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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2022

DSC1/2/3-P4-MATHEMATICS

D. E. AND VECTOR CALCULUS
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / {@l4-3 / 9-%

Answer any four questions 3x4 =12
@-F 51FfG 2THd Ted wis
F1 IR UIEHdH] IR oI

1. Show that the solutions of the differential equation y”—2)"+2y =0 are linearly
independent.

MAS @ )" =2y + 2y = 0 SREe ANPeIGF FNN linearly independent.
fave® (Differential) IABOFT )" —2)/+2y =0 ®I FARTFES @I HUHT
(linearly) ¥Id~ © ¥+ YHIUT T} |
2. Find the particular integral of the differential equation y”+ y =sin2x.
Particular Integral-8 33 y” + y = sin 2x ~SR&eT AN &) |
faes AHAPHROT )" + y =sin2x &I fa9Y integral Mo TR |

3. Find the Wronskian of the set {I, x, X2, X, x4}.
{1, x, x*, x*, x*}-G63 Wronskian Qg 591
Set {1, x, xz, x3, x4} I Wronskian fFrRIoT TR |

2
X

) 2
4. Find the order and degree of the differential equation (?j + sin[ y %j =0.

(Z,zfj + sin[y %j = () 5P FNFM T (order) @ WO (degree) e 41
x x

2

faves |ffavor (‘;yj +sin[y%j:0 3 HH IffT & R )|
X X

2
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linearly independent.

T @, B, 7 linearly independent ¥, O A8 @+ f, f+7, 7+ a-€ linearly
independent 2(J1

GROUP-B / Rei-4 / wg-1
Answer any four questions 6x4 =24
A-(FIA b115 &ATeE Ted wis

Pl IR TTAEHD] IR I

7. Solve the following system of linear differential equation using operator D = di 6
X

ﬁ+@+2x+y:0 ; Q+5x+3y=0
dt dt dt

T2 e ANFACE (S TR F4, Dzdi SAIRGEE AR |

X

ﬁ+@+2x+y:0 ; ﬂ+5x+3y=0
dt dt dt

el fasua! faves AfR®RoTHT yorel!
ﬁ+@+2x+y:0 ; Q+5x+3y=0
dt dt dt

BT FARE 0 TR | (TMRER Dzdi TIRT TR |)
X

8. Solve by the method of undetermined coefficients 6

(D> +6D+9)y=24¢>", where D= di
x

Method of undetermined coefficient-O< AR TN 48

(D*+6D+9)y=24e , @A Dzdi
X

Undetermined coefficients fafer g=amT T |9 TR -

d

(D> +6D+9)y =24 | =—
dx
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9. Solve the differential equation by the method of variation of parameters 6
2

d’y

2
X

+4y=4sec’ 2x
2

Method of variation of parameter-@< HR[C] N < Z Y44 y =4sec’ 2x

2
X

2
variation of parameters faffl gRT favg® AH®HRT Zy+4y:4sec22x Gl

2
X
TR R |
10.  Solve: / AN <8 / FHITT TR : 6
2
xzd—J; + 3xﬂ +2y =cos(logx)
dx dx

11.(a) Prove that Ax (BxC)+ Bx(Cx A)+ Cx(AxB)=0. 3

24 T @, AX(BXC)+BX(Cx A)+Cx(AxB)=0.
THOT TR © AX(BXC)+ Bx(Cx A)+Cx(AxB)=0.
(b) Suppose A= j+2k, B=i+2]+3k.Find (A+ B)x(A-B). 3
@ A= j+2k, B=i+2]+3k, % (4+ B)x (A — B) -4 = fefg 3211
afe A=j+2k, B=i+2]+3k ¥U, (A+B)x(A-B) &I 99 fofg )|

12. If the position vectors of A, B, C are 2f+4j—1€ , 4f+5}+1€ , 3f+6j—31€ 6
respectively, find a vector perpendicular to the plane ABC.
A, B € (C-99 position vector IAEFECH 2z°+4j'—l€, 4z°+5}+1€ 8 3z°+6j—31€,
OI2C# ABC- ST 379 (934 il 411
e 4, B, C WdexEHDI position vector HH Wit 27 +4j—k , 4i+5]+k ,
3i + 6] —3k WY A=IA (plane) ABC AT Tdd daexap! f+o7g TR |

GROUP-C / Teiol-at / -

Answer any fwo questions 12x2 =24
A-FA 715 &teiE Ted wis
Bl 8 UTIEHD] IR I

2
13.(a) Solve xz%—x(x+2)§+(x+2)y:x3, given that y=x, y=xe" are two
X X

linear independent solutions of that corresponding homogeneous equation.

AL e xz%?—x(x+2)%+(x+2)y:x3, e RE y=x, y=xe* Y0
linear independent €I« homogeneous FNFAIBH |
xzj—zf—x(x+2)%+(x+2)y:x3 P AR R | ST B, y=x, y=xe'
quﬁ—cm—wﬁﬁ xeﬂjﬁtr homogeneous AMBRUTHT YW [/UAT W
HHETES B |
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(b)

14.(a)

(b)

15.(a)

4078

Find the general solutions of the differential equation.

3d3y 2d2y 1
X +2x +2y=10(x+x"
dx? dx* Y ( )

3 2
AL N (general solution) ffrsae X Z gj +2x° Z g} +2y=10(x+x")
X X

3 2
A afer P9V 1024 Y 12y=10(x+x"") B WHR (general)

T

BEIPIEREURIEICY

Show that linearly independent solutions of 3" —23"+2y =0 are e¢'sinx and
e’ cosx. What is the general solution? Find the solution y(x) with the conditions
»(0)=2, y'(0)=-3.

A8 @, Y -2y +2y=0 SR FANPACER 90 linearly independent solution
G e*sinx 8 e cosx | ANBABI AL T & 2 p(0)=2 € (0)=-3
(S SR HANFACE T () e 7901

Y =2y +2y=0 B &I HIAT WIS FHEMEES e'sinx 3T e*cosx B
AT HIVT TR | I AR GERE 6 g0 ? e p(0)=2, y/(0)=-3 Fie®
A8 y(x) & FHARE MU TR |

Show that if y, and y, be solutions of the equation %+Py =(Q, where P and
X

- de
Q are functions of x alone and y, =y,z, then z=1+ae """ (a is an arbitrary

constant).

ﬂﬁylﬁyzﬁﬂmﬁ@%+Py:QWﬂﬁwﬁa,WP@Q@{X-M
X

72dx
P, GR My, = y,2 -2, OE@ NI T @ z =1+ qe L (a-a35 wfafiE #3F) |

afe y, Ay, W%+Py:Q DI AR &6 Y, &l P 31 O x
X

BT YU function YU 3 YV, =yz ¥,

7J.}—£y2dx

z=1+ae A JHOT TR | (¢ USCT AHMT ReR arbitrary constant &1 )

Solve by the method of differentiation
dx dy
—=Tx- ; —=2x+5
d 4 d 4
Method of differentiation-@< QIS AN F<:
dx dy
—=T7x- ; —=2x+5
d 4 d 4
Differentiation fafe of FaRM TR
dx dy
—=Tx- ; —=2x+5
d 4 d 4



UG/CBCS/B.Sc./Programme/4th Sem./Mathematics/ MATHDSC4/2022
(b) Show that div(4xB)=B-curl A—A-curlB.
A8 @, div(AxB)=B-curl A— A-curl B
AT TR : div(AxB)=B-curl A— A-curl B

16.(a) Evaluate: lim[ Sty 1= :OSt J+ el’lg}

t—0 t

t—0 t

. | sint, 1- PP
Wi foefar <1 hm[smti+ :OStj+e1 k}

 [sint. l-cost~ ,,»
i 5 159 ot

t—0 t

(b) Find the co-ordinates of the point where the line 7 =i + (1+2¢) ] —3tk intersects
the plane 3x—y—-z=2.

F=ti+(1+20)] -3tk -@A0 3x— y—z =2 O @ [re TSwEw I, OF A=
fSefa 31

AT F=ti+(1+26)] -3tk @ G 3x—y—z=2 oS Uiewe (intersect)
TS A= A fa=gdI co-ordinates ORI TR |

(¢) Show that @—3b +5¢, d—2b+3¢, —2a+3b—4¢ vectors are coplanar.
@A @ G—3b+5C, d—2b+3¢ € —2d+3b —4c (ST oA |

YGeX 6 a—3b+5¢, d—2b+3¢, —2d +3b —4¢ coplanar B 91 YA TR |
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