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AA-1185

(005) B.Sc. (Part-II)
Term End Examination, 2021-22
MATHEMATICS
(Paper-II)
Differential Equations
Time : 3 hrs. | [ Maximum Marks : 50
e — T ge @ IO G | T g9l & Sk qAT &
Answer all questions. All questions carry equal marks.

[z12-1 / Unit-I]
1. (%) o1 i fif & s B (1—x>j—z=y

dy

Solve by power series method : (1—x) i

d n n+l
(@) T ST : (Prove that) E(an +J,12+1)=2(;J,12 - J,fH)

ATaT/OR

1 d" .
() f&g FIT @ (Prove that) b, (x) = 2 e’ (x" =1

(@) 1w I qaer & 941 e A SR STIEH Bahl Bl S ity

2

dy

2
X

+iy =0, y(0)=0, y(m)=0v

Find all eigen value and eigen function of the following Sturm-Liouville problem :

2

IY {0y =0, y(0)=0, y(m)=0.
dx

[zE-11 / Unit-11]
2. (%) 99 S1d &it9C : Find the value of :

(i) Lsinvt) ()L J,1)

(@) & BT
(D24 6D+ 5)y=e'aTy (0)=0,y (0)=1
Solve :
(D>+ 6D+ S)y=c'ify (0)=0,y' (0)=1
JFITaT/OR
(%) ¥ ST BN

1
Find the value of : L' {—3}
P(P+1) (P.T.0.)
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(@) fog #ifg [ (sinx’)dx =5

2
Prove that : J:O (sinx*)dx = % g
[ZFE-111 / Unit-I11]
3. (%) @ wad I fqaifud &2 nfees s@sma qHie®er S Sy
z=f ()

Find the partial differential equation by eliminating the arbitrary function z = f (y/x).
(@) & AW : (Solve) p+q=pq
ATar/OR
() & MINT : (Solve)
pPrg¢=xty
(@) aRfYe fafer & & &I « (Solve by Charpits method)
z=pxtqytp t+q’
[Z®E-1V / Unit-1V]
4. (&) 71 Nl ST THIHIOT HT FHI HIfoTT
Classify the following partial differential equation:
822+2 0’z +3622 0
ox>  oxdy oy’

(@) & HINT = (Solve)
(D*-5DD' + 6D") z=*"

(%) & FIT ¢ (Solve) X 2}; —Y22 =x"y
(@) & BT : (Solve) (D2 +DD'+ D'-1)z = sin (x + 2y)
[ZH1E-V / Unit-V]
5. (%) foero & e &1 g THideT & fiiEy o g ity |

State and prove fundamental lemma of the calculus of variations.

(@) s 1[y(o] = [ (L4 xy"+xy®) dx =T =t =1 50 i |

Find the extremal of the functional 1[y(x)]= sz (1+xy'+xy"?) dx

3TYAT/OR
(%) aohi T THIUAT BT THY |
Explain the proximity of curves.
(@) g BT f6 e 1 [y ()] = j,/x(1+y'2) dx & T TEAT B |
Prove that the externals of the functional

Iy (x)]= J‘w/x(l +y") dx will be parabola.
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