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

IÊS>-A / Section-A
Q.1. Every linearly independent subset of a finitely generated vector space V(F) forms a part

of a basis of V. 13/16

{H$gr n[a{‘VV… O{ZV g‘{ï> V(F) H$m àË¶oH$ a¡{IH$V… ñdVÝÌ Cng‘wƒ¶ V Ho$ EH$ AmYma H$m EH$ ̂ mJ hmoVm h¡&

Q.2. Let U and V be vector spaces over the field F, and let T be a linear transformation from U
into V. Suppose that U(F) is finite dimensional. Then prove that
rank (T) + nullity (T) = dim U. 13/17

‘mZbmo joÌ F na U Am¡a V Xmo g{Xe g‘{ï>¶m± h¢ VWm ‘mZ bmo T, U go V ‘| EH$ a¡{IH$ ê$nmÝVaU h¡& ‘mZbmo
{H$ U n[a{‘V {d‘r¶ h¡, V~
Om{V (T)+eyÝ¶Vm (T) = {d‘m U

Q.3. If 1 2{ , ,......... }nB � � ��  is any finite ortho normal set in an inner product space V and if

V� � then � � 2 2
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¶{X 1 2{ , ,......... }nB � � ��  EH$ AmÝVa JwUZ g‘{ï> V ‘| H$moB© n[a{‘V àgm‘mÝ¶ bmpå~H$ g‘wƒ¶ h¡ Am¡a

¶{X V� �  V~  � � 2 2
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IÊS>-~ / Section-B
Q.1. Prove that every continuous function is Riemann integrable. 13/16

{gÕ H$s{OE {H$ àË¶oH$ g§VV ’$bZ ar‘mZ² g‘mH$bZr¶ hmoVm h¢&

Q.2. Test the convergence of the integral  20
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g‘mH$b 20
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��  H$s A{^gm[aVm H$m narjU H$s{OE&

Q.3. Let R be a set of real numbers and d: R×R
 R be defined as follows: 14/17
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 then d is a metric on R.

‘mZm R dmñV{dH$ g§»¶mAm| H$m g‘wƒ¶ h¡ VWm d: R×R
 R {ZåZ àH$ma go n[a^m{fV h¡&
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 Vmo d EH$ XÿarH$ h¡ R na.
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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. {ZåZ{b{IV Am±H$‹S>m| go ‘pÜ¶H$m kmV H$s{OE … 13/16

dJ© 11-15 16-20 21-25 26-30 31-35 36-40
Amd¥{Îm > 3 5 6 9 10 7
Find Median from the following data :
Class : 11-15 16-20 21-25 26-30 31-35 36-40
Frequency : 3 5 6 9 10 7

Q.2. ~oO-à‘o¶ H$m H$WZ {b{IE VWm Bgo {gÕ H$s{OE& 13/17
State and prove Baye’s theorem.

Q.3. ¶{X 1

1

36
� �  VWm 2

35

12
� �  hmo Vmo  g§JV {ÛnX ~§Q>Z kmV H$s{OE& 14/17

If 1

1

36
� �  and 2

35

12
� � , then find the corresponding binomial distribution.

Discrete Mathematics (Paper-B)
Q.1. {ZåZ ~ybr¶ ’$bZm| H$m g§¶mooOZr¶ àgm‘mÝ¶ ê$n kmV H$s{OE& 13/16

i) � �, , � � �� � � � � �F x y z x y z x y z

ii) � � � � � �, , � � ��� � �� � � � � � � �� � � �� �
F x y z x x y x y z

Change the following Boolean function to disjunctive normal form

i) � �, , � � �� � � � � �F x y z x y z x y z

ii) � � � � � �, , � � ��� � �� � � � � � � �� � � �� �
F x y z x x y x y z

Q.2. ‘mZbmo N YZ nyUm©H$m| H$m g‘wƒ¶ h¢ {gÕ H$s{OE {H$ N na gå~ÝY ����Ohm± � H$m àM{bV AW© h¢, EH$
AeV… H«$‘ gå~ÝY h¢& 13/17
Let N be the set of partial integers. Prove that the relation ��� where � has its usual meaning,
is a partial order relation on N.

Q.3. EH$ AmboI G ‘| g^r erfm} Ho$ KmVH$m| H$m ¶moJ G ‘| H$moam| H$s g§»¶m Ho$ XþJZo Ho$ ~am~a hmoVm h¢& 14/17
The sum of the degrees of all vertices in a graph G is equal to twice the number of edges in G.

Mechanics (Paper-C)
Q.1. gab aoImAm| 1, 1x y y x� � � �  VWm y = 2 go d‘o {Ì^wO H$s ^wOmAm| na H«$‘e… ~b P, Q, R {H«$¶m

H$aVo hmo CZHo$ narUm‘r ~b H$s {H«$¶m aoIm H$m g‘rH$aU kmV H$s{OE& 13/16
Three forces P, Q, R act along the sides of the triangle formed by the lines

1, 1, 2� � � � �x y y x y
Q.2. VrZ ~b H«$‘e… gabaoImAm| x = 0, y – � = a; y = 0, � – x = a; ��= 0, x – y = a Ho$ AZw{Xe {H«$¶m H$aVo

h¡ {XImB¶o {H$ CÝho EH$ db ¶w½‘ Ho$ ‘wë¶ bKwH¥$V Zht {H$¶m Om gH$Vm& 13/17
Three forces act along the straight line x = 0, y –� = a; y = 0, � – x = a; � = 0, x – y = a.
Show that they cannot be reduced to single couple.

Q.3. EH$ g‘Vbr¶ dH«$ na H$moB© H$U J{V‘mZ h¢& ¶{X nyar J{V Ho$ g‘¶ CgHo$ ñneu VWm A{^bmpå~H$ ËdaU
AMa h¢& V~ {XImB¶| {H$ t g‘¶ ‘| CgH$s ñnem© aoH$m Ûmam Ky‘m J¶m H$moU ��{ZåZ{b{IV g‘rH$aU Ûmam
àmá hmoJm& ��= A log (1+Bt) 14/17

A particle is describing a plane curve. If the tangential and normal accelerations one each

constant through the motion. Prove that the angle �, through which the direction of motion
turns in time t, is given by ��= A log (1+Bt).

Contd...
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Mathematics Modelling (Paper-D)
Q.1. O¡d {dkmZ ‘| J{UV Ho$ ¶moJXmZ H$m dU©Z H$s{OE& 13/16

Explain role of mathematics in Bioscience.

Q.2. ‘m°S>b 13/17
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Ho$ H«$m§{VH$ q~Xþ (k1, k2) H$s àd¥{V VWm pñWaVm H$m dU©Z H$s{O¶o
Determine nature and stability of critical point (k1, k2) for the following model
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Q.3. H$ånQ>reZ ‘m°S>b H$s a¡{IH$ pñWaVm H$m {dñV¥V ‘| dU©Z H$s{O¶o& 14/17

Explain in detail the stability analysis on competition model.

Financial Mathematics (Paper-E)
Q.1. {dÎmr¶ à~§YZ H$mo n[a^m{fV H$aVo hþE BgH$s àH¥${V H$s ì¶m»¶m H$s{OE& 13/16

Define financial management and explain its nature briefly.

Q.2. 16,000 é. H$m 5% dm{f©H$ Xa go 2 df© H$m MH«$d¥{Õ ã¶mO H$s JUZm H$s{OE& 13/17

Calculate the compound interest of  Rs. 16,000 for 2 years at 5% per annum rate of

interest.

Q.3. dmngr H$s Am§V[aH$ Xa H$s JUZm H$s g§»¶mË‘H$ {d{Y¶m| H$s ì¶m»¶m H$s{OE& 14/17

Explain numerical methods to calculate internal rate of return.
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