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B.S,.E„g. CSE/SXVE (2"’ Sem.)
May 15, 2024

Semester Final ExaminatIon
Course Number: Math 4241
Course Title: Integral Calculus and Differential Equations

Summer Semester: 2022-2023
Full Marks: 200

Time: 3 Hours

Answer an th, 6 (Si*) qu„ti',n,. Th, ,y„,b.I, h,,, th,i' usual meanings. Marks Df each questlc)11
;i;i;il-:cii;spon~din£ do and PO are written in the brackets

1. a)

b)

Sk,t,h the region enclosed bY the curves Y = x – 1 and Y2 = 21 + 6- Then find
the area of thi region by integrating with respect to x '

::er ! ! ! IT: :cel : : :: 11 ;:iT::]:re :T d=thi: : 1 : Tr1 ; o1 tl : : oli d3 tEl: :gIn;::tre£ nv : :
about the y-aXIS.

(11)

(12)

(C03)
(P02)

(C03)
(P02)

C)

2. a)

Find the area of the surface that is generated by revolving the portion of the curve

y = 12 bFtween x = 1 and x = 2 about the y-axrs

(10) (C03)
(P02)

(C03)
(P02)Find the area of the region that is inside the cardioid r = 2 + 2 cose and outslde

(10)

the circle r = 3.

b) Find the nature of singularity of the differential equation
(4) (C02)

(P02)

2,2y” + xy’ – (21 + 1)y = O

C) Solve the following differential equation bY Fr6benius method:
(20) (C03)

(P02)

2xy’' + (x + 1)y’ + y = O
(I1) (C03)

(P02)3. a)

the bar to reach 980 C?
(C03)

(11) (P02)
b)

;i!£T2eJ::T,ey II: rJhi JIll,T(riT, In!t::iT I=;I#)t, w en
}(t) = 0 Jq(0) = go coulombs, and i(0) = 0

C) Eliminate arbitrary function @ from the equatlon ,,
@(tanx + sin–1 Y – IOgZ I ex – sec Y + Z3)

(11) (COI)
(PO 1)

4. a) E\press /(x) = X4 + 213 + 2x2 _ x_3 in terms of Legendre polynomials'
(11) (C02)

p02)
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b)

C)

]

Pmve that !x24-' (x) P„,, (x) M = .

Prove that 4 ’(x) = (1 – ; IJ, (x) + {4(,J.

Solve P cos(x + Y) + q sin(X + y) = z, using Lag,ange’s method

Find the general integral of p2x2+q2y2 = z2

AppIY Charpit’s method to find the complete integra1 of
z = PX + qy + p2 + q2

Solve (Dj + 4D, Dy + 4Dj)z = e2x+y

Find the solution to the heat conduction problem
TII = 4% ; 0 < X < 2, t > 0

IJIr ( x 1 0 ) = 2 s i n T s i n ]Ir : :( ? sTn ? I/drT: f J ? : Ioc : a 0

Sf

(12) (C02) ,
(P02)

(11) (C02)
(P02)

5. a)

b)

C)

6. a)

b)

(11)

(11)

(11)

(13)

(20)

(COI)
(PO 1)

(COI )
(POI )

(C02)
(PO 1 )

(COI)
(PO 1 )

(C03)
(P02)
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