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

IÊS>-A / Section-A
Q.1. {gÕ H$s{OE V(F) Ho$ Xmo AmYmam| ‘| Ad¶dm| H$s g§»¶m g‘mZ hmoVr h¡& 13/16

Prove that number of elements in the two bases of a vector space V(F) are same.

Q.2. {gÕ H$s{OE {H$ ê$nmÝVaU ( ) ( )2 3T : V R RV→  Omo {H$ n[a^m{fV h¡ : T(a, b) = (a + b, a – b, b)∀
a, b ∈ R, V2(R) go V3(R) ‘| a¡{IH$ ê$nmÝVaU h¡& T H$m namg, Om{V, eyÝ¶ g‘{ï> Ed§ eyÝ¶Vm kmV
H$s{OE& 13/17

Prove that the transformation ( ) ( )2 3T : V R RV→  defined by T(a, b) = (a + b, a – b, b)∀
a, b ∈ R is linear transformation from V2(R) into V3(R). Find range, rank, null space and
nullity of T.

Q.3. J«m‘-pí‘Q> Ho$ bmpå~H$ àH«$‘ H$m à¶moJ H$aHo$ V3(R) Ho$ AmYma { }1 2 3, ,B β β β=  go EH$ àmgm‘mÝ¶
bmpå~H$ AmYma àmá H$s{OE Ohm± β1 = (1, 0, 1),  β2 = (1, 0, –1), β3 = (0, 3, 4) 14/17
By using Gram-Schmidt orthogonal process, obtain the orthonormal basis of the basis

{ }1 2 3, ,B β β β=  of V3(R), where β1 = (1, 0, 1),  β2 = (1, 0, –1), β3 = (0, 3, 4).

IÊS>-~ / Section-B
Q.1. ‘mZ bmo [ ],f R a b∈  VWm ‘mZ bmo F,[ ],a b  na EH$ AdH$bZr¶ ’$bZ Bg àH$ma h¡ {H$ 13/16

( ) ( ) [ ],F x f x x a b′ = ∀ ∈ , V~ ( ) ( ) ( )b

a
f x dx F b F a= −∫ .

Let [ ],f R a b∈  and let F be a differentiable function on [ ],a b  such that ( ) ( )F x f x′ =

for all [ ],x a b∈  then ( ) ( ) ( )b

a
f x dx F b F a= −∫ .

Q.2. Xem©B¶o {H$ 2

0

sin x dx
∞

∫  A{^gmar h¡& 13/17

Show that 2

0

sin x dx
∞

∫  is divergent.

Q.3. ‘mZm ( ),X d  EH$ XÿarH$ g‘{ï> h¡& Xem©BE {H$ ’$bZ :d X X R∗ × →  Bg àH$ma h¡ {H$

( ) ( ){ }, min 1, ,d x y d x y∗ = ,  X  na EH$ n[a~Õ XÿarH$ h¡& 14/17

Let ( ),X d  be a metric space. Show that the function :d X X R∗ × →  defined by

( ) ( ){ }, min 1, ,d x y d x y∗ =  is a bounded metric on X.
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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) ¶{X k ~§Q>Zm| Ho$ g‘mÝVa ‘mÜ¶ M1, M2, ...Mk hmo {OZH$s ~maå~maVmE± H«$‘e: n1, n2, ... nk, hmo Vmo

~maå~maVm N = (n1 + n2 + ... + nk) Ho$ g‘ñV ~§Q>Zm| H$m ‘mÜ¶ (M) {ZåZ{b{IV go {X¶m OmVm h¡&
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If M1, M2, ...Mk be the arithmetic mean of k distributions with respective
frequencies                n1, n2, ... nk, then the mean (M) of the whole distribution with
frequency N = (n1 + n2 + ... + nk) is given by
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b) {H$Ýht Xmo KQ>ZmAm| A Am¡a B Ho$ {bE {gÕ H$amo {H$

( ) ( ) ( ) ( )P A B P A P B P A B∪ = + − ∩
For any two events A  and B, prove that

( ) ( ) ( ) ( )P A B P A P B P A B∪ = + − ∩

Q.2. a) {ZåZ Am±H$‹S>m| na EH$ gab aoIm H$m Amg§OZ H$amo&
x 0 5 10 15 20 25
y 12 15 17 22 24 30

Fit the straight line to the following data:
x 0 5 10 15 20 25
y 12 15 17 22 24 30

b) {XImAmo {H$ gh-gå~ÝY JwUm§H$ ‘yb {~ÝXþ VWm ‘mnZr Ho$ n[adV©Z go ñdVÝÌ hmoVm h¢&
Show that the value of the coefficient of correlation is independent of the origin of
reference and the scale of reference.

Q.3. a) {H$gr ~‹S>o ZJa ‘§o 600 nwê$fm| Ho$ gab à{VXe© ‘| 400 Yy‘«nmZ H$aZodmbo {‘b|& Xÿgao ~‹S>o ZJa ‘| 900
Ho$ à{VXe© ‘§o 450 Yy‘«nmZ H$aZodmbo {‘bo& ³¶m BZ Am±H$‹S>m| go ¶h àH$Q> hmoVm h¡ {H$ ‘Zwî¶m| ‘| Yy‘«nmZ
H$s àd¥{Îm Ho$ gmnoj XmoZm| gmW©H$Vm {^Þ h¡&
In a simple sample of 600 men from a certain large city, 400 are found to be smokers.
In one of 900 from another large city, 450 are smokers. Do the data indicate that
cities are significant by different with respect to prevalence of smoking among men?

b) {XImAmo {H$ 2 × 2 Amg§J gmaUr 
a b

c d
 ‘|

( )( )
( )( )( )( )

2
2 a b c d ad bc

x
a b c d b d a c

+ + + −
=

+ + + +

Show that in a 2 × 2 contingency 
a b

c d

( )( )
( )( )( )( )

2
2 a b c d ad bc

x
a b c d b d a c

+ + + −
=

+ + + +
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Discrete Mathematics (Paper-B)

Q.1. ’$bZ ( ) ( ), ,f x y z x y x z x′= ⋅ + ⋅ +′ ′  H$mo {d¶moOZr¶ àgm‘mÝ¶ ê$n ‘| ì¶³V H$s{OE& 13/16

Express the function ( ) ( ), ,f x y z x y x z x′= ⋅ + ⋅ +′ ′  into disjunctive normal form.

Q.2. ‘mZm 12 Ho$ g^r ’o$³Q>a H$m g‘wÀM¶ L h¡& {MÝh “|” g‘wÀM¶ L na {d^mÁ¶Vm g§~§Y h¡& V~ {XImBE {H$
(L, |) EH$ OmbH$ h¡& 13/17
Let L be the set of all factors of 12 and sign “|” be divisibility relation on L then show that
(L, |) is a lattice.

Q.3. {gÕ H$s{OE {H$ n erfm] dmbm d¥j (n – 1) ŵOm¶| aIVm h¡& 14/17
Prove that a tree with n vertices has (n – 1) edges.

Mechanics (Paper-C)
Q.1. ¶{X Ho${Q>Zar Ho$ {H$gr {~ÝXþ P na VZmd T hmo VWm CgHo$ {ZåZV‘ {~ÝXþ C na VZmd T0 hmo V~ {gÕ H$amo

{H$ 2 2 2
0T T W− =  Ohm± W Ho${Q>Zar Ho$ ^mJ CP  H$m ^ma h¡& 13/16

If T be the tension at any point P of a catenary and T0 that at the lowest point C prove that
2 2 2

0T T W− =
W being the weight of the arc CP of the catenary.

Q.2. EH$ XÎm gab aoIm H$s g§¶w½‘r aoIm H$m g‘rH$aU kmV H$aZm& 13/17
To find the equation of the conjugate of a given line.

Q.3. {gÕ H$s{O¶o {H$ Xmo {ZpíMV {~ÝXþAm| go hmoH$a OmZo dmbo g^r àjoß¶ nWm| Ho$ Zm{^¶m| H$m {~ÝXÿ nW EH$
A{Vnadb¶ h¡& 14/17
Prove that locus of the focii of all the trajectories passing through two given points is a
hyperbola.

Mathematics Modelling (Paper-D)
Q.1. {ZåZ{b{IV H$mo g‘PmB¶o& 13/16

i) Aa¡{IH$ d¥{Õ ii) {S>bo ‘m°S>b
Explain the following.
i) Non-linear growth ii) Delay model

Q.2. {ZåZ{b{IV H$mo g‘PmB¶o& 13/17
i) d¥Îmr¶ J{V ii) gHo$ÝÐ H$j
Explain the following
i) Circular motion ii) Central orbit

Q.3. ‘m°S>b ( )1 1exp 1t t tU U r U+ −⎡ ⎤= −⎣ ⎦  Ho$ gmå¶ {~ÝXþ H$s a¡{IH$ pñWaVm H$m {díbofU H$s{O¶o Ohm± r > 0.
14/17

Conduct linear stability analysis of equilibrium point of model

( )1 1exp 1t t tU U r U+ −⎡ ⎤= −⎣ ⎦  where r > 0.

Financial Mathematics (Paper-E)
Q.1. {dÎmr¶ à~§YZ Ho$ bú¶ Ed§ à‘wI {ZU©¶ H$m dU©Z H$s{O¶o& 13/16

Explain goal and main decision of Financial Management in detail.

Q.2. dmngr H$s AmÝV[aH$ Xa H$s JUZm H$aZo H$s Ý¶yQ>Z ao’$gZ {d{Y H$mo CXmhaU g{hV g‘PmB¶o& 13/17
Explain Newton Raphson method to find internal rate of return with example.

Q.3. ‘maH$mo{dO ‘m°S>b H$m {dñV¥V dU©Z H$s{O¶o& 14/17
Describe Markowitz model in detail.
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