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B.Sc. (Part-II)
Term End Examination, 2021-22
MATHEMATICS (Paper-II)
(Defferential Equations)
Time : Three hours| [Maximum Marks : 50
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Note: Answer all five questions. One question from each unit is compulsory. All questions carry
equal marks.

gH1E—1 / Unit-1
1. (a) Tr=fofias aeiteor &1 49t & s Sifm—

Solve the following equation in series:

2 :
m‘iy + d*-]’ + xy =0,
dx dx
(b) g wifer—
Prove that: z—n.f#(x) =J,(x)+J, ., (x)
¥
3YAT/OR
(a) Toa @ifog—
Prove that: i(ij +J§,1]=Z[EJ,§—H+1J;,)
dx %

(b) Fr=fefts wxi-gfam awen & avitemter smefe a1 vd ST Wl s S Hifon |
Find all the Eigen values and Eigen functions of the following Sturm Liouvillee problem.
2
% jx:: + X i +dy=0,y(1)=0=y'(e™)
g®1g-11 /Unit-TI
2.(a) ATCET W i gRtarE w5y fEd wEEeT yog @ fafee od fas e
Define Laplace transform and state and prove second shifting theorem.

(b) sma &FT—

§ Ry ; i) L :
Find: (i) L ‘{(p+4)zn} o {{p+l}(pz+3)}

FTAT/OR
(a) Ty 7T Ff fafa 1d fag #ifm—
State and prove Convolution theorem.
(b) = IfomT—
Solveit: (D +1)2y =¢if p(0) = -3 & y (1) = -1
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gh 2111/ Unit— 111

2
3.(a) FEE 4+ =14 W I a, b, ¢ B R B
a

¥ ¢

Form a partial differential equation by eliminating arbitrary constants a, b, ¢, from the

algebraic equation.

(b) B ifonI— Solve:

(a) B HIfaT— Solve it:
(b) =mfie ffY & za P

Solve by Charpit’s method:

4.(a) = FTAT (Solve) :
(b) & FIfoT (Solve) :

(a) ==t [ 4 & Sifu—

Solve by Monge’s method :

(b) & Ffem (Solve) :

2 2 2
xip + yiq =z’

AYAT/OR
z ZPI +¢]'I

=L

(P* +q*)y =4z
gHTe—IV/ Unit— IV

2 Z
F—at=x

Ii 32’: . _322 _
ac? ' i
SAT/OR

2r + te* —(rt — §%) =2¢°
(D? =DD! + D' - 1)z = x?y.
$H13-V/ Unit— V

TE'\

5.a) HE (0] = [ (77-y")dx, %(0) =0. ’{EJ =1 %1 =07 A T e |

Test for extremum the functional J]y(x)] - L,H :-2{3"[2"3’ dx, 10) =0, ){g] =

(b) TE@T y = x* 3R WA @M x — y =5 F 99 A AT L F0d BT |

Find the shortest distance between the parabola y = x* and the straight line x — y = 5.

IALAT/OR

(a) S [[(x)] =E%dx T T J S BT |

Find the extremum ol the functional /| x)] =

J'-‘ﬁ (1+ .}-"2 }]"EL:!TI
o

(b) Wa@d y =x’ 3R @ W@l x - y =5 & 7 F Tg7 g 7 Hifow—

Find the shortest distance between the parabola y = x* and the straight line x — y = 5.



