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B.A. (Third Year)
EXAMINATION, March/April 2021

MATHEMATICS
Paper – I, II & III (A, B, C, D, E)

LINEAR ALGEBRA AND NUMERICAL ANALYSIS / REAL AND
COMPLEX ANALYSIS / STATISTICAL METHODS / DISCRETE

MATHEMATICS / MECHANICS / MATHEMATICAL MODELLING /
FINANCIAL MATHEMATICS

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%
uksV& [k.M v ,oa c vfuok;Z gSaA 'ks"k [k.Mksa esa ls dksbZ ,d [k.M dhft,A

[k.M&v / (Section-A)
1. ;fn W1 rFkk W2, lfn'k lef"V V(F) dks nks milef"V;k° gks rks flº dhft, fd W1 + W2 Hkh

V(F) dh ,d lfn'k milef"V gksxhA 13/16
If W1 and W2 are subspaces of the vector space V(F) then prove that W1 + W2
is also a subspace of V(F).

2. flº dhft, fd leku {ks= ij nks ifjfer foeh; lfn'k lef"V;k° rqY;kdkjh gksrh gS ;fn vkSj
dsoy ;fn mudh foek leku gksA 13/17
Prove that two finite dimensional vector spaces over the same field are
isomorphic, if and only if they are of same dimension.

3. ifjfer foeh; lfn'k lef"V gsrq csly dh vlfedk dk dFku fyf[k, o mls flº dhft,A 14/17
State and prove Bessel’s inequality for finite dimensional vector space.

[k.M&c / (Section-B)
4. dyu dh ewyHkwr izes; fyf[k, rFkk flº dhft,A 13/16

State and prove fundamental theorem of calculus.
5. chVk Qyu ds vfHklj.k dh tk°p dhft,A 13/17

Test the convergence of Beta function.
6. l?kurk izes; fyf[k, rFkk flº dhft,A 14/17

State and prove density theorem.
[k.M&l / (Section-C) (Statistical Methods)

7. ekud fopyu vkSj oxZ ek/; ewy fopyu esa laca/k LFkkfir dhft,A 13/16
Derive relation between standard deviation and root mean square deviation.

8. pkj ikals Qsads x;sA ikalksa ij iznf'kZr la[;kvksa dk ;ksx 18 gks bldh izkf;drk D;k gksxh \ 13/17
Four dice are thrown. What is the probability that the sum of numbers of
appearing on the dice is 18 ?

9. flº dhft, fd Iok;lu caVu f}in caVu dk lhekUr :i gSA 14/17
Show that Poisson distribution is limiting form of binomial distribution.
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[k.M&n / (Section-D) (Discrete Mathematics)
10. cwy ds foLrkj dk izes; fy[kdj fl¼ dhft,A 13/16

State and prove Boole’s Expansion Theorem.
11. n'kkZb;s fd ,d tkyd dk }Sr (dual) ,d tkyd gksrk gSA 13/17

Show that dual of a lattice is a lattice.
12. tud o`{k (Spanning Tree) dks le>kb, vkSj pkj 'kh"kZ dk ,d iw.kZ vkys[k cukb;s rFkk

blesa fLFkr lHkh tud Vªh dks Kkr dhft,A 14/17
Explain Spanning Tree and draw a complete graph of four vertices and find
all spanning trees in this graph.

[k.M&; / (Section-E) (Mechanics)
13. ;fn ,d fcUnq ij dk;Z djus okyh rhu 'kfDr;k° lkE;koLFkk esa gksa] rks lkfcr dhft, fd izR;sd cy

vU; nks ds chp ds dks.k ds lkbu ds lekuqikrh gSA 13/16
If three forces acting at a point be in equilibrium then prove that each force is
proportional to the sine of the angle between the other two.

14. lh/kh js[kkvksa ds lkFk vfHku; djus okyh rhu 'kfDr;k° x = 0, y – z = a; y = 0, z – x = a;
z = 0, x – y = a. fn[kkrs gSa fd mUgsa ,d tksM+s ds cjkcj de ugha fd;k tk ldrk gSA 13/17
Three forces acting along the straight lines x = 0, y – z = a; y = 0, z – x = a;
z = 0, x – y = a. Show that they can not be reduce equivalently to a couple.

15. ,d d.k ,d lkbDykWbM ds pki dks uhps LykbM djrk gS ftldh /kqjh ≈/okZ/kj vkSj ≈ij dh vksj
gS] xfr ij ppkZ djus ds fy,A 14/17
A particle slides down the arc of a cycloid whose axis is vertical and vertex
upwards, to discuss the motion.

[k.M&j / (Section-F) (Mathematical Modelling)
16. xf.krh; ekWMfyax ls vki D;k le>rs gks \ foLr`r o.kZu dhft,A 13/16

What do you mean by mathematical modelling ? Explain in detail.
17. yksVdk&oksYV™k ekWMy dh fLFkjrk dk foLr`r o.kZu dhft,A 13/17

Discuss Lotka-Volterra model with stability criteria.
18. py foÿsrk leL;k dks le>kb,A 14/17

Explain travelling salesman problem.
[k.M&y / (Section-G) (Financial Mathematics)

19. foŸkh; izca/ku ds y{; ,oa izeq[k fu.kZ; dks le>kb,A 13/16
Explain goals of Financial Management and main decisions of Financial
Management.

20. fofoDr vkSj lrr~ pÿorhZ o`fº;ksa dks le>kb,A 13/17
Explain discrete case as well as continuous compounding case.

21. vfu'p; dh voLFkk esa okilh dh x.kuk dks le>kb,A 14/17
Explain measurement of returns under uncertainty situations.
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