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

IÊS>-A / Section-A
Q.1. g{Xe g‘{ï> V(F) Ho$ EH$ A[a³V Cng‘wÀM¶ W H$mo V H$m EH$ Cng‘{ï> hmoZo Ho$ {bE Amdí¶H$ Ed§ n¶m©á

à{V~ÝY h¡& a, b ∈ F VWm α, β ∈ W ⇒ aα+bβ∈W. 13/16
Necessary and sufficient condition for a non-empty subset W of a vector space V(F) to
be a vector subspace is a, b ∈ F and α, β ∈ W ⇒ aα+bβ∈W.

Q.2. {gÕ H$s{OE {H$ àË¶oH$ n-{d‘r¶ g{Xe g‘[ï> V(F), Vn(F) go Vwë¶H$mar hmoVr h¡& 13/17
Prove that every n-dimensional vector space V(F) is isomorphic to Vn(F).

Q.3. AmÝVa JwUZ g‘{ï> ‘| H$m¡er-ñdmO© Ag{‘H$m H$m H$WZ {b{IE Ed§ {gÕ H$s{OE& 14/17
State and prove Cauchy-Schwarz inequality in an inner product space.

IÊS>-~ / Section-B
Q.1. ñdmO© à‘o¶ H$m H$WZ {bImo VWm Cgo {gÕ H$amo& 13/16

State and prove Schwarz’s theorem.

Q.2. AÝVamb xπ π− < <  ‘| ’$bZ ( ) xf x e−=  Ho$ {bE ’y$[a¶a loUr kmV H$s{OE& 13/17

Find the Fourier series of the function ( ) xf x e−=  in the interval xπ π− < < .

Q.3. {gÕ H$amo {H$ XÿarH$ g‘{ï> ‘| àË¶oH$ H$m¡er AZwH«$‘ n[a~Õ hmoVm h¢& 14/17
Prove that every Cauchy sequence in a metric space is bounded.

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

Statistics Methods (Paper-A)
Q.1. a) loUr 12, 22, 32, ...n2 Ho$ {bE ‘mÜ¶, àgaU d ‘mZH$ {dMbZ kmV H$amo&

Calculate mean, variance and standard deviation for the series 12, 22, 32, ...n2. 13/16
b) Ma Ho$ ‘mZ 4 Ho$ n[aV: EH$ ~§Q>Z Ho$ àW‘ Mma AmKyU© –1.5, 17, –30 Am¡a 108 h¢& ‘mÜ¶ Ho$ n[aV:

AmKyU© kmV H$s{OE&
The first four moments of a distribution about the value 4 of the variable are –1.5, 17,
–30 and 108. Find the moments about the mean.

Q.2. a) A, 60% VWm B, 75% ‘m‘bm| ‘| gË¶ ~mobVm h¡& EH$ hr VÏ¶ H$mo H$hZo ‘| {H$VZo à{VeV ‘m‘bm| ‘|
do EH$ Xÿgao H$m {damoY H$a gH$Vo h¡& 13/17
A speaks the truth in 60% and B in 75% of the cases. In what percentage of cases are
they likely to contradict each other in stating the same fact?

b) 3 nyU©V: g‘{‘{V nmgm| Ho$ ’o$H$Zo go àmá 8 go A{YH$ ’o$H$Zo H$s àm{¶H$Vm kmV H$amo&
Determine the probability of throwing more than 8 with 3 perfectly symmetrical dice.

Q.3. a) {XImAmo {H$ {ÛnX ~§Q>Z (q + p)n Ho$ {bE 14/17
Show that for the binomial distribution (q + p)n
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Ohm± μr  ‘mÜ¶ Ho$ n[aV: r dm± AmKyU© h¡& AV: μ2, μ3 Am¡a μ4 kmV H$amo&
Where μr is the rth moment about the mean. Hence obtain μ2, μ3 and μ4.
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b) ¶{X X1 Am¡a X2 ßdm¶gZ ~§Q>Z Ho$ Xmo ñdVÝÌ ¶mÑpÀN>H$ Ma hmo Am¡a m1 Ed§ m2 H«$‘e: CZHo$ àmMb
h¡ Vmo ¶moJ X1 + X2 ßdm¶gZ ~§Q>Z H$m ¶mÑpÀN>H$ Ma hmoJm {OgH$m àmMb m1 + m2 h¡&
If X1 and X2 be two independent random variables having Poisson distribution with
parameters m1 and m2 respectively, then prove that the sum X1 + X2 is a random
variable having Poisson distribution with parameter   m1 + m2.

Discrete Mathematics (Paper-B)
Q.1. ~ybr¶ ’$bZ ( ) ( ) ( ), ,f x y z x z y y z x x z= ⋅ + ⎡ ⋅ + ⋅ + ⋅ ⎤′ ′ ′⎣ ⎦  H$m n[anW ~ZmB¶o VWm Bgo gabrH¥$V H$s{O¶o&

Draw a circuit for the Boolean function ( ) ( ) ( ), ,f x y z x z y y z x x z= ⋅ + ⎡ ⋅ + ⋅ + ⋅ ⎤′ ′ ′⎣ ⎦  and
replace it by a simpler one. 13/16

Q.2. {gÕ H$s{O¶o {H$ àmH¥${VH$ g§»¶mAm| Ho$ g‘wÀM¶ N na "{d^mÁ¶Vm' H$m g§~§Y Am§{eH$ H«$‘ g§§~§Y h¡& 13/17
Prove that the relation of divisibility is a partial order relation on a set of natural number N.

Q.3. {gÕ H$s{O¶o {H$ AmboI ‘| {df‘ {S>J«r Ho$ erfm] H$s g§»¶m h‘oem g‘ hmoVr h¡& 14/17
Prove that the vertices of odd degree in a graph is always even.

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

ABC g‘{Ì~mhþ {Ì ŵO h¡& BZHo$ n[aUm‘r H$m n[a‘mU {Xem VWm Bg H$s {H«$¶m aoIm H$m g‘rH$aU kmV H$s{O¶o&
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. 13/16

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&
Two forces P and Q act along the lines y = 0, z = 0; x = 0, z = c respectively. Find the
dyname of system. 13/17

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 hmo P Ho$ {ÌÁ¶m Ed§ AZwàñW ËdaU kmV H$s{O¶o&
A point  P describe 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.

14/17
Mathematics Modelling (Paper-D)

Q.1. ‘m°S>b ( )dN
f N

dt
=  Ho$ gmå¶ {~ÝXþ H$s a¡{IH$ pñWaVm H$m {díbofU H$s{O¶o& Ohm± ( ) ,f N N  H$m Aa¡{IH$ ’$bZ h¡&

Conduct linear stability analysis of equilibrium point of model ( )dN
f N

dt
=

Where ( )f N   is non-linear function of N. 13/16

Q.2. {ZH$m¶ ( )2 5 7
dx

x x y
dt

= + −          ( )2
dy

y x y
dt

= + −

Ho$ H«$m§{VH$ {~ÝXþAm| H$s a¡{IH$ pñWaVm H$m {díbofU H$s{O¶o& 13/17
Conduct linear stability analysis of critical point of system.

( )2 5 7
dx

x x y
dt

= + −          ( )2
dy

y x y
dt

= + −

Q.3. EH$ H$U EH$ g‘Vb ‘| EH$ ËdaU Omo g‘Vb ‘| gX¡d EH$ {ZpíMV {~ÝXþ H$s Amoa {Xï> h¡, Ho$ AÝVJ©V J{V
H$aVm h¡ V~ nW H$m AdH$b g‘rH$aU kmV H$s{OE& 14/17
A particle moves in a plane with an acceleration which is always directed to a fixed point
in the plane then find differential equation of path.

Financial Mathematics (Paper-E)
Q.1. {dÎmr¶ à~§YZ H$s àH¥${V Ed§ joÌ H$m dU©Z H$s{O¶o& 13/16

Explain nature and scope of Financial Management in detail.
Q.2. dm{f©H$s Ed§ CgHo$ àH$mam| H$m dU©Z H$s{O¶o& Explain annuities and its kind. 13/17

Q.3. BÝdoñQ>‘|Q> H$s dmngr H$s Xa {ZH$mbmo ¶{X 100 ê$. Ho$ àma§{^H$ ŵJVmZ Ho$ {b¶o àË¶oH$ àW‘ Xmo H$mb Ho$
A§V ‘| 60 ê$. H$s dmngr hmoVr h¡& 14/17
Find the rate of return from an investment that for an initial payment of 100 Rs., yield
return of 60 Rs. at the end of each of the first two periods.
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