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Candidates are required to give their answers in their own words
as far as practicable.
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[P(IH)-Economics-G-4/Set-2] (4)

[English Version]

The figures in the margin indicate full marks.

Group - A
(Marks : 50)
Unit - 1

1. Answer any two questions :

(a)
(b)
()
(d)
(e)
(®
(8
(h)

(b)
(c)

(b)
(c)

(b)

(b)

Mention two features of less developed country.
What is meant by unbalanced growth?

What is ‘forward linkage effect’?

Define optimum population.

What do you mean by ‘dual economy’?

Mention two roles of investment in capital formation.
What is Special Drawing Rights (SDRs)?

What are the different forms of foreign investment?
Unit - 2
Answer any one question.

Distinguish between economic growth and economic development.
What are the indicators of economic development?

What is Human Development Index? How is it constructed?

Explain the concept of gender inequality.

Discuss how far gender inequality hampers economic development.

5%2

12+8+(4+16)

What measures are adopted for reducing gender inequality in less developed countries? 8+16+16

Discuss the complementary role of agriculture and industry in economic development.

Discuss the role of ‘Big-push’ theory in overcoming the obstacles of economic development.

20+20

Discuss the role of International Monetary Fund in economic development of less developed

countries.

What is foreign aid? Discuss the role of foreign aid in economic development of the less developed

countries.

20+(4+16)



(5)
Group - B
(Marks : 50)
Unit - 1
(Marks : 25)

6. Answer any two questions :

(a)
(b)
(c)
(d)
(e)
(®
(8
(h)

What is gains from trade?

Name two non-tariff barriers.

What is Balance of Trade?

What is ‘infant industry argument’?

Distinguish between devaluation and depreciation of currency.
Distinguish between current account and capital account.
What is invisible trade?

Mention two advantages of fixed exchange rate.

7. Answer any one question :

(a)
(b)

Discuss the major components of Balance of Payments.

Discuss the arguments for protection in international trade.

8. Answer any one question :

(a)
(b)

“Balance of Payments always balances” — Explain.

Critically discuss the Ricardian theory of international trade.

Unit - 2

(Marks : 25)

9. Answer any two questions :

(a)
(b)
(c)
(d)
(e)
(®
(8
(h)

Define coefficient of variation.

What do you mean by secondary data?

Distinguish between discrete and continuous variable.
Distinguish between an attribute and a variable.
What do you mean by frequency polygon?

Define Median.

State two advantages of sample survey.

State two methods of collecting primary data.

[P(HI)-Economics-G-4/Set-2]
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(6)

10. Answer any one question :

(a) The word lengths of 40 words were counted and the following frequency distribution has been
formed :

Word length (x) 2 3 4 5 7 Total
No. of words (f) 6 8 12 10 4 40
Determine the weighted Arithmetic Mean of the above data.

5
(b) Explain what is meant by central tendency of data. What are the common measures of central
tendency ? 2+3
11. Answer any one question :
(a)

(i) Define standard deviation and co-efficient of variation.

(i) The daily average wage of workers of a firm is ¥ 200 and its standard deviation is ¥ 24
Find the co-efficient of variation.

3+3+4
(b) Distinguish between complete enumeration and sample survey. Discuss the advantages and
disadvantages of the two methods.

4+6
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GEOGRAPHY — GENERAL

Fourth Paper
Full Marks : 70

Candidates are required to give their answers in their own words
as far as practicable.

Module - VII
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Module - VIII

IRS

[English Version]

The figures in the margin indicate full marks.

Module - VII
(Marks : 50)
Category - A

Answer any one question.

1. Describe the objectives and principles of land utilization.

2. Classify rural settlements according to their shape.

Yo

Yo

Yo

Yo

Yo

Yo

30
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. Discuss the impact of urbanization on environment.
. Describe the functional morphology of urban settlements with the help of Concentric Zone Theory.

. Classify urban settlements on the basis of functions. Give examples.

Category - B

Answer any two questions.

6. Differentiate between temporary and permanent settlement. 10
7. Discuss the evolution of settlements with suitable examples. 10
8. Discuss the impact of changing agricultural landuse on environment. 10
9. What is megalopolis? 10
10. Discuss the various problems of urbanization in India. 10
11. What are the characteristics of recreational centre? What is a ‘satellite town’? 5+5
12. Describe Luis Mumford’s classification of towns. 10
13. What are the characteristics of rural housetypes found in heavy and less rainfall areas? 5+5

Module - VIII

(Marks : 20)

Answer any two questions.

14. What is airphoto? What are the disadvantages of aerial photographs? 3+7
15. Differentiate between vertical and oblique photographs. 10
16. What is parallax and photogrammetry in aerial photo? 5+5
17. What is electromagnetic spectrum? Discuss the characteristics of infrared radiation of EMS. 5+5
18. What are the characteristics of IRS imageries? 10
19. Describe the basic principles of aerial photo interpretation. 10
20. What are the advantages and disadvantages of Cadastral maps? 5+5
21. What are the different types of population maps? 10
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Candidates are required to give their answers in their own words
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NGRS SISy AT [T |
et - 5
0TS ZF SRS GRS (F-(FICA G5 2T T e |
ARGAIORIS ean GIR ZoTol To1Ce Wil F (@TIH ? ZoToi o7 G- PFeIefe @70l | Ao el eforaiy

@ R ey 1317 feentera s@wie 39 1 | E+e+e
ST T LTS 9 F @R 2 ST SHIRFEPTR SIS T g @fefen w1 | Refensrmifsa
wPeulel (FT0A | ©O+e+4
BI=el =10 (T~ 715 ) ¢ €x3
() ooy ofeatl

() e et

(5h) AFEPITR S |

fert - <

Yg g SRS O3 S (F-(FIC GF6 2T Ted Ml |
315, SFO! @I *IAGF TSl Fce F @R 2 Toye Trizgel g «Afes srwwein SaAmmal @l | Jwa

R GRS Gy RS R @G @10l | L+O+Y
ISP <RI =) Mg i @ RPIeers s7=i<e @10 | <2 et ey =i ot wifdmsa el a3/ <2
Bl 10l (-G 717 ) ¢ €x3

(@) dfsaqr Mrama s
() 7 Ffem FEE I
(o) @CITFE 2w TR T @ |

Please Turn Over
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[ English Version |
The figures in the margin indicate full marks.

Group - A
Answer question no. 3 and any one from the rest.

1. What do you mean by Overweight and Obesity? What are the symptoms and causes of Obesity? Effect
of regular physical exercise on prevention and treatment of Chronic Diseases. 5+5+5

2. What do you mean by Therapeutic exercises? Classify therapeutic modalities with suitable examples.
Write down the importance of Physiotherapy. 3+5+7

3. Write short notes on (any two) : 5%2
(a) Cryotherapy
(b) Massage therapy
(c) Principles of Rehabilitation.

Group - B

Answer question no. 6 and any one from the rest.

4. What do you mean by Health, Wellness and Physical Fitness? Write briefly about the components of
Physical Fitness with suitable examples. Discuss about benefit of regular exercise on Health life.

6+3+6

5. Write the relationship between Physical activity and Growth and Development of Children. Prepare a
physical activity for aged person. 72%2

6. Write short notes on (any two) : 5%2

(a) Physical activity programme for Disabled person
(b) Risk of exercise of Aged persons

(c) Obstacles faced by women in Games and Sports.
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CHEMISTRY — GENERAL

Fourth Paper
(Group —A)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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(b)

(b)

(b)

(b)

(b)

(b)

(b)

(b)

[English Version]|

Answer any six questions, taking one from each Unit.

All questions carry equal marks.

CGT - 31a
Unit - I
What do you mean by primary standard solution? Between K,Cr,0, and KMnO, which one is
primary standard solution and why?

Discuss the principle for the gravimetric estimation of cu*.

What do you mean by iodometry and iodimetry? Give examples.

What do you mean by solubility product?

State the operating principle of column chromatography.

Calculate equivalent weight of KMnO, in acid medium.

How do you prepare 250 mL (%) K,Cr,0 solution? Show the calculation.
Name the indicator used in the complexometric estimation of magnesium by EDTA. Give its structure.

Write down the structure of both complexes formed during the addition of EDTA in a mixture of
Ca’* and Mg2+ ions. Which complex is more stable?

Name one acid-base indicator, metal ion indicator, redox indicator.

Unit - 11
The normality of a solution is determined by four separate titrations, the results being 0.2041, 0.2049,
0.2039 and 0.2043. Calculate mean, median and standard deviation.

What is the difference between accuracy and precision in quantitative analysis?

Explain hardware and software with suitable examples.

What do you mean by RAM and ROM of a computer?

Convert the decimal number 13 into binary number and binary number 1001 into decimal number.

The result of a quantitative analysis is 21.39 gm compared with the accepted value of 20.00 gm.
What is the relative error?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- (a)

(b)
(a)
(b)
(a)
(b)
(a)
(b)
(a)
(b)

(a)
(b)
(a)
(b)
(a)
(b)

(a)
(b)
(a)
(b)
(a)
(b)

(5) [P(III)-Chemistty—G—4A/Set—2]

CGT - 31b
Unit - 1

What is meant by catalytic cracking of petroleum? Write its advantages over thermal cracking.

What is antiknock agent? Give an example.

How is LNG obtained? Give the name of its main constituents.

How is LPG leak detected?

Give the flowchart for the industrial production of ammonium sulphate.

What do you mean by mixed fertilizer? Give example.

Write the reaction of industrial manufacture of ammonia. Give two examples of ammonium fertilizers.

Mention two compounds which are used to make coloured glass.
What are the chemical compositions of portland cement? What is white cement?
What do you mean by photochromatic glass? Write the use of it.

Unit - II

Name a homopolymer and copolymer with their structural configuration.

What are the ingredients present in the varnishes? Write down the uses of vernishes.

Describe, in brief, the method of manufacturing lactic acid by fermentation process.

What is latex paint? What is the demerit of using it?
How PVC is prepared? Give reactions. State uses of PVC.
What is the advantage of using synthetic rubber over natural rubber?
CGT - 3lc
Unit - 1

What are biodegradable and non-biodegradable pollutants? Give example in each case.

Acid rain is known to contain some acids. Name these acids and where from they come in air.

What do you mean by greenhouse effect? Which substances are responsible for greenhouse effect?

What is the importance of measuring BOD of a water body?

How ozone layer is formed and what is the importance of ozone layer in atmosphere?

What are the toxic effects of lead and mercury?

Please Turn Over
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20. (a) What is eutrofication? How can it be minimised?

(b) What do you mean by ‘PAN’? What is its effect on plants?

21. (a) What are the adverse effects of CO and SO, in air?

(b) How is soil polluted by agricultural waste?

Unit - 11
22. (a) Write the chemical structure of DDT. How is it prepared?

(b) Mention uses of parathion.

23. (a) Name an artificial sweeteners. Mention harmful effects of food preservatives.

(b) Give two examples of colouring agent of food.

24. (a) What is MSG? Write its use.

(b) What is liquid soap? What is the advantage of using it? What is the difference between soap and
detergent?
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MATHEMATICS — GENERAL
Fourth Paper
Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.

TS TSy AV [ |

Module-VII is compulsory and answer any one Group from Module-VIII

Module-VII
[Elements of Computer Science and Programming]
(3T = o)
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- A5 2TeE Teq e ¢ 8xe
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2
(<) |cosx|+e 2 -a7 FORTRAN %+ (ATl |

(51) 77jel A @Al ¢ (|) CPU - (=N) ALU |
(7) e FORTRAN cellai=efl =oivg S o9 K-49 pels = (@3 S 3

K=2
DO 101=3,8,2
K=K+I1**2

10 CONTINUE
(e) @b e (e (B, +, «, /)97 @ 70T a, b-93 G 7A€ @ a+ab=aVa,beB |
() Fe@is 38T SerwEa @ 935 T8 o7 IR ¢

xy'+zx +yz'
(® W [=2,J=5K=19R N=632F, 5@ [*J+(5+K)/I+N/JaF I Nl 31|
(®) x+y(xz)~F CNF-9 2= 30|

Please Turn Over



[P(III)-Mathematics-G-4/Set-2] (2)

2

9|

81

G|

Y|

Q|

(@) f=frir® FORTRAN c&iaNGa ©at (37 Sl ¢
WRITE (*, *20) A, B
20 FORMAT (IX, F4, 3XF 10.6)

@) Ufb &WE TGS R M@, IR AALG. ([T FAF G BASIC-43 &3 cellals @l |

() @3l fqgtes cwaws T 39 @ FORTRAN Program GTCal, (@4t fagtes uft arz g, b @3z @36
& ¢ gne | e

(F) (x+y+2)(xy+xz)-Boolean ARNAHGE DNF-a Foliefae Il | SToes1d @d CNF 57 a1 |

(&) x[y(z+w)+z(u+v)] Boolean FIfet{ba e T ST | so

@) NI fe F0@ @2 (10110), x (11011), = (V) -
) AL @A ¢ yo

(TN) PP € TS
() T (Al @I TG Ceflali |
(F) =frte oow @ =@ e

20 X

sinx=x——+—-—+
3tsr 7

b 28 T x = x-S siny-47 W 7 F19 &=y 5 FORTRAN (218l (o020 |
(@) | x -7 W [ef@a oo @ C-ceflam @&eal, @
x| =x, 3 x>0
=03 x=0
=—x, M x <0 Yo
=T algorithm F6a ST, 1 +x +x2 + ... + x" @ @ioRF W29 &=y 938 Sq==l flowchart e e,
@AM n QP 49 Tfﬂ‘iﬁml oA «q C-program b GTC4l | So
@) W fx)=x3+e¥ T x> 1
=5+ cosx I4F -1 <x < +1
= 0 Il

=3, ©4 IF — THEN — ELSE — END IF 3f&4 21al FORTRAN-4 £(x) S0 0F FreId &FH 4l
[, @ANe |



(3) [P(III)-Mathematics-G-4/Set-2]

(*) fsfeie cetaes s T s ¢
K =10
=1
55=0.0
WRITE (*, ) K, S
S=S+1
K=K-1
I=1+2
IF (LLE.9) GO TO 5
STOP vo

¥ | () Karnaugh Map-*&feq AR WHke Sty S@elee 6l 8
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[P(III)-Mathematics-G-4/Set-2] ( 4 )

[English Version]
The figures in the margin indicate full marks.

Module - VII
[Elements of Computer Science and Programming]
(Marks : 50)

Answer question no. 1 and any three questions from the rest.

1. Answer any five questions : 4x5

(a)

(b)
(©)
(d)

(e)
&

(2
(h)
(@)

(b)

(b)

Convert the octal number 15734 to Binary number, then convert this binary number to Hexadecimal
number.

2

_x

Write FORTRAN expression of |cosx|+e 2
Write full form of CPU and ALU.

Find the final value of K after the following FORTRAN program segment is executed :

K=2
DO 101=3,8,2
K=K+ * %2

10 CONTINUE
In any Boolean Algebra (B, +, ., '), show that a+ab=aVa,beB.
Draw the switching circuit which realises the following Boolean expression :
xy'+zx +yz'
If I=2,J=5, K=1 and N=6, then find the value of /*J+(5+K)/I+N/J.
Express x +y(x'z)" in CNF.
Find the errors of the following FORTRAN program :
WRITE (*, *20) A, B
20 FORMAT (IX, F4, 3XF 10.6)

Write a program in BASIC to find the H.C.F. and L.C.M. of two positive integers.

Write a program in FORTRAN to find the area of a triangle having two sides a, b and the
angle contained by the sides is c. 10
Express the Boolean expression (x +y+z)(xy +xz)" into DNF. Hence determine its CNF.

Draw a switching circuit which realizes the Boolean expression x[y(z + w) + z(u + v)]. 10
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. (a) Find the number N such that (10110), x (11011), = (N) -
(b) Write down the differences between : 10
(i) Compiler and Interpreter

(ii) Source programme and Object programme.

. (a) Write a FORTRAN program to evaluate the value of sinx at x =x,, from the series

2 X

sinx=x——+"—-"—+
31 st 7!

(b) Write a program in C to find the value of | x|, where
|x| =x,ifx>0
=0,ifx=0
=—x, if x<0 10

. Write an algorithm and flowchart to find the sum of the series 1 + x +x2 + ... + X", where 7 is a positive
integer. Also write the corresponding program in C. 10

. (a) Show how an IF — THEN — ELSE — END IF statement in FORTRAN can be used to express the

function
f(x) =x3+¢ for x> 1
=5+cosx for -1 <x<+1
=0, elsewhere
(b) Find the output of the following program :
K=10
I=1
5S=0.0

WRITE (*, *) K, S
S=S+1
K=K-1I
I=1+2
IF (I.LLE.9) GO TO 5
STOP 10

Please Turn Over
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8.

10.

351

(a) Simplify the following Boolean function using Karnaugh Map :
f(a, b,c)y=abc +ab'c+abc'+ab'c'+a'b'c'+ a'bc’
(b) Construct truth table for the following Boolean function f represented by : 10

xz+x'y+zy

. (a) Explain each of the following terms giving their full forms :

(i) BIT (ii) BYTE (iii) I/O unit (iv) ALU (v) CPU
(b) Transform the following expression into an expression in DNF :

(Y +)x+y+)x+y + )yt +y+z) 10

10

dx
(a) Write an efficient FORTRAN programme to evaluate I 2 by Trapezoidal rule taking 17 ordinates.
+ X

(b) Write a FORTRAN programme to find the roots of the equation ax? + bx + ¢ = 0 for arbitrary real
numbers a(# 0), b, ¢ to be given by the user. 10

Module-VIII
(Reret - =)
[A Course of Calculus]
(3T = o)
SOTE ZH G SRR (AT (T~ feTs AT TE M€ |

(TR 2l &Tad Ted vie ¢ 8x¢
@) @e @ Z% il efesia |

n
() anx" qie @b sifesad aed e sl |

sinnx

(6N (fy(x)) Sei@ls FTrelte Sifesa et 3 S, @A £ (x) =

+(-) 2, (BY" 3 (n)" n .

(IZI) X —4' X +—6| X +...+—(2n)!x +Wcﬁﬁquﬁyw O{Waﬁcﬁwl
dZ

(e) —3/ —4y =sin2x -49 Particular Integral g =
dx

() Inverse Laplace Transformation-43 Convolution $=#wf 527 Fa L_1 {ﬁ} g s
s+1)(s—
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() Y I 2 xp+yg=z|
@) W= e I ¢ L(e 2! sindr) |

SR (F) (IS @, (£,(x)); [0, 1] ST TSI SGAR 7, @A £, (x) = m; 7.0<x<1 |
1+n°x
(?) mde @, Z @G [0, k] SR FTTSIE ST | @R k> 0. so
ln +x
2.2 P33
01 (F) Tre @4 FET Abel’s-93 Tomh kg T x+ 5 3 . e @fag sifewze agmd e
A |
2 B3 48 10 1 11 1
x° X x g( +x)
q) log(l+ =y WWW@W ———dx=l-—t+———+..| so
()g(X)x234 22y
. dzy 2
381 (F) evelbe (Variation of Parameter) “&lod =i 2 —y=1 — IS L AT
X +e
2
() ST I 2 dy Zy+2y 5cosx, (TETl W, y_ny 0, T x=0| S0
ax?

2

sel (F) d—§+xy=0 SR HAFHCT SZCAIN TR € SETsi Seorprafe] ey S, @i A sewf
dx

25 P(0)=0 9R y(n)=0 |

dy _d’y . d
(4) SIS o AFRETS AN T 2 d—+3—2 +22 22 1 4x+8 o5

dx dx

dZ
S| () cewellbA (Variation of Parameters) #&e 2T F7 dx—;Jrazy =secax Ml FCAl |

2

() e T30 ¢ (5+2)¢)2Q—6(5+2x)d—y+8y=8(5+2x)2 So
dxz dx
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dx

Sal (F) i 6l ¢ dt+4x+3y=t

@+2x+5y=e’
dt

(¥) F-C O3 @ F(x—z, y—z) = 0 (T TRHE O[] T390 5191 A | %0

Sl () A IR 2 x2p +y2g = (x + y)z

. - dx dy dz N
2 e ——————————— o]
{00 SRR e 1 3  Sz+tan(y—3x)

ol (F) W ey seat ¢ L‘l{fs—”}
s =253

1] 4 6 3
L + + o 2 = —1_
() {SH 5112 (S+1)4} ([ A @R @F AT (D2 + 2D + 1)y = 3te -7 TGN (I ¢,

@A y =4, Dy =2 T4 1= 0 =R D:di| so
X
d’y .d d
01 () Laplace Feled <218 ST d—zy—37f+2y=4e2’,y:—3 PN ;:5 T4 1= 0|
t

() LIF()} @, T2
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[English Version]
The figures in the margin indicate full marks.

Module - VIII
(Group - A)
[A Course of Calculus]
(Marks : 50)

Answer question no. 11 and any three questions from the rest.

11. Answer any five questions : 4x5

12.

(a)

(b)

(©
(d)

O)

&

(2

(h)
)

(b)

1
Show that the series Z—z is convergent.
n

. . 2
Find out the radius of convergence of Z”l X"

. . sinnx
Test uniform convergence of the sequence of functions ( fn(x)> ,» where f, (x)= :
n

Determine the radius of convergence of the power series

12 12 12
(21 2+(3~) N +(”~) N

X+——x
41 6! 2n)!
. . . . . . d? y .
Find the particular integral of the differential equation —5 - 4y =sin2x.
dx
Use the Convolution Theorem to evaluate L ' _ ,L_1 is Inverse Laplace Transform
(s+D(s=1)
Operator.
. . . d? y _dy .
Find the particular integral of —5 d_+ 6y=(x—-2)e* by the method of undetermined
dx X
coefficients.
Find the general solution of xp + yq = z.
Find : L(e ™' sin4f).
Show that the sequence of functions ( I (x)> , defined as f,,(x) = %,O <x <1 is not uniformly
1+n°x
convergent on [0, 1].
© 2
. nx . .
Show that the series Z is uniformly convergent on [0, k] for any &> 0. 10
el n+x°
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13. (a) State Abel’s theorems on power series. Determine the radius of convergence of the power series

14.

15.

16.

17.

(b)

(@)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

2232 3%
X+ +
2! 3!
2 x3 4
Assuming the expansion log(l+x)=x— B + 3T +..for-1<x<1,
l 1
og(l+x) 1 1 1

that I—dle——+———+... 10

prove a ¥ 22 32 42
0
_y . d? y 2
Solve by the method of variation of parameter, the equation —y=
2 X
dx l+e
2
Solve : d—§—2d—y+2y =35cosx, given that y:@:()’ if x=0. 10
dx dx dx
d? y
Find the eigenvalues and eigenfunctions for the differential equation — Ay =0 which satisfies the
dx
boundary conditions : y(0)=0 and y(m)=0.
: . Ay d’y dy
Solve by the method of undetermined co-efficients —5+ 3—5+2——=x"+4x+8. 10
dx dx dx
d? y
Solve by the method of variation of parameters —5+ a’ y=secax .
dx
2
Solve : (5+2x)2d—§}—6(5+2x)d—y+8y:8(5+2x)2. 10
dx dx

Solve : ﬂ+4x+3y=t
dt

ﬂ+2x+5y=e[
dt

Eliminate the arbitrary function F from the following equation and find the corresponding p.d.e.

Fx—z y—2)=0. 10



18. (a)

(b)

19. (a)

(b)

20. (a)

(b)

(11) [P(III)-Mathematics-G-4/Set-2]

Find the general solution of x2p +y2g = (x + y)z.

Sove: DB A 0
N T T3 sz tan(y—3x)

Find : L_l{%—+7}.
s2 —-2s5-3

a1l 4
Find L ! + 6 5+ 3 1 and hence solve (D2 +2D+ 1)y =3te”, given y=4, Dy=2
s+ (s+1)7 (s+1)

when =0 and D=i. 10

dx

2
Using Laplace transformation, solve the differential equation d_;/_ % +2y= 4e2t; y=-3
dt

d
and —y=5 when 7=0.
dt

Find L{F(¢)} where L is Laplace transformation operator and

F(H)=1t-1, %<t§1

0, 21 10

Module-VIII
(et - )
[Discrete Mathematics]
(T : @o)
SO 2 G SRNT (AT (TP foTfs ATHT T mis |

S5\ (T BB oTHT T WS ¢ 8x@

)
()

AW p3 + 1 qF6 GfeT A, @A 7 G0 GAIGS AR, (e n=11
6.732 + 7.9%-(F 4 =l Bl T OIS 20T ?
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(3D 12x=9 (mod 15)—«32 congruence- 4 F¢1 |

(@) (x+Y)(x+2)(xy) TR ARG ST T I |
(©) (pAg)A~(pVq)a3 G TSP 515 I |

(®) Ty w2 eyl e el ¢ 8% = 2(mod 13)

(®) (CDEF),¢-9% @@=z 5cpifbess fafwaiel qifes e e |
(&) Fermat-a¥ ‘little theorem’-f6 <&@ ¢4l |

531 () ‘Principle of Mathematical Induction’-43 AT 2l FCI ¢

1.2+2.3+3.4+...+n(n+1)=w
(¥) @3 & T 145-9 g Tl @ 8491 T 67 | IW g0 FIoAT v X 17 € @36 A0 9 T 15 2, OIRE
@3 e Al Fivl ¢ o o e S0

sol @) 1717 -g3 @53 2T sfefieans fefy e
() @I BT @Fa 073124005089- & «ssfs 513« UPC 2 S0

381 (%) =6 wieTd &) @5 Round Robin tournament S15e 01 |
(¥) Boolean algebra (B, +, «, )-99 CF(q &9 I ¢ Va,be B, a+(a'b)=a+b 9R a.(a’+b)=a.bl

Yo

el () x,y,zﬁﬂ PER Gl (x+y'+z) (x+y+z) (x+y'+z) X'+y+z) (X+y+z) X' +y'+2z) ﬁﬂ
AEAGEE CNF (7F DNF-¢ 2% 041 |

(%) R Logic circuit-43 I @A @04l ¢
N 4
z -1 .
> !

S| (F) AL FCE ¢ 12x = 9(mod 15) |
(%) fsferfee ISBN-¢ 73 s&f6 fasfa s ¢
81-20-0871-9 o

\%
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sal (¥) WSS Diophantine el e 7Ry ST fefy Tl ¢
8x — 10y =42 |

&) f(x,y,2) =xyz + (x +y)(x +2) 93 ﬁ?{ Ao DNF-9 2™ Sl | Yo

Sl (F) FIFF ACHFHEI AR BFE TG AN I ¢ @, =24, Vazlanday=3 |
(¥) p G ¢ AW ¥ foq (e 7201 =7 o' @de pd-—1 + g2~ = 1(mod pq) | 50

ol (@) Frefaie 35T aRmEg 3 J35 TN IFT IR GIR OF ANGAT G T2 TEA! T I 2

(x+ytztw) (x+y+w) (x+2)

() @ (TG FICTT e AT % 257 456398103862540 @2 F0u WHi7e (Check digit) S&fH fefy
Al So

[English Version]
The figures in the margin indicate full marks.

Module - VIII
(Group - B)
[Discrete Mathematics]
(Marks : 50)

Answer question no. 11 and any three questions from the rest.

11. Answer any five questions : 4x5
(a) If n is a positive integer such that #3 + 1 is a prime, then prove that n=1.
(b) What is the remainder when 6.732 + 7.945 is divided by 4?
(c) Solve the congruence 12x =9 (mod 15).
(d) Simplify the Boolean expression : (x + y)(x + z)(xy)".
(e) Construct truth table for the formula (p A g) A~ (p Vv q).
(f) Determine true or false : 84=2(mod 13).
(g) Convert (CDEF)4 from hexadecimal to binary.
(h) State Fermat’s little theorem.

Please Turn Over
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12. (a) Prove by Mathematical induction

13.

14.

15.

16.

17.

18.

19.

(b)

(b)

(@)
(b)

(b)

(a)

(b)

(a)

(b)

(a)
(b)
(a)

(b)

1.2+2.3+3.4+...+n(n+1):w
A man paid T 145 for some cups and glasses. If cups cost ¥ 17 each and glasses ¥ 15 each, how
many of each did he buy? 10

. . . . 17
Determine the integer in the unit place of 1717 .

Is 073124005089 a correct UPC for some product? 10

Set up a Round Robin tournament for 8 teams.

In a Boolean algebra (B, +, «, ') prove that a+(a'b)=a+b and a.(a’+b)=a.b Va,beB. 10

Transform the following CNF into an expression in DNF: (x +y'+z) (x+y+z) (x+y'+z')
'+y+z) (' +y+z) (x'+y +z)

Write down the Boolean expression for the logic circuit
! ]ﬁ—)D—_'
y
)
10
‘ﬁ) o

Solve for x : 12x = 9(mod 15)

Find the missing digit in the ISBN :
81-200-0871-9 10

Solve the following Diophantine equation to find all integral solutions :
8x —10y =42,

Express the following Boolean function f(x, y, z) = xyz + (x + y)(x + z) into Disjunctive Normal Form
(DNF). 10

Using generating functions solve the recurrence relation : a,=2a, Vn>landay=3-
Show that if p and ¢ are distinct primes, then p?-! + ¢g7~1 = 1(mod pq). 10

Draw a switching circuit for the Boolean expression (x +y+z+w) (x +y+w) (x +z). Obtain a
simpler equivalent circuit.

The first 15 digits of a credit card visa is 456398103862540. Find the check digit for this card.
10
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axe

OP AMP

Diffusion
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8|

@\

Y|

Q|

)
)
N
()

)
()
Q)

®
()
Q)
()

)
()

Q)

LED

Encoder

AM.

Optical fibre

[English Version|

The figures in the margin indicate full marks.

Answer question no 1 and any four questions from the rest.

. Answer any five questions : 2x5

(a) Write down the characteristics of an ideal OP AMP.

(b) Which one has more efficiency : Otto engine or Diesel engine?

(c) What is Barkhausen criterion?

(d) Mention two conventional and two non-conventional energy sources.
(e) What is SCR?

(f) What is the function of a multiplexer circuit?

(g) What are the advantages of optical fibre in comparison with coaxial cable?

(h) Why is frequency modulation preferred over amplitude modulation in diverse field of communication?



. (a)

(b)
(c)

. (a)

(b)
(c)

. (a)

(b)
(c)
(d)

- (@)

(b)
(c)

. (a)

(b)
(c)

(d)

. (a)

(b)

(c)

(3) [P(III)—Physics—G—4A/Set—2J

Why is the brake horse power of an engine always less than indicated horse power?

Describe briefly principle of operation of a diffusion pump. Define speed of a pump.

What is the range of high vacuum? Give an example where high vacuum is necessary.
2+(4+2)+2

What do you mean by calorific value of fuel?

Explain with help of P-V diagram the operation of an Diesel cycle and determine its efficiency.

Distinguish between External and Internal Combustion Engine. 2+(4+2)+2

What are the disadvantages of using solar cooker?
Describe the operation of a Biogas Plant.
Explain why Rankine cycle is used instead of Carnot cycle in thermal power plant.

Explain the structure and working principle of a solar cell. 2+3+243

What is an oscillator? How an amplifier is converted to an oscillator?
Explain the principle of operation of an OP AMP as an adder with neat circuit diagram.

What is the basic principle for emission of light in LED? (2+2)+4+2

Draw the circuit diagram for a level clocked D flip-flop and write down its truth table.
Explain the function of an Encoder .

Write down the principle of operation of a half adder using the proper circuit diagram and
truth table.

What is a shift register? 242+4+2

What is the function of modem in communication system?

Define amplitude modulation. Obtain an expression for amplitude modulated carrier wave with
sinusoidal modulation. Define modulation index.

Using a neat diagram explain the function of core and clad in a optical fibre. 2+(1+3+1)+3
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. (a)

(b)
(c)

(a)
(b)
(c)
(d)

. ()

(b)
(c)
(d)

(a)
(b)
(c)
(d)

. ()

(b)
(c)

(a)
(b)
(c)

. (a)

(b)
(c)

(3) [P(III)-Physiology-G-4A /Set - 2]

[ English Version |

The figures in the margin indicate full marks.

What is anaemia? Mention different types and their cause.
Name two diseases caused by abnormal haemoglobin.
State the physiological significance of foetal haemoglobin. 8+4+3

Or,

What do you mean by acclimatization?

As a pollutant, what are the sources of lead? Discuss its adverse effects on human body.

What is dyspnoea?

What is apnoea? 3+T7+2+2Ys

What are the bases present in the genome?

Give two examples of ‘stop codon’.

Give the physiological significance of increased level of alkaline phosphatase in blood.

What is glucosuria? 3+3+6+3

Or,

What do you mean by qualitative and quantitative data?

What do you mean by population and sample?

What is variable?

What is standard deviation? 5+5+2Y5+2Ys

What is acid fast bacteria? Give example.
Name two Gram positive and two Gram negative bacteria.
What is cell mediated immunity? 5+5+5

Or,

What is RNA virus? Give example.
Name two pathogenic and two non-pathogenic bacteria.
What is complement system? 5+5+5

Discuss the nutritive value of rice and milk.
How the high blood pressure is controlled by diet?
Mention the preventive measures of hepatitis B. 5+5+5
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(a)
(b)
(c)
(d)

5. (a)
(b)
(c)

(a)
(b)
(c)

Or,

What is PCM?

Write a note on ‘dietary fiber’.

What is the cause of diabetes mellitus? How can it be controlled by diet?

Discuss the significance of diet survey. 3+4+4+4

What is excess post-exercise oxygen consumption? Discuss its physiological importance.
What is EMG?
Describe briefly the different leads for ECG recording. (1+3)+2+4

Or,

What is anthropometry? Discuss its applications in human life.
What is PFI?
Define —
(i) Positive work
(i) Dynamic work. (2+2)+2+(2+2)
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[ English Version |

The figures in the margin indicate full marks.

1. Answer any three questions : 6%3

2.

3.

(a)
(b)
(c)
(d)
(e)
®
(8)
(h)
(M)
Q)
(k)

What is royal jelly?

What do you mean by integrated fish farming?

Define symbiosis. Give example.

Write the role of swimbladder in aquatic adaptation of fish.

Write the scientific names of two species of honeybees.

Write chemical composition of silk.

Write down the differences between tiger prawn and galda prawn.
Write the names of two chicken breeds.

What do you mean by Major Carp? Give one example.

What is agglutination reaction?

Write the name of two mammals found in Ethiopian realm.

Group - A

Answer any one question :

(a)

(b)

(c)

(d)

(e)

Write the names of two host plants of silk moth. Mention the causes and symptoms of any two

diseases of silkworm. What is Chandraki? 4+(4+4)+4
What do you mean by polyculture? What are the basic principles of polyculture? Write two merits
and two demerits of introducing exotic fishes in aquaculture. 4+4+4+4
What do you mean by monophagous and polyphagous pest? Give an account of nature of damage
and any two control measures of Bandicota bengalensis. (4+4)+8
Give an account of deep-litter system in chicken rearing. What are the problems of this system?
What is Bee-Bread? What do you mean by ‘white-ear-head’? 6+4+2+4
Describe the structure of longstroth box used in apiculture with suitable diagram. Describe the
structure of silk gland with a labelled diagram. 8+8
Group - B

Answer any one question :

(a)

(b)

(c)

Distinguish between ectoparasite and endoparasite with example. Describe the pre-erythrocytic

schizogony of Plasmodium vivax with diagram. 4+3+3+8
What do you mean by commensalism? Give example. Write two differences between antigen and
antibody. Write the structure of Immunoglobin with diagram. (3+3)+3+9
Describe the life cycle of Ascaris with diagram. What is Signet Ring stage? 10+4+4
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(d)

Describe the life cycle of Entamoeba histolytica with suitable diagram. What is Ascariasis?
(9+4)+5

Group - C

4. Answer any one question :

(a)

(b)

(c)

(d)

Mention various steps leading to chemical basis of origin of life. Define Taxonomy. Comment on

role of lateral line sense organ in aquatic adaptation of fish. 9+4',+4Y,
Mention the adaptive features of pigeon in relation to its aerial mode of life. What do you mean by
polytypic and sibling species? 9+4's+4Ys
Write short notes on (any two) : 9+9

(i) Biological species

(i) Ethiopian realm

(iii) Binomial nomenclature
(iv) Miller’s experiment.

Write down the names, geographical boundaries and other two characteristic mammals of the
zoogeographical realms to which the following animals belong : 9+9

(i) Kangaroo
(i) Royal Bengal Tiger.




