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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$ {b¶o Amdí¶H$ Ed§ n¶m©á à{V~ÝY h¡-

a, b ∈ F VWm α, β ∈ W ⇒ aα + bβ ∈ W 13/16
The necessary and sufficient condition for a non-empty subset W of a vector space V(F) to be a
vector subspace of V is
a, b ∈ F and α, β ∈ W ⇒ aα + bβ ∈ W

Q.2. Xem©B¶o {H$ {ZåZ Amì¶yh A {dH$Uu¶ h¡ 

1 0 1

A 1 2 1

2 2 3

−⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

13/17

Show that the following matrix A is diagonalizable 

1 0 1

A 1 2 1

2 2 3

−⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

Q.3. àË¶oH$ n[a{‘V {d‘r¶ AmÝVa JwUZ g‘{ï> EH$ àgm‘mÝ¶ bmpå~H$ AmYma aIVm h¡& 14/17
Every finite dimensional inner product space has an orthogonal basis.

IÊS>-~ / Section-B

Q.1. ¶{X 
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13/16

 Vmo {XImB¶o {H$ fx(0, 0) VWm fy (0, 0) XmoZm| H$m ApñVËd h¡ naÝVw ’$bZ (0, 0) na gVV Zht h¡&

If 
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then show that both fx(0, 0) and fy (0, 0) exist but the function is not continuous at (0, 0).
Q.2. ’$bZ f (x) = |x|, –π < x < π Ho$ {bE ’$mo[a¶a loUr H$mo kmV H$s{OE& 13/17

AV: {ZJ{‘V H$s{OE {H$ 
2

2 2 2

1 1 1
...

81 3 5

π+ + + =

Find the Fourier series for the function
f (x) = |x|, –π < x < π

Hence deduced that 
2

2 2 2

1 1 1
...

81 3 5

π+ + + =

Q.3. {gÕ H$s{OE {H$ 8  EH$ n[a‘o¶ g§»¶m Zht h¡& 14/17
Prove that 8  is not a rational number.

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 ~§Q>Z go ~m°Cbo H$m d¡få¶ JwUm§H$ kmV H$s{OE& 13/16

dJ© : 0-10 10-20 20-30 30-40 40-50
Amd¥{Îm : 2 7 10 5 3

 Find Bowley’s coefficient of skewness for following distribution.
 Class : 0-10 10-20 20-30 30-40 40-50
 Frequency : 2 7 10 5 3

W-502(A)/W-503(A)/W-504(A,B,C,D,E) (A)
B.A. (Third Year) Examination, (Second Chance) March/April-2020

MATHEMATICS
Paper - I & II

Linear Algebra and Numerical Analysis / Real and Complex Analysis
Time : Three Hours

Maximum Marks : 40+40+40=120 (For Regular Students) Minimum Pass Marks : 33%
Maximum Marks : 50+50+50=150 (For Private Students) Minimum Pass Marks : 33%



[2]

Q.2. {gÕ H$s{OE {H$ Xmo Mam| Ho$ ¶moJ H$s àË¶mem CZH$s àË¶memAm| Ho$ ¶moJ Ho$ ~am~a hmoVr h¡, AWm©V F(x + y) = E(x) + E(y)
Prove that the expectation of the sum of two variates is equal to the sum of their expectations i.e.
F(x + y) = E(x) + E(y) 13/17

Q.3. H$mb© {n¶g©Z Ho$ gh-gå~ÝY JwUm§H$ r Ho$ {bE {gÕ H$s{OE {H$ –1 ≤ r ≤ +1 14/17
For Karl Pearson’s coefficient of correlation r prove that –1 ≤ r ≤ +1

Discrete Mathematics (Paper-B)
Q.1. ¶{X R VWm S g‘wÀM¶ X ‘| Vwë¶Vm gå~ÝY hmo, Vmo {gÕ H$s{OE {H$ R S∩  ^r X ‘§o EH$ Vwë¶Vm gå~ÝY h¡& 13/16

If R and S be equivalence relations in the set X, then prove that R S∩  is an equivalence relation in X.

Q.2. Xem©B¶o {H$ n erfm] g{hV EH$ gab J«m’$ ‘| H$moam| H$s ‘hÎm‘ g§»¶m ( )1

2

n n −  hmoVr h¡& 13/17

The maximum number of edges in a simple graph n vertices is ( )1

2

n n −
.

Q.3. {gÕ H$amo {H$ n erfm], ( 1n − ) H$moao VWm {~Zm n[anW Ho$ EH$ J«m’$ G gå~Õ hmoVm h¡& 14/17
Prove that a graph G with n vertices, ( 1n − ) edges and n circuit is connected.

Mechanics (Paper-C)
Q.1. 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. 13/16

¶{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$s{O¶o {H$
2 2 2

0T T W− =  Ohm± W Ho${Q>Zar Ho$ ^mJ CP  H$m ^ma h¡&
Q.2. To find the equation of the conjugate of a given line. 13/17

EH$ XÎm gab aoIm H$s g§¶w½‘r aoIm H$m g‘rH$aU kmV H$aZm&
Q.3. A particle describes a curve (for which S and ϕ vanish simultaneously) with uniform speed V. If the

acceleration at any point S be 
2

2 2

V C

S C+
 prove that the curve is a catenary.

EH$ H$U EH$ Eogo dH«$ na, {OgH$m S VWm ϕ gmW-gmW eyÝ¶ hmoVm h¡, g‘mZ doJ V go J{V‘mZ h¡& ¶{X {~ÝXþ S ËdaU
2

2 2

V C

S C+
 h¡& V~ {gÕ H$s{O¶o {H$ dH«$ EH$ Ho${Q>Zar h¡& 14/17

Mathematical Modelling (Paper-D)

Q.1. ‘m°S>b ( )dN
f N

dt
= 13/16

Ho$ 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 the model

( )dN
f N

dt
=

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

Q.2. {ZåZ{b{IV {d{d³V {S>bo ‘m°S>b ( )1 1exp 1t t tu u r u+ −⎡ ⎤= −⎣ ⎦
Ohm± r > 0
Ho$ a¡{IH$ pñWaVm H$m {díbofU H$amo&
Discuss linear stability analysis of following discrete delay model. ( )1 1exp 1t t tu u r u+ −⎡ ⎤= −⎣ ⎦
Where r > 0

Q.3. J«m’$ {gÕm§V Ûmam hb {H$¶o OmZo dmbr Hw$N> g‘ñ¶mAm| H$m dU©Z H$amo& 14/17
Explain some problem that can be solved through graph theory.

Financial Mathematics (Paper-E)
Q.1. {dÎmr¶ à~§YZ Ho$ bú¶ H$mo ñnï> H$aVo hþE à‘wI {ZU©¶ {b{IE& 13/16

Explain goals of Financial Management and main decisions of Financial Management.

Q.2. dm{f©H$s Am¡a CgHo$ àH$ma {dñVmanyd©H$ g‘PmBE& 13/17
Explain briefly Annuities and its kinds.

Q.3. ""A{ZíM¶ H$s AdñWm ‘| dmngr H$s JUZm'' {df¶ na boI {b{IE& 14/17
Write notes on “Measurement of returns under uncertainty situations”.
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