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ZmoQ> … g^r àíZm| Ho$ CÎma Xr{O¶o&
Note : Attempt all questions.

IÊS>-A / Section-A
Q.1. ¶{X V(F) EH$ n[a{‘V {d‘r¶ g{Xe h¡, V~ V Ho$ Xmo AmYmam| ‘| Ad¶dm| H$s g§»¶m g‘mZ hmoVr h¡&

If V(F) is a finite dimensional vector space, then any two bases of V have the same number
of elements. 13/16

Q.2. g‘mZ joÌ na Xmo n[a{‘V {d‘r¶ g{Xe g‘{ï>¶m± Vwë¶H$mar hmoVr h¡ ¶{X Am¡a Ho$db ¶{X CZH$s {d‘m g‘mZ hmo&
Two finite dimensional vector spaces over the same field are isomorphic if and only if
they are of the same dimension. 13/17

Q.3. {H$gr AmÝVa JwUZ g‘[ï> V(F) ‘| {H$Ýht ^r Xmo g{Xem| α, β Ho$ {b¶o {gÕ H$s{O¶o {H$ ( ),α β α β≤

In an inner product space V(F), for any two vectors α, β prove that ( ),α β α β≤ 14/17

IÊS>-~ / Section-B
Q.1. {gÕ H$s{OE {H$ àË¶oH$ g§hV XÿarH$ g‘{ï> ~moëOmZmo-dmBEñQ´>mg JwUY‘© (BWP) aIVm h¡& 13/16

Prove that every compact metric space has the Bolzano-Weierstrass Property (BWP).

Q.2. Xem©B¶o {H$ ’$bZ ( )f z z=  {~ÝXþ z = 0 na g§VV h¡ {H$ÝVw AdH$bZr¶ Zht h¡& 13/17

Show that the function ( )f z z=  is continuous but is not differentiable at z = 0.

Q.3. Xem©B¶o {H$ ’$bZ 3 23u x xy= −  EH$ àg§dmXr ’$bZ (harmonic function) h¡ VWm BgHo$ g§JV

{díbo{fH$ ’$bZ (analytic function) kmV H$s{OE& 14/17

Show that the function 
3 23u x xy= −  is harmonic and find the corresponding analytic function.

IÊS>-g / Section-C
ZmoQ> … {H$gr EH$ nona H$mo hb H$s{OE&
Note : Attempt any one paper.

Statistical Methods (Paper-A)
Q.1. {ZåZ{b{IV Am±H$‹S>m| hoVw ~hþbH$ kmV H$s{OE& 13/16

‘Ü¶‘mZ : 15 20 25 30 35 40 45 50 55
Amd¥{Îm : 2 22 19 14 3 4 6 1 1
Find mode for following data:
Middle value : 15 20 25 30 35 40 45 50 55
Frequency : 2 22 19 14 3 4 6 1 1

Q.2. 10 {g³H$m| H$mo EH$ gmW CN>mbm OmVm h¡& H$‘ go H$‘ gmV erf© {‘bZo H$s àm{¶H$Vm kmV H$s{OE& 13/17
10 coins are tossed together,  find the probability of having at least seven heads.

Q.3. {ZåZ{b{IV Am±H$‹S>m| Ho$ {bE {ÛKmVr¶ nadb¶ H$m Amg§OZ H$s{OE& 14/17
Fit a second degree parabola to the following data:
x : 1 2 3 4 5
y : 25 28 33 39 46
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Discrete Mathematics (Paper-B)
Q.1. {ZåZ ~ybr¶ ’$bZ H$mo g§¶moOZr¶ àgm‘mÝ¶ ê$n ‘| ~X{b¶o& 13/16

( ) ( ), , ,f x y z t x y x y z x y z x y z t t ′′ ′ ′ ′ ′ ′ ′= ⋅ + ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅ ⋅ +

Change the following Boolean function to conjunctive normal form

( ) ( ), , ,f x y z t x y x y z x y z x y z t t ′′ ′ ′ ′ ′ ′ ′= ⋅ + ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅ ⋅ +

Q.2. {gÕ H$s{OE {H$ N na ""{d^m{OV H$aVm h¡'' H$m gå~ÝY EH$ A§eV: H«$‘ gå~ÝY h¡& 13/17
Prove that the relation of divisibility is a partial order relation on N.

Q.3. EH$ AmboI ‘| {df‘ KmV Ho$ erf© ({df‘ erf©) gX¡d g‘ g§»¶m ‘| hmoVo h¡& 14/17
The vertices of odd degree (odd vertices) in a graph is always even.

Mechanics (Paper-C)
Q.1. 3P, 7P VWm 5P ~b$ H«$‘e: EH$ {Ì ŵO ABC H$s VrZ ŵOmAm| AB, BC VWm CA Ho$ AZw{Xe {H«$¶m H$aVo

h¢& Ohm± ABC g‘{Ì~mhþ {Ì ŵO h¡& BZHo$ n[aUm‘r H$m n[a‘mU {Xem VWm BgH$s [H«$¶m aoIm H$m g‘rH$aU
kmV H$s{O¶o 13/16
Forces equal to 3P, 7P and 5P act along the sides AB, BC and CA respectively of an
equilateral triangle ABC. Find the magnitude direction and line of action of the resultant.

Q.2. Xmo ~b P VWm Q H«$‘e: gab aoImAm| y = 0, z = 0 VWm x = 0, z = c na {H«$¶m H$aVo h¡ V~ Bg ~b {ZH$m¶
Ho$ S>mBZo‘ kmV H$s{O¶o& 13/17
Two forces P and Q act along the lines y = 0, z = 0; x = 0, z = c respectively. Find the
dyname of system.

Q.3. EH$ H$U P, O Ho$ n[aV: AMa H$moUr¶ doJ go g‘mZ H$mo{UH$ g{n©b dH«$ r = a eQ na J‘Z H$aVm h¡& Ohm±
O, g{n©b H$m Yw«d h¡& P Ho$ {ÌÁ¶m Ed§ AZwàñW ËdaU kmV H$s{O¶o& 14/17
A point  P describes with a constant angular velocity about O, the equiangular spiral r = a
eQ, O being the pole of the spiral. Obtain the radial and transverse accelerations of P.

Mathematical Modelling (Paper-D)
Q.1. J{UVr¶ ‘m°S>qbJ go Amn ³¶m g‘PVo hmo {dñV¥V dU©Z H$s{O¶o& 13/16

What do you mean by mathematical modelling? Explain in detail.

Q.2. bmoQ>H$m-dmoëQ´>m ‘m°S>b H$s pñWaVm H$m {dñV¥V dU©Z H$s{O¶o 13/17
Discuss Lotka-Volterra model with stability criteria.

Q.3. Mb {dH«o$Vm g‘ñ¶m H$mo g‘PmAmo& 14/17
Explain travelling salesman problem.

Financial Mathematics (Paper-E)
Q.1. {dÎmr¶ à~§YZ H$s àH¥${V Am¡a joÌ H$s ì¶m»¶m H$s{OE& 13/16

Explain nature and scope of Financial Management.

Q.2. Rs. 6750 H$m 
2

6 %
3

 dm{f©H$ Xa go 3 df© H$m MH«$d¥{Õ ã¶mO kmV H$s{OE& 13/17

Find the Compound Interest on Rs. 6750 for 3 years at 
2

6 %
3

 per annum rate of interest.

Q.3. dmngr H$s Am§V[aH$ Xa H$s JUZm H$s Ý¶yQ>Z am’$gZ {d{Y {dñVma go g‘PmBE& 14/17
Explain briefly Newton Raphson method to calculate Internal Rate of Return (IRR).
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