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GENERAL KNOWLEDGE

ReiRa aad : 3592] [ quTies : 100
Time allowed : 3 Hours| [Maximum Marks : 100
Pz, () @RsTshEEdl '

(i) &9 5o & 3 T E |

(iti) T 597 & G 9711 %1 IR ST G e 1o I |
Note: (i) All questions are compulsory.

(ii) Al questions carry equal marks.
(i) The parts of same question must be answered together.

i} T TR T ) A S S SEd’ el il 8 7 R S o o 3R

=11 foa 7 5+5
(vTeg Hiw : 250)

Why did Raja Rammohan Roy is known as the ‘Father of Indian awakening’ ? What he
did for the Indian Society ? (Word limit : 250)
2. W TR 1 9T 8 gl & 7 Tl & e ud wifthe 19U HI | 10
| (9Teg € : 250)

How is the President of India elected ? Discuss the functions and powers of the
President. (Word limit : 250)

3. (%) “awE get i aE % e Wl 1 PR i @ |” Seretvr |igd sAredl
FHT | (9rsg € ¢ 125)
(@) EE % SR T TR 0 HIT | 5x2
(yre2 € : 125)

(a) “Weathering denotes the dynamic characters of earth surface.” Explain with
examples. (Word limit : 125)
(b) Describe the causes and consequences of landslide. (Word limit : 125)
EEE  RFU-01 1 [P.T.O.
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TGS o THI TRTE <hl Wehfr U hamehemdl o1 9ot hifi | 5+5

(7eg € = 250)
Describe the nature and activities of Uttarakhand’s local self-administration. (Word limit : 250)

(%) BN &= § Sg-Srenfiehl 6t suzifirarst o auq A | (Free i : 125)
(@) R feramt 3 fore 3gafires &9 & Geifd wae! & T oy 31 71 6 e

HIT | 5+5

(w1eq €T : 125)

(a) Describe the uses of Biotechnology in agriculture sector. (Word limit : 125)
(b) Discuss the major advantages and disadvantages of genetically modified crops for

Indian farmers. (Word limit : 125)

frferfiaa weai o wiféam o 3R e : 2x5=10

Write short answer of the following questious : (wrse dimr : 50 uﬁas)

() o1 YRA § A} T Wl IEvadE @ ? (Word limit : 50 each)

Is the risk of recession in India imminent ?
(i) WRd § T TR STEHAT ! H HET H1 Aew@qol § ?
Why is it important to reduce poverty and inequality in India ?
(i) P FTEEAT RN FTE ?
What is Agriculture Infrastructure Fund ?
(iv) “Tredft o IiemT w®T R ?
What is the “Shilpi Gram Yojana’ ?
(v) §E 2022-23 § ITUEVE ThN o AT Ticrerg 55 w1 fereror difia |

Give the estimated committed expenditure of the Uttarakhand Government
Budget during 2022-23.

Freferaa w wfém feoforar fafay - 2x5=10

Write short notes on the following : (31se €T : 50 )

(i) wfyehsr (Word limit : 50 each)
Rishikesh

(i) TS S1d I
Raj Jat Yatra
(i) & IS
Hari Ki Paudi
(iv) Siiersie! He
Jauljivi Fair
(v) &I

Harela Celebration
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8. W T SISA VR TR 7 T HRIsHH % qed WA o T I g0 9T hed 33 M § 2

5+45=10
(T €T = 250 WIsg)
What is “Make in India” initiative ? What steps have been taken by the defense sector
of India under this programme ? (Word limit : 250 words)
9. fTr=fafign w wftrm fewfir fofa - 2x5=10
Write short notes on the following : (31 <t : 50 TR)
(i) B gfgmm (Word limit : 50 each)
Artificial Intelligence
(i) Sg-Tafaear
Biodiversity
(iii) ft wfs &
Sri Sakthi Sat
(iv) S5oft 221 Aesh
5G data network
(v) o R
Smart Surveillance
10. fr=fafaa w wfr fewufiat ffau - 2x5=10
Write short notes on the following : (31 €T : 50 IAH)
(i) 3R (Word limit : 50 each)

Aphasia
(i) W TETER Higan
Uniform Civil Code
(i) =IH
SWAYAM
(iv) W
Koo App
(v) e
CODA

RFU-01 -
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General English
(Second Paper)
fReRa aaa : @7 au2] [ quTies : 100
Time allowed : Three Hours] [Maximum Marks : 100

Note: (i) All questions are compulsory.
(ii) Marks allotted to each question are indicated at its end.
(iii) The parts of the same question must be answered together.

(iv) In letter writing don’t write your name, address or roll number, if necessary
candidates can write X, ¥, Z.

1.  Write an essay in about 400 words on any one of the following topics : 20
(a) Devastating Effects of Nuclear War.
(b) Politics and Religion.
(¢) Empowerment of Women.

(d) News Channels on Television : A Necessary Evil.

2. (A) Write a letter to your landlord requesting him for certain repairs in the flat

rented to you. 10
OR

Write a letter to the editor of the newspaper regarding frequent road

accidents in your town due to reckless driving.

‘E‘% RFU-02 1 [P.T.O.
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(B) Write a notice to the government employees to be present on their

respective booths at sharp 6 a.m. on the polling day. 10
OR

Prepare a circular for your teachers to strictly follow the Corona guidelines

on the opening of the college.

3. (A) Write a precis of the following passage. Also supply a suitable title : 4+1=5

Goodness is a great virtue. It is the pivot of human character. In one’s
life, goodness should be the cardinal objective in the conduct of all
activities. A person is known by goodness throughout and depicts the
victory of good over evil. Man is a complex creature, a mixture of good and
evil. The evil tendencies in him are of a negative nature which ultimately
lead to destruction. On the other hand, goodness is manifested in
brotherhood, unity and co-operation. These are positive tendencies and lead
to love and popularity. Goodness in all walks of social life builds up
civilization and brings peace and prosperity. The battles of conscience are

won through goodness.
(B) Write a precis of the following passage. Also supply a suitable title : 8+2=10

No journey of life seems interesting when travelled alone. We tend to
make friends outside our family boundaries as that makes all life activities
enjoyable. We connect very quickly with people with whom our interests
match. Infants are playful by nature. They always look for the company
with whom they can play and explore their curious nature. Hence, when
they meet any other infant of their age they connect easily over their

common interest of playing.
RFU-02 2
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In school, we make friends over our common interests. For example,
students who like playing sports like cricket connect quickly and they
become friends. Friends meet and discuss their common interests and
nurture their interests together. Friends in school help each other in
understanding the class activities, and homework. They often exchange
notes and reference materials among themselves. During our college life, we
get independence in taking many decisions on our own. Also, many live in a
hostel and are hence away from their family. Studying together, staying
together, nurturing interest together, adjusting to conflicts with each other,

helping each other all these makes the bond of friendship stronger.

A friend highlights mistakes and guides us in many ways. They also
motivate us to realize our full potential. Also, we can easily discuss and
share such issues and thoughts with our friends which we cannot share with
our parents. In our professional life also, friends also help us handle failure
positively and multiply our joy of success. During midlife, we have huge
responsibilities for family, job, etc. Discussing professional and personal
stress with our friends makes us feel relaxed. They are our mental support
and when we are in crisis, a good friend joins hand and helps in solving the

problem.

In history, we get examples of many friendship stories, which show the
importance of friend in life. From the stories of Lord Krishna and Arjun,
Ram and Sugreev, Lord Krishna and Sudama, Duryodhan and Karn it shows
that friends have always been a person who helps and supports us. They

help us come out of distress and grow in life.

[P.T.O.



4. (A

(B)

(©)

RFU-02

Write one synonym for each of the following words :

(i)  Abhor
(i) Beguile
(iii) Crafty

(iv) Elegant

(v) Sycophant

Write one antonym for each of the following words :
(i) Inhale

(i) Thrifty

(iii) Innocent

(iv) Optimist

(v) Visible

Substitute one word for each of the following :

(i) A government of the people, by the people and for the people.
(ii) A person difficult to please.

(iii) One who knows everything.

(iv) Murder of a King.

(v) Alist of books.



5.  Explain the meanings of the idioms / phrases underlined in the following

sentences : 5
(i) When you go to a hill station, you will come across a number of animals.

(ii) Some people add fuel to fire in other people’s family matter.

(iii) Krishna’s mother expired all of a sudden.

(iv) My English teacher is at home in his subject.

(v)  You should come to the point rather than beating about the bush.

6. (A) Write the part of speech of the following words : 10
(i) Honourable
(ii) Sympathise
(ili) Courageously
(iv) Grace
(v) An
(vi) And
(vii) Hurrah
(viii) Very
(ix) Never

(x) Upon
RFU-02 5 [P.T.O.



(B) Rewrite the following sentences as directed :

(i)

(i)

(iif)

(iv)

V)

(vi)

(vii)

Post the letter

(change into passive voice)

He is too weak to walk.

(Remove ‘too’)

Kalidas is the greatest of Indian poets.
(Make comparative sentence)

The night is very beautiful.

(Make exclamatory sentence)

The USA is the richest country in the world.

(Make positive sentence)
She is ill. She looks cheerful.
(Make compound sentence)

Who does not love his country ?

(Change the statement without changing its meaning)

(viii) On entering his room, he saw his friend.

(ix)

(x)

RFU-02

(Change into complex sentence)

He is intelligent. He is diligent.
(Combine with the use of conjunction)
He was waiting his friend — the platform.

(Use “preposition’)

10



(©) Punctuate the following sentences :

RFU-02

@)
(i)
(i)
(iv)
)

o god give us our daily bread

alas said the prince life is full of sorrows
milton the great english poet was blind
infact truth is beauty

egypt italy and spain are foreign countries
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18t fererran % Gie—gpw ohl ITH T B | ST 3 forereaon freiwenai < ROT 98
icd 1 3 oft 2, vl 1 G of, e - wmer o R, ge free § g wera
o, a7 erws 61 gRmfd ot B, sare-wet 6y oft, 3fg i § sge wem e ,
W ¥ w9 1§ fawg & oft | 97 T 52 fereren fsivarat < wRw e & e wE
FO 1 gem 2, @ud & | Tu ¥ Fmi § e gest 6 gen yftes @ien H S 2, 968
T st it fRelt T 0® T W | 36 GeT TEY & WY HY-H-h1 et
F e T & TR & ST e Aie fea 2 | adu angfe Fe H SEehl
siftrept gedi & dfeh ff =E TET 2 |

T % gauE Geut § A 3 310 amar 3 Fdr § 31 SEfeRdr i ST

for R | EY-NHH 8 S AT e 8 ot 39 9 fag foe 2 fop it S8 SuE ste

firdt, o1 =T T I IS TR & BT h I ST A O TG S Fehel B |
smufes gae B T X wE off yfte e R T 9w ot g weer-wfe et O
rrenfervaTE & THTS Wi 7% feun 3 i A Wl 2 |

(%) 3t Frerator o 3fea o forfm |
(@) ITIeH eI H =eh feaTl o1 U foreTs weqt H Hearqur <hife |

(%) ITCEUE TH F Tt Fraferl § R Shrehist i T fedl # foh 5T & Feifera
U FATAI-FE T I |

(@) g 93 T TS T H 3R TTY FA §U - ITSEHH T’ T Th TET IR
i |

(%) Frferfiaa wedl @ & foredl i wedl & uet qun FRdl @ wsql o e e
I :
(i)  3r=ligor
(i) frE
(iii) e
(iv) TFe
(v) gferd
(vi) THE0
(vii) ehIfcicha

RFU-03 2
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; (@) Freferfiaa 5 & fore uie ] o foreim forfe : 5
i) &
(i) @
(iii) HTE
(iv) A9
(v) &1
(vi) fe=e
(vil) ST
(1) Frferfaa s # & fenedi afe o for -1 wreg ferfae - 5
) ShraTd Ey & o S -HuH U 8l
(i) S ST T T T A B
(i) =T H 8 A % g Hiem
(iv) o8 Gl S TeT JHvT AT Teal Bl
(v) Tl o1 Wt
(vi) g4 9 % I 'l
(vii) o 329 & Y Tt TH HEAom
(4) PreferRaa 3 & e A STl 8 o adHT AT e 4T B TS A Y hvT s 5
(i) o= g AfeviitRgel aTd @ |
(if) i shT Ut ST AT Jfee o |
(ii) T ST 374 Widi bl Jehe HLdl 2 |
(iv) ¥gH Fgai A gdred g |
(v) TH & o a1 il &l = |
(vi) T 3T SRS R |
(vii) Teree i wrEmEre i wafE @ |

(%) SrfrRa AR 3 & el ufe o 1ol foraa g Seh Al # SR <hifor - 10

(i) 3 S g3 AR

(i) et fore et 7€ ferae & s

(i) fow @ ot fowa@ A ¢

(iv) ST =1 St g

(v) @ o dI9 UTd

(vi) =-<THIER HE

(vii) 3TER T <oe TS

RFU-03 3 [P.T.O.



(@) freffiaa gead § @ ferdl uia o1 aref forad gw 3kt ameil | s Shifor : 10
(i) &M T &1 S '
(ii) TR T Heh BT
(ifi) < Tt o R
(iv) =ell-gmHA T AT BT
(v) TS T
(vi) IS g1efl o *
(vii) 3T & 9IS M |

6. ‘%ﬁmﬁm—uﬁnﬁmﬁﬁm@sﬁm&qﬁ’%ﬂm%wwﬁéa |
fetfia | - 10 |

RFU-03 4



Eg

No. of Printed Pages : 4 I
o RFU-04
2022
terut o
ENVIRONMENTAL SCIENCE
RafRa aaa : @7 aue] [ quties : 200
Time allowed : Three Hours| [Maximum Marks : 200
e : () FETA-vA A3 GUS P 7T @ & | I @UE AR I 8 | [ arel 7wl %
SR AT, 5% @S 8 HH @ HH @ 59 379§ A6 |
(i) T gl & 3E TS |
(ifi) T T F @ G 7 IR (AT T G 159 S |
Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has
Sfour questions. Attempt any five questions and at least two questions should
be from each section.
(ii) All questions carry equal marks.
(iii) All the parts of same question must be answered together.
QU — ‘o
Section - ‘A’
1. () Shawa $em @0 & 7 wid #, ¥eR W Fa & FIAFT b T SiaTeH $uAl i
e | i e 3 -are i 39 widl 37 3 SR W e e 1 20
(i) W § SreTae @i vert @ st fomor G | 10
(iif) & wETEET T e Y HiT A 9E 8 ? 3o % Topel wsh Sepfouss BId
ol IR | 10
(i) What are fossil fuels ? Discuss the estimates with respect to reserves and

(i)
(iii)

duration of fossil-fuels in India. Describe sources and uses of different types of
non-conventional energy.

Give brief account of non-metallic mineral reserves in India.

Why demand of switching to renewable energy resources has increased ?
Describe any one alternate source of fuel.

!EIE_EI RFU-04 1 [P.T.O.
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2. (@)
(ii)
(iii)
(ii)

(iif)

(i)

(iif)
(iv)

(i)

(iii)
(iv)

4. @)

(i)

(iii)
)

(it)
(iii)

RFU-04

S for i ity T e <A fererer i |
e 3 ST T gEr T PR E ? 7% ST Tey 3 ST T I i bl |
T T SR 26 G o foTe R Uee 1R 7

Discuss five kingdom classification in biology.

How plants and animals are dependent upon each other ? Classify them on the
basis of the relationship between them.

What are the initiatives taken by Indian Government to preserve flora ?

e i < ) e A0 g 7 A e g 21 3 fora e e 7 € 7
3 T Rrei 1 R AR |

ﬁaﬁﬁ%ﬁmm%wﬁqﬁmm%wwwm:é ?
ST T |

o) T gt a A T T € % R H S E 7
q\msﬁﬁﬁ%aﬁaﬁﬁﬁﬁﬁmﬁWRﬁﬁamﬁﬁm

How life originated in water ? What are the factors responsible for mass
extinction ? Discuss 6™ mass extinction.

How biogeographical studies provide evidences in favour of evolution ?
Explain.

How paleontological evidences tell us about mass extinction ?

Give a detailed account of various diseases caused by microbes.

qﬁmaﬁm%ﬁﬁmaﬁﬁﬁﬁﬁaﬁaﬁmwaﬁﬁﬁﬁq | g aigEd §
TEHITCA TR ? |

Wﬁﬁﬁw%mﬁ% ﬁwﬁm'ﬂaﬁaﬁl

woreit <t 3 R S orh F e w E AR R @R ?

Describe the factors controlling the distribution of life on earth. How is it
changing in current scenarios ?

Discuss ecological adaptations of hydrophytes and mesophytes.

What are the sources of fresh water for terrestrial life and why are they
depleting ?

15
15

10

10

10
10
10

15
15
10



Tus - @

Section - ‘B’

5. (i) T S urE v s aret fafr= shieht 1 fareor S | 10
(i) e Tger R Efie feoft fafa | 10
(iii) gt <1 aTgEEE S farefda g 7 f 10
(iv) 3SF &7 1 2 ? agHed § I8 el 3N S =fed B 8 7 39eh Wil 9T

TEWE A & ? 10

(i) Describe various parameters that determine the quality of water.
(ii) Write a brief note on chemical equilibria.
(iii) How earth’s atmosphere evolved ?

(iv) What is ozone depletion ? Where and how it happens in atmosphere ? What are

its effects on living beings ?

6. (i) weredE e (fgw) o w frar & fafed | 5
(i) fordt & At 3t gam Dl % drwes qeal i g s S deT % feea 3Rt =
wftert 2 7 ferfre & faftr weem &t firedh ol g el 2 2 15
(iii) 7T Svbrset <h1 SaTE R | et Fmtor & i H iR e & 2 10
(iv) et i ffir=r vl w1 weren forflan | S8-3% 57 geddt % g i 3R wed €, ael
1 TEe HH 3T I SEear & ? 10

(i) Elaborate the theory of continental drift.

(i) List macro and micro plant nutrients in soil and what is their role in plant

development ? Why different types of soil are found in different region ?
(iii) Explain soil profile. What are the processes involved in the soil formation ?

(iv) Write down the composition of different layers of earth. How and why

composition of elements changes as we moved towards core of earth ?

RFU-04 3 [P.T.O.



(i)
(iii)

(i1)
(iif)

(i)

(iii)
()

(i)

(iii)

RFU-04

2 T & 7 fafirer wepr i genatt o T | STHee gaTd 3 gE %
ST EEY & 7 7T B IHIRG FE G FRH B A @ 7 15

7 T T e A B 7 Y 3R AT S &R gt o ST hifT | 15

A ¥ ek T g g W fewft ey | 51 G i argreet ferar #
yftrepd 2 | 10
What is wind ? Explain its different types. What is the relationship between
atmospheric pressure and wind ? What are the factors affecting wind ?

Why we witness fog in winters ? Explain dry and wet adiabatic lapse rate.

Write a note on temperature inversion and lapse rate. What is their role in

atmospheric stability ?

et 3 3qfRra e % Tae % fewr € | amee, o e B s B S

g AT 8 ? 15
arepree 3 5l g CO, Tigd e bl 1 hdl e et & 7 ¥ AgHSe U

Sl q T gHE A B ? 15
forer firerm & Tt 3 707 Y e I @ ? 10

Give composition of gases present in water. How temperature affect gases’

composition in water ?

How does increased CO, concentration in atmosphere impact water bodies ?

What are its effects on atmosphere and living beings ?

How addition of solute changes property of water ?
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fafere sttt
CIVIL ENGINEERING
R aaa : @7 qu2] | [ GuTTe : 200

Time allowed : Three Hours] [Maximum Marks : 200

e : () 3G IE-TT 5 3 @uE ‘o aur ‘@ & | e @vs 4 wR 7w 8 | et ura 5l %
IR o, I% @Us @ HH 8 HH g Je S 817 e |
(i) TR T & 37 G E |
(i) @m%mﬁwﬁ'waﬁwﬁmﬁﬂ:@wﬁwmf
(i) 5 e s S A T E | e i 4 o o 3w 3 ford el
L 37 T &1 STTEVIE A 8 ) 3T I T FT G & |
v) TSR] HeTperel BT T 152l T THATE |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has
four questions. Attempt any five questions and at least two questions should
be from each section.

(f'i) All questions carry equal marks.
(iii) All the parts of a question must be answered together.

(iv) The necessary data required in questions are provided. However, suitable

data may be assumed, if necessary.

(v) Use of non-programmable calculator is permitted.

EEE RFU-05 ! 1 [P.T.O.




Qg - ‘I’
Section - ‘A’

1. (31 Fm-17 quté w YEreEK o AB W firg R S & | ST e T S
WWWIWWW@%@W‘ﬁWWI 20

10 kN 5 kN 15 kN
; | | i .
A C D E
33 2m il 2m - L 2m o 2m 2
€ e . g ‘.
=1
(@) Tor-2 7 gt 8 wra o % farg B T C W @1l S ferg i <hifsig | 20
“ /9t 5hTE W
4 v
,WWV‘W'WVWVY'WYW
AT = B
7 L2 T L/2 g
7€ *
~=-2

(A) A simply supported beam AB is subjected to three point loads as shown in
Fig.-1. Draw the shear force and bending moment diagram. Also, determine the
position and magnitude of maximum bending moment.

10 kN 5 kN 15 kN
A L 1 l B
AN C D E o
le 2m aLs 2m sl 2m . 2 m J
€ . € : =3¢ A€ >
Fig.—1 i

(B) Calculate the slope and deflection at points B and C of the cantilever beam
shown in Fig.-2.

' | i :w/unit length
A B

;o
Zl, L/2 5 L/2 P
I - 2

RFU-05 2



(31) T ST e Fshie 8 200 mm IS R T AT % H5 T g6l Tl

(%)

(A)

(B)

(30)

(%)

(A)

(B)

RFU-05

400 mm & | HEHR WA T G B 40 kKN-m 1 siehe] ST F& BT 8 | 8 5
7T e <l U SR | M20 Aot i shshie aT Fe 415 3oft 5 $edTd 61 ST
I | 20

2000 kN % 37efia YR Y 987 0 % foIu s afese aret Yaferd wHshic o oY
T ) SfeReaT HITRTT | M20 Soft 31 shehie qeT Fe 415 Sft & $94Td 1 30
HRT | 20

A reinforced concrete rectangular beam is 200 mm wide and 400 mm deep upto
the centre of reinforcement. The beam has ‘to carry a bending moment of
40 kN-m at working loads. Determine the reinforcement required for beam. Use
M20 grade concrete and Fe 415 grade steel.

Design a reinforced concrete short column square in section to carry an axial
load of 2000 kN. Use M20 grade concrete and Fe 415 grade steel.

f7 fermmatt & FReaRaT (continuity) FeRtor 6 gftaifira ifte | faear st
T sTeh W hIFT | : 22

A& el % Y418 hl T8 1 2m% ?ﬁSmﬁ?ﬁWﬁﬂ"{aT%?ﬂﬁﬁ@r{ﬂT 15 m3/s
2 | F=fafaa < o Hifre : 6x3=18

() wafea ster i fafire s
(ii)  ShIf=ieh TEUTs Td Fhf=ieh a1
(iii) e Tl st w1 am

Define the equation of continuity in three dimensions. Obtain an expression for
continuity equation.

The discharge of water through a rectangular :channel of width 8 m, is 15 m/s,
when depth of flow of water is 1.2 m. Calculate the following :

(i) Specific energy of the flowing water
(ii) Critical depth and critical velocity

(iii) Value of minimum specific energy

3 [P.T.O.




4. @3

C))

(%)

(A)

(B)

©

5. (3

()

RFU-05

T (SR ) B Fret T s il e wfiest #§ @it st 15%
%l TH MR 1.9 glec 2 | 31 i fafire @7 2.7 ® | wqfed <t won we e
rTa Fratica iR | wqfar o e @1 wwheh Wi @ g ?

ek TR REET Cu = 50 KN/m?, Y, = 18 KN/m® 2 #, T Feaifert hre bl gars
£ 2 | g s e B P S fred e & fRr e
h 1S =0.261 S |

35.26 kJ 1 YeAifehd Foll & Thel B H a1 gohd B2 10 9 m. Tl Shshie
arset 1 3T (gred) Fean S & | w10 FER H 2.5 mm/SER 1 et e
aﬁmwﬁsﬂﬁ?ﬁtﬂw@mmaﬂﬁgmmﬁwﬁm

A partially saturated sample from a borrow pit has a natural moisture content of

15% and bulk unit weight of 1.90 g/cc. The specific gravity of solids is 2.7.

Determine the degree of saturation and void ratio. What will be the unit weight

of the sample on saturation ?

An excavation is made with a vertical face in a clay soil which had Cu = 50

kKN/m?, Y, = 18 kN/m?. Determine the maximum depth of excavation so that the

excavation is stable. Take S_ = 0.261.

A concrete pile, 9 m long, was driven by a single acting Vulcan hammer with
rated energy 35.26 kJ. The total settlement recorded for the last 10 blows was
2.5 mm/blow. Using Engineering News formula, calculate the pile capacity.

g - T

Section - ‘B’
w5 iz iz e 7 S e T B e 25 mm 3 | IR FH R @
AT 10°C€rammmﬁ3ﬁ§mnm(@a)aws4°c@,?hmsh:ﬁ%
<t 1 gt Ta ShfT | eI T ATd SFER 7T 10 1076 wfet °C = =+ |

mﬁrwaﬁmﬂ,ﬁmﬁﬁww@aﬁ—mwmzﬁ

ST HINT |

15

10

10

15



@) T ot St g P Rad AT waEies o R | S e g,
T UTeAi % e TMRiG fRam T 1 0.900, 1.250, 2.400, 1.375, 2.945,
3.125, 3.725, 0.100, 1.975, 2.025 W& 1.775 | 92 Tdieh T&T% I 100.000 H=Irs
a1 S T T % W@ H T T | argdin! 1 wfafy wh waw 9% % w9 A

- <hifTe e I 3 vae it (Uss woe wicr) g Tt fargal & wAnHid o w1d
Hif | FmT ST sy | - 15

(A) The width of expansion joint gap is 25 mm in a cement concrete pavement. If

the laying temperature is 10 °C and the maximum slab temperature in summer is

54°°C, calculate the spacing between expansion joints. Assume coefficient of

thermal expansion of concrete as 10 x 107 per °C.

(B) Explain the terms optimistic time estimate, pessimistic time estimate and most

likely time estimate.

(C) The following consecutive readings were taken with a dumpy level, the
instrument having been shifted after the second, fourth and seventh readings :
0.900, 1.250, 2.400, 1.375, 2.945, 3.125, 3.725, 0.100, 1.975, 2.025 and 1.775.
The first reading was taken with a staff held on a benchmark of elevation
100.000. Enter the readings in-a level-book form and reduce the levels by the
rise and fall method. Apply the usual checks.

6. (31) TEE ® fore g T et F sta Ty wiid i | Rt wEe 1 Sea
Sifore foeht %ﬁﬁw 864 hectares / cumec 2 | 36 B <l YR (47) T

120 fem 2 | 15
@) W@W%mwm% ? S 7 TR GRS | 15

(@) T i e < seva wn § 7 far gfim <hrat o1 oo i | 10

RFU-05 - [P.T.O.



(A)

B)
©

(%)

Establish the relationship between duty and delta of a crop.

Find the delta of a crop when its duty is 864 hectares / cumec on the field. The

base period of this crop is 120 days.
What do you mean by Weir and Barrage ? Explain the difference between them.

What are the objectives of river training works ? Classify the river training

works.

() Yo s S @ et P v 1 s iR s

(i) <A

(i) <1

(iii) T

(iv) &= .

(v) SRR ,

90 R & < ferg, 1ﬁs.§m.aﬁ.ﬁm%mﬁﬂgqéﬁwwaﬁml

d =120 mm =i | _ 10

@) Fm-3 1 gie T Yo % fore shifien wer s i | Foer # wrfcferferal T b

RFU-05
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(A) Explain the following terms used in Railway Engineering :
(1) Turnout
(i) Tongue rail
(ii1) Stock rail
(iv) Switch
(v) Crossings

(B) Calculate the lead and radius of a 1 in 8.5 BG turnout for 90 R'rails. Take
d =120 mm. P ;

(C) Determine the critical path for the network shown in Fig.-3. Activities and their

durations in days (te) are indicated in the figure.

Fig.-3

8. (31) TeeR Y Rmd A I B AT 3Te Wa TR 3 Srfrereon hi sEE HIRT |
o geerdl W R ST arel aieont < A sy | ; 15

(&) Se-Termé fmfor & TR FH-HH A el (s18) 1 R R T 2 7 fn
& wwETE | -

(@) et See 3§ SuE R S A w9 S (W ) fhee w ga a1, (e @)
Tpeet i gt hiIfTT | : 15

RFU-05 7 [P.T.O.



(A) Explain the characteristics of a good building stone used in stone masonry.

Enumerate the tests conducted on building stones.

(B) What are different types of bonds used in brick masonry construction ? Explain
in detail.

(C) Make a comparison between Slow sand filter and Rapid sand filter employed in

water treatment.

RFU-05 : 8
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COMPUTER SCIENCE / COMPUTER APPLICATION _
FeRa awd : @7 au2] [ guTfes : 200
Time allowed : Three Hours| [Maximum Marks : 200
Ae: () FEIHA-TAA G GE I dG T g | v @ve 4 ar Y99 8 | [ aie 591 &

IR oTY, T @S @ HH @ HH g F v & e |

(ii) @H T B ek G E |

(iii) T F¥7 % G} T BT 3T AT TF G 1691 T |
Note: (i) This question paper has two sections ‘A’ and ‘B’. Each section has four

questions. Attempt any five questions, at least two questions should be from
each section.

(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

gus - ‘3’

Section — ‘A’

() T uRE H A A b e g H | 3T AT 38 B A 1 Wkl

m:%,%aﬁt%%\wmﬁaﬁn%%ﬁﬁwuéﬁﬁaﬁwwéﬁ? 20
s e '
(ii) ?ﬁA=[2 3 -2 }hx*aﬁﬁmﬁﬁaﬂt:ﬂ%anﬁi@amﬁwmaﬁ
3 3 -4
& B — 20
x+2y—-3z=-4
Qi+ Iy+dz=2
3x—3y—4z=11
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(1)

(i)

(i)

(ii)

RFU-06

A puzzle is to be solved by three people. Their probabilities of solving it are %,

1 1 5 : - d
I and 3 respectively. What is the probability that the puzzle will be solved by

these three ?

1 2 -3

If A= { /= } , then find A~! and solve the system of linear equations
3 3 4

given below :

x+2y-3z=-4

Zx+3y+2z=2

3x-3y—4z=11

e e seet —

(P) (6254),=7, (@) (ABCD),(=7,

(M (BA28),=7, @ (1011),,=72,

@) (777)g=7 20

o=t =1 ST Q) ufeaat ® G

(%) IS (TEtT) s bt (fesfien) 21 & @ @ 3 Jferh wiegs BT =
i @ @1 s fevaaia g 2 7

(@) Tredt = ear yonTferat & 9 AT |

() TR AT T I T T S S |

(g) Rl am sut (Wdfhtes) % T s |

(3) FETE 3g FE  FHrE AT ward R w1 S g § |
PR HTTE FoH e Tt 1 T B € | 20

Perform the conversion as given below :

(a) (6254);=7, (b) (ABCD),,=7

() (BA28),=7, (d) (1011}, =2,

€ T770)=%;

Answer the following in two lines :

(@) Which one is more accurate and which one is more reliable amongst
Analog Vs. Digital devices ?

(b) Name any four number syStems.

(c) Differentist between machine language and high level language.

(d) Name any four peripherals.

(¢) Name any two language using ‘Compilers’ and two computer languages
using ‘Interpreters’ for translation.

2



(5]

(i)

(i)
)

(i)

4. ()
(i1)

(iif)

(iv)

@
(i)

(iii)

(iv)

RFU-06

foret 8-fore quiies & &1 2°s wimfeme feem & fordl 8085 womaeft wrar o
s ot | 20

J-K foA9-A1a &1 aiger mwaﬁwwﬁWmmﬁw| 20

Write an 8085 assembly language program that finds the 2’s complement of a
given 8 — bit integer.

Draw the circuit diagram of J-K flip-flop and explain its functioning.

IETE0T g HEEd foh O+ W [ ] auT () 3Ted 8 3iates R S @ ¢ 10
R T3 T 3 ) - TS AT U - JTTEL Saded ST STINT hish H a8 i | 10

51 TN (Array) 1 Sa@-ATE Taft gRI shH-9-30  Sgd A | SHEed -
{12,4,5,10,1} 10
Ha o T 39 Rpa =iteh ol diee - Tihe 2ok | ee - 10
(A+B)*(C-D)/E*F

Explain by an example that how to overload [ | and ( ) operators in C++.

Traverse the given tree using In-order and Post-order traversals.

Arrange the given array using bubble sort method, step-by-step in ascending
order—{ 12,4,5,10,1}

Convert the following expression from infix to postfix notation :
(A+B)*(C-D)/E*F

3 [P.T.O.



5. 56
(i1)
(iii)
(iv)
(1)
(i1)
(iii)
(iv)

6.
(ii)

(1)
(i)

T =iy

(i)

()

(i)

8. (@)
(i1)
(iif)
(iv)
(1)

(ii)
(iii)

(iv)

RFU-06

e - F

Section — ‘B’

DMA 51 5ci7s i STST a2 S9eh! T $TE o 1 b THITSY | 10
ST TTETETE % S e 61 il 1 v IgrEw wied guesy | 10
sTreTEe FrIm T vl St qUT 39 Hecd i STy | 10
et (Flynn’s) 3 Pt s SarT afieon ol e | 10

Draw the block diagram of DMA and explain the function of its each unit.
Explain the working of Arithmetic pipeline with an example.

Describe Amdahl’s law and state its significance.

Explain the Flynn’s classification of computer system architecture.

el T 6] T & 2~ Thaer i ferfir=T srerenat w avi i | 20
SUTER B 37T T AR 7 YHTER & w1 AT a1 gE & 7 SEThR 1 SR
FC Fmtar-SavieT TEET 1 B | 20

With the help of flow-chart, explain the different phases of a Two-pass
Assembler.

What do you mean by a semaphore ? What are the advantages and disadvantages of
semaphore ? Implement the producer-consumer problem using semaphore.

we g R(ABCDE) ratorss Fsiar & e = feam mn 2 -
{A — BCDE, B — ACDE, C — ABDE}

FraeY R 1 Q1 Tga Tvee 4R : 20
<R Fqm —

(%) FATUTHY IRGY qUT SR

(@) TERYT (FTSHRL) T Hee! e T3 20

The relation RGABCDE) with functional dependencies is given below :
{A — BCDE, B — ACDE, C — ABDE}

Give the lossless decomposition of relation R.

Distinguish between :

(a) Virtual circuits and Datagrams

(b) Broadcast and Multicast routing

TS ATed 3 NIeTEY Hise i TG & H SuA el ST | 10
somreht Fargeiaes <6t TR TfateferE (hrefehaat) i Eui B | 10
T $-Tet % ged # f b T

To, Subject, Cc, Bee 9T Attach files 10
Jeaeh UXd %1 91 HEd @ 7 A0 L | 10
Mention the utility of spiral model and prototype model in software
development.

Describe the major activities of System Analyst.
Explain the following in context of an e-mail :

To, Subject, Cc, Bee and Attach files

What is the importance of Network layer ? Explain.

4
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Fz: () FTTA-TTE G S TIT T E | FAE GUS § AR 9T 8 | 6] ara 3o &
IR AN, TOH GUE G FH G T 3 T 3T 87 =Y |
(i) TR TT F 37F T E |
(iii) T YT & G4 9T BT I ST WWWW!
(iv) T Fdinl &1 717H 37T 8 |

Note: (i) This question paper consist of two section ‘A’ and ‘B’. Each section has four
questions. Attempt any five questions and at least two questions should be
from each section.

(i) All question carry equal marks.
(iii) All the parts of same question must be answered together.
(iv) Symbols have their standard meaning.

TS - ‘30
Section - ‘A’

1. () ﬁwmﬁm—ﬁmﬁaﬁhﬁaﬂuﬂmﬁﬁwﬁ
(i) dTeTHIA HigA

(i) TS HigHA 10+ 10
@) -0, Tr-1 Td Tt~ < AR A Fae el % fore ster e o e |
I q& ETROTE ST | 20

(A) Explain the working and limitations of the following software life-cycle models :
(i) Waterfall model
(ii) Spiral model

(B) Draw level — 0, level — 1 & level — 2 DFDs for Employees Salary Management
System. Make suitable assumptions.

2. (30) () THEE AR H GHFTCR ST % T o affertor o == ot | 10
(i) T SR qIguels # 60, 70, 100 37 80 I Hehvs =k GHY % HIY =N
o1 & 3R Sevhg el § 10 A Yhve i 2l Bl B | g 98 wvd wfieI
Y o Bt | 78 T o 5 iR = % o & TS el # wufea R I

g1 10

%gvg RFU-07 1 | [P.T.O.
(=3




(<)

(A)

(B)

3. {3)

)

(A)

(B)

4. ()

fre - Frgge et <Y feryanati i samen # |

frmferRaa samehtor w fomm =6 -

E—E+E

E—ExE

E —(E)

E — id

I fd T st % En frde - Rggg url g wge f& id, + id, # id,
W o Heg & qrd T T 6 718 iR i wHssy |

@
(i)

Discuss the Flynn’s classification of computer architecture for parallel
processing.

An arithmetic pipeline contains 4 stages with 60, 70, 100 and 80 nsec
cycle times and the interface registers have a delay of 10 nsec. Calculate
the largest possible speedup. Assume that after calculation in last stage
results are stored in registers.

Explain the features of a shift — reduce parser. Consider the following grammar-
E—E+E

E—E+E

E — (E)

E —id

Explain the actions a shift — reduce parser will make in parsing the input string
id, + id, * id; using stacks according to the above given grammar.

@
(i)
®
(i)

)

(i)
(1)
(ii)
(@)

(ii)

ISR 6 GG A FHAA HifeT hi hriferfer i sgrean i |
Fiaear Rree SR (DPSK) st wrifafer 6t smen 6t | 31 faftr &1y
gl fopa1 1T 2 ? IS S U WAL |

TIYROT FIR &) urd fheet Y shriferftr <6t samen = wa gaeh 1pomt <1 ford |
MS — JK fRAq-Teiia i HRisved S Gnsmsy | 5960 W WS HeieH i
Y G T R ?

Explain the workmg of Huffman coding with the help of an example.
Discuss the working of Differential Phase Shift Keying (DPSK). With the
help of example, explain where it is used.

Explain the working of simple FIR low pass filters and write its
properties.

Explain the working of MS — JK ﬂlp flop. How race around condition is
handled in it ?

Tk WUl & p’ NAAS & | Tt T8 o Ifrhan m’ e =i oK 3
> Tl Suetey € | SorTed i Secien W T o forg = wid gt =R ?
% few § 1000 ed ufe 36 & 3R g e i O 4 kB 7 | fowh
7200 rpm & Tt 2 | 59 T 1 S1er G L Bl S Sfd Ehe H o
|

@) mﬁ%@a@gmﬁ@s(mm)mﬁ@aﬁaﬁ | SREE o
FIpUH oot oh foTT G-t TATTehiT SIEIhICT <hi SAREAT H, |
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(A)

(B)

5. (31

)

(A)

(B)

6. (3)

C))

(A)

RFU-07

(1) A system has ‘p’ processes. Each process needs a maximum of ‘m’
resources and a total of ‘r’ resources are available. What condition must
hold to make the system deadlock free ?

(i) Calculate the data transfer rate in bytes per second of a disk with 1000
sectors per track, each of 4 KB. The disk spins at 7200 rpm.

Discuss the ACID properties for a distributed transaction in databases. Explain

2 — phase locking protocol for concurrency control in databases.

qug - W@
Section - ‘B’

(i) FguH fp T 10 99 (Base) 5 Hae (AR) Y wamg 2500 Hiet B | T et
g o T iR A gk R ek <R A e # ferem @ e Afe wa
herel # TET bl 71fdl 28 Hey/ahe 8 7 A o foh 3ushtor & 10 pﬁmgﬁéﬁ ;
B2 | 10

(i) Teh WAIeS TG & 8 ‘n’ RYH 8 | Tedeh W 319 T <I3H e 8§ p’
TTRrerdT & TrEfE T R | 3H! 1 WTehar @ o et U & WIF, T feu
T3 218H &Aie J e S g | 10

ICTET % 1Y 37 aliehl h! SATEAT i FEH C++ H HHITEel 2150 37 230 &

I FgEudT i A femar ST Hehat 7 | CHﬁmﬁﬁﬁWW% ?

Faeh! ot == & | 20

(i) Suppose the length of 10 base 5 cable is 2500 metres. If the speed of
propagation in a thick coaxial cable is 2% m/sec, how long does it take for
a bit to travel from the beginning to the end of the network ? Assume;that
there is a 10 p sec delay in the equipment.

(i) There are ‘n’ stations in a slotted ALOHA LAN. Each station attempts to
transmit with a probability ‘p’ in each time slot. What is the probability
that only one station transmits in a given time slot ?

Explain with examples the methods used to implement polymorphism in C++

during compile time and run time. Also discuss exception handling in C++.

() Toaemats Tomifers o T S P 321 91 6id (g 3o feamd)
1, 3,29, 15, 13, 25, 30, 41, 31

weniem it Sfeerar ot ford | 10
(i) @Y {1,2,3, 4} T Higell 5 TFY H TH QU 2 7 1 fem e qe e

Aigell 5% T H Th YU 2 ? TS ] RN Afgd AT H | 10
() SETRH WIE SR Tetem o fore fefiem danfiet w | sEEew S

SFREM o eteh TTvrer (Teniiiverm) 1 +ft ford | 10
(1) ISTE % grY foT-aEh! wmE it weriiem i same i | 10

(i) Sort following data using Quicksort Algorithm (show stepwise data) :
1, 3,29, 15,13, 25, 30, 41, 31
Also write complex1ty of algorithm.

(ii) Whether the set {1, 2, 3, 4} is a group with respect to multiplication
modulo 5 ? Whether the given set is a group with respect to addition
modulo 5 ? Explain each with reasons.

3 [P.T.O.



(B)
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()

(A)

(B)

)

(A

(B)

RFU-07

(i) Derive the decision parameter for Bresenham’s line generation algorithm.
Also write the algorithm for the Bresenham’s line generation.

(ii) Explain with example the working of Liang — Barsky line clipping
algorithm.

() UeH IS HigeRH Ud Yed MM HigawH & fagrl i uh g afed
ST |

(i) T et e foed g - o -, & e, x 3R y; 3R Th A3ege
22, B T e Ve 3R 33eqe T gr Ffée foar Simar 2 -
At+D)=xy+xA
B(t+1)=x'B+xA

Z=B .
IR 3 T TR ey & for sma N el we arferet 1 geftag
L |
(i) TreT T ud I W EIEA UgH (access) forftrl i samen € S o wwry
R |
(i) =t & S o ToA oot Torlier S8 e hidT 8 7 JETEtvT o T TSy |
(i) Explain the principles of Pulse Code Modulauon & Pulse Amphtude
Modulation, with an example.

(ii) A sequential circuit with two D flip-flops; two inputs, x and y; and one
output z, is specified by the following next state and output equations —
At+)=xy+xA
B(+1)=xB+xA

Z=B
Draw the logic diagram of the circuit and list the state table for the above
sequential circuit.

(i) With reference to the C programming, explain the low level and high level
file access methods.

(ii) Explain with the help of example, how Banker’s algorithm works for
deadlock avoidance.

Teh TS 1 S IR - T 3R 3~ 37X dadied FT € —

Ue-3E : DCBGFEA

- : BDCAFGE
wm@ﬁaﬁmm@maﬁﬁamm%ammmw
B ?

=prad et arelt & SR & o, foswra weriifem 6 s w0 6 fafa A
TGN Teh SETelVl afed i |

Consider the post-order and in-order traversal of a binary tree-

Post-order : DCBGFEA

In-order : BDCAFGE

What are the leaf nodes when the binary tree is constructed from above tree
traversals ?

Explain with an example the working of Dijkstra’s algorithm for constructmg
minimum spanmng tree.

10

10

10
10
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Note: (i) This question paper has two sections ‘A’ and ‘B’. Every section has four
questions, attempt any five questions. At least two questions should be
answered from every section.

(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

Qs - ‘3
Section - ‘A’

1. () fer % wewayl SivE @i avid AT | e ferter o am (BT foRe |

fartre Hifvw | g (FTam) fore 6t ST @ SeerE i | 20
@) Frefafaa g sefadl 1 foawor, kg Sk, a7 9uq fomwans, 3T iR
(Frm) Tt TE ST a1 aie e i - 20
(i) “==<d
(ii) 3
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(a)

(b)

2. (=)

(@)

(a)

(b)

3.. (%)
@)

(M)

(a)

(b)

(c)

RFU-08

Describe important objectives of thinning. Differentiate crown thinning from
ordinary thinning. Write grades '(classes) of ordinary thinning.

Explain in brief the distribution, phenology, Sericultural characteristics,
artificial regeneration and uses of following tree species :

(1)  Santalum album

(i1) Ferminalia arjuna

Y arfeh! § Ut Y yTferl o =5 % wTIeuel w1 9 Aife | wmifees arfreht %
AT, 32941 Ud SATIehdT T fereror i | 20
HeEE (Fe §1) S gfenfya fifve | e (@@ am) $ ger fdfae |
SIS % Yege v T 8 Ugel 3R T % §1g H foeia fafhe wees
(gfEenivn) =1 gefisrg AT | 20

Describe the important criteria of selection of tree species in Agroforestry.
Write the aims, objectives and scope of social forestry.

Define Seed orchard. Write the types of seed orchards. Enlist the various
aspects considered important prior and after establishment of seed orchards for

its management.

o T8 1 vE vd 329, Ty g fafte wew <t it o ==t | 10
srtieeh (T ) Td 1@ Ug (Yot See) H favg i | et araee w g
et Tl ST HfEred | 9UH | 10
T A (1) it T T i afefya Hife | g9 yomelt % @ u g
1 U SHITTT | 37 Tl T T0T oA fg-3Taa ggha & fasg Hifvg | 20

Discuss the importance and objectives of forest nurseries along with different
types of nurseries.

Differentiate between windbreaks and shelter belt. Discuss in brief their impact
on environment.

Define coppice with standard system. What are the advantages and

disadvantages ? Differentiate it from coppice with two — rotation system.
2
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(@)

(a)

(b)

@)

(a)

(b)

6. (%)

Q)

()

RFU-08

%1 9l AT | 9&1 ur | Ieafores (Nfee) wlien i = i 8 ? 20
STl e 1 R ¢ Sl g <l fafir faftrt <61 geftag hifsm 3fit wfia e &
el 3ugn <61 fafr= ugfat (wenatt) 1 vl Afe | (gema ) 20

Define Provenance: Describe different phases of a provenance trial. What is the
role of provenance trial in tree improvement ?
What is water harvesting ? List the different methods of water harvesting and

suggest various practices for efficient use of conserved water.

Qg - @

Section - ‘B’
St frfereran =h1 samEaT SHIRTT | 38 S1eE & Tl o1 9 HIRr | e fafeear %
3Tehe & fafe=1 ST w8 7 20
T o TS R R ? G o e <l hrifafy, I o= wfifa hi e e
YT T U FHITT | 20

Explain the term Biodiversity. Discuss the levels in which it can be studied.
What are the different measures employed to assess the biological diversity ?
What is Joint Forest Management ? Describe methodology, formation of village

forest committee and usefulness of joint forest management.

Tyl wfter 1 8 7 BT Wrg i dTchifereh afieh Fefg Ta wied (3ihed) afies
Tgfg § Trawel ot == e | 10
e AT 1t iR | el e & IeeEt ST e i S=TeHaT & auid
FHIRT | T et R G 1 g foRianati w1 gefiag Seea | 20
3rrada (AevH) i srEuren 6 saredt Hifse i Fafia wd afafia o9 | s
YIS (TSI Y ST | 10
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What is increment percent ? Discuss the relationship between CAI and MAI of
a forest stand. .

Define Working Plan. Discuss objectives and scope of working plan. Also enlist
the salient features of a good working plan.

Explain the concept of rotation and its application in regular and irregular

forests.

= Hife v o= faf (a9 %) ° T gen fafieand (3R) € 2w o fifd,

1988 =1 yq@ farerward fafad | 20
NI (I IS 3 T o ferfiet wresmt (Somfera) <t avi SHif | 10
e (fewieym) & &R 31 € 7 fdfen (a9 fomm) & frgew & w0

3u fopdl ST =feT 2 10

What are the main differences between forest policy and forest laws ? Write the
salient features of National Forest Policy, 1988.

Describe various channels for marketing of forest produce or products.

Write the causes of deforestation. What are the measures to be taken for the

control of deforestation ?

HIIR J& TN (& wi) fagr 1 sren fifve 3R 3@ fagm S s
TUHT (o) H wew W HIf | 10
YHUEHTa AeH gfg (iee FifT) i aReE | YEUSEd aTasRH Jfg
T, = Pt TE W R 0 g Tl YTl 1 vl HIT | 15
T8 TR T 2 7 T8 YT % el /e o e e < g9 woes
¥ fafmtor (Ieare) % fafdre <wor =1 Seerg Hif | 15

Explain Metzger’s theory of tree form and its significance in volume
calculation.

Define Global Warming. Write the consequences of Global Warming on forest,
wildlife and human health.

What is wood seasoning ? Write in detail the aims of wood seasoning and

explain the salient steps in the manufacturing of plywood.
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four questions. Attempt any five questions and at least two questions should
be from each section.
(ii) All questions carry equal marks.
(iii) All the parts of a question must be answered together.
(iv) Only Non-programmable calculator is allowed.
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Section - ‘A’
1. @ wmw%mwm%mmmmw@aﬁ%m
I | 12
®) @) ﬁ@@%ﬁﬁﬁm%w%mm%ﬁaﬁwﬁwgm% [

7x4=28

(i) foremar & a9 w0 wEeQ € TR YEI-RE %GR SIS
TRICCH Teraar & He ST HL |

(iii) SOIH ‘n’ ST SIS bl TR H1ET TS ST Sl <hiford |

(iv) T GHfa e o1 A foaeH 5 8, H1eT 6 Trer =S el b1 HH @ B
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(a) Describe different measures of central tendency of a frequency distribution

mentioning their merits and demerits.

(b ©
(i)

(iii)
(@iv)

2. (@ @O
(i)

(b) @

(i)
(iii)

(iv)

RFU-09

Show that sum of deviations from their arithmetic mean is zero for a given

set of data.

What do you understand by Skewness ? Distinguish clearly by graph or

figure between Positive and Negative Skewness.
Find the arithmetic mean and variance of first ‘n’ natural numbers.

The standard deviation of a symmetrical distribution is “5°, what would be
the value of fourth moment about the mean in order that distribution be
(a) Leptokurtic, (b) Platykurtic ?

I i o FeaRay e firg I | 6+6=12

X,Yaﬂtzﬁmﬁﬁmﬁwmz 4/9,2/9 IR 138 1X, Y 3R
7 3 Yaree S O ST S TS ST i SRk s 3/10, 1/2 3 4/5
2 Iﬂﬁﬁﬁﬁ@ﬁﬂﬂ?ﬁmﬁ,ﬁrﬁwmxm,ﬁuﬁmw% ?

WX@W?@%&EEI%,WH@W_WW%:10+6+6+6=28
f(x) = kx L, 0gx<]
=k s 123<2
=—kx+3k ;s 2KX%<3
=0 , AT
3T=R k T A 7 e |
forg 1R b <) T Tl =R 1 A T WiE S aa g |
Q) TrgfRe =R X 3R Y b1 Hger e oed e T @ -
f(r,y)=2-x-y, 0sx<1,0<y<2.
=0, I
x 3R y T T FTRreRaT T HeT ST |
10 frs T a1 IS ST & | =gFa 7 T ST <Y sfresar s k|
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(a) (i) State and prove Baye’s theorem.
(i) The probabilities of X, Y and Z becoming managers are 4/9, 2/9 and 1/3
respectively. The probabilities that the Bonus scheme will be introduced if
X, Y and Z becomes manager are 3/10, 1/2 and 4/5 respectively. If the
bonus scheme is introduced, what is the probability that the manager

appointed was X ?

(b) (i) Let X be a continuous random variable with p.d.f. given by

f(x) = kx . O=x<]
= , 1<x<2
=—kx+3k , 2€x<3
= , otherwise

Determine the constant k.
(ii) Prove that the sum of two Poisson variates is a Poisson variate.

(iii) Two random variables X and Y have the following joint probability
density function.

fix,y) =2-x-y,0=sx<1,0<y<2.
= (), otherwise
Find the marginal probability density function of x and y.

(iv) Ten coins are thrown simultaneously. Find the probability of getting
atleast 7 heads. ' "

3. (a) TrTeRIT RITANOT & 311 T SR & ? SIS o o uiefya Hife | fams
26 S 1T, ST o6 Herteg, TREd & T B @ el dAH & T |

3+3+6=12

(b) @) ﬁ@#ﬁﬁﬁ%aﬁﬂﬁmﬁaam$ﬂ@ﬁ%qﬁ%gﬁmﬁﬂﬁﬁmﬁévmﬁ
BT 7x4=28

(ii) e ST e TR X o G e 12 iR A e 48 1 X220

<1 wTRrehat FTa HIRH |

(iii) Chi — ot wrYeroT 3 STTEor <61 ggar T Tiere fewofi 5t |

(iv) @ & SFiFa aer o saw, i SR 31 Hi 3 aeH &
T 6T TSI 2, FIq AL | '
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(b)
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What do you mean by regression analysis ? Define regression coefficient. Show
that regression coefficients are independent of change of origin but not of scale.

(i) Prove that Karl Pearson’s correlation coefficient is independent of change
of origin and scale.

(i) X is normally distributed variable with mean ‘12* and standard deviation
‘4’. Find out the probability of X > 20.
(iii) Write short note on chi-square test of goodness of fit.

(iv) Show that an unbiased estimator whose variance tends to zero as the
sample size increases to infinity is consistent.

- rafie S faked aun frg FIRE | 12

()  STeel & 3Teher st et ferfer T v AR | 7x4=28

(i) wifeTehia qftehedHT I 8 2 afereuaT wheer § € Wb <hi Ffeat <At e
Hif |

(iif) éﬂﬁﬁ—agqmqﬂwwavhaﬂﬁ%t

(iv) T U STTeee 1 IETEW SR S EITl B WAfeh S A |

State and prove Cramer-Rao inequality.

(i) Describe the method of moments for estimating the parameter.

(ii) Whatis Statistical Hypothesis ? Describe two kinds of errors in hypothesis cost.
(iii) Discuss Likelihood ratio test.

(iv) Give an example of an estimator which is consistent but not unbiased.

quE - W

Section - ‘B’

fT s w7 wifeas T P sl % e Rigr B aoid
SRR | st § i e PR 6 SeeEhd @ ST 1
£ | Trer 3R T Rrarer % frEm =T w1 avE Hif | 2+2+4+8=16
() 23— g IUTCHI AT <6l ST HIH | 6 x 4=24
(i) ATeFE T SHERCTT 3 ST fareryor <hi anfershi e |

(iif) X ¥ for Freisor =é 3 Fomfor <6t smen IR S e Ieeifad 7 8 |

(@iv) WWW@WWI
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(a) What is Control Chart ? Describe main principles of statistical quality control
charts. Discuss the need and utility of statistical quality control in the industry.

Describe control charts for mean and standard deviations.
(b) (i) Explain 2? factorial experiment.
(ii) Give the analysis of variance table for Randomized block design.
(iii) Explain the construction of a control chart for X when the standards are
not given.

(iv) Describe Single Sampling Plan.

6. (a) () wiaangfos e gtk o avi HRe | fra a3 wia o
ST <61 e ATgeweh Terera o WIE STefieRdt & Sl @ ? 6+6=12
(if) T Tk T ATgiessh Tl % ST, FATY HIEA h SATHeH HI THTI
T IR | '

b @ W?@%ﬁqﬁiﬁﬁw%? 6+6+8+8=28
(i) et s o st = v ) oo R |
(ifi) ST Forerentor < =t mre farfs w6 wwemed |
(iv) e fats Gessie 91 ] ? 58 gaehis % ey Fan i ey |

(@ (i) Describe the procedure of Stratified Random Sampling. Under whqt
conditions stratified random sampling is preferred over simple random
sampling ?

(ii) Obtain the variance of estimate of population mean under sfmple random

sampling with replacement.
(b) (i) Whatis Simple Random Sample ?
(ii) Define Sampling unit and Sampling frame.
(iii) Explain Moving Average Method of Trend Elimination.

(iv) What is cost of living index number ? State the important uses of this

index number.

RFU-09 B [P.T.O.
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(a)

(b)
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St Tl &) afefia i | Sham arof) 3 fafi= wwi & 3w 1 aun fafi=

i % e % e I T8 H | 4+8=12
() ITScaer qreh geg < farfer st avi Hif | 7x4=28
(ii) afeard] qe R & FU 6t e i |

(ifi) 3 TR Hfe=] Tete I IgTay Higd THeTE |

(iv) Nssoaﬁrmﬁuwreﬁqt@éfw&mﬁ%%ﬁl

Define the life table. State the meaning of various columns of life table and also

find the relationship between different columns..

@

(ii)
(iii)
(iv)

®

(i)

(1)

(iif)
(iv)

Describe the indirect method of standardizing death rates.
Explain the declaration of variable and constant.
Explain break and continue statement with example.

Write a short note on the functioning of NSSO.

W@aﬁmwmﬁmﬁﬁmww | 14+6=20
SRHAT  Z = S, + 4x, 1 TH PR | '
eifeh 6x, +4x, <0

X +%,<0

—x+x, <0

%<0

X, %, 20
YOI “n’ STehTich TS 1 AT fererer Febier 2 U JaTe Hied S |
forreemtoT T 1 wa 3w | 1 5x4=20
Al FergetooT <h1 R eI B ? ,
dey & et Soft & i Aiec w1 9 = |
o Gehich | 3T T W & ? e GEHIH QIR H hl fohdl & farfert
1 3o hIfo |



(a)

(®)

- RFU-09

)

(ii)

®

(ii)
(iii)
(iv)

Solve the following linear programming problem by simplex method :
Maximize Z=5x,+4x,
Subjectto  6x; +4x, <0

x;+x,20

—x; +x,=0

x, <0

Xy, %, 20

Draw a flow chart to find the standard deviation of the first ‘n’ natural
numbers. .

Briefly discuss the Assignment problem.

What is the objective of Network Analysis ?

Describe briefly the mathematical models of time series.

What do you understand by price index number ? Give description of two
methods of constructing price index number.
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Note :
1 (i)
(i1)

@) Eﬁﬂﬁ—wﬁai@vg‘ar gor ‘@ & | 5% @UE 7§ AR I 8 | 21 grel 591 &

I AforT, IIF Ve 8 FH 8 HH g1 J¥T 3799 517 FET |
(i) TRTFA S A GATE |
(iii) T 57 & qH S BT I IAAREIT: T Tl 1791 S |
(i) w%—mmmﬁawmﬁﬂﬂww?f

(i) This question paper consists of two section ‘A’ and ‘B’. Each section has
four questions. Attempt any five questions and at least two questions should
be from each section. '

(ii) All questions carry equal marks.
(iii) All the parts of same question must be answered together.

(iv) Use of Non-programmable calculator is allowed.

TuE - ‘v

Section - ‘A’

S g BN AT R TR % er-3TatEd 1 Suid o | S gy Her- 3T

gfsmen & wftrer iRt w1 ¥ Seor@ . | 10
qreE (SITTH) Were ASIaT 1 faer S qedichT S fomar St @ 7 9
i | ' 10
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(iii) ¥fr fereprer prdl e fopu T & e firedt wers e % e Y W hi Mo HE

(iv)

(i1)
(iif)

(iv)

(i)

(iif)
(iv)

RFU-10

H It B 7 =@ H | 10
fyrferRaa s aRET SIS % offe TR T o : 10
(a) 3T Forers o gia Feie feerd

(b) aﬂémﬁmﬁﬂaﬂnéﬁ—aﬁ#ﬁa

Desci‘ibe various types of soil erosion by water. Also explain the mechanics of

soil erosion by water.

How the development and evaluation of watershed management plans are

carried out ? Describe.

How the land development works are done and earth work volume is

_ calculated ? Explain.

Differentiate between the following soil conservation structures :
(a) Drop spillway and drop inlet spillway.

(b) Loose rock dam and woven wire dam.

g?gﬂ%aq@ 19 1 T & ? G HeA o 01 ST QT B Haw H aviA v | 10
e T foron 7 & 7 el s o e el @ SeeE | 10

get aer (fedie afRim) i siimferss gen vgfa (h.31$ g, ) yorredt &1 =M
ity T TR 3wt et < fefr ¥g R SRR e S e @ | o R | 10

I BT 3 3T THRI T Gvi B | fired, Ster S fdy S e < ferg
27 ik efreet oTEn 3g IS B ST 1 SR T H w1 10



(i) What do you understand by remote sensing ? Briefly describe the merits and

demerits of remote sensing.

(i) What is aerial photography ? Give the basic characteristics of photographic
images.

(iii) How the remote sensing and GIS be used for assessment of land surface water ?

Explain in detail.

(iv) Describe satellite images and its types. Explain the fundamentals of satellite
image interpretation techniques of visual and digital interpretation for soil,

water and land use management.

3. () @ﬁ%lﬂﬁwqw*mﬁﬁﬁqﬁaﬂhaﬁ | SR T 5y ferere & T 1 9

areft farfr o feream & aofa L | 10
(i) St Trepr Ui I 2 ? ST Tt Tk % ke & forg g et
STEAT HIRT | i 10

(i) Pelt &1 et v Bt TRufer S €1 3 fere R fafe Rt A =B L 10

(iv) W Yok Sieeg # el me-dme firedt § wiewE A e 8 TR THAA
et 1 R & e us Togwma fie wonedt Qa1 s R 1 R e
aﬁﬂﬁxﬁﬁaa{ 1.3 &eft /et R | STt I W Teas 3.8 4ft. I
wm@ﬂaam?s%%lwwwﬁﬁﬁqm%m—ﬁrﬁuﬁﬁqﬁmﬁi 10

(i) Explain briefly the necessity of well development. Describe the commonly used
methods of well development.

(i) What is drainage co-efficient ? Explain the methods used to estimate drainage

co-efficient.

(iii) Explain different factors responsible for creation of water logged conditions in

an arca.

(iv) A sprinkler irrigation system is to be designed to irrigate 8 hectare vegetable
crops in a deep silt — loam soil on flat land with moderate dry climate. The
limiting rate of irrigation water application is 1.3 cm/h. The depth of water
application is 3.8 cm and water application efficiency is 75%. Determine pump

capacity of system in ha-cm per day.
RFU-10 o [P.T.O.




(ii)
(iii)

(iv)

(@)

(i1)
(iii)

@iv)

(ii)
(iii)
(iv)
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SRt T S et T} @i e U &, 1 a0 | SH T HH I ThI
s{[ﬁﬁﬁqﬁwﬁmﬁﬁaﬁm@m%,waﬁhﬁl 10

gﬁmﬁﬁqﬁﬁaﬁqﬁaﬁmaﬁmﬁwﬁum@aﬁw-ﬁﬁm 10
wrie (B gfawm) =18 ?mﬁm—m,%m@aﬁﬁnﬁﬁﬁﬁﬁﬂm

ATl HTEhT I GU i | 10
a@ﬁ%&maﬂxﬁﬁm?ﬁmaﬁwﬁ | foreft &1 T ST T & BRIS

off SeerE | j : 10
Describe the various factors influencing drainage. Give at least three types of
land, requiring drainage.

Explain the environmental parameters affecting plant growth in a green house.

What is farmstread ? Explain the factors governing the site selection, design and

construction of f_armstread.

Explain the procedure for the design and construction of fences. Also explain

the advantages of fences in an area.

Qe - @

Section - ‘B’
ﬁwﬁﬂww%wﬁwm&aﬂﬁn%?:wﬁwﬁmaﬁﬁ _
Al = =T i | o 10
e 3 e A ) e e e ) A AR 1 10
ﬁdﬁ%ﬁﬁqﬁmwmﬁ@m%aﬁﬁ%ﬁﬂl 10

5 xzzﬁmﬁwmﬁﬁ%@m@ﬁﬁ%ﬁmﬁm
¥ | iR <y iy 3 fedft/der R | Sl w1 R R 100 St St e =ts fea =1
T 7 50 TR 2 | Stfatet <t g T 200 wfife (8 % fw) 2 1 10
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(i) What is agricultural mechanization and why it is needed ? Explain the different

sources of farm power available in India.

(i) Explain the important parameters to be considered while selecting tractor or

farm machinery.
(iii) State role of ergonomics in agricultural machinery design.

(iv) Calculate the cost of seeding one ha of land with bullock drawn seed drill of
5 x 22 cm size. The speed of operation is 3 kmph. Hire charges of bullocks is
% 100 per pair and of seed drill is ¥ 50 per day. Wages of operator is ¥ 20:0 per

day of 8 hours.
6. (i) ST 3R ST § o ST} ? SR bl ARt SR e | 10
(ii) ﬁmﬁaﬂtﬁn@wﬁmﬁmﬁ%mﬁml | : 10

(iii) ﬁt-wrﬁmwﬁﬁww@smﬁaﬁmaaﬁ | 39 T[0T 3R gl
&1 oft o R | | * 10

(iv) W(IG);’W&W@%@W% ? % TITe 1 G |3Fdﬁ‘6=fsﬁﬂ
(IC engine) ™ aTesl T %1 9o ot 1 | 10

(i) What is the difference between biomass and biogas 9 Explain the process of

gasification of biomass.

(i) Explain in detail the energy requirement of agricultural operations and agro-

processing.

(iii) Describe the working of a solar cooker with the help of neat sketch. Also give

its merits and demerits.

(iv) Why valves are provided in IC engine ? Describe their operations. Also explain

valve timing in IC engine.

RFU-10 ' 5 [P.T.O.



(i1)
(iif)
(iv)
(1)

(i1)
(iii)
(iv)

§ G
(i1)

(iif)

(iv)
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U1 ST 35 ST, ST i 3 FferT ot 1 =rfichel | 10
Y yeeRwr I wfefia S | Ha & R Ieqrg & gehfraton ol <6t s

| _ 10
30 1 UITEUESA H SEE ? T A T A USSR < HE gomed

TETST | T A T ) TS % e 18 7 10
T TR H BRI i w0 Tt o W1 e | 10

Classify different methods of size reduction according to particle size.

Define agricultural processing. Explain in brief the engineering properties of

agricultural produce.

Why pasteurization of milk is required ? Explain the working of HTST

pasteurizer. What are the advantages of HTST pasteurization ?

Explain the homogenization in milk p'rocessing with neat sketch.

et 35 e 4 v & st i | e R ael e | 10

35 2 e R § 7 7, e AR 7 5 3t & fore
ferf | - 10
et 1 deet TR Ifie (hef TEEEHT $HE) R 7 FIE IR ISR
ez ! arfiea . | 10
1o gl 3 fore < same 10
(a) =

b)

(c) <

(@ wfF |

(e) o



(i) Discuss in detail the classification of instruments. Explain various methods of

measurement.

(i) What do you mean by order of instrument ? Write the equations for first, second

and third order instruments.

(iiiy What is central processing unit in computer ? Classify the input and output

devices.

(iv) Explain the measurement systems for the following :

(a) strain
(b) force ‘
(c) torque
(d) power

(e) pressure

RFU-10 7
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Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has

four questions. Attempt any five questions and at least two questions should
be from each section.

(ii) All questions carry equal marks.
(iii) All the parts of same question must be answered together.

g ug - ‘37’
Section - ‘A’

1. (31) Sl 3 et 3 fe-fe ATaeue w1 SR foha T R 7 Jaret % g 7 b

T SATSY AT Tk S o AeeT fTRa | 5+5+10
@) Frefelad & asft vt o st i 5+5+5+5

() o T guigEA T
(i) TRaEs § 8 % fopg W1 51 anfiiss S
(i) =t o wherer s 5 3 g
(iv) rguur foion & Sftamuati <61 spfereht
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(a) What criteria have been used in the classification of algae ? Enlist the main

(b)

2. ()

®)

(a)

(b)

RFU-11

divisions of algae and mention the diagnostic features of each of them.

Answer all parts of the followings in brief :
(i) Leaf curl of papaya

(ii) Annual recurrence of wheat rust in India
(iii) Use of fungi as test organism

(iv) Role of bacteria in pollution control

freferRaa At w wftre feoforat fafaa :

(i) T T ATer ~ FeTer

(ii) et st ST

(iii) TSR T TSI T

(iv) o <6t qof SRl

(i) T quT ST e

(i) e gt ppfSeH! Fell o I NG

(i) STgaefor H yorenIy < fohr

(iv) Tesforeh wmi # fadres gfg

Write brief notes on the following diseases :

(i) Red rot of sugarcane

(i) Late blight of potato

(iii) Tobacco mosaic disease

(iv) Leaf blight of paddy

Illustrate the followings by diagrams only :

(i) Tap and adventitious roots

(ii) Floral diagrams of families Malvaceae and Cucurbitaceae
(ili) Development of embryo-sac in angiosperms

(iv) Secondary growth in dicotyledonous stems

2

5485+5+9

545 4+5+5



3. (3 ffafea w dftea feoafor fafew :

@) frefefaa § @ fersdl R w it fevaforr fafay

(b)

4. (31 FrafaRea § @ Rt uta % forg wmfa Sfa Sufes weg sy :

RFU-11

(i) Saret 1 e TEw
(i) TEY TTHERTOT < I Higar

() smeefifordt & T gmREhE
(ii)  gedr

(i) SEYUTCT

(iv) If@ srfmsseH

(v) R SIS

(vi) hIfreh TRt

Write short notes on the following :

(i) Economic importances of algae

(ii) International code of Botanical nomenclature

Write brief notes on any four of the following :
(i) Male gametophyte in angiosperms

(i) Polarity

(iii) Polyembryony

(iv) Induced parthenocarpy

(v) Somatic apospory

(vi) Somatic hybrid

() R et T AT YoshH
(i) e HA B HA

(if) THEETCSH He H gA o afdenn 3 ary fiere i weEe

(iv) erdaed TR % gRT Sa= Sifeed
(v) aeiten & g wfastfaes
(vi) IS A e H1 fa=mE
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frafafea & & foeedl @ w et fafew 10+ 10
() sz oufufy

(i) Siageaes Fae

(iil) o 3IqH

Write the biological term for any five of the following :

(i) Characteristic inflorescence of family Lamiaceae

(i) Fruit of family Fabaceae

(iii) Structure formed by adnation of androecium to the stigma in family
Asciepiadaceae

(iv) A toxin produced by Claviceps purpurea

(v) Antibiotic produced by Chlorella
(vi) Arrangement of placentae within the ovary

Write notes on any two of the following :

(i) Symmetry
(i1) Protoplast culture

(1i1) Bio-fertilizers

gug - ‘&’
Section - ‘B’

HISIHI-GAT qAT FARGIRE hi Jolaei= GEHETE HTEAT &1 gui hifore | 3
IR ST TR fohe TR JERTa id & ? 91§ hIRTHIT <hl gorl
TiehiAeeh ShIfTehTA & <hl ST Hehell & 7 10+5+5

frferfaa =1 gers s 5+5+5+5
() Tefep fowrem <t wmeleRan

(ii) VRGN H HTEATHS THEd

(iii) Tiest

(iv) ohIfrehT-Tufa g sif¥resr-san




(2)

(b)

Describe the electron microscopic structure of mitochondrion and chloroplast.
How these organelles represent genetic autonomy ? Can these organelles be
compared with prokaryotic cells ?

Answer the followings in a precise way :
(i)  Significance of meiosis

(ii) Structural changes in chromosomes
(ii1)) Golgi body

(iv) Cell wall and cell membrane

6. Trmferfia & § formdi wR =1 avia Hife : 10+ 10+ 10 + 10
() Tvsd % ST fEm
(i) Scaiada o fasm
(iii) grETToRen H fom Heer FemTd
(iv) S e i =l st 6 i
(v) Iaries SRR 1 A S § STEEn
Describe any four of the followings :
(i) Mendel’s laws of inheritance
(ii) Mutation and evolution
(iii) Sex-linked inheritance in Drosophila
(iv) Role of nucleic acids in protein synthesis
(v) Application of genetic engineering in human welfare
7. (31 Trfafea a9 5 ar & = s waEe : 5+5+5+5
(i) HESH Tl TESH 9
(i) forgEma e aTSHIcESH
(iii) BRETET deT TigTan
(iv) STRTRIT HIERITeIohTor qe ST Tehi HIehI e o TT
(v) ATEEIeH TR T ATsgeH U=
RFU-11 5 [P.T.O.
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(a)

(b)

() el FrgEdl Tiaal W e s fee feiae | <7 il & afg B %
ST % TEa 61 off ferermmn HifSw |

(i) T8 sl TwIfed S AT HEh

Differentiate between any four of the followings :

(i) Cohesive and adhesive forces

(i) Guttation and transpiration

(iii) Chlorosis and etiolation .

(iv) Photophosphorylation and oxidative phosphorylation
(v) Nitrogen fixation and nitrogen metabolism

Briefly explain the followings :

(i) Write a short essay on the tropic movements in plants. Also explain the

significance of growth hormones in these movements.

(ii) Factors affecting respiration

8. (ar) TreferRaa asft it o1 wftrea I o : 5+5+5+5

() el yeE S ot aie qel % S T
(i) et ®r

(iii) iRt &= | Sl T AR

(iv) el TTeuITT |

@) FrefeRaa w wfie feofimr e : 10 + 10

RFU-11

(i) Tepfceh HUGH FHIT ITehT HLET
(i) <pTY UTEH I Igvd



(a)

(b)

RFU-11

Answer all of the following parts in brief :

(i) Botanical names of five drug yielding plants
(i) Ecological factors

(iii) Energy flow in the ecosystem

(iv) Energy plantation

Write short notes on the following :

(i) Natural resources and their conservation

(if) Origin of cultivated plants
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CHEMICAL ENGINEERING
ReiRa @ : @i wo2] | [ quTies : 200
Time allowed : Three Hours] [Maximum Marks : 200

A () 27 Y77 7 ) @S 3 7T ‘@ & | e @S § AR I 8 | fahee] aie 9l &
FoR DT, % @S @ w4 8 FH g} e HTvT 8 Il |
(i) @ T & 3% THTE |
(ifi) T T 3 T 9T T SR A T G 16T T |
(iv) #ﬁ@ﬁhﬁ%ﬁ@%ﬁﬁﬁ@w%wanmm?f

Note: (i) This question paper has two sections ‘A’ and ‘B’. Each section has four
questions, attempt any five questions. At least two questions should be from
each section._

(i) All questions carry equal marks.
(iii) All the parts of same question must be answered together.

(iv) Use of Non-programmable calculator is allowed.

o — 30
Section - ‘A’

L (o) e 1 i ey | S ol 91 Secha i | e 8 ) 5 o
8 e o ST @ 7 et Sefifrafin S 6 g s | 10
® rrest 3t R-are ot vgel wowEt i faft awe gerl 6t ST |t
S ferewr < Rafir @t | UiET 3R S # 39 % YaTg HI WA T At FHH
HAUE ? : 10
EBEE RFU-12 - 1 ' [P.T.O.
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@) 20 feft afcaaa w e (p = 888 kg/m® 3 p = 0.800 kg/m.s) 5 I.41. =g 9ol

@

(b)

(©

()]
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40 et & q13Y 3 TR YaTfEd B @] | 5T $Heie 3R I T GH FHH:
745 3 97 kPa 2 | U9 # et HY WATE ST h1 R HIfU. I A gY R a1sw
(a) &F 2, (b) 15 Tl U H 3R FH1 82, () 15 feift = gepr g3 @ | T
+f et o e e AP |

ats & R0 B T |aﬁ80y%matﬁ350.sfﬁ.rﬁ.€ﬁ=raﬁtsosrﬁw

_ mﬁ.nsfﬁ.:ﬁ.*eaﬁq@w%,a‘f 100 2/HeT =T 9edk i Faer & fore

fopft e <1 STeIeeha Bidt @ ? <1 e 1 i i 12.74 B |

State Bernoulli’s theorem. Mention the assumptions made. How it is modified

~while applying in practice ? List out its engineering applicatiohs.

Discuss the Ideal and non-ideal fluid and draw the shear rate v/s deformation
rate of different fluids. What are the factors that affect the flow of fluid in pipes

and tabes ?

Oil at 20 °C (p = 888 kg/m> and p = 0.800 kg/m.s) is flowing steadily through a
5 cm diameter 40 m long pipe. The pressure at the pipe inlet and outlet is

measured to be 745 and 97 kPa, respectively.

Deteimine the flow rate of.oil through the pipe assuming the pipe is
(a) horizontal (b) inclined 15° upward (c) inclined 15° downward. Also, verify

that the flow through the pipe is laminar.

State the Bond’s crushing law. What is the power required to crush 100 ton/h of
limestone if 80 percent of the feed passes a 50.8 mm screen and 80 percent of

the product a 3.175 mm screen ? The work index for limestone is 12.74.

2
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5. (3) ST SR % @A R 7 3 g A e B ? o1 BRI Y Tk feorem
1 SR H AT wiferen forarmi % forg =isteh fafa | | 10

@) ﬁwn%mﬁ%aﬂwﬁ@%mﬁ%ﬂm?ﬁwﬁ | 1 fpe & STHER
ﬁ%ﬂﬁﬁgﬁﬂﬁé@%a@ﬂﬁéﬂmﬁmmm@awaﬂﬂﬁ@m% ?

TEmH | 10

@) araﬂmamﬁamﬁxmﬁah%aﬁaﬁmm% 7S TaTtE! o g §

g i el B v B Rafte fafelt 1 <t i | 3 A
it it e v e R | | 10

@) ey TR STEReraT” Sl AR St | e aTgE S AT 6,/0, <6 b
5 o, ST AT T i - A S S R SR 7 10

(a) What are the modes of heat transfer ? How are they distinguished from each

other ? Write down the expression for the physical laws that govern each mode

of heat transfer.

(b) Explain the film wise condensation and dropwise condensation. Why, the higher
heat transfer rate experienced in dropwise condensation than in film wise

condensation ? Explain it.

(c) Why do evaporators generally operate under a vacuum ? Discuss various
rnethods of feeding in multiple effect evaporators with the help of neat sketches.

DlSCUSS their relative merits and demerits.

(d) Define “Heat Exchanger Effectiveness”. For what value of end temperature

difference ratio 0/, , is the arithmetic mean temperature difference 5 percent

higher than the log-mean temperature difference ?

RFU-12 3 [P.T.O.
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(2)

(b)
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frgTr % fageivur ot 9fee a9 aret ot R B A8 ? 10
ST T R 7 ey 3k arHed feg wer i 8 7 fgsnurd fisor & fog
T T <hY TcEar i feift <t T R | 10

Tk et ek ! AT T 30% & 10% (et 3maR) @M o fog 5 = ae gar
ST R | Rbeet 6 Bl 30% B 6% (et SMUR) G@H o g Sravas g9 <6l o1
ﬁtmﬂﬁw=4%wmm,%maxﬁﬁw=14%wm
ot | T o o6 firelt ot svaft § ga <l o, ge e <A Ae | ) arefae 1 10
we Hiem & gy #, Frefeiaa i s men = : 2x5=10
(i) wfen

(i) T

(iii) STEfE

(iv) dfifer

(v) I

What is Knudsen diffusion ? Explain the mecilanism of diffusion through
porous solids. What are the different factors that make the analysis of diffusion
in solids complex ?

What is distillation ? How absorption and distill;tion are different ? Calculate
the degree of freedom of distillation column for binary mixture.

A filter cake is dried for 5 hours from an initial moisture content of 30% to 10%
(wet basis). Calculate the time required to dry the filter cake from 30% to 6%

(wet basis).

Equilibrium moisture content = 4% on dry basis
Critical moisture content = 14% on dry basis

Assume that the rate of drying in the falling rate period is directly proportional

to the free moisture content.



(d)

4. ()

C))

(%)

@

(2)

(b)

RFU-12

With reference to the plate column, explain the following :
(i) Flooding

(i) Entrainment

(iii) Priming

(iv) Weeping

(v) Coning

PECTES YR % qe Rigia 1 avi | fafie s geraheT
eefiep 1 oft arfiepal Bt | SepT 3w oft ferfere | ; 10
R 3 2w G T ST T A € 7 FUH HH Tome hi e fariaiai o
<t 1T 37 e o witfaes 312 &1 avi IR | 10
Frferfaa w ey ford 2x5=10
() BIETEHRR

(i) M GgEHT

(i) fesms wfea

(iv) he gare

(V) TS TEFARK
mmawma?aﬁmmmimm 3R
ST e 3 fore urreiiee WRsh ot et wret i ToE R | 10

Describe the basic principle of chromatographic separation. Also, classify the
various chromatographic separation techniques. Also, write their applications.
What do you understand by the transfer function of a system ? Discuss the
principle characteristics of the first-order system and describe the physical
meaning of the time constant. ; |
Write the notes on the following :
(i) Horton sphere

(ii) Nozzles Reinforcement
(iii) Design Stress

(iv) Skirt Support

(v) Head and Closure

5 " [P.T.O.



(d)

What is meant by system stability ? Write down the Bode stability criterion.
Calculate the amplitude ratio and phase angle for the overdamped second-order

transfer function.

e - T

Section - ‘B’

5. (31) 3ed e fram w0 § 7 3ned g fram w1 s fofey | ues g firsor § 0.274

(%)

(#)

()

RFU-12

fRpa Tt TreerEes e, 337 RFm e e 3 0.089 fRum TS R 1
2000 fireft TRt 35 zaTa 37 30 Ferft S aroe W e < o R/ §
i | ' 10
yierera g mfer w1 w3 R 2 20 fRel C;H % fore sftrera amg Sfererr 6t
TTom %t RrEet 400 Reeium gar % @ s s 2, R 44 fFan. co, 3l

12 f.3. CO %1 Ieare Brar & | ; 10
Rt e <t 317aTies Sl & oTT9 R GHFA & 2 T8 Iuredt Y Tt § fopd wehR
seiftrg 3 7 190 R A W ST R g # 600°C F 100°C 1 34 H el

R, T forg € it 1 <hY AT Bl T R | 10

ek TR 1 & STRre o T & 85% A 3 15% o @ | IS 3T g I
< e 25 ol Afeumg 3 1 aTgnvsHa g W Hicid 3G STl aTs < WY
f feg e e : | 10

CH

a@) T 202

o = COgy + 2H,0 () AfIg =~ 802 kl/mol

7 ' 2 ;
C2H6(g) a 502 @ 2CO2 @ =+, 3H20 W) Aﬁc =-1428 kJ/mol
AfLS (H,0, 25°C) = 44.013 KJ/mol

YTepfcreh 19 o 3= i A (Ld/g)?ﬁmwﬁl
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(a)

(b)

©

(d)

What is ideal gas law ? Write the application of ideal gas law. A gas mixture
has 0.274 kg mole of HCI, 337 kg mole of nitrogen and 0.089 kg of oxygen.
Calculate the density in kg/m® at a pressure of 2000 mm Hg and temperature
30°C.

What is meant by percent excess air ? Calculate the percent excess air for 20 kg

of C,H, burned with 400 kg of air to produce 44 kg of CO, and 12 kg of CO.

What do you understand by the term internal energy of a system ? How is it
related to the enthalpy of the system ? Calculate the amount of heat given off
when 1 m? of air at standard condition cools from 600°C to 100°C at constant

pressure.

A natural gas contains 85% methane and 15% ethane by volume. The heats of
combustion of methane and ethane at 25°C and 1 atm with water vapour as the

assumed product are given below :

CH, ) +20, = €Oy g+ 2H,0) AFS = — 802 kJ/mol

@402

7 ' e
C,Hy) +3 02 () = 2C0; ¢ * 3H,0 () A =—1428 ki/mol

AR (H,0, 25°C) = 44.013 ki/mol

Calculate the higher heating value kJ/g of the natural gas.

6. (31) TR i e e e ? SRR 7 o wRwTRia HIfe | gett yore,

RFU-12

g STt 3R T g SOTet <6 <fie < S S | 10

st Sfear w2 7 whiadl SRR % O IeEw T | T TR % 9N T
ot e R & 30 kI ST 9T Hh & 3 60 kI Bl Al @ | 1 TG
SfpET g TR ST A TgSl §9E 8 7 10
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9 348.15 K (75°C) 31 30 ST 2| T 9 A 3k s e 2.5 W, 403.15 K
(130°C) T 20 SR e TR gak ¥ A 2 | 7 oot ger e siran @ 3 w1
w3 ol e 2 St 8, A gt # wn ufed g ? T & 3 ATgieH e 3med

#ad | vt €, = (_;-] R 2 ik 37+ et e & e C, = @] R2 |

Pt wara Az Rl 2x5=

(i) STeRYT U o AIGS
(i) | ETE

(iii) aﬁaﬂgm-

(iv) wEffda e

(v) & 1 UTih

What is the third law of thermodynamics ? Define a thermodynamic system.

Differentiate between open system, closed system and an isolated system.

What is a reversible process ? Give some examples of reversible processes.
During a process, a system receives 30 kJ of heat from a reservoir and does

60 kJ of work. Is it possible to reach the initial state by an adiabatic process ?

A vessel divided into two parts by a partition, contains 4 mol of nitrogen gas at
348.15 K (75°C) and 30 bar pressure on one side and 2.5 mol of argon gas at
403.15 K (130°C) and 20 bar pressure on the other. If the partition is removed

and the gases mix adiabatically and completely, what is the change in entropy ?

5
Assume nitrogen to be an ideal gas with C, = (E) R and argon to be an ideal gas

3
with C,, = (5) R.

10
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@
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Write the short notes on the following :
(i) Criteria of phase equilibrium

(ii) Equilibrium concentration

(iii) Excess properties

(iv) Tonne of Refrigeration

(v) Coefficient of performance

dfiepd AT & A AT B 7 TEES I A T JETE bl g o

HERar & gHEsy | : _ 10

g # e it 3 P 3 Ry s s 1 e AR | s

et 5 e el <61 e e R g o 2 e wg ) e

STEHaTs | : 10

fepuer = 2 ?ﬁwawmsﬂiéséﬁamﬁmﬁamésﬁﬁaﬁnwm
<t | ST IOV S SR BT IeeRE AT | 100% T IR FE I h 7 10

fr=fafed w wfia Aigw ford 2x5=10
() STEmETE e

(i) Tersfem

(iii) &SRR

(iv) Tercifera smifeRm

(v) Ye st
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What is meant by Capitalized Cost ? Explain cash flow in chemical industries

with a suitable diagram.

Discuss the absorption process for the control of gaseous contaminants in the
air. Explain various configurations of absorption units by which gaseous

contaminants can be removed from the air.

What is fermentation ? Discuss major engineering problems involved in ethanol
production from molasses by fc_ermentation. Mention use of byproduct obtained.

How to get 100% pure process ?
Write short notes on the following :
(i) Biomass Gasiﬁcation

(ii) Visbreaking

(iii) Alkylation

(iv) Delayed coking

(v) Paint and Varnish

(37) aTE R 3 SNUR T Rugt 1 arfiepd e 3 Seireh Fehm o et o fesire

fore Rerdramait st emeom <6t sarEAT <R |

wfefier waiaRor aiee (dt & wr) 3R Riped #R Aiea (T0 € @) Y =
X | arfEdt s/ R ST 3 MR St 3 fre figed i aled %
= =g ?

T T EESIIE NaOH Y Suferfa # Saeht @it 0.02 W/ o fRR wd
5 fopan T | 35 ferft Sfcema w fafire < fRRi® 5.55 M/, fime dw e |
e 1 ReeT 3T 30 Fire § Te-amefed & STem 7 WX % 30% AU B
fow oft g < oET R |
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RFU-12

dyEies W1 % Hacd i IfATia X | TETfe wiEa geE 0 guen fREe %
fafir=1 i o ==t |

Classify the reactor based on flow type and explain the characteristics and

assumptions for the design of each type of reactor.

Explain Progressive Conversion Model (PCM) and Shrinking Core Model
(SCM). What are the various steps of shrinking core model for spherical

particles of unchanging size / fixed size ?

Hydrolysis of ester, in presence of NaOH, was followed keeping their
concentration same at 0.02 mol/m3. The specific rate constant -at 35°C was
found to be 5.55 m3/mol.min. What proportion of ester will be hydrolysed in

30 min ? Also, calculate the time for 30% decomposition of ester.

Define threshold limit values. Discuss various legislation on safety control in

chemical process planté.

11
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i RFU-13
2022
ESICACRIE]
HORTICULTURE
et am : @7 qu2) [ QUi : 200
Time allowed : Three Hours] [Maximum Marks : 200
7z : (i) 39 59-97 4 31 @ 37 T ‘@ 8 | Y IP &S 7 AR F9H 8 | 3581 arer 5el &
IR 7T, Jdeh @UE @ HH & HH g 97 37999 817 13T |
(i) G g & 37F G E |
(i) T T & G 9T BT IR 3T TH T19 1697 717 |
Note : (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has
Sour questions. Attempt any five questions and at least two questions should
be from each section.
(ii) All questions carry equal marks. _
(iii) All the parts of same question must be answered together.
gusg - ‘3’
Section - ‘A’
1. () Uhipd NSh-a YeUH T 2 7 U I, g 3R W@ wee & avi
) It | 20
(i) Ik et i gieiid K | ftenfrehl wHe § gHeh IUFNT T 9vi A 3 $EH
o7 3Ry i fere=ar HifS | 20
(i) What is integrated nutrient management ? Describe its goal, principles and
major components.
(i) Describe tissue culture. Write about its application in horticultural crops along
with its merits and demerits.
BB RrU-13 - 1 [P.T.O.
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(i)

(ii)

®

(5]

(i1)
(iif)
1)

(i)

frferfiaa & aR d avia Aifse 20
(31) e g

(@) &R TR ST

@) R 78 g9

@ i gsa § weEferd yored!

(@) . s Wt 3 T h! T

o, T, T, e St 3 s g v 6 ST el Bae %) geieg H
e sffenfreh wee % et § ey iy Fament i yfiee w feoh fod | 20

Explain the following :

(a) Mist chamber

(b) Types of green house

(c) Green house effect

(d) Automation in green house

(e) Water quality for prc;tected cultivation

Enlist the crops propagated through suckers, runners, cuttings, air layering and
budding and also comment on role of plant growth regulators in propagation of
horticultural crops.

gyt i sgrfiar W ==t HIR | Sl 3% webr 6 e ase qun Sgifd

ﬁﬁaaﬁ%aﬂﬁmaﬁq.ﬁ?ﬂ: 20
a‘lﬁri%aaﬁsmaqwavhfﬁlﬁml 10
Tt 3T TR ? Tt 3711 1 TTehet i A & ¢ 10

Describe polyploidy in vegetables. Enlist types of polyploidy and describe the
methods for induction of polyploidy.

Describe about the production of seedless water-melon.

(iii) What is Heterosis ? How it is estimated ?

RFU-13
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4. (i) @M (lawn) I 9fenfyd i | G H1 3L TG fRINATSAT ST GUH hIC TAT A

T < fafir= aient 19U hIfT | 10
(i) e Td diowat i Ak % SR 1 o1 a1 38 2w 9 Bl w1 9ol FIRT | el |
< ek o 3w H 3 areft fafi=r wer <6t Ak wmwft %1 e Hif | 10
(iii) ek el GRETur ehTs <hl FISHT Td TUTUAT ¥ Heeaqul &l ohl Ui <hifag | 10
(iv) el ud afewa & wugror i fafir= faftr w1 avf it | 10

(i) Define lawn. Describe the faurpose -and characteristics of a lawn and give brief
account of various methods of establishing a lawn.

(ii) Write about packing of fruits and vegetables and its objectives along with
different functions of packaging. Discuss the different types of packaging
materials used for fruits.

(iii) Describe important points for planning and establishment of a new preservation
unit. |

(iv) Describe various methods for storage of fruits and vegetables.

L @us - F
Section - ‘B’
5. () TrfaRea et % siarla sotave 3 gdia <t @dt =1 9ol Hifv 20
(37) TEI UE S@ay
@ e ‘
(@) TG I9H

@ W@ g TE s
@) Tdtd % Bedl & 9o e

(i) & &I H T IR B h THET BT U B §Y G HEAT FHTTET H AT
ferfir=1 <t =1 auiv <hIfT | 10
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Describe in detail about papaya cultivation in Uttarakhand under following

heads :

(a) Soil and climate

(b) Varieties

(¢) Manures and fertilizers

(d) Major insect and diseases

(e) Extraction of papain from papaya fruits

Explain about the problems of flowering and fruiting in fruit trees and factors

which affect the flowering and fruiting in fruit crops.

Write short note on the following :

(a)
(b)

©

(d
(e)
®
(8
(h)

Top working

Mango malformation
Mother tree

Root stock

Filler plants
Mulching

Air layering

Grafting

10
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Describe the role of tuber crops in human health and explain the cultivation of
sweet potato under following heads :

(a) Soil and climate

(b) Sowing time

(c) Planting material and varieties
(d) Manures and fertilizers

-~ (¢) Insect pest and diseases

(f) Irrigation
(g) Interculture operations
(h) Harvesting and yield

5 [P.T.O.




(i) Write in tabular form — Botanical name, family name, two important varieties,

seed rate, sowing time, pest and diseases of the following vegetables :
(a) Carrot

(b) Cauliflower

(¢) Muskmelon

(d) Cluster bean

(e) Vegetable pea

() . Brinjal

(g) Spinaéh

(h) Beet root

7 () TS 1 it fRae e suehl sHaEtes Yae faftrt @1 avi | 10
Gy ey b el o ol P Fargat e | 10
(30 3 e
@): NFTEAT AR HTAT T 0T
@) Em T b |
@ fifin
(i) FreferRer o wiftea feorft fflag - <
(37) I A F8R FE
CIETASIC
@) e /ar TeERd
@) e FeTad o Tehfor Td TREE
@) TfeAifoE § gga e
Q@ m%uﬁ;ﬂamﬁ@?ﬂ'
(¥) W H gHITeH H1 HE
@) fegafe

RFU-13 6
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(i)

(iif)

(i)
(iii)

(iv)

)

RFU-13

Write the classification of rose and describe commercial propagation methods

of rose.

Write the cultivation of marigold on the following heads :
(a) Improved varieties

(b) Nursery raising and transplanting

(¢) Manures and fertilizers

(d) Pinching

Write short note on following :

(a) Flower regulation in carnation

(b) Cut flowers

(¢) Standard Chrysanthemum

(d) Packaging and transportation of cut flowers
(¢) Corn dormancy in gladiolus

(f) Cultivation of gerbera under green house
(g) Importance Iof flower production in India

(h) Disbudding

3TeTa 9 SR <) Wl o1 @ IR B whers aeh Hieed Fuie HifT |

e 3 sftwei et 61 St g, e g wisr v feoft faRe |
mﬁmg&%m@ﬁu%ww%%wm e 9 9
SRl wfd et TS (T 4-4) '
“Spe] T TEwqul soR Wl shl BEe 27 HU Bl ARG SE | ARG H IS
I vd Rovm A gd i p e A REem R |
fPreferRaa o aftre feoroft ford -

(37) TS o | 31: AT o

@) =3 srn fafemE

(@) oA A wEE

(@) et | o= fafert

7 [P.T.O.



(1)

(i)

(iif)

(iv)

)

RFU-13

Explain in brief the cultivation of ginger and cumin from field preparation upto

harvesting.

Write a brief note on possibilities, opportunities and future of growing

medicinal plants in India.

Enlist the commercially important medicinal and aromatic plants giving their

botanical name and common name and uses. (4 each)

Justify “Cashewnut is an important wasteland crop”. Discuss advancement
made in production and marketing of Cashewnut in India.

Write short note on the following :

(a) Inter cropping in oil palm

(b) Shade regulation in tea

(c) Terracing and bunding in cashew ;
(d) Propagation methods in cocoa
\
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RerfRa @wa : 7 gu2] [ qUTieE : 200
Time allowed : Three Hours] [Maximum Marks : 200

Fz: () sAFE-TEAREE e aurd § | geie @us 7§ 9 3w & | o] urel 3ol %
3 7T | % Vg 8 FH @ A G JvT 37 & FIeT |
(i) @ Tl & 3F T E |
(ifi) T T % @t 9 T IR TG T G 16 S |

Note: (i) This question paper has two section ‘A’ and ‘B’. Every section has four
questions, attempt any five questions. At least two questions should be from

every section.
(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

T ug - ‘I
Section - ‘A’
1 (@) e fram e d ¢ fowga 8 Seo@ | 20
@) 4 ot o w1 el g ot wafiia & o @ | 5o fo S gt 2 10
(@) Sl T % $ ST @l A | 10

(a) What are Kepler’s laws ? Discuss in detail.

(b) A 4 kg. of substance is fully converted into energy. How much energy is

produced ?

¢) Write few applications of Bernoulli’s theorem.

(
E'.%% RFU-14 1 [P.T.O.
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2. U
(s)

(a)
(b)

3. (3
()

(€3]
(a)

(b)
(©)

4. ()

®)
(a)

(b)

5, +(3)
(%)
(¥)

(a)
(b)
(©)

RFU-14

FATTRIE — TR TR <h! TTIUE i | 20
mﬁﬁﬁmm%mm%ﬁmﬁﬁﬁwwmﬁmﬁ 20

Establish Clausius — Clapeyron equation.

Discuss Debye theory for specific heat of solids and derive expression for it.

e FEd TR TR 7 SHM. 3 TR 3 Serewi o off ferear & Seerd@ B | 20
quiifed gier @ TS i fremT | 10
<01 3 G g ST Y ST H | b i R E R 7 10
What is Simple Harmonic Motion ? Discuss two examples associated with

S.H.M. in detail.
Discuss forced oscillations and resonance.

Explain phase velocity and group velocity. What is the relation among them ?

= T 7 %1 9o I o g SR | o o = fepet sl T TR
HATR ? 20

SreTE TR 7 e o g T e § 7 geeh fagia qe ST bl §HLST | 20

Describe the formation of Newton’s rings with a suitable diagram. On what
factors, the diameter of rings depends ?

What is holography ? On what principle it is based ? Explain its theory and
applications.

g - &

Section - ‘B’
M—W%Wﬁwﬁam@,wﬁwm@wﬁm| 20
SyofighA e R S SIS TR T 7 3 e b TR T S e gt s 7 10

U TOTih & ST T AT 7 Srofishe TG TRy % fTT 9% HH I A
HIT | 10

Deriving Biot-Savart’s law, explain atleast one of its applications.
What are series and parallel resonance circuits ? Where are such circuits used ?

What do you mean by quality factor ? Calculate its value for series resonant
circuit.



6. (1) Tacfifam w feooh fafay | seeh Sugin &8 3R el frarwmar 2 2
(&) TTHTY] S deret HTST S ToRaR & Fui IR |
(§) RIS g THTE AT R ? 36k [ T S ! fafe |

(a) Write note on Hysteresis. How and where it is being used ?
(b) Describe vector atom model in detail.

(c) What is Photoelectric effect ? Write its laws and applications.

7. (31) HfET e & YR U gu, T S § w1 3 fRufd w1 favetyor i |
(=) ffea frgea aen i derm w1 avlq Hife aen s ST % aHEsT |
(a) Starting with Schrodinger equation, discuss the status of a particle in a box.

(b) Describe Nuclear fission and Nuclear fusion and explain their uses.

8. (31) =i, FETCR 9 eHTEE 1 3 % ae g % SR R T @ =are |

(@) T 12 % = TehR § 3R FeraT difereh! THa o # avie o6 |

(a) Explain in detail conductor, insulator and semiconductor on the basis of Band

theory of solids.

(b) Describe various logic gates along with their Truth tables in detail.

RFU-14 3
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RerfRa aad : 7 902 ' [ Tt : 200
Time allowed : Three Hours] [Maximum Marks : 200

Fz: () FTTHA-UTE G GUS I aYT ‘T & | YF @S H AR 7 & | forg) urer 3ol &
IR 27T, I @8 @ FH G FHH g1 57 39T 17 03T |
(i) T FvT1 & 37F THTE |
(iii) T J99 & Gt Y7 H71 I 3T T Trd 17 5 |
Note: (i) This question paper has two section ‘A’ and ‘B’. Every section has four

questions. Attempt any five questions, at least two questions should be from
every section.

(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

g usg - ‘37
Section - ‘A’
1. () 959 Ud ggq T (fea=ew) w1 § 7 hicawm aur wieskd 6t uy Wi §
g THTE | 20
(i) Tr=faRea w afie feufint fod - 4%5=20
(2) wgfera 3mER/TkE
(b) FHapel H AUST AT HIE hl 39 & forw St smavgewand
(c) 3R # Sl NIEH U 1 Aad
(d) 3ver e arelt gfifat w1 e ufe
(i) What are macro and micro nutrients ? Discuss the importance of calcium and
phosphorus in the animal body.
(i) Write short notes on the following :
s (a) Balanced ration
(b) Energy requirement for production of eggs and meat in poultry
(¢) Importance of energy protein ratio in ration
(d) Layer ration for laying hens

E%E RFU-15 - 1 [P.T.O.
EI—: d




S8 ]

(1)

(i)

@
(i)

(i)

RFU-15

T % G 95 9T TSI~ 3T 3T & A1 & a1y gl avia HifSd qor 36 sl

=1 it gui IR | 20

fefefaa w dfira feoafirt fod 4x5=20

(a) I H GUETE Td GEHTT

(b) = st srfaferierd daehHis

(c) Taer /i F o w21 & 7 fob ST @ ST 6T il @ ST E
R RT-FTHER 7

(d) _W@Wﬁ@ﬂﬁmwmwwmm%aﬁmﬁ
1 TR <1 FehdT 8 ?

Draw the digestive system of Bovine with labelled diagram along with their

function.

Write short notes on the following :

(a) Milk secretion and milk ejection in cow

(b) Deep freezing technique of semen

(¢) Composition of ejaculated semen and various reproductive organs which
secrete it. What is the function of each component ? )

(d) Effect of Climatic stress on milking animals and its mitigation under
Indian conditions. : '

ST ST 50 TR 6 g e et e R, A st frerEm %

STETERATST Ta oot Ffert <6l TOHT AR | 20

frefRad o e feofort fod : 4x5=20
(a) Ferpel hi STTETE SHIEAT ;

(b) U GHE T FHTIT 1@l

(c) oS gy I o g

(d) dfeH sy faftr

Suppose you have to setup a dairy farm of 50 cows. Enumerate the
requirements and the pricing policy to be adopted for maximum economy.
Write short notes on the following :

(a) Housing system for poultry

(b) Herd recording

(c) Principles of clean milk production

(d) Feeding regimes for bulls

mﬁgﬂa@wﬁsﬁ@ﬁ%ﬁqi%dm%aﬂaﬁﬁww% ?

R IR | 79 WS 7o THEH e | 20

Preferad w it feoafr fod : . 4x5=20

(a) wwﬁgaaﬁtgam%r@aaﬂwmwﬁ;ﬁm/ﬁmﬁ%ﬂﬁq
2 | 3 feanfrden i smen HifT |

(b) gy s W H ET FrerEe @ w6 g

() drevdfgERregy | ‘

() =




(i) Discuss the raw milk procurement model adopted by Co-operative dairy
federations and differentiate it from the procurement models of private milk
man. Write its advantages and disadvantages.

(ii) Write short notes on the following :

(a) GOI has put forward definite BIS legal standards / guidelines and variants
for milk products. Enumerate different National Standards for milk &
milk products.

(b) Common adulterants in Milk and Khoa and their detection principles

(¢) Toned and double toned milk :

(d) Yoghurt

gug -
Section - ‘B’

5. () TS au R i o s Rl | P R 3 30 agat

i 3Td: S 1 TanT fehe Sirar 2 7 ferqa feraror foafied | 20
(i) FrerfaRaa w wftre feofirr fa ' 4x5=20

(a) =T et ® WA 9

(b) SfiF &l FeheaT

(c) wref-ferrent fFrm
(d) g €A T, S

(i) Differentiate between close breeding and line breeding. Describe in detail the
conditions when ling breeding is practiced among farm animals.
(ii) Write short notes on: the following : '
(a) Blood groups in farm animals
(b) Concept of Gene
(¢) Hardy — Weinberg law

(d) Recombinant DNA technology
6. () T H e A % fafe wror fafed | 30 wid A enen % e & for 59

ferferart <t s fepart STaT R SeT Al AR | 20
(i) Tr=faRea w dfra foafirf ford - 4x5=20
(a) ¢ gfcran

(b) GLUSHT AT FgYehT T T ITAR T =TS -
(c) EshTh STEd U
(d) i 3 s W o FgE

(i) Enumerate various causes of Bovine mastitis. Describe different methods
employed to control mastitis in a dairy farm.

(ii) Write short notes on the following :
() Herd immunity _
(b) Treatment and prevention of foot and mouth disease
(¢) Infectious Bursal disease

~ (d) Diagnosis of Rabies infection in dogs
RFU-15 3 [P.T.O.




(i)

(i)

(i)

()
(i)

RFU-15

29 i gegul i T bRl TR R 7 S0 B W e T W@ g I 6

fore o T =1fEA ? 20

frferfaa w aftre feoafor ford : 4x5=20

(a) ﬁ%mﬁ@ﬂ%ﬁﬂﬁaﬁmﬁfﬁﬁ%aﬁﬁﬁmﬂ@
fod |

(b) T framor o foTg s 5

(c) Qe < fore o Ere

(d) g Fafreass % qewmen 8g Faed

Why milk is considered nearly a complete food ? What should be done to

produce clean and healthy milk at the dairy farm ?

Write short notes on the following :

(a) Write in detail Mechanism of action of different types of antibiotics

(b) Hygienic water for disease prevention

(c) Sample collection for disease diagnosis

(d) Duties of veterinarian at slaughter house

. gyfrfeea yar Farai i AveE fafed | STl STl T IFA1 I UHI 6

€5 W%Wﬁwmﬁﬁﬁmm%? 20
frefefaa w et feoafied fod : 4%5=20
(a) SIEF ICATGH § i ohl eb bl oh T  STEMY '

(b)  Treior fiyepTer 36 fore bt <h o AR

() " 100 SR 3 WIeH i T 3T Td =3

(@) i % Higm # 8 wR B wE

Write role of veterinary extension services, its need and objectives in uplifting
the living standard of rural people.

Write short notes on the following :

(a) Constraints in transfer of technology to the farmers in livestock production

(b) Animal husbandry schemes to the farmers for rural development

(c) Economics of rearing of 100 broilers

(d) Green fodder crops in summer season
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7z : (i) 7 Yo7 A @GS I T T E | I @8 A R Fv & | e wie 5l &
IR AT, TR @E & FH @ HH g J¥T G & e |
(ii) G T F 3HFH T E |
(iii) T 97 % @t 9T 7 IR ST T T 1697 T |
(iv) FTT TH-THATA FAFA A & |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has
four questions, attempt any five questions. At least two questions should be
from each section.

(ii) All questions carry equal marks.
(iii) All the parts of the same question must be answered together.

(iv) Only Non-programmable calculator is allowed.

QU -
Section - ‘A’
A TE Wi
1. i@T*r’ZBcosBJrCsinG %W;=l+ecosﬁaﬁmwﬂﬂﬁﬁ’rﬂ

faeprfery | 20
(§) T G, T T (a, b, c) & BT ST & IR 378 I A, B, C 9 MM HIEAT# |

firg o e et 0ABC%%HW%+%+%=2%,T§OW%@% |20

ESE RFU-16 1 [P.T.O.
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(a)

(b)

()

(a)

(b)

(37)

LS ]

(%)

(a)

(b)

RFU-16

=0 A
Find the condition that the line = B cos & + C sin O touches the conic
= 1+
= e cos 0.
A plane passes through a point (a, b, ¢) and cuts the axes in the points A, B, C,

respectively. Prove that the locus of the centre of the sphere OABC is

b
Lt 2, where O is the origin.
X ¥ Z

@) Has g TR >R, M T, y,2)=(x+zx+y+2z2x+y+32) ¥

gferfyd 8, @1 W wE A F Hife | w0 o uw tEn Waw wlatwm

T:R? — R? for@ gad 2, fess g wwa (T) =y () &t 2 20
T x2 + y2 = 64a’ TUT T y2 = 12 ax & FoR &7 1 &% T1d hIfoe, &7 ‘a’
U i e R | . 20

Find the range and Kernel of the linear map T : R — R3 defined by
T v, 2)= @+ Z x+y ¥22, 2% +y+32).
Can you write a linear map T : R? — R? such that Range (T) = Ker (T) ?

Find the area bounded by the circle x? + y2 = 64a2 and the parabola y> = 12 ax,
here ‘a’ is a real number.

JFaehel GHIERT (D2 + 2D + 1)y=xsinstﬁwﬁﬁiﬁ,aﬁwnz%% | 20
aﬁr_ii.rﬁﬁaqﬁwgij%%q%@wmﬁ?ﬂama?ﬁﬁ@m% 20
o -8
== (1og2)

STt g fe g, AT HTAM R |

Solve the differential equation
; d
(D?+2D + 1)y =x sinx, where D=3~
If Fii is the Christoffel symbol of second kind for the metric tensor g then

i)
show that rnl\ =5 (log \/g)

Where g is the value of the determinant of the tensor g;;.



4. (3) 2a WS TN U @, e wag Sl 2, wh aE &fod o W R @ faeed
wfewit, fr ofte i gt C 2, W a2 | fse 6 ager i sreren g6 T

a2

ﬁ)ﬂmaﬁa@m?ﬁ45°wm%m%sin—‘[

;C_]é;gmaml 20
@) e % i T g | (vdr + xydy) HEe i Sl C A

(&
(1, 0), (0, 1), (1, 0), (0, —1) ST THRCATE T 2 | 20

(a) A square of side 2a is placed with its plane vertical between two smooth pegs
which are in the same horizontal line and at a distance C. Show that it will be in
equilibrium when the inclination of one of its edges to the horizon is either 45°

l e 32-—02
or 5 sin )

(b) Evaluate J- (xydx + xy2dy) using Stokes theorem, where C is the positively

c
oriented square with vertices (1, 0), (0, 1), (-1, 0), (0, —1).

§Ug - T

Section - ‘B’

5. (31) femmsu i n-=it &1 v it g9g n-fagi aret T s ag % qearhi R |

Teh a1l % FHTTekeeh THE o qodehiil Ueh shH=d WHg ! i 9TH SIS | 20
(@) o fRuf faftr & wefietor 2 — 2 = 0 % YFTeHe Ut &1 0 SUHed o & SHI d%
Y[gaH ST IS | 38k tfveor i hife F1 8 ? 20

(a) Show that every finite group of order n is isomorphic to a permutation group on
n-symbols. Also find a permutation group isomorphic to the octic group of a
square.

(b) Find the positive root of the equation x2 — 2 = 0, correct to two places after
decimal using Regula-Falsi method. What is its order of convergence ?

6. (31) femmeu fn v vaa = T ARG Gad oM, U HUH a4 @ | R % U6 TG
m@mm@mwmmaﬁnﬁwwwqal 20

(@) yﬁﬁmaﬁatﬁmm(02+2DD'+D‘2)z=e2”3y

£ L0 i
ﬁ%ﬁ@ﬁq,ﬁ‘é‘[D:axWD=ay%l 20

RFU-16 3 [P.T.O.




(a)

(b)

7. ()

C))

(@)

(b)

8. “i(3)

S

(a)

(b)

RFU-16

Show that a continuous function defined on a compact set is uniformly
continuous. Give an example of a continuous function defined on a bounded
subset of R, which is not uniformly continuous.

Solve the partial differential equation

(D?+2DD' + D)z =X+

0 Tl 8
WhereD:IaxandD =ay

qﬁf(t)@ﬂﬁ%ﬁﬁa@a?@ﬁiﬁwﬁaﬁmﬁ(mﬁAIt[kﬁ‘éﬁ‘g’E%‘{ﬁT
a,aﬁAaﬂtwaﬁi?ﬁm%fa)@ﬁmw%ﬁWﬁWkﬁ
tferen &l &1 Fahdl 2 |

Sl o T £ [0, 1]—»1R,Gﬁfn(x)=xnﬁqﬁmﬁ?r%,%@wmaﬁ:'ﬁ

ST HIRTT | SEEh qeg § A1 31 als @ A4 ix“%ﬁWf(x)=

n=0
I [0, 1) o fofe we g 1ttt giF i S i |

If f(t) be an analytic function in the whole complex plane and satisfying the

L {
1=

inequality |f(t)| < Alt/k, where A and K are positive constants, then show that f{(t)
is a polynomial of degree not exceeding K.
Discuss the uniform convergence of the sequence of functions f : [0, 1]->R

o0
given by f (x) = x". Hence or otherwise check whether the series Zx"
n=0

converges uniformly to the function f(x) = on [0, 1) or not.

1—x

a“pﬁ’;—i+§:1ﬁx-a&1%ﬁqﬁa:q3hﬁfﬁﬁaﬁawagaam@x-am%aﬁa

3T SHIT SEfE a d b G TR |

Rt zon 3 Fadfier i ohr et iR Atz fmg (0, 0) T EWE m I T HId 7T
famgatt (1, 0) T (-1, 0) W T Fmed % e El | saTe YTt & off Eife |
Find the moment of inertia about x-axis of the solid obtained by revolving
2 52
St
Discuss the two dimensional motion of a fluid having a source of strength m at
(0, 0) and equal sinks at (1, 0) and (-1, 0). Also draw the stream lines.

1 about x-axis, a and b being positive constants.

20

20

20

20
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e, () SATE-UAER @IS I qU T & | JOF GUS H AR I & | g el Tl F
3R AT, 2% @VE 4 FH 8 H9 g Jv 3Fv §H 1T |
(i) @ Tl B 37 T E |
(ifi) T T & @Y TRT BT IR AT T G 16T A |
(iv) TET ¥ STETIE &, Tl T Gl IR AT |

Note: (i) This question paper consists of two section ‘A’ and ‘B’. Each section has
four questions, Attempt any five questions and at least two questions should

be from each section.
(ii) All questions carry equal marks.
(iii) All the parts of same question must be answered together.

(iv) Answer the questions, with diagrams, wherever necessary.

E5E
B RFU-17 1 [P.T.O.
0




@ ug - ‘37’
Section - ‘A’

1. Frefofa 8 @ el wR w feorfir fafe -
(31) iR o Stregsryme
() g # TEEAA
(d) sEAER
(5) fewirs (feumeams wiv)
(3) wEEwY
() e

Write notes on any four of the following :
(@) Cyclosis in Paramoecium

(b) Polymorphism in Hydrozoa

(¢) Dinosaurs

(d) Dipnoi

(e) Correlation coefficient

() Prototheria

5 cmiat H et W U ey fafe |

Write an essay on “Canal System in Sponges”.

3. (3) Waﬁwﬁmﬁﬁmlmwﬁﬁmaﬁmaﬁq@ﬁm
() Gt TeeraTer fafts @ 9 T |

(a) Define Pollution. Discuss various sources of aquatic pollution.

(b) Explain the method of Composite fish culture.

RFU-17 2

4x10=40

40

20

20



4. (31) diehehier & et fafert %1 o i | 20
(§) W7t & Hear § HUEY 1 fienT &1 aui HIfT | 20

(a) Describe the adaptive radiation in Polychaeta.

(b) Discuss the role of Pheromones in animal behaviour.

g - T
Section - ‘B’
5. (31) TUSH % STERERAT & PRl o e i | Fewtr s § Ause i Jeerd &
sHron o¥ +ft feoruft ferfiam | 20

(§) “wed < 3cufd wE foshre” o we oy Teey fafeg | 20

(a) Discuss Mendel’s laws of heredity. Also write a note on the success of Mendel
in hybridization experiments.

(b) Write a brief essay on “Origin and evolution of Man.”

6. (37) TR U S et Tt T/ o 370 (Placenta) 3T aviH SHIRT | 20
(§) TS Uiy <l ST Ud it bt et Hifg | 20

(a) Discuss the various types of placenta found in mammals.

(b) Explain the structure and functions of Thyroid gland.

7. Tr=fefaa § & fhd e R W fewf fafay : 4x10=40
(37) Hifszm-diefimg-ud d.-us v
(¥) s
(®) T ¥ A~
() fodva & dfireRt ATt 1 H=
(3) 3T h! GTEAT U HH

(%) = o ot fohra § g (TRget) st Sfshan
RFU-17 3 [P.T.O.




Write notes on any four of the followings :

(a)
(b)
(c)
(d)
(e)
®

Sodium — Potassium — ATPase Pump
Plasmid

Thermoregulation in man

Nerve impulse transmission across synapse

Structure and functions of Pancreas

Process of Gastrulation in the embryonic development of chick.

8. fraferfiaa d & feredf @ w feoqft ferfia :
(31) wiceameiiegfer
() QTS €GN, e
(|) IS & AR A-qhew
(7) S Fwedsw

Write notes on any two of the following :

(@)
(b)
(©)
(d)

RFU-17

Immunoglobulins
Recombinant DNA Technology
Chi-square and t-test

Protein synthesis

2x20=40
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e : () 3G I-YT 4 3 @UE ‘I aY1 ‘@ 8 | N @S § R §v 8 | feheg] il I &
IR oY, I @US G HH G HH g F97 39T §1 T /|
(i) T I & 3F G E |
(iii) T I & QU GAT BT IR J7fHar: T qrd 1671 7 |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has

four questions, attempt any five questions. At least two questions should be
from each section.

(ii) All questions carry equal marks.
(iii) All the parts of same question must be answered together.

Tus - ‘3
Section - ‘A’

1. () U F B Th-FEE @8 § NfER aefierror S o e B | gEehl i
R o1 HeerTSIt TEd gU ITHT Sl qT q0T e i S | 12

(i) - we foeeh o ‘Ta 8 -
%ﬂﬂsm%,m@mﬁnﬂmzﬁwaﬁ‘{aﬁ?ﬁéwmaﬁml 8
(i) eae forawon wom @ @ AT &, TSy |
T3 BTSN A % 1s, 25 AT 3s 3iTeieet % forg Taiferd | ' 12

(iv) T S T 91 1,673 x 1027 kg & 491 8 Foh1el & 37 (3 x 108 ms™!) & oA
TE1 R, 5% UTT ST i THIEAT 0.01% & 4 &1 7 2, it Iueht T <hi et 6t =
goraaT &l | (etieh feRTe o1 f&am TR 919 h = 6.626 x 10734 Js) 8

ELAE RrU-18 1 [P.T.O.
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(@)

(ii)

(iif)

(iv)

I (1

(i)

(iii)

(iv)

®

(ii)

RFU-18

Set up the Schrodinger equation for a particle in One-dimensional box. Specify
the boundary conditions leading to allowed energies and wave functions.

What is the probability of finding a particle in one dimensional box of length

: L.
‘L’ inthe region 0 < x < g in the statesn=1and 2 ?

What is a radial distribution function ? Explain. Draw this function for the 1s,
2s and 3s orbitals in a hydrogen atom.

If the uncertainty of a certain proton of mass 1.673 x 1027 kg moving with a
speed of light (3 x 108 ms™) is to be reduced to 0.01%, what uncertainty in
position must be tolerated ? (Given Planck’s constant h = 6.626 x 10734 Js)

S e Rrges il 3 e st (Mev ®) 30— &1 ?
235U + n — 40Ce + %Zr + 2n

mass (335U) = 235.04 au, mass (**Zr) = 93.91 au

mass (14°Ce) = 139.91 au, mass (n) = 1.0087 au

7 Teftertor 3 WR Y 3ifires i i oft FaTd | 10
VSEPR 220 1 34T THA §U T STaeiioh shi ST St a2l 38 b bl i
1Sy | 10
3 CH, NH, NF, H,0 | F,0

e BT HI 109°28' | 107°48' | 102°30' | 104°27' | 102°

0, 1 HicHeRER JATeee et TG 13T 37 356 afE -1 AT R 0N
U | 10
(a) TA-IV A 3 TEd IR a0 % ERSIEE! 1 ST 07 3 IR T Egd gL A

3 T T 35 0 hl o T H |
(b) Sl siaETse SHFEd! & — AT | 10
How much energy (in Mev) is released during the following nuclear fission reaction ?

2350 + n — 40Ce + 94Zr +2n
mass (235U) = 235.04 au, mass (**Zr) =93.91 au

mass (140Ce) = 139.91 au, mass (n) = 1.0087 au
Also, work out the fractional decrease in mass for this nuclear reaction.

Explain the following observations on VSEPR theory; and also describe their
shape.

Molecule CH, | NH; | NF; | H0 |F0

Bond Angle | 109°28' | 107°48' 102°30' | 104°27' | 102°




(iii) Sketch molecular orbital energy diagram for 0; and workout its bond-order
and magnetic property.

(iv) (a) Arrange the hydrides of first four elements of Group-IV A in order of
increasing acidity, and explain the reason.

(b) Why beryllium oxide is amphoteric ? Explain.

3. () Hehuv A ¥ w1 AR § ? Cut, Sct, Titt a1 Cr3* 3T Y HehAU el <Al

Sroft 3 Il T@T TR R ? 6
(i) Cr, Mo @ W % difires faftr=r s it arefiee e & g d & |s=ra€°f
Wi, slefiertor qT 319w TUT T gt et ¢ | 8

(i) Fr=ferfaa 6 e i -
(@) As,Of Sb,04 TN ALO, IavHl TiawTss 8 | Hgferd THRES FHichw

I 38 THETST | 12

(b) Ce3* @ Yb** gva & # T B €, Weg UV & | TR &9 | offsl
HIINTI HLA 2 | 6
(iv) oeHTas % Fram-faeg grash on 1 fawar @ s9smsT | 8

(i) Define a transition element. Why Cu*, Sc*, Ti*" and Cr3" ions are placed in the
group of transition elements ?

(i) Compare and contrast the stability and oxidising and reducing properties of
various oxidation states of compounds of Cr, Mo and W.

(iii) Explain the following :
(a) As,O SbyO¢ and ALO, are amphoteric oxides. Explain it with balanced
chemical equations.

(b) Ce** and Yb* are colourless in the visible region, while they exhibit
exceptionally strong absorption in the UV region.

(iv) Explain the anamolous magnetic properties of the lanthanides in detail.

4. (i) Mn® 3o SEfT Sl ~ 81 keal. mol™! & | iFHeIRd [Mn (H,0)q]>* @21
[Mn(CN),J*~ % 10 Dq HT 5AET: 60 T 120 keal mol™! &, $ <hiFdeiad i =vT
fer=rme @ BT 2 8

(i) et SpTroeTeg <1 Jrereh - TTEUT WA &1 20 7
[Co(NH,) J3*, [CoF*~ 3Tiaeragal Hiee # Co?* egragel el T
FHirTT I 37 hea-$ios faufefen wasfl smmm |t s=rsy | 8

RFU-18 3 [P.T.O.




(iii) (a) el 1 STGA T [Ti(OH,) ** it & 3R wfiife =i i (NH;) 3 5get

fea Siu Y O H R geetd I ?

(b) sEEFaRIeE (3T sEwdia) HEme (1) 3RE & SATHA T T
AT §491Y |

(©) Crzoi_W&WﬂaiﬁaﬁaW|$ﬁmw%,sﬁmaﬁ%@l
(@) T arfufemanati s quet -

+
AL (aq) + NaHly (o) =
H,0, (1}+N2H4(1)_) 4x4=16
(iv) TSN T HICR W’ T i 31 a1 {2 19U HIWT | 8
(i) For Mn3*, the electron pairing energy is ~ 81 kcal. mol~!. 10 Dq values for the
complexes [Mn (H,0)]** and [Mn(CN)¢]*~ are 60 kcal mol™! and 120 k cal.
mol ! respectively. What are spin-configurations of these complexes ?
(i) What value of magnetic-moment would you expect for the following complexes ?
[Co(NH;)J3*, [CoF¢]*~ in octahedral field and Co?" in tetrahedral and
square-plannar complexes. Also draw crystal-field splitting energy levels in
respect of these complexes.
(iii) (a) What change in colour would you expect if the ligand of the violet
coloured complex [Ti(OH,) 6]3+ is replaced by ammonia ?
(b) Give the geometrical and optical isomers of dichlorobis (ethylene
diamine) cobalt (III) ion.
(¢) Account for the fact that Cr,O f,_ ions reacts best in the acid solution.
Write the ionic equations.
(d) Complete the following reactions :
AL ag) * NoHy (o) =
H,0, (, * NoHy () =
(iv) Describe the viscosity method for the determination of molar masses of

RFU-18

macromolecules.



TR 5

(2)

(b)

(©)

(d)

(©)

TqUE - T

Section - ‘B’

37 A i A7 Ao T @ SRR ?
COOH COOH

0

=0 & o  aferes el 8 e ?

H,NCH,COO~ a1 H,NCH, COOCH,

frerferfad & & soEIEEe a1 (RTATETEE i AT H -

CH,OH, SO, NO,*, RSH, Br*, H;0"

TR whrea sfufrn & foe fFrafafea # aed sAtyfsraeiierar
% 9 | ford

C4HOH, C(H;CH,, C;HNO,, C;H;OCH,;

_NH, 71T -NO, 5 difeeh i T ififer=me e o1 < Ffed |

(2 x5=10)
(i) eise FrefTRad seere i S8 STt fora S aehl @ -
o (@—(1a
CH, CH,
0 (©—(0)
COOH
(¢) CH=CH— NH,CHCOOH Bx4=12)
I
CH,
(i) (2) Fr=ffaa 1 Semw wfea oty i -
AT, BTSSR qT WATeh 2x3=6)
(b) FrefRaa Ao sgefientor i fira i st i -
ST T HEor T SIS YTeHgsIT 2 x6=12)
5 [P.T.O.
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(@)

(ii)

(iii)

6. ()

'RFU-18

(b)

©

(d)

(e)

Which is more ‘acidic’ and why ?
COOH COOH

Cl/
or
Cl

Which is more ‘basic’ and why ?

H,NCH,COO™ or H,NCH,COOCH;

Separate the following into electrophiles and nucleophiles :
CH,OH, SO;, NO,", RSH, Br", H,0"

Arrange the following in the order of their decreasing reactivity towards
the electrophilic substitution reaction :

C,HsOH, C;H;CH, C¢H;NO,, C;H;OCH,
Suggest the orienting influence of —NH, and -NO, on substitution in
aromatic compound, with reason.

Show how following transformation can be achieved :

(a)

(b)

(©)

(b)

(a)

(b)

e
O—C

COOH

CH = CH— NH, CHCOOH
|
CH,
Define the following with examples :
Elastomers, Fibre and Plastics
Describe the mechanism of the following addition polymerization :
Ionic polymerization and coordination polymerization

e rfefara & 2 areft franfaft =6t foream @ wwgsT : (12)
OH OH
CHO
—
freferRad seeTa 1 8 U 6 S e 8 ? @)

HC = CH—— HC = CC,Hj

6



(c) Fr=fefiad i sare wrw afgq Hifv :

— FcEiese Uesre gua Irfiifsrn st guitar |

~ fwtiesht arfifmn # Mg o ST Zn %1 ST R ST @ |

_ T st grr FoR M 3 FoTe et T SR el ok St HeRan € |

~ TicOIS auT SISl SR Wbl §, e Gohie ST 8 | (2x 4=8)

(i) (a) D(+)Te[RISt I D(-) ISl § Hdl See 1 Fehal 8 7 ' 8

(b) 1, 3-SEARIRISA S UM SHTC a2l SehT (R) T (S) Atffema d Rige st | 4
(©) 1,3-TEaTRaRH SEHEIIch el Sl Ao Ak AR His hH hIsHE | 4

(i) (a) Outline the mechanism to effect the following conversion :

OH OH
CHO
_—

(b) How would you accomplish the following transformation ?
HC =CH—— HC =CC,H;
(¢) Suggest explanation for the following :
- Benzaldehyde does not undergo aldol condensation.
- Zn is preferred to Mg in the Reformatsky reaction.
— Ester cannot be used to prepare ketone via Grignard reaction.

- Maltose and Lactose are reducing sugars but sucrose is non-
reducing.

(ii) (a) How will you convert D(+) glucose into D(-) fructose ?
(b) Draw the enantiomers 1, 3-dichlorobutane and assign them with (R) and

(S) configurations.
(c) Draw the optically active and meso form of 1, 3-cyclohexane di-carboxylic
acid.
7. () (a) DNt A SEEHTRITH A P ST Hi fafer s | 5
(b) A=A BT 3T B Arsitgeh 37T SHE ST S Fehell @ 7 5

(© el us WAl A 2 un b el moghiRea e sneswaiz 1. 5
(i) Trrforiaa 1 fowar @ awemsy :
(a) Wﬂgﬂﬁﬂlﬁi
(b) feR srfrforan
7 srfufratt @ S freaf=ra o s 2, sad | 2 x10=20
(iif) -6 S SR % e g TR R @ g s R e @i | 5
RFU-18 7 [P.T.O.



(i) (a) Outline the synthesis of Isocaproic acid starting from malonic ester.
(b) How would you synthesise benzoic acid from benzene sulfonic acid ?
(c) How do you account for the aromaticity of naphthalene ?

(ii) Describe the features of the following :
(a) The Beckmann Rearrangement
(b) The Perkin reaction
Also postulate mechanism for each of them.

(iii) Suggest a synthesis of the monomer used for the fabrication/formation of
Nylon-6.

8. () ‘SFF-IWE IR & GHES | SR gEa 31 S 6 WEH’ % Hier 7 i
e % foTq g9eh ST i g | 10
() (a) NMR’#{ere {3t sifiered o |
(b) 99 (CH,CHO) 319 % fore NMR ¥ergH 1§11 |
(¢) TreT 3ol # NMR Sered o STIR W 9 i g -
0 0
| I

@—c—cm—cm qe <_j_>—cﬂz——c—cﬂ3
3x5=15

(iii) TR 1 CCI, 98T H,0 ¥ forawr 1urieh 85 & 3 CCl, 1 0 & | Th & s |
100 ml <6t g T et & IR Y 95% extraction % T feheAT CCL, =TT
B |

(iv) TS TTSea (SI56) a1 s BTe o fore Tamrteh Jferfshan i |

(v) ThEEAT X = 0.51 — GUHEE % o) LI ooh el et Frehar i1 g ?

(i) Account for the ‘Donnan effect’. Discuss its application in the determination of
molar mass of charged macromolecule such as protein.

(ii) (a) Explain the phenomenon ‘resonance’ in NMR.
(b) Draw the form of NMR spectrum of ethanal (CH;CHO) molecule.

(¢) Distinguish between the following on the basis of their NMR spectra :
0] 0]
|

| _
@—c—cm—cm and @CH;—C—-CHg

(iii) The distribution coefficient of I, between CCl, and H,O is 85 in favour of CCl,.
What volume of CC/, would be required for 95% extraction of I, from 100 ml
of aqueous solution in a single extraction ?

(iv) Explain ozone cycle and ozone depletion with chemical reaction.

(v) What is the relative accuracy of a number X = 0.51 correct to 2 decimal places ?

RFU-18 8
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e ()

(i)

(11i)

(iv)
Note : (i)

(i)
(iii)
(i)

59 T97-97 7 3 @ ‘37 a9l ‘@ 8 | §d @US A aR §9 8 | 8] are Il &
IR forT, Fei% @UE 8 FH 8 FH 3 Y a9 517 =113 | |
Gyt gl & 3% G 8 |

wm%ﬁmﬁwmaﬁm&-@mﬁwmx

-5 STt I B | |

This question paper has two sections ‘A’ and ‘B’. Each section has four
questions, attempt any five questions. At léast two questions should be from
each section.

All questions carry equal marks.
All the parts of same question must be answered together.

Non-Programmable calculator is allowed.

Qs — ‘30

Section - ‘A’

1. (30 T fam o orls oo ol ol o 90E 0 8 1 S 9 f(t) = 2 % g 9% W 1 ¥ 27
& off f(t) = 0 % GRI =<k foharm T @ | =ETaeh! Soft H S5k |IGR "o Sl Td
HIRT | 10

E,g% RFU-19
ol

1, 1

-7 0 Fagp 21 ot —=>

1 | [P.T.O.




@) ¥ feam e srEdfera gewid 8 W s i 20

100 Q 110 Q
lézvd‘) a (©) b
100 Q 90 Q
d
Aeqartet &1 ariafes gfliy 1 3™ 2 | 939 0 1 R A 5T Ao

T ST AT T ShIfIT |

(@) ute R iy § Gerfe ¢, i Sy F 100 V R smafia fpe e 8 qen w9 g
TeTie 3y A AR 78 & | fe= Sl t= 0 gHg Wae fpr mn R | wfmg # &
& aTelt 9T ) GHY % el & Y H F1d I | 10

)(S 500 Q

| 2 b S | ;
R
Ly == = C;

= ==,

1 uF | uF szF

(@ A square wave, shown in figure below, is described through the range from
0 to 7 by f(t) = 2, and through range from 7 to 2x by f(t) = 0. Find its Fourier
components in the exponential series.

T f(t)
2

—~% 0 s 2n ot —>
(b) Consider the unbalanced Wheatstone bridge shown in figure

The internal resistance of the galvanometer is 1 ohm. Using Thevenin’s
theorem, determine the galvanometer current.

RFU-19 2



(¢) In the circuit shown, capacitor C, is initially charged at 100 V and the other two

capacitors are initially uncharged. The switch S is closed at time t = 0. Find the
current flowing through the resistor as a function of time.

Cy== =i =t
I pF 1 puF

I
N O

2. (31) TH A-guhr mreEn F et g8 o Y dieedr Frefifad e % g =i
2
E =4 sin (2n x 10t — 0.8x) a, V/m.
F1d i | 10
(i) &.m
(i) T gr afga T -37ad Wi

(@) ug quisy for gvad faga-gehia atn ¥ gfua e, dea qur grehlg et o s

fomfora et 2 | 20

(@) T I YUy gt gl Sator o < eAers 12 Wet @ | Seer g o 6erg
qoreed # fohaft 2 9T 15 MHz W et fRies B &1 A4 fha 2 2 10

(@) The voltage of a wave travelling in a non-magnetic medium is given by the
equation

E=4sin (2nx 107t—0.8x) a, V/m.

Find :

@ &M

(i) The time-average power carried by the wave

(b) Show that the energy stored in a plane electromagnetic wave is equally divided
between the electric and magnetic fields.

(c) A lossless transmission line with air dielectric is 12 m long. What is the line
length in wavelengths and what is the value of the phase constant B at 15 MHz ?

3. (31 forelt ueh-welta afeTom =Y, forem pueet 3rqum 3:1 R, 110 V ermad! e 3=
T SIST T 2 | I8 Uehidh YTtk 01 WX 1 A WTeifiyeh 9T il @ 51e 98 85% a&ran &
&g ! Witk YgM St & | afe airie it IR e g 043 A8, A EE s W
ST Xfth 0T 1A ShITT | 20
RFU-19 3 [P.T.O.




()

(8)

(2)

(b)

©

RFU-19

T 550 V, 55 kVA Teh-shefla Temadeh (3Mee-ex) o1 yarell ufqtier 02 Q 2 | g
qiuey W 10 A T &= 9T, 200 A 6T =T O 3T G 9hed W 450 V 6 faega
aTgsh 9o 399 Hdl 8 | (i) ekl faara (ke fieda) 3 (i) vt
T 0.8 JFETTHT 9 qUi -9 dieest FHFHA 1 GRehe hifeg |

o 7 qufy ueh Usher-aheftd QUi uftades (waet) ht 230 V, 50 Hz & & gfd i
I 2 YR AR = 10 Q 37 T 91 Iehcd (Seded) WS 2, dlfeh YR~
forard & @ 1 30° & Wt ferers o < faw et Hifs

(i) 3ftga Fria dieed

(i) 3ftea frfa gm

(i) @3t a0 % 3fEd 3R rms A

(iv) TE vt s
ZkT] T;

V=V sin mt<~5
T L

X, %

A single-phase transformer of turns ratio 3:1 is connected to 110 V AC mains. It
draws a primary current of 1 A at unity p.f. when delivering power to a load
with an efficiency of 85%. If the no-load current of the transformer is 0.43 A,
determine the p.f. at no load.

A 550 V, 55 kVA, single-phase alternator has effective resistance of 0.2 Q. A

field current of 10 A produces an armature current of 200 A on short circuit and-

an e.m.f. of 450 V on open circuit. Calculate, (i) the synchronous reactance and
(ii) the full load voltage regulation with p.f. 0.8 lagging.

A single phase full converter is supplied from 230 V, 50 Hz source as shown in
figure. The load consists of R = 10 Q and a large inductance so as to render the
load current constant. For firing delay angle of 30°, determine :

(i) average output voltage

(i) average output current

(iii) average and rms values of thyristor current

(iv) input power factor _
*Tl T3 R

V=V, sin ot

10

10




4. (37) 6= ATl AT M T YA Hd gC FHERad fea= Ber 1 MSP 9TEd
T I :
Fuvwxyz) = 2(0, 1, 4-6, 11, 14-17, 20-22, 30, 32, 33, 36, 37, 48, 49, 52, 53,
59, 63) 20
@) foret wh.um. (FM) Heha o1 ek foham o1 2 V(1) = 10 sin(10%t + 15 sin 2000t)
aiee g, STaT t Sehe H R | TH.TH. (FM) T o YT=el o1 S i | 20
(a) Determine the MSP form of the switching function F(uvwxyz) = 2(0, 1, 4-6,
- 11, 14-17, 20+22, 30, 32, 33, 36, 37, 48, 49, 52, 53, 59, 63)
using 6-varial§;]e Karnaugh map.
(b) A certain FM signal is represented by V(t) = 10 sin(108t + 15 sin 2000t) volts,

where t is in seconds. Find the parameters of the FM wave.

qus - T

Section - ‘B’

5. (31) TR Ru R § famn e 2, T Rl fe o 3 R, whreere @i
K aiamr S-wie v b srafRfy, R v i e R, w1 Refor AR 20

R(S) +\ | xs+a 1 1 .
2P 1 (S+1) | S(S+2) (S+3) q;ré(s)
@) TrefaReaa @ < Frmofirar o feomf = 10
= B 1 0
X=l0 0 1 |X+|0 1|U
0 -3 —4 A
Y=[110]X
@) TrfeRad g heeH 1 TE A ofcdd il : 10

Y& . 82+38+4
U(s) S3+282+3S+2

RFU-19 5 [P.T.O.




(a)

(b)

(©)

6 (3

)
#)

(a)

(®)
©

RFU-19

For a position control system as shown in figure below, determine the range of
compensator gain K and the location of zero in left half S-plane for which the
system is stable.

R(S) +™\ | K(S+a) I

> >Y(S)
, +

Des'lr'ed = G+D SRS Actual

position Compensator Plant Position

Comment on the controllability of following system :

gt 10
X=l0 0 1|X+]|0 1|U
I TR | 11

Y=[110]X

Derive the state model for the following transfer function :

Y(s)  S*+3S+4
U(s)  S3+282+3S+2

Th ERI-SHATHIR THR % aiehie # Ffedl % @ wn-am g 7 @
STt TR T afeHIet, S GHT=: 1-shetl 9Ty # With i 9ad % & fog
T 2, P, 7 gutar ? | afe (IeW) g Feeft F wfody & s i <
Herer <t Soft 3 § g Fueel & w1 G fRaT STY @ W P, ITH Eidl € |

2P
it R T a1 5t BT, e tan ¢ = 1 — 9 A Fopam 71 ekl 2| 20

1

T 3T STTGRT T i hTEh WIS IR TG YT Iaeh! Rty we et | 10

‘orftfeet’ A 3119 o gue B 7 Afifeet % gy -arsen stftrenefirs a5 w1 GEm
U Y THTST AT 3G qor1 a1qg (e ) | HIf | 3 10

What are the sources of errors in an electro-dynamometer type wattmeter ? A
dynamometer type wattmeter connected normally to read power in a 1-phase
circuit indicates the value P,. A second reading P, is obtained when a capacitor

of reactance equal to the pressure coil resistance is connected in series with the
pressure coil. Show that the phase angle of the load can be obtained from the
2P
2

expression tan ¢ =1 -5~
1

Draw a functional block diagram of a digital frequency meter and explain its
working.

What do you mean by Thermistor ? Explain briefly resistance-temperature
characteristic curve of Thermistor and compare the same with thermocouple.

6



7. (3) f e T Tk 2-59 97 3 Forg Al RR 3R Swor R W arefas vt 3

gferemdt wifts & foru sisrehl w1 S T | 20
|Vs| £8° [Vg| £0°
O l A,B,C,D
Ss=Ps +j Qs ‘l’:ﬂ'{
Sp=Pr +J Qr
(@) T IUHIH 20 kW Witk 1 M 0.8 TwerTHt Wik Torh 9T ol 2 | 38 HTieT bl
frerf srared Rred wiite 1ore Y 0.95 Tw=rTTHt 7% @RI ST Eh | 10

@) T 3., N H G ST 150% 2 3R Frel 95 (59 Afeeqe)
e 0.5 2 | Tt e fwe § 500:5 amps % U 1t Th W&, F A1 |
A 2 | =fe afwe 6,000 A I QY URT =T & HL TG &, a1 7l o J=el e

1 o HifvT | AR € el w6 swmTe il 10
¢ ug.uH. o 3.6 5 8 10 15 20
1.0d .t wE s
%QE‘FFET : X3 10 6 3.9 3.15 2.8 2.2 2.3

(@) For a 2-bus system shown below, derive expressions for Real Power and

Reactive Power at receiving end and sending end.
|Vg| £8° |Vr| £0°

l A,B,C,D
|

Ss=Ps +]j Qs 4_"L0ad

Sp=Pr +j Qr
(b) A consumer is taking load of 20 kW at power factor 0.8 lagging. Find the rating
of capacitor to raise the power factor to 0.95 lagging.

(¢) AnIDMT Relay has a current setting of 150% and has a time multiple setting of
0.5. The relay is connected in a circuit through a C.T. having a ratio of 500:5
amps. Calculate the time of operation of the relay if the circuit carries a fault
current of 6,000 A. Use the table given below :

PSM 2 138 5 8 10 | 15 | 20

Time in seconds for

TMS of 1.0 101 6 | 39| 315 | 28 | 2.2 | 21

RFU-19 7 [P.T.O.



8. ()

()

()

G

(a)
(b)
(©)
(d)

RFU-19

HTgSIgTEET 8085 W Iuerey fafira il w1 wedt g8 il % F H arfie
Hfed fafay | 10
Ueh TSHhISSIE o UTEfeh aTeqshell 1 GUITd gY 36 foig Wesh A a5 | 360
T AT T &Y H FuH HIRAT | 10
DPCM %8 PCM @ St 8 ? 3rewil afed awemsd foh 358 DPCM Hehdl sl 39
wd faepifed fparsmar @ | 10
31T AT @l o SEeT ST TERU i ST @ 19 § 7 Ush BPSK Hehd
fore ittt g faefaa HifsT | 10

Write the various interrupts available in the microprocessor 8085 in the order of
decreasing priority along with their classification.

Draw the block diagram indicating the typical architecture of a microcomputer.
Briefly discuss the salient features.

How is DPCM better than PCM ? With the help of illustrations, show how
DPCM signals are generated and decoded.

What are the advantages of digital carrier systems over baseband digital
transmission ? Develop the mathematical formulation for a BPSK signal.
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7ie @) 57 Y77 7 3 @UE ‘3 7UT ‘@ & | NIF @U8 H wR 3 8 | fahel are 5l &
IR STy, IRI% @UE 8 FH @ BH 3 59 HT & 8T |
(i) QI & 37F GHHE |
(iii) U T & AU AT BT SR STEATIT: T G 1671 T |

Note: (i) This question paper consists of two section ‘A’ and ‘B’. Each section has

four questions. Attempt any five questions and at least two questions should
be from each section.

(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

@ ug - ‘A’

Section - ‘A’

1. fr=fefaa o afas aui Hife
(i) et S AT FCET 20
(i) e Tadafeh  wie el & i 20

Describe the following with neat diagrams :
(i) Internal structure of the Earth
(ii) Types of plate boundaries in Plate-Tectonics.
%EE! RFU-20 1 [P.T.O.
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fraferfiaa o1 G&m | quiA I :

(i) Y-l fas 61 rE & arod

(i) & yomredt <A1 feaur & s - sarpfat

(iii) Tewmera =1 fadafe g

(iv) 3Tie T h ATrehl

Describe the following in brief :

(i) Any two concepts of Geomorphology

(ii) Depositional landforms formed in Fluvial system.

(iii) Tectonic framework of Himalaya

(iv) Mechanics of buckle folding

frafafea %1 v Hifvw

(i) SR eamT aeafd ey g6 fael afgd vew

(if)  gRereTEe 1 Y- SfaE

(ifi) @& STaTEAT BT dE =TT H WEw

Describe the following :

(i) Lower Gondwana flora and its significance with diagrams.

(ii) Geological history of Trilobites.

(iii) Significance of Microfossils in petroleum exploration.

ﬁﬂ%‘f@ﬁﬂa"h%‘l:

(i) wafeh fasm & *1 €= g

(i) Ta < wafeeh fers o g ks —<hfrsr | amen
(iii) SreT-wafeh arfientor

(iv) T 3 OfiiEs qug 1 gu- e g Fmfo

Describe the following :

(i)  Any three principles of Stratigraphy.

(ii) Precambrian-cambrian boundary problem in Indian Stratigraphy.

(iii) Lithostratigraphic classification.

(iv) Palaeogeographic reconstruction of India during Permian time.

RFU-20 2
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Section - ‘B’

5. fo=fefaa @ avi it :
(i) M SH ATl HHI hoetR HYE Wi & Hifde, e wE e I 20
(i) = St aReTST g e Tgerd % ane M 10
(iii) wmefereRar T srEweRERal 10
Describe the following :
(i) Physical, chemical and optical properties of common rock forming minerals of

Feldspar family.

(ii) Definition of Twin and Twin Laws in Triclinic systems.

(iii) Isotropism and Anisotropism

6. Trafafea = avh Hifvg

() Teud @ SRt 10
(i) SeTeTgETg I Sl hl G 10
(iii) =3 Frarare) it o o i whr 10
(iv) hraTaid Geteqult afedmsT va g st 10

Describe the following :

(i)  Crystallization of binary magma

(ii) Structure of volcanic Igneous rocks

(iii) Processes of formation of arenaceous sedimentary rocks

(iv) Metamorphic focies — Definition and one classification

7. ﬁﬂﬁf@ﬁmwm
(i) 3Eh el 1 affeor 20
(i) G N 20

Discuss the following :
(i)  Classification of Ore Deposits

(ii) Metallogenic epoch

RFU-20 3 [P.T.O.




8. fr=fafad = dam  aui Hif :
() fogawmdEm
(i) T siy fomfor & q-Isies gaEgu

Describe the following in brief :

(i) Open cast mining

(ii) Geological investigations in the construction of a Dam.

RFU-20 4
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e () FATA-THAG G I TU T § | IO GUS § AR T 8 | [ arel §edl
I AT, TF @IS § FH & HH g1 §7 3TV 5l T11ed |
(i) Wwﬁ%aﬁm?’;
(iii) T 9T & G 9T T I I T 1Y 3T i |
(iv) -G ST BT IFNT 13537 T Gl & |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has

four questions, attempt any five questions. At least two questions should be
from each section.

(ii) All questions carry equal marks.
(iii) All the parts of a question must be answered together.

(iv) Use of Non-programmable calculator is allowed.

TUE — ‘ar
Section - ‘A’ .
1. () et gm 12 7 gupl €9 ¥ Faeg, P §9 ¥ Hawg 3R ThadrEs
TG el T g ? 10

(b) U Uhel Hife eHied HUEHH T (SoTeht) H 3mS (08) fepett 1w feifea
T 18 T T 30 QoM HT 2 | AW 5 el & 51 RS TH o 0.25 T

EEEEICIEIRIGETE 10
(i) T St g
(i) TR STIE
(ili) 3TIHGT HH
E Bl RFU-21 ' | 1 ' [P.T.O.




(c) U Aftrafsra firamen d us =18 31 g1 firR A 3tk B grd & foraw s 30 gid

(2)

(b)

(©
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31l 40 afd & | 918 e A % g 3 = 37 80 TR ww. arrard <6t ifet & g
2 | firr B Y ify ferifa sl afe -

() frRAfRRRE, ik

(i) R A fRr M % =i 240 3wy, B gfiomed grar 2 |

®

=7

:

1

1
&

What is a “Kinematic Pair” ? What are ‘completely constrained, incompletely
constrained and successfully constrained motions’ ? L

In a single-degree-damped vibrating system, a suspended mass of 8 kg makes
30 oscillations in 18 seconds. The amplitude decreases to 0.25 of the initial
value after 5 oscillations.

Determ:ine the :

(i) stiffness of the spring

(ii) logarithmic decrement

‘(iii) damping factor

An epicyclic gear train consists of an arm and two gears A and B having 30
teeth and 40 teeth respectively. The arm rotates about the centre of the gear A at
a speed of 80 rpm counter-clockwise. Determine the speed of the gear B if

(i) the gear A is fixed, and

(i) the gear A revolves at 240 rpm clockwise instead of being fixed.




(b)

(©)

(a)
(b)

(c)

(b)

RFU-21

YTITET 0T (E) 31K geaT Turieh/ATdies (G) < off= dae wemfud & | 10
f3-frfra it frem 3 fo faseraistt % Frefofea g 6 e gom =i
ﬁasha’i—

() 3Afreran e gfdse faga

(i) 3ferran gEger e Rigia

(iii) Tereaur =it fogma 10
1 Sor 1 Tad: Fag (SATeAge) 91 BT @ 7 Ueh W1gY i i UE el e
T 60 frat. 3tk 100 frft. € 3 urgy 120 SR % Iridfes gamg o 37efi 2 |
g aftaer 31N g9 (Seen) witaet 6t mor 8 8.4, B wal | 20
Establish a relationship between Modulus of elasticity (E) and Modulus of
rigidity (G).

Illustrate the graphical comparison of following theories of failures for two-
dimensional stress system :

(i) Maximum normal stress theory

(ii) Maximum shear stress theory

(iii) Distortion energy theory

What is Auto-frettage in thick cylinder ? A pipe has internal and extemal radii

of 60 mm and 100 mm respectively and the pipe is subjected to internal
pressure of 120 bar. Calculate the radial stress and hoop stress at 8 cm radius.

ST Y@ bt Wl § efeerh geret # fohll = sehn o foreg st b vk

HifST | 10
ra () 3Tk enfyes (fherer) ot aftmfiya hifsrg | R 3tk Ree=r & wrrg oft

A | 10
e 3R foret s o o= faser ==t | 20

wﬁmﬁaﬁwﬁﬁmﬁ%%w%
ST iU = 10°

B HIZTS U = 0.35

UG Bl 11eiE = 0.51 mm

Had ! eE = 3 mm :

Sl Ugrl ST TIHE TTEYYT Ffceet = 285 N/mm?
T HY (TSR Heteh) T HTE |NYT T[0T = 0.65
frferfaa =t fFrerifa = - :

(i) had &

IRES

(i) SRR e sa

(iv) 3TNIR W IIE0 561

3 [P.T.O.




(a)

(b)
©

4. (a)

(®)

RFU-21

With the help of suitable sketches, describe any four types of point defects in
metallic materials.

Define Jig and Fixture. Also explain the advantages Jig and Fixture.
Differentiate between orthogonal and oblique cutting.

The following data from the orthogonal cutting test is available :
Rake angle = 10°

Chip thickness ratio = 0.35

Undercut chip thickness = 0.51 mm

Width of cut =3 mm :

Yield shear stress of work material = 285 N/mm?

Mean friction coefficient on tool face = 0.65

Determine the following :

(i) Cutting force

(ii) Radial force

(iii) Normal force on tool, and

(iv) Shear force on the tool.

Z=x,—3x, + 2x; %l ; 20
3x; —xp +2x3<7 | -
—2x,+4x,<12

—4x, +3x,+ 8x; < 103

Xys Xpy X3 2 0 % a1efia fafess &t |

ek T A Frfifad 3iies 3uersy § - 10

IR | I () | SRR EFE %) | wfowma fesht g
A 10 6 20

B 6 4 30
C 20 12 50

yfe o fFfeea @ =T 7,500

i et <hl et fersht = % 25,000

FEEE ¥ E ITE A Bl BIST 37K 3e1g D i SiieA i v foram smar @ | 0@ g
T % Fore fop forofa wmers @ a1 7€, I B, C 3t D % forg fesht € 26,000
FEIAAA |

IR | g R) | afemenE @) | whw bt @)
D 16 6 10
B 6 4 50
C 20 12 40
4




(c) ifhes IF HeHl &1 398 ohid e, Freferiad i B Wi 3 ford : 10

(a)

o

©
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(i) U EEAT 100 T T SAiaie Bt ST=1e HYA @ 200 W, A A + B
>100 | '

(i) K=1T@3 |19 A—B <100 3 A B GEAT 200 T AT T 31 K =2
@ @ 37K 35 91¢ HYF H&AT 200 W 30 §¢ |

(i) 3 J < K, PR o= g1 10 TS 2, 4fg J = K, e em g @i 20
WA R SR A J > K Y FiE e 5% 30 WS @ |

Minimise : Z=x,—3x;+2x,
Subject to 3x; =Xy +2x3<7
—2x; +4x,< 12

—4x, + 3x,+ Sx3 < 10

and X5 Xp, X3 2 0

The following data from a planf is available :

Product | Prices () | Variable Cost () | Percentage Sales (Units)
A 10 6 20 |
B 6 -4 30
& 20 12 50

Fixed Cost per year =% 7,500 -
Total sales of three products = ¥ 25,000

It is decided by the management to drop the Product A and add Product D. To
find whether this decision is profitable or not, assume sales for Products B, C
and D as ¥ 26,000.

Product | Prices (%) | Variable Cost (X) | Percentage Sales (Units)
D 16 6 10
B 6 -+ 50
C 20 12 40

Write the following in FORTRAN language using IF statements.

(i) Transfer the control to statement number 100 if A + B? > 100 and to
statement number 200 otherwise.

(i) Set K= 1.If A — B < 100 then proceeds to statement number 200
otherwise set K = 2 and then proceeds to statement number 200.

(iii) If J <K, control goes to statement number 10, if J = K, control goes to
statement number 20 and if J > K, then control goes to statement number 30.

5 [P.T.O.




5. (a)

(b)

(a)

(b)
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g - F@

Section - ‘B’
150 kPa gaTal 37 360 K Q9| W 3 foh.717. 91g o1 9gefres €9 & 750 kPa gama
o PV12 = TRieh e & e adtfed e st | a1g 3 g 1 R g ™
T@d §U YRS AT9HH Teh 38T fehall STl 2 | 385 TG TR A9 Ot TR e deh
BT 2 9 doh o HoT g1 150 kPa % =8| 9gd ST | P-V 3R T-s STer@l T =sh
I T 5t 3R TAF Giran & forw R, s gediaier 3R IopH 7Y § gied
o1 gt st |

C,=1.005 Ki/kg K

C, = 0.718 ki/kg K 3
R=0287 kl/kg KARH |
Teramd 135 tiafies Setl o o1 T UTEH 2 |
frfaRad w9 # wh T.ds ey wmfia & :

T.ds=C,dp+ [%TJ dv
e, B I AR U, o EaT Hfigr R, 37 31 el < ST W
aef 21 |

3 kg of air at 150 kPa pressure and 360 K temperature is compressed
polytropically to pressure 750 kPa according to the law PV!2 = constant.
Subsequently the air is cooled to initial temperature at constant pressure. This is
followed by expansion at constant temperature till the original pressure of 150
kPa is reached. Sketch the cycle on P-V and T-s plots and determine the work
done, heat transfer and entropy change for each process.

Assume EF 1.005 kJ/kg K
¢, =0718kI/kg K
and - R =0.287klkgK

Show that internal energy is a property of the system.
Set up a T.ds relation in the following form :
iy
T.ds=C,Dy+ (%} dv
Where B is the coefficient of volume expansion, o is the isothermal
compressibility, and the other symbols have their usual meanings.
6
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6. (a) U HIH dTY / 397 IUTA o fIT =oieh ogcq HIT :
() & (a7y) < Tfigar 6t I9&T F T
(i) EdigIar FuTal i &M | WW@d §¢ 20
(b) U IATdich & $o1 i 3TaRA (CgH, o) 3TN AT 5 foreror o Wt Sl <6l SITell @ |
et errer uifRfern # g frepma e faweiwor 13% e sEeTeTEe fewman
2 | g =1 ol A §Y, A % INUR W IMYfd 1 S areft 9y # 369 6
tara Feifa w5, 3t 38 TamEfis 9 8 98 3 & Yfovd S A H S B 10
(c) 3Tl Tad 9 o IRNRO ¥ W F A § 7 ARnRe % Fefafad
gﬁ?ﬁ/mqaﬁwmaﬁwﬁ ' 10
() wiea e :
(i) P q&rar
(a) Derive an expression for air/fuel ratio of a carburettor by
(i) neglecting compressibility of air
- (ii) taking compressibility effects into account

(b) An internal combustion engine is supplied with a mixture of Octane (CgH,¢)

and air. Under steady running conditions the dry exhaust gas analysis shows
13% carbon dioxide. Assuming combustion to be completed, determine the
ratio by volume of fu€l to air supplied, and express this as a percentage of the
chemically correct ratio. '

(c) What do you understand by supercharging in an internal combustion engine ?
Explain the effect of supercharging on the following parameters :

(i) Power Output
(i) Mechanical efficiency

7. (a ﬁm(ww)aﬁwﬁsﬂwﬁqﬁmﬁaaﬁl

weTg 50 9., =iers 20 A4 3R Hiers 2 . aell T TegfEm R
& 350 °C T Teh R & JT1 8 3 vareh 1 3 Afra 2 | 67 wrag bt vt A
h= 10 W/m? K % &% 25 °C W femfira foram e 2 | wegfirfem i ardie =mershadn
K =204 W/mK 2 |

T (98T & qTgHT <hY T H :
() Ha@2sad Fghw
(i) VRMBRW
(iii) T & ST BT o1 €L bl O R | 20
(b) T HUNTR % e R o M o forg ferfirt st <6t fersrmr =t | 10
RFU-21 7 [P.T.O.
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(a)

(b)
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(b)

(©)
(@)

(b)
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@w-mhammﬂﬂquﬁTg(srﬁamﬁ):sso K, T, (3TRITYe qr9)
=310 K 3R T, (afSt qromm) = 260 K W 72 i & | Sonedt 61 #3145
¢ | g qrfes 1 aaEH 255 K as TR St 8, o 3t @37 ). % 91 yoreft
Fare ¥ T & S 1 araaE feaen B =Tee 2 geiaa yonef! H e &wHdl
F o sfem o Sstl <hi SATarTahar <hl ST ST |

Define fin effectiveness.

An aluminium rectangular fin of length 50 cm, width 20 cm and thickness 2 mm
is attached to a wall at 350 °C and the end of the fin is insulated. The fin surface
is exposed to an environment at 25 °C with h =10 W/m? K.

The thermal conductivity of aluminium K =204 W/mK.

Calculate the temperature of the fin :

(i) ata distance of 25 cm from the base

(ii) at the insulated end

(iii) Also calculate the rate of heat transfer from the fin

Discuss the various loads for estimating the cooling load of an auditorium.
A vapour — absorption refrigeration system works with

T, (generator temperature) = 360 K
T, (absorber temperature) = 310 K and
T, (evaporator temperature) = 260 K

Obtain the COP of the system. If the evaporator temperature falls to 255 K,
what should be the generator temperature in order to operate the system with the
same COP. Whether energy requirement in the generator will be increased for
the given capacity of the refrigeration system ?

TR Tt T ichyur qu Teie o aRere i wad § s |

feamd Rp e afaehT & 5a % vare FRR yaTg o forg 31 T W SAfirehan IR "
=1 fiig gy 3 (e T = 1) % SFEI TS |
o e T <) TEEdT A I € S 1S (STeR) i Evi I |

Briefly explain the phenomena of surging and choking in 'centrifugal
Compressor.

i

Show that the point of maximum entropy on the Fanno line for the adiabatic
steady flow of a fluid in a duct corresponds to the sonic velocity (Mach number
=1).

With the help of a neat sketch, describe the high pressure Benson Boiler.

10

- 20

10
10




55% No. of Printed Pages : 4
(=]

RFU-22

2022
HY

L=

AGRICULTURE

RetRa aa4 : @7 aue] [ goTTe : 200
Time allowed : Three Hours| [Maximum Marks : 200
7z () 3 F-UT E P @IS a7 7T @ € | FeIh e A AR ¥ 8 | b el 5] %
FR AT, I @S @ FH @ HH 3 e I &4 18T |
(ii) @ T @ 3FH GHAE |
(ifi) TF F7 & T G BT I 7T T GrY 16T T |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has

four questions. Attempt any five questions and at least two questions should
be from each section.

(ii) All questions carry equal marks.

(iii) All the parts of same question must be answered together.

Qug - ‘30

Section - ‘A’

1. () i, T, S-Sy, wEe ST 6 3rafer 3 waet 9 6 U W ITES &
3~ ~Srerary & 1 G0 B | 20
(i) e SETEA 17 7 T % T T 3 o sTpferes weerdf <6 e % ferg
T ST G FaH g shi e | 20
(i) Describe the sub-agroclimatic zones of Uttarakhand based on physiography,
soil, bio-climate, length of crop growing period and the cropping pattern.

(ii) What are the natural resources ? Explain the integrated natural resource

management approach for the conservation of natural resources for sustainable
development of agriculture.

‘Eﬁ RFU-22 1 [P.T.O.
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2. (i) U SISl o T HIEH HIYES! & T8 U=l i | ITUES H HHel faawr 31K
GHe IATET ! THId i Tl GH TR0 heh] 6! SHTEET L |

(i) Wwa # Hy-arfeht 6t gafarf, @i R iis smawsmst 6 =wen
HifT | T o 3u-fammerdt @51 # ygE Hiy-anfeht yonfert 3 wfferr 1 avi
|

(i) Discuss the relationship of weather parameters with crop productivity. Explain
the environmental factors affecting crop distribution and crop production in
Uttarakhand.

(i1) Elaborate the environmental, social and economic needs of agro-forestry in
India. Describe the classification of major agro-forestry systems in sub-
Himalayan regions of India.

3. (i) S 39ed 6 BRI, T qYT HR 6 IR Hife | 3= a9l g eEi 7 S
31ater o Fafia e o fore v, =it st aw fagm gaeh sumi w ==t
|

(i) eI IATEehal § YR % foTu @1g 3 woe TR % HEw %1 90 H | 9Ra §
Stferes @t i sraemon, fagra 3t wrigs fafe |

(i) Explain the process, forms and the factor causing water erosion. Discuss the
agronomic, mechanical and agro-stological measures to control water erosion in
high rainfall regions.

(i) Describe the importance of manures and crop residues in improving soil
productivity. Write the concept, principles and scope of organic farming in
India.

4. Trefafea 9 @ ol wr w wfew feomft fafea :

(i) WOdari 6 ey fafmear |

(i) SITSHI-STSAHSH (ET) 3R Be St shi 3Aavaehar |

(ili) WA H Y U HT TFHR 990 |

(iv) e hleATeres 3 A I |

(v) Gl |

Write short note on any four of the following :

(1)
(i1)
(iif)
(iv)
(v)
RFU-22

Special characteristics of Weeds.

Evapo-transpiration (ET) and Crop water requirement.
Cooperative Marketing of Agricultural Produce in India.
Bio-pesticides and Bio-fertilizers.

Precision farming.
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Section - ‘B’

5. (i) ehifee ferarsr o uftareatt, sueh faftr wepri ofit diet # wweglt ifren fawrse
1 Tgwegul fesivarat ST =T 6t ==t Hf | 20
(i) el < sl § w-TE S G-I Wi ST ¢ % fon Rt aEl
ey | ssie o, we fufya aik fhdfes foreat & faepma s e wbran formd | 20
(i) Discuss the phenomena of cell division, its various types, and the important
features and stages of mitotic cell division in plants.

(i) Write down the mechanisms which are responsible for promoting self and
cross-pollination in plant species. Write procedure for development of inbred
lines, hybrid composite and synthetic varieties.

6. () o 3ir 3me fafte weerl vt = | fier s, T, Sehf R e %
Ferfirer =T} <1 9O W | | : 20
(i) WSROl % SN Bell 31 Tfewat i Turem # firwae o forg Rrsier wieh 61 e
H | el o wfewdt # gl fesaed, fadientn, wanem o famsrAo %
e W1 G0 HINT | 20
(i) Discuss seed and its various types. Describe various steps in seed processing,
cleaning, packaging and labelling.

(i) Explain the factor responsible for deterioration of quality of fruits and
vegetables during storage. Describe importance of pasteurization, canning,
freezing, blanching and sterilization in fruits and vegetables.

7. () GsRET <Y GRCEEAT, T @9 I UTey WSkt % Sifad @ % faftm qlel 6

AT L | 20
(i) et o W arsdteast <6t R @6 avia it | STRTST—TTITUT 1 SHTfed A
aret Tt serent <hl fee=mT il | 20

(i) Explain phenomenon of infection, defence mechanism and the different modes
of survival of plant pathogens.

(ii) Describe the mechanism of stomatal transpiration in plants. Discuss the
different factors affecting photosynthesis.

RFU-22 3 [P.T.O.




g, Trmferfigd § & foredl W ot wftrm fewofi fofe :
() ¥ gea-fafee & 7E |
(ii) HTgRIRIES |
(iii) THIHd hIe FEH (IPM) |
(iv) Rt ured yfat (HPR) |
(v) el 3 afenl # ers ST Fee |
Write short note on any four of the following :
(i) Importance of Microbiology in agriculture.
(ii) Mycorrhiza.
(iii) Integrated Pest Management (IPM).

(iv) Host Plant Resistance (HPR).

(v) Post Harvest Management in fruits and vegetables

RFU-22 4
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7z (i) mm—wﬁﬁwwma?x%wﬁww?rﬁsf—a‘?’w%im?%
IR fore, % @Us & HH G HH 3 597 G99 517 T30 |

(i) @ Fe 3 3F G E |

(iii) T ¥97 & @4t 9FN &7 IR 7R T G 1397 S |

(iv) @R SerEIeR (T-STaeT) T v R € 1

Note: (1) This question paper has two sections ‘A’ and ‘B’. Each section has four
questions, attempt any five questions. At least two questions should be from
each section.

(ii) Al questions carry equal marks.
(i) All the parts of same question must be answered together.

(iv) Simple Calculator (Non-programmable) may be used.

Qg - v
Section - ‘A’

1. () <@ SEs ht AT HIRTT qur 35w gHeme shuy off ST | 39 8 F V-] _
ferfRreamd smret wmgmsY o6 3o fifea wfdy S8 so=r g g 2 20
(i) -1 7 i T IFET #1 A Ipgq = 16 mA, V, = - 4V, Yoq = 25 pS, 7200

Vs =2.86 V&I 38 (a) g, (b) 1, (c) z T (d) z,, Frerifta Hifd | 20

E'% RFU-23 . 1 [P.T.O.
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(ii)

3 )

(i)

RFU-23

+ 9V
%IURQ

V; :‘D 1 MQ ? i %
| an ,
fm-1

Draw the structure of a tunnel diode and its equivalent circuit. Sketch its V-I

characteristics and explain the existence of negative resistance.
For the JFET given in Fig. 1, if its I5qg = 16 mA, Vp = —4V, Yog =25 pS and
Vs =2.86'V, determine : (a) g, (b) Iy (¢) z; and (d) z,,.

+ 9V
%IOkQ

<

v

55 o—' |—q
Vi @ g % 22kQ V,
> _.l__ O

Fig.-1

31 ST Z- &R T I : 10

1
F(s) = —
(s) 2

@mﬁﬁmwneﬁwwu(k)%wmmwﬁm%ﬁaﬁ%:

Rl z—0.8
O@= Z 132042 -
=0 oSt <6 39TS ew it e iR afg aft i fRufoel e E | 10

2




(iii) U LTI Set o 3T Sfdfsman, h(t) = e u(t) 2 | 3 399 x(1) = et u(t) &1 a1 34

T 3TITYE T4 ST | 10
(v) T =1 afaens arerms st Fmd Hif 10
Y(s)=—5—

s(s> +3s+2)
(1)  Find the Z-transform of the following :
1
F(s)=
S
(ii) A discrete time system, with input u(k), has a transfer function given by :
z—-0.8

G(z)=
@) 72 -132+0.42

Compute the unit-step response of the system, assuming all the initial conditions
to be zero.

(iii) For an LTI system with impulse response, h(t) = e ' u(t), determine the output
for an input of x(t) = e~ u(t).

(iv) Obtain the Inverse-Laplace transform of the following :

S
YO =3 +3s+2)
3. (i) ABCD YT ol 39N &leh fg—SgR SITeishd o h-ST=rell bl ogcd= o | 5
(i) Terr-2 H quie R wftae % forg dieedt ST 6o, V(s)/V, (s) T1d HIfT | 15
R, . R,
o AAAN AAAA, —o
v, Ly | L, V,
f=-2
(i) Te=-3  gRIIQ T 9Ty = ¢ A Z, H 91 1 AW s sia &1 S0 S 91
HITT | 20
1+j2Q 2+j3Q 3+j20
4 & []ZL=4+JSQ
2/0°V 5£0°V 8£0°V
f=-3 X

RFU-23 3 [P.T.O.




()
(ii)

(iif)

(i)

(iif)
(iv)
(1)

RFU-23

Derive h — parameters in terms of ABCD parameters for a two-port network.

Determine the voltage transfer function, V,(s)/V,(s) for the network shown in Fig. 2.

R} RI
o AAA AN ]
V 1 Ll L‘2 V2
o ]
Fig.-2

Find the current through the load Z, for the network shown in Fig. 3, using the

Millman’s theorem.

1+j20 2+j3Q 3420
. s DZL=4+J‘ 50

2£0°V 5£0°V 820°V

Fig.-3

@aa?ﬁg—aﬁmﬂaaﬁriﬁr-ﬁwsrﬁﬁa 500 Q T Sehed (Inductance) 1.0 H? |
maﬁﬂaaﬁﬁﬂzm‘% m&zsovncﬁ%ﬁqta’t—aﬂaaﬁﬁ%ﬁm%ﬁ

Fght Gfém 250 V, 50 Hz AC Fiees! & W T <hifsrg | g fere wiomra 7fe 2 7 -

g&ﬁwm%mmﬁﬁuﬁﬁa%mﬁmaﬁaﬁﬁmaﬂm
off Freprfere |
LVDT — ¢fie-ft 7 <t gofear 40 V 9fd mm 2 1 1.0 x 106 N 9fd m? & g& W
esfrt 0.15 mm g0 FIafa 2 St € | St LVDT 1 38eqe dieear 3.9 V &, dl
36 T g o1 Fie Hiv |
Ao 3 FHTeRToT o1 wreal # fereror T e 3 vt wefteRtor +ff forfia |
i wesien & 2 fop e feam sman @ ¢ e |
The coil of a moving iron voltmeter has a resistance of 500  and an inductance
of 1.0 H. The series resistor is 2 kQ. The voltmeter reads correctly when a 250 V
DC voltage is applied. Find the reading when an AC voltage of 250 V, 50 Hz is

applied. What is the percent error ? What value capacitor must be connected in

parallel with the series resistor to remove this error ?

4

15

15

5
5



(ii) The sensitivity of LVDT — bellow system is 40 V per mm. The bellows are
deflected by 0.15 mm by a pressure of 1.0x10° N per m?. Find the pressure when
the output voltage of LVDT is 3.9 V.

(iii) Write the word statements for Maxwell’s equations along with the mathematical
equations.

(iv) What is the purpose of a taper in a waveguide ? Explain.

@'ﬂg_‘q'}
Section - ‘B’
5. (1) Fm- 4ﬁaﬁqwmwﬁwaﬁﬁammﬁm afe B = 100 T
Vg =07V |
Vee=+10V
Rc=3kQ
RBB—IOOkQ
-4

(i) Fm-5  quiy Ty uhey % R, sz%wwwmmwm

qdiRy | 20

Vs o——*\N\M—w—'\MNl— ™
R, R, v,
Cz:: p
-5
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(i)  Determine the voltage gain of the transistor amplifier shown in Fig. 4. Assume
B=100and Vg =0.7 V.

Vee=+10V
Re=3kQ

Fig. 4

(ii) For the circuit shown in Fig. 5, find A,, = —> and hence, mention the application
s
of this circuit.

Vs © AVATAAAY AN~ iy
R3 R.l >—l—ov0
+
C2 e *

Fig. 5

|[]——|

6. (i) ﬁﬁaQEMHWFHaﬁEWﬁmﬁqgmiﬁaaﬁ;

f= A-B-C+A-B-C+A-B-C+A-B-C 14
(i) fow T et i SRra Hedieier % R S ;

f=(A,B,C,D)=2(0,1,5,7,10,14,15) 14
(iii) TTL 71 51 IRue ST HEvUITe TS AUl 36 -7 6 Srel Ht | 12

(i)  Simplify the given Boolean function using Karnaugh map :
f= A-B-C+A-B-C+A-B-C+A-B-C

(i) Implement the given function using an appropriate multiplexer :
f=(A,B.C,D)=X(0, 1,5, 7, 10, 14, 15)

(iii) Draw the circuit of TTL gate and explain its working. Discuss its merits and
demerits.

RFU-23 6



7. (i) U yomelt feent stfirererfres afieror o g1t saeh fd ) sife hifi

S +8*+283+282+38+15=0 10
(i) To-6 9 gurie Mo FrEer yoneht ®§ geg= wiafsrn fermres @ g foman wan R | e
K 1 94 FTa hifre a1feh Tame 1urs 0.4 8 S | 10

+ + - 1000

Rie) S(5+20)

>C(s)

SK

F=-6
(iii) Y. TH. ST TET A §U, Th SATTHIT Tehd ol AfYa T Sirar @ | mareashan & 76
FITEIRTOT T3] (M) T 3MSCYL Hebdl <hl HTAT 55.8 dB & 1aaiaﬁwat—ﬁaﬁ’r:eﬁm
GEIT 91 ShITT | S THTeRT i Yea— I | 20

(i) Test the stability of the system whose characteristic equation is :
S’ +S8%+283+282+38+15=0

(i1)) The control system shown in Fig. 6 uses a derivative feedback controller. Find

the value of K so that the damping factor will be 0.4.

1000 .
2 ts(s 4 o
SK

Fig. 6

(iii) A sinusoidal signal is transmitted using P.C.M. The output signal to quantization
noise is required to be 55.8 dB. Find the minimum number of quantization levels.
Derive the equation used.

RFU-23 ' " ey [P.T.O.




8. (i) UH Ngeied aelgeed 9.375 GHz %1 3cUTed &idl & wiaf DC &\ dieds 300 V.
DC i1 =i 20 mA, 721 fider 3R EHR Bre s fa hi gl 3 mm 2 |
EIGEAIEIE
A 2 Hie % A % foru fler dees, sifrean smeege wiar, seeieh
syt va Ea 19 dieed | 20
(i) 8085 WTSSHIGTEER T Th SIS Ushdl HIUHH T8 HIfT | ) . 20

(i) A reflex Klystron generates at 9.375 GHz with a DC beam voltage of 300 V, DC
beam current of 20 mA and 3 mm spacing between the repeller and resonator
grid. Find the repeller voltage, maximum power output, electronic efficiency and

the corresponding gap voltage, for the first 2 modes of operation.

(ii) Explain hardware single stepping used in 8085 microprocessor;

RFU-23 8
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