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AP] ABDUL KALAM TECHNOLOGICAL UNIVERSITY

Scheme for Valuation/Answer Key
Scheme of evaluation (marks in brackets) and answers of problems/key

SECOND SEMESTER B.TECH DEGREE EXAMINATION -MAY, 2019
Course Code: MA102
Course Name: DIFFERENTIAL EQUATIONS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks

1 Auxiliary equationm® + 1 = 0.......... (1 mark), 3
Roots = —1, 1i;/3i ............................... (1 mark)
Writing solutiony = c,;e™* + e*/? [cz cosgx + c3sin§x] ............... (1 mark)

2 e* cos 2x e* sin 2x (2 marks) 3

e*(cos 2x — 2sin2x) e*(sin2x + 2 cos 2x)| "

If Wronskian formula is there, give (1) mark

Evaluation and final answer = 2€2%..........cccooevviieoeeeeeeeeeeenn. (1 marks)
3 pr= — = O i 2 1) 3
= D2—4D—5(COS X) —_4D_9(cos 20)
4
=145 —— (4D —9)(cos 2x) ... (D
=it ——(8sin 2x +9 cos 2Xx) ... (1)
4 _ _eP+e? _ 11 ox _ ﬁ —2x 3
Calculating PI= D7 rania] (1) = > [16 e > ]...(1+1 marks)
5 Calculating 3
_2(m_. _ 2 _q\n+1 _
a, = nfo sinxCos nx dx = 7D [(—1) 1],n # 1...(2 marks)

a; = 0...(1 mark)

If only formula for a,is there, give (1) mark

6 Calculating b, = = [ ksinnx dx ......(1) == [1 = (=1)"].......... (2 marks) 3
If b,, formula is there, give (1) mark
7 xX2+y*+(z—c)=rr. ... (1 mark) 3
x+(zZ-c)p=0&y+(z—c)g=0...... (1 mark)
gx—py =0 orf =7 v vn v e e (Imark)
p q
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p=f"' (xz—y) (Zy;#) ......... (1mark)q = f' (xz—y) (w) ------ (1mark)

z2
_ p_z-xp
px —qy = 0.0r R (1 mark)
Arriving at equation Xy = %. ..(1 mark),

ky
X=ekta y = ¢a*P L (Dulx,y) = 8e 34+ (1 mark)
y(O,l)zO,y(l,t):0,—);:0atl—0 ......... (1)
y(x,0)= 2?)6 0<x<—
:2h(1—%) é<x<l ................ (2)
Steady state equation.........(1 mark), u(0,t) = 0,u(30,t) = 80 ...... (1)

Final answer u = 2x + 20....... (1)

u(x,t) = (ae?™ + be‘lx)(ceazlzt) ...OR(4A e* + Be"b‘)(eaz’lzt)(l mark)
u(x, t) = (a cosAx + bsin Ax) ce " “A*tOR(A cosAx + Bsin Ax) e~ ¥t (1
mark)

u(x,t) = (ax + b)c.OR (Ax + B)......c.......... (1 mark)

PART B
Answer six questions,one full question from each module
Module 1
m= —2+i..... (Imark) y = e ?*(Acosx + Bsinx) ......... (2 marks)

A=2,b= —1..... (2 marks)
y = e #*(2cosx —sinx) ...... .. (1 mark)

Auxiliary equationm® —m? + 4m =0 ... ... (1 mark)
m= o,§(1 + (V15)........(2 marks)

1
y = ¢; + ez (c, cos gx +c3 sin?x) ...... (2 marks)

OR
Writing y, = vy, ... ... (1 mark)
du _ 1 ,-fpax _ 1+x*
proiibwrid = g s (2 marks)
u=x —i ................ (2 mark)

y, = x? — 1...(1 mark)
Auxilary equation (m® —=3m? —4m+6) =0 - (1),m=1,1+V7 > (2)

y = Clex + Cze(1+\/(_7))x + C3€1_ (7)x N (3)
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Module 11
15 a) Substitution 3x + 1 = e’ ...(1 mark)

Conversion of given equation to (2D? + 5D + 2)y = %(et —1)...(1 mark)

t
CF=ae z+be 2 .. ... (1 mark)

Pl =——-.... (2 marks)

1
Final solutiony = ¢;(3x +1) 2+ ¢c,(3x + 1)"2+2—17 Bx+1)— %...(1 mark)
b) m= +i,+i....... (1 mark)
CF= (c¢; + c3x) cosx + (c3 + c4x) sinx...(1 mark)

N . _ 1 4 _ 4 2
Finding PI= T X e (1 mark) = x* — 24x* + 72........(2 marks)

OR
16 a) Finding CF = ¢; cos 2x + ¢, sin 2x...(2 marks)
Wronskian = 2 ...(1 mark)

—COos2x
4

Finding P1= [log(sec 2x + tan 2x)] ...(3 marks)

b) m=2,2,CF = (c; + c;x)e?*...... (1 mark)

1

Pl = m(l — COSz2XJurrrtis (1 mark)
pr=>i4 32 . (2 marks)
8 16
Final solution y = (¢; + c,x)e?* + % + Sir;:x...(l mark)
Module 111

17 a) Finding a, = %fonf(x)dx = 2...(1 mark)

2
n2-1’

Finding a,, = %fonf(x) cosnxdx = (—1)"*? n # 1...(1+2 marks)

Finding a; = %fonf(x) cosx dx = _71 ...(1 mark)
b)  Finding a, = %fonf(x)dx = 1...(1 mark)

Finding a,, = % J7" f(x) cos nx dx = # [(=1D)™ — 1]...(2 marks)

Finding b,, = 0...(1 mark)
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Finding a = = f_nn f(x)dx = m...(2 marks)

R
Finding a,, = %ffnf(x) cosnx dx =0 ... (1 mark)

Finding b,, = % J" fG)sinnxdx =0..-[1— (=1)"]....(2 mark)

S|r

ap = %f_zzf(x)dx = k...(1 mark)

@y =307, f()cos2dx = (Z)sin () ... (lmark)b, =
1,2 . NTX .
I, f(x) sin——dx =0....(2 mark)

...(1 mark)

fx) = % + Yo ay cos% + b, sin%

Module 1V

d dy _d
Z_Z =y—§ (2 Marks)

¥z xz
x3 —y3 =a &x? — z? = bare two solutions.....(3 marks).
f(u,v) =0o0ru = f(v)......(1 mark)

For any alternate correct answers give full marks

Equation of plane Ix + my + nz = 1, where [> + m? + n? = 1 (2 Marks)

Finding pde as z = px + qy + /p? + q? + 1...(3 Marks)
OR
Equation of plane Ix + my + nz + d = 0......(1 mark)

+d

Vizyrm2inZ
lx + my + nz + kvl + m? + n? = 0......(1 mark)
l=—-np m= —nq..... (1 mark)

z=px +qy + k{p?+ q?+ 1...(1 marks)
OR
dx _ dy _ dz
X2(y—z) yz-x) z2(x—y)"

... (2marks)

xXyz =a &i + % +§ = b are two solutions....... (3 marks)

f(u,v) =0o0ru = f(v)......(1 mark)
For any alternate correct answers give full marks

Finding characteristic roots m = —2, —1....(1 Mark)
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CF=¢.(y —x)+p,(y — Zx)....(l Mark)

2

XyE_ 2 = ..(3 Marks)
12 TR

Evaluating PI =

Module V
Wave equation, Initial and Boundary conditions...(3 Marks)
General solution

u(x,t) = (Acos Ax + Bsin Ax) (C cos alt + D sinat) ...........

A=0,1=22..(2)

A,=0 ....(1 mark)

Evaluating b,, = % nnz—n. ..(3 marks)
OR

Wave equation, Initial and Boundary conditions...(3 Marks)
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(1 Mark)

u(x,t) = (Acos Ax + B sin Ax) (C cos aAt + D sinat) ....... (1 Mark)

A=0,1=2..(2)

0

Evaluating A, 1434030 {1—(—=1)"} ...(3 Marks)

Module VI
Heat equation, Initial and Boundary conditions..........(3 Marks)

General solutionu(x, t) = a cosAx + bsin Ax) ce~ @t

A=QA=% ....... (2)

Evaluating B,, = 1202{1 (—=1)"} ....(3 Marks)

Writing final solution ...(1 Marks)
OR
Steady state conditions u = 5x + 50 ...(2 Marks)
Initial and boundary conditions .....(2 Marks)
u(x, t) = u (x) +uy(x,t) ....(1 Mark)  uy(x) = —3x+90

—aznznzt

Evaluating u,(x, t) = Yo 17 [( D"+ 1] sm(—)e 100
Writing final u(x, t)....(1 Mark)

skokokok
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