol clotd dat Al Aoj AN W B.

(a) 2ullay Qotritet (o) slellat clatriat
(c) 1l At (d) ésIL,[la yao| -

5. o sl gtl ool @t 512l sl A A Aol OL[H Ged__
(a) ol &N (b) AU (¢) i3l (d) MMtal B3

. [aégdélamt UxB=___
(a)1 (b) @ (c) O (d) -1 \ ;
7. o utelclesHl o] ea el WA aoa aadsin___

(a) MLt 239 (b) qua( 24l (d) olct 4R

8 adiysct dlelsHl o @ MedK wadsa Hadl
(a) [=1 (b) =0 {c} I=k {d]) I=1/k
9. JAalel 3uicteHl YA sl AcEBasA HR

(a) Ml 252t An otell (b) WNE B (o) UCOL UAO B (d) HHA S
10.  ioyeSo] Miusl @R wetele Y B |
(a)uud (b) AR08 () dell (d) e
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YH-2

YH-3

-3

(1)

(2)

3)
(4)
(5)
{6)

(7)
(8)
(9)
(10}
(11)
(12)

@

(b)

o Aotiniell A6 woL e uslall ¢sHL xelel W, [R0] |

el wa wRat 2ol vl 521 Axoy Aot GeleQL v
Aot uRA A=21—2f+2k BE=20+-RuA CT=20=f+2k
MR A A A o yea Al -
allte] YR cull.

jzetetl oAl UFAL 2l ol [Ram cul.

el wua el sl Gele WA vl 52,
Rydeidlal ol Qyeeudlct sgloll GUR Gidldl tltie] YAt
cull. A o] attH el

UELAASeH ARRAERA cull.

gl C:ﬂelfscu(compound pendulum) Elctatdona catw@ct 531,
Aysc dletsil dyd Addsin Hizell eard Radl,

asecllel wal wassccllat 2ol fisia cavau@a 82l

Seotl ol cull. -

A agseclla el yMsrl Asolatoll WA AAHL 8l A cHel
w2 ARt 3uidzer wHlsel dul.

AR sA 3 e wBA4,B, € ol ulEel oQusk [06]
Ax (BxC)=B(#:C)-C(A-F) wa 8.

a2t AR 2ot A A QUSR] lHids wduest au%@. __ [0¥]
gl

ARa QA7 ol 5[%5C{°6‘ai‘{crﬂ uui sa ua w[ad 53 }, [06

divi=97-V '

9l QB YslAe2 v 831wt df ARs wduest [0%]
Yol
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YH-¥

YUH-¥

PR

Y-

YH-S

Y#H-$

(a)

(b)

(a)

{b)

(a)

(b}

(a)

(b}

Aeggs Hllet cr(l Al 53 A Aot YAl AHy €3 1l Geun Ul [0§)
cBlLeoliloll Y e,

A 53 ¥ GG 4Rl SRl lot-1 Al 2elet-2 GUR C[0Y]
el sal 53¢ Usd 8 Wyp=T,-T, B2 8l 8.

wycll
wunl Yufadani Rydedlda seell ol wHadl wel (0]
AAsAZe AeRls] YA 0 == dlRdl.
At 53 ¥ wriot QYo Rydeudld sgiell gat Gt direlld  [0¥]
% B,
dzysct Alasa cuvaiRld s842 At vtadsin 1o Yot Rl [06]

AR 53 A5 QAasHl doll 2j3rcibon WA U5 WRY AR (¥) [0%]
Blgall Al B %ol dedl Aetsoll acdsin wiet & B.

Wl
sl Alcdsoll (bar pendulum) 36 13 doll Heeell 2j3etydol [05]
“ g dludiell et uHadl,

el Aletsa vl 53¢ Aol vadsio Hizd Yot el [0%]

HEBscuet- 2ol Yaloil 2uell wat stlugld uHesal, [10]
HBs@Iol- WA YoMl %38 uadsiclde] YAt diRdll val
ENRIERVEITRE TS

ULl
etetSetell QA W haaeel YduRQA dul. [10]
oA weudel Qe ullataest Bruplel AR FuldRRl
wlsrell Gualol 4] dotayds Al 52U
(i) 2oz ~HlesdR1es Aol ¥sluat (length contraction)
(i) ¥ [QaclRel(Time dilation)

XEX
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uBaye sl daRaog yedza su AR g2 ay A5?
(1) glonsH? (1) RsélsiuR
(5) [Geer (s) dydee
sefaol AslEusesui shal. di@y = ..............
(@) VM () 2V

T T
(5) %_?Tl (s) viinio) VISA ai€}
ol 2sélsiaui fud apelisell Bud .........., |
(M) 0.¥¢R | (1) 9.24
(5) 2.c¥ (s) 0.¢%
w2 siAisHi Uls goud dic@y @eidl ......... 6l 8.
() vo Hl.dle2~ 2000 Al (Gi) Mo dice-a000 Al
(5) uoHl.dlee - 9000 Hl.dlce (s). Vitdio] A5Y o6l
CB gloflez #i2 | wial I ol eitaiz ........... 8,
() 9 | (é:) q 2f} 24z
(5) o (s) a @l qaR
PNP gionleezui dloy sl cdd) ela 8.
() g (61) N usioll vitlaies
(5) veng (s) @iiKic] A5A o€l
oyfstiar ellasnmi Yol darHiciell AsH.....
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¢ oYfEHaall Biyai dotl 4/3 eido ....... MHILHI 6l 6,

(¥1) uzHIg ewiis (61) yRuigy 2ivay
(5) gaA5Rlolol] 2iven (s) g NSy oig)
€. Wssll=..... Hlee
(o) 10°° (a) 10712
() 101 (s) T
0. selell S1600dl a1 cicity Qoratiel P 2id = ...
P h
(&) A= 5— (@) A= 5-
h P
(8) A= g (8) A= —=
. alie s veng W3 vigaie vdsgla oS ..., S8ISH

yelden s3 o,

(1) doiNaxn (61) doigfa

(5) 9fa (8) uiiHie] VNS aig]
Ww. dlell adodoiy w2 wis RifG2eie) G = ... forain

() R (61) slaea

(5) dye (s) i

g5 waiet ). (Sevel 90) (éé&ou 2 His)

1. lRlol ¥s2Act sialls Baef oile 2ol V - | aigiftisdl ubua g2,

2 ls voual dlcdw Wed 9 ? AHon),

3. feeee uRva Aed g2 el Aofl waGaug 87

5. diee AR sidsel dlor ulbua €l Adl EsHi Anva),

W pildeer w3, Oge = 0.989 I = 5 mA 6la lcSea @,

. ailcie: w2 Oty et Bcinfiic 52l wial duoll 42 2iiel
eifug 2rfls2er Aucd,

6. oYfSHA Aoaldls Inletont U,

¢. 5812 oYfStaras énré'éua 8. 2 wd?

¢. dN/dt = -NA o) Gualor 4] N = Noe ™ Anal,

@
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0. HElR uRnIY M3doll HalerA) el

. &xaicidol vfciudaiel Biegtia el

2. GloSdl foiay el ol fo1aiH And),

2.

G,

= & 2 g

[

.

Ol

Ao22 U 5ady Isdgiae uluy €. wa doi 512/ 2Anal,
§ada ¥sélsizrel smalldl (ueglort) wuall,

i
§694 3sélsiar A1 2oz SRz Fez Uy €12) ) AUl
LC faceroll 221011 2ial Beedldl Rseuor 2uvcl).
ot stels dledy foi2tot uRuar 131 2nona).
gifoyize? Med 9§? doll 22eil Ao,

YjAdl

CE - PNP zifoirzezcil uRua £)2) wio) vilB2ye aaifdisdl s Anava),

sl.2l. ez Juitoll CE aifcheer 12 canven amanci),
Qi 52
oitiol God

As oYfEudol €ls Gittol God,

oHy, As oe)fstiellol €ls Gitlo) God [Garee URHIY| ELliSH Ais €)2),
vl dofl #el 2unq),
3 visdla 3021 ur ol i,
vty
o¥fstiaon [Gl5as gy MN3a HId Gigel Bodqf alls2er Ana,
€451 oyfSuaAoll R2cn Afizdre wall.

Slneol 22 AHWA). Sotoll Gecd) aial GGiIEe] A aiRal Quey
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Q.1 Multiple Choice Question : (Each of One Marks) : - {10)
1. In output dc voltage pulsation removed by
(a} Transformer {b) Rectifier _ {c) Filter ~ (d) Regulator
2. In half wave rectifier dc voltage is --=-=-ner '
@ (b) @ | (@3 . (d)Noneof these
3, What is the value of ripple factdr in bridge rectifier? _
(a) 0.482 (b}1.21 {c) 1.84 , (d)0.84
4. The Peal Inverse Voltage rating in Power diode likely to be
{a} 50mv to 1000v (b} 50v to 1000y {c) 50mv to 1000mv {d) None of these
5, For CB transistor current ratio of I.to I; is '
(a) =1 (b} <1 - (c) =0 )1
&. In PNP transistor base is '
{a} metal -~ {b) N type semlconductor {c} insulator - (d) None of these
7.1n Nuclear Physics unit of magnetic moment is o '
‘ (a) Fermi {b} nuclear magneton (c) Weber (d) Tesla
8. The radius of atomic nuclei is proportional to 1/3 power of its ‘ : _
{a) Atomic mass (b} Atomic number {c) no. of electron (d) none of these
9. (One) 1 fm (Fermi) =----—-- meter _
(a) 10 (b) 102 , (c) 10 {d) 10"
10 The De-Broglie wave length (A) of a particle with momentum p is given by
ROPESS (b)) 4= @)a=2 )a=2
11 According to Somerfield atomic model electron revolves around the nucleus in --- - orbit
(a) Rectangle (b} elliptical (c) circular (d) none of these
12 For lower wave length Plank’s radiation law becomes ~r-ee--e faw
o {a) Lummer {b) Compton {c) Rayleigh Jeans (d) Wein's
Q.2 Answer any TEN in short {Each of twe marks) 201

1. Draw circuit for V-I characteristics in reverse bias condition for PN-Junction diode.
2. What is the Peak Inverse Voltagé? Explain.

3. What is the filter circuit? Why is it required?

4. Draw the symbol of Light Emitting Diode and explain in short,

5. For a transistor having 04, =0.98 determine the I if Iz=5 mA.,

6. Define agcand By of a transistor and derive relation between them.

7. Explain nuclear magnetic resonance{NMR).

8. 58" nudlei is unstable. Why?

CPTg)

&




9. Using %: - NA, derive N = Noe"M

10. State limitations of Bohr atom model.
11. State Heisenberg uncertainty principle.
12, Derive Wein’s law from Plank’s .

Q.3(a) Draw centre tap Full Wave rectifier circuit diagram and expiaih its working. (6)
(b) Discuss performance of Full Wave rectifier. : (4)
’ OR : | _
{a) Draw circuit diagram of shunt capacitor fitter with full wave rectifier and explain (6)
(b} Explain construction and filtering action of a LC filter. (4)
Q.4(a) Draw Zener diode voltage regulator circuit and explain it. (6)
{b) What is transistor? Explain its construction(structure). {4)
OR
(a) Draw circuit diagram of common emitter{CE) PNP transistor and output {6)
characteristics curve and explain it. :
(b) Explain determination of DC load line for CE transistor circuit. {4)

Q.5(a) Define : {i) Binding energy (i) Binding energy per nucleon. Draw the graph of
binding energy per nucleon verses mass number(A) and discuss its importance  {6)

(b) Write notes on radio metric dating. B (4)
| OR B S

(3) For liquid drop model of nucleus obtain the formula for binding energy of

nuleus, (6)
(b) Explain in detail stability of light nuclel | {4)

Q.6 Explain compton effect, derive expression for change in wave length of photon
in it. Define compton shift also. (10)
| OR

S

Praw heat radiation curve of a black body and discuss its features. State Plank’s
law and show it is successful to explain the heat radiation curve of black body

completely : ' - - {10
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Q-1 Multiple Choice Questions: 10

1. Which branch deals with statistic and biology?
a) Cell biology b) Biostatics ¢) Biotechnology d) Biophysics

2, is called Apiculture

a) Study of ecology b) study of Pig life ¢} life cycle of insect d) cultivation of honey bee

3. Study of is known as ﬁntomology

a) iion b) snake ¢) Bird d) none of these

(9) Which one are insectivores?

{2) Rabbit (b) T ape worm  (¢) Lizard  (d) Barth worm

4. Intra cellular digestion occurs in -

a) Reptile b) Mammals ¢) Protozoa d) Aves

S cellsare found highest in WRBC

&} Neutrophill b) Basophill ¢} Eosinophill d) Monocytes

6. The organism which directly feed on planis are ealled

a} Ommvorous b)i mmsectivores ¢) Carnivorous d) none of these

7. The road shaped bacteria are called

aj Bacilli b) Vibrio ¢) Coccei d) Spirallum

8. Reticulate venation of feaves is a charac.teristic feature of ____ plant

&) Sunflower b) Wheat ¢) Maize 4 Rice |

9. The relationship when both parents are beneﬁted Is called ......
Mutuahsm b) Commensalism c) Predatlon d) Parasitism

19. Highest evolved form of animal behavior found only in apes and man is called. ..

ay Reasonmg b) Habituation ¢) Imprinting d) Insight

—~q- CPTe)




Q-2 Short Questions: [any ten]
1) Define Biotechnology
2) Define innate behaviour with suitable examples
3) Write-short note on Ethology
4) Define heterotrophic type nutrition
5) Write short note structure of blood
6) Define open and closed type circulation
7) Write characters of bacteria '
8) Explain the functions of root in sunflower plant
9) Draw the labelled diagramme of mushroom
10) Write brief notes on xerophytes with examples
11) Define hydrophytes with examples
12) What is commensalism?

-3. Write short note on

A) Trial and error leamning
B) Motivation behavior

OR

2-3 (A) Define zoology, Define various branches of zoology
(B) Write short note on Insight learning

Q-4 A) Explain functions of blood
B) Draw and labeled diagram of heart
7 OR
Q-4 Describe the following:
A) Types of Heterotrophic nutrition

B) Types of Digestion

-5 A) Morphologicai characters of cycas
B) Explain lateral conjugation in spirogyra
OR
Q-5 (A) Describe ééexual reproduction in mucor

(B) Difference between Bryophyte and Pteridophyte plant.

Q-6 Define the word mutualism. Discuss the various types with suitable examples. .

OR

26 (A) Write detail note on parasitisin

20
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1 Multiple choice questions 10
1o gas is not released by vehicular exhaust :
(a) CO (b) €O, (c) NO, (d) SO, :
2 Incomplete burning of natural gas, coal or wood emits :
{a) CO and CO, (b) Hydrocarbon (c) CFC (d) HFC
3 Which one of the following is not a natural disaster ?
@) Land slide (b) Stampedes (c) Earth quake {d) Floods
4 An exaraple of wet form of acid deposition is :
(@) Sulphates (b) Nitrates (c) Fog frost (d) Nitrogen oxides
5 Rio-conference was held in :
{a) 1981 (b) 1990 (c) 1992 (d) 1996
6 ........is a water borne disease, _
(a) Tuberculosis (b) AIDS {¢) Dysentery (d) none of these
7 Cold influenza is a disease caused by
(a) Food (b) Water (c) Air (d) All of these
& Gharial is a species of ..........
(a) Fresh water (b) Salt water (c) Marshy land {d} Land
9 ..5ites are meant for the consetvation of wet lands in india.
( ) Gangasar (b) Ramsar (c) Yamunasar {d} none of these
10 Project tiger was launched in ...
(a) 1972 (b) 1975 (c) 1992 (d) 199%

Q.2 Answer in short (Any ten). | 20

1

PR i s o I O+ YRV 2 BN SN ST N
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What is pollution ?

What are the effects of marine poltution ?
What are the effects of noise pollution ?
What is the environmental protection act ?.
Write the problems of over papulation .
What do you mean by resettlement ?

What is population growth ?

Define : Death rate.

Discuss the family welfare programme in india.
Write the food habit of Sloth bear.

What is project Elephant ?

List the National park of Gujarat.

-1~ | (PTeD




Q.3 Write the sources, effects and control measures A'of_ Water pollution

Q.3

£
N

QG5

Q,5

AQ. &

0.6

OR

(A) Discuss the sources and control measures of Soil pollution
(B) Discuss the role of an individual in prevention of pollution

{A) Discuss ozone layer depletion,
(B} Write note on Global warming
OR

(A) Write definition and importance of sustainable development
(R} Discuss Rain water harvesting

Write short notes on:

(A} Symptoms and prevention of AIDS

(B} Women welfare programme in India
OR

Write short notes on:
(A} Food borne diseases
(B) Environmental factors affecting to human health

Write short notes on:

(A) Asiatic lion
(B) Wild life protection Act
OR

Write short noteson:

(A} Pangolin
(B) Project Tiger

10
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Q-1 Multiple Choice Questions: {1
1} impressions will be depressed or 3D type.
{(a) Sunken (b) Positive
{(c) Surface (d) Negative
2) mentioned in his book ‘Homicide Investigation about lip prints.
(a) LeMoyneSynder (b) Santos
(c) Tsuchihashi {d) Albert Osborn
3) Subcutaneous layer is also called .
(a) Endodermis (b) Epidermis
(c¢) Hypodermis (d) Dermis
4) The sample having a known identify and origin is called sample.
(a) Unknown (b) Known
(¢) Partial (d) Complete
5} Gold is only dissolved in solution,
(a) Aquatint (b) Aquatic
(c) Aquafina (d} Aqua regia
6) A person weighing 78 kg has kg blood in his body.
(a) 7 b) 3
()4 (d)6
7) Charred documents means document.
(a) Wet (b) Dry
(c) Burnt (d) Soiled
8 is the best way to preserve the document.
~ (a) Certification - (b) Elongation
(¢} Lamination (d) _Dupiication
9) Section.3 of describes Document.
(a) IPC (b) IEA
(c) CrPC ) (d) None of above
10) Liquid part of blood is calied .
{a) RBC (b) Plasma
(c) WBC (d) DNA

( PT)
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Q-2 Short Questions: (Any Ten)

What are minutiae?

Give the composition of sweat,

Give the full forms of TLC & GC.

How chemistry is helpful in forensic field?
Define Distillation.

List out various components of human blood.
Explain various functions of blood.

Why was Karl Landsteiner awarded with Nobel Prize?
9. Define hand writing.

10. What are the significance of forensic document?
11. Define Forensic Science.

12. Give Forensic significance of lip marks.

e BN ol e

Q-3(A) Describe various types of Footprints.

(B) Give Forensic significance of Finger prints.
OR

Q-3(A) Define Gait and explain Gait characteristics.
(B) Explain the role of twins in lip print analysis

Q-4 Describe the physical and chemical property of compounds and explain
various micro chemical methods in analysis of forensic science.
OR
Q-4 Explain Presumptive Tests in Forensic Chemistry and describe sampling
and extraction.

Q-5(A) Write a Short Note on RBC.
(B) Describe Haemochromogen Crystal Test.
OR
Q-5(A) Give brief introduction of blood,
(B) Explain the donors and receivers of specific blood group.

Q-6(A) Explain collection of type script writings _

(B) Describe the method for preservation of docuinents at the scens of crime.,

OR
Q-6(A) State various types of documents.
(B) Explain basic principle of hand writing,

0

)
)

()
(5)

(10)

(10)

)
(3)

(5)
(3)

(5)
(5)

()
¢) -
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Que.1 Fill in the blanks.

10

(1) 1f lim f(z) =5 then iz + 22 +223 + flz)] = e
(@3+f=)  MA+f=)  (©9 (@8
(2) For f(z} = 1000, t.hen j—j; =
(a) 1000 (b) 1000 x 1000 {c) 10 (d) None of the above

(3) The integration is also known as ........ccccoeenn.

(a) subtraction (b) combination (¢) antiderivative (d) None of the above
dz
4} | =y =
@ =
(a) cos™ z (b) sin & (c) tan~ty {d) None of the above

(5) [cosecx dr = oo,

{a) log }sin z| (b) log | sec x| (c) log|tan(z/2)| {d) log |sec + tan
(6) If [ f(z) do =sinz then [z flx)ds =.....
) 72
(a) 0 sinx (b) 5 cosz (c) 2sinz — cosw (d) zsinz + cosz
/2
(1) [ cosec’s dr= ..
74
{a)l (b)-1 (c)0 (d) None of the above
b dy
(8) { T
0;—2 " b_2
a) (bp—a  (c)oglbfa)  {d) log(b - a)

b
(9) The principle [ f(z) dz = [F(b) — F(a)], where F'(z) = f(«) is known as Fundamental principle of

(a)Calculns {(b}Limit (c)Definite Integration (d) None of the above

(10 The differential equation of the form M(z,y)dz+N(z,y)dy = 0 is the standard form of the differential
equation of .......cooeeiienns
(a) First order , Second degree (b
(c) Second order, Second degree (

) First order, First degree
d) None of the above

Que.2 Answer the following { Any ten )

. 3af+azta+t3
O Fu

ozl
(2} Find m1_17\r91 ot

exists, find a.

20

@ o (£T0)




+

(3} Obtain d— for v/z+ /¥ = a , where o is constant.
(4} Evaluate f (z+2)(z+1)de

(5) Evaluate [sin®zcosz dz .
)

(6) Evaluate [z cosz dz.

2
(7} Eveluate f(e” —z) dz .
0

(8) Evaluate f_ll ze® dz .

€
(9) Prove that [logz dz=1.
1

(10) Obtain order and degree of given differential equation /1 — y2dz + V1 — z2dy = 0.

(11) Obtain the differential equation of family of curves z* — y* = o? | o is arbitrary constant.

d2
(12) Verify that y = cos2, = € R is a solution of the differential equation - g +y =0.

. 22 —4
Que.3 (a) Evaluate lim

=2 W24+ 2-+/31-2

(b) By using definition of derivative , find %(——\;—%:) .
34 5cosz dy 4
fy=cos™! | e | th that -~ = ————.
(¢) Ity = cos (5 + 3cos :1:) o Pove Bt e 7% +3cosw
OR

Que.3 (d) Find % for z = cos®t,y = sin®t.  t€(0,1).

. o tanz
(e) Find derivative of g with respect to x .

o dy log
(f) If z¥ = €"~Y then prove that = Tog zeP
CosET
4 Evaluate | ~—m—x— dz.
Que.d {(a) Evaluate e T
(b) Evaluate / coz(j:fl
(c) Evaluate [zlogz dz .
OR

Que.4 (d) Evaluate [2? vaS~28dz (o> 0)

(e} Evaluate [**(1 +logz) dz

sinz
(f) Evaluate f o dz

1 :
Queb (a) If / CY dz = log k then find k.
¢

(b) Solve the differential equations (1 + y*)dz — y(1 +z)dy = 0.

®



2+8, 1<2<2

4
(c) Evaluate lf flz} dz,where f(z) = { 6, 9ca<d’

OR

z

2
sin“ 0
. hate [ —————=
Que.5 (d) Evaluate ](1 oot
0
/ d
i
¢} Evaluate / —_—_—
) / Vel +dz 43
v,
(f) Evaluate [ 23" dz
0
Que.s (a) Solve (14 2%)dy = zy dz .
(b) Solve the following differential equations . zdy + ydz = zydz,y(1) =1.

(c) Solve sec? z tanydz + sec’ ytanzdy = 0 . If y(w/4) = /4 , then find the particular solution of
the given differential equation .

OoR
Que.6 (d) Solve W ey,
' dz
{e) Solve the diffcrential equations myg—z =y+2,9(2)=0.

d
(f) Solve the differential equations —% = %Y Find the particular solution subject to initial
condition , y{1)=1 .Also find y(-1).
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Q.1 Choose the most appropriate alternatlve for the followmg (10)

1!

10,

questions. Mention your choice by writing A /B /C / D.
What is the current theme of NSS?
(A) Youth for sustainable development
(B) Youth for rural reconstruction
(C) Youth against dirt and disease
(D) Youth for mass literacy
is the least number of saplings planted during tree
plantation in adopted village during three years.
(A) 1000 (B) 2000 (C) 100 (D) 500
NSS volunteers should hours for regular activities per
year. (A)40 (B) 80 (C) 60 (D) 50
of NSS volunteers are expected to participate in special
camp. (A) 60% (B) 50% (C) 80% (D) 90%
There should not be more than residents in an adopted
slum. (A) 110 (B) 305 (C)300 (D) 114
In adoption of village, it is necessary to select a village where
is well established.
(A) soft skills  (B) social work (C) leadership (D) resources
The applied field work in the survey of viilage / area for adoption
of village will help the students to increase their
(A) social interaction (B) problem solving
(C) personality development . (D) analytical ability
, should motivate * the communities to involve
themselves with NSS for the community development,
(A) NSS volunteers (B) Panchayat Officials
(C) Community Investigators (D) Programme Officer
can identify local leaders and in cooperation with
them discuss local problems on which cooperative action can be
initiated.
(A} community workers (B) programme leaders
(C) community organizers (D) community investigators
The full form of PRA is .
(A) Private Rural Appraisal (B) Partnership Rural appraisal
(C) Partly Rural Appraisal (D) Participatory Rural Appraisal

(Page No. 1 of 2)




2" Answer the following questions in brief. (Any ten) (20)
Enlist any four activities for Environment Enrichment and Conservation,
Enlist the programmes that can be organized for the unemployed people
of adopted village under soft-skills development, '

Enlist any four activities related to Health, Family Welfare and Nutrition
Programme,

Enlist the tasks that can be undertaken by students in slum areas.

Enlist the steps involved in the process of adoption of a village.

Write a brief note on survey of slums.

What sort of services can be provided in slums?

Enlist the activities carried out under Red Ribbon Club.

Explain in brief the function of Anti-Tobacco Cell.

+ What is the purpose of Gyandhara? o

11.  Enlist the seasonal disease, =

12, Give the full names of WHO and UNO.

w NRO

@ NG ;s

o ©

Q. 3 Enlist any ten regulfar activities of NSS, h (10)

Or
Q. 3 Answer the following questions.

- (A) Discuss the criteria for adopting the village, _ (05)
(B) Give some suggestions for selection of slums. (04)
Q. 4 Discuss various types of pollutions and their solutions. _ (10)

_ or
Q. 4 Answer the following questions.
(A) Discuss some objectives of the special camping programme, (05)
(B) Write a note on Environment Enrichment, _' ' (05)
Q.5 Write a note on leadership skills and report writing skills. (10)
_ or _
Q. 5 Answer the following questions.
(A) Enlist the programmes organized under soft-skill development. (05)
(B} Role of NSS vo!unt_eers in soft-skill development programme. (05)

Q. 6 Discuss the water-based diseases and precautions with reference (10)
to role of NSS volunteers.
Or
Q. 6 Discuss the basic concept and components of NSS. (10)

o W
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Q:1 Write answers of following Multiple Choice Questions ; [10]
[01] The extension of Microsoft Power Point is

(A)  xls B} .doc

(C)  .ppt D) txt
[02] To open New Document shortcut is used.

{A) Ctrl+A (B) Crtl+8

(C) Ctrl+N (D) Crtl+B
[03] Which of the following function returns the largest value in a set of values?

(A} Maximum( ) (B) Max()

- (C)  Average() (D)  Avg()

[04] Abbreviation for E-Mail is

[05]

[07]

(o8]

Q:2

(A)  Embedded Mail " (B)  Emergency Mail

{C} Electronic Mail (D) Extra Mail
LCD stands for .
(A) Ligquid Crystal Display (B) Laboratory Crystal Display
(C}  Liquid Crystal Demo (D)  Liquid Cathode Demo
Which device is used to send a document over telephone line?
{A) Mobile (B) Fax '
(C) Pager (D)  All of these
Google is a .
(A) Web Browser (B) Security Server
(C) Search Engine (D) None of these
The extension of executable file is .
(A} - .pdf (B} .txt
(C) .exe (D) .doc

Virus is used to .
(A} Damage data on your computer (B) Erasing your entire hard drive

(C) Both (A) and (B) (D) None of these
Example of Microprocessor - Controller devices are
(A} Games Consoles (B} DVD Players
(C) MP3 Players . (D) All of these
Answer the following short questions : Attempt Any Ten ' [20]

[01] List name of views available in power point.
[02] What is Line Spacing?

[03] What is the meaning of formatting a text?
[04] What is Teleconferencing?

[05] What is Chat? List types of Chat.

[06] What is FAX machine?

[07] What is ZIP file? When it is useful?

G
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Q:3

Q:3

Q:4

Q:4

Q:5

Q:5

Q:6

Q:6

[08]
[09]
[10]
(11]
[12]

[A]

[C]
[D]

What do you mean by social networking?

What is Internet? List any two protocol used in Internet.
What is Virus? |

Explain RSI in brief.

Explain Capabilities of IT.

What is the usage of Microsoft Word? Explain Characteristics of MS
Word. Explain how to format text in MS Word.

OR
Explain the following excel functions with example.
1. MIN 2. SUM 3. POWER
4, AVERAGE 5. COUNT

What is E-Mail? Explain different parts of E-Mail.

What is Video Conferenéing? Explain various devices are required to
enable Video Conferencing.

OR
Explain various uses of Mobile Phone.

What is Blog? Explain its characteristics in detail.

Explain Search Engine in detail.
Explain Web Browser in detail.
OR

What is Uploading and Downloading? Which types of files can be
downloaded? Explain use of PDF file.

Explain any two open learning sites are available on the Internet.

Explain Software Copyrights in detail.
Explain Hacking in detail.
OR

Explain various types of health problem can be occur due to constant
use of ICT. ' '

Explain how employment increases due to ICT.

n-——>L«—w—)

@

[10]

[10]

[05]
[05]

03]
[03)

[05]
[05]

[03]
(03]

[05]
(0]

[05]
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