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g 310301
g B. Tech. 11T Sem. (Main) Exam.,, Dec. - 2019
v Acronautical Engineering
™ 3CE2-01 Advanced Engineering Mathematics-I
AE, AG, CR, CE, EC, EIC, ME, MH
Time: 3 Hours Maximum Marks: 120

Instructions to Candidates:

Part — A: Short answer questions (up to 25 words) 10 X2 marks = 20 marks. All ten
questions are compulsory.

Fart — B: Analytical/Problem Solving questions 5 x 8 marks = 40 marks. Candidates
have 10 answer five questions out of seven.

Part — C: Descriptive/Analytical/Problem Solving questions 4 x 15 marks = 60 marks.
Candidates have to answer four questions out of five.
Schematic diagrams must be shown wherever necessary. Any data you feel

missing may - suitably _be assumed and stated clearly. Units of quantities
used/calculated must be stated clearly” ——— __ __

Use of following supporting materials is penniued during " éxamination.
(Mentioned in form No. 205)

1. NIL 2. NIL
PART - A
Q.1 Prove that : A [logf (x)] = log [I .a.rr({:):}

Q.2 State the fundamental theorem of finite differences and hence find the value of
A% (ax - 1) (bx2=1) (cx*- 1)
Q.3 Write the Stirling's central interpolation formula.
Q4 If function f (x) is a conlinuous function in the interval (-o0, o) and f (s) is the Fourier

tmnsfbrm of f (x), then prove that F (" (x)} =-is f(s).
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Q3 Write modified Euler's method to solve the ordinary differential equation,
Q.6 Find the Laplace transform of F () =te'sin L.

Q.7 State & prove the change of scale property for Laplacc lramfnrm

8 Fi
Q ind L (s- l}(s+2)
Q.9 Find the Fourier sine transform of f (x) = { 1 7 0<x<a
: 0 'X>a
Q.10 Find the Z - transform of u, = ¢" cos h an, n > 0.

PART-B
Q.1 Use Newton — Raphson method to find a real root of (x) = x* - 3x — 5 = 0,

o Q.2 Using Lagrange's interpolation formula, find the value of y (5) from the following table:

X 1 2 3 4 7
y : 2 4 8 16 128
},3 Use Milne’s Predictor — Corrector method to find y (0.8), given that:
:: = x—y?; y(0) =0, y(0.2) =0.02, y(04) = 0.0795, y (0.6) =0.1762

Q4 Prove thatL {t E(t)) _-% f (<) and hence find L~ [log (s+| ]

Q.5 Find the Laplace transform of sin vt. Hence show that L (m—:r—t'ﬁ) = J:—T e'll's .

Wod duIuONSFw mmar//:dny

Q.6 Find the Fourier sine transform of f(x) = ¢ %, x 2 0 and hence show that:

B\

}7 Find the inverse Z — transform of following function:

® x ff . . M
J;) s;m:“ dx = g e™; m>0 http:/www.mgsuonline.com
X“4

()- m ~; + ifROCis

(i) lzi<
(i) I<lzl<?2
(1ii) lzl> 2
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PART-C

: . 3 , )
Q.1 (a) Use Simpson’s 7 and ;rule to evaluate the integral j:) ]—:—1- dx. Hence obtain the

approximate value of 7.

(b)  Given the following data:

X : 0.0 0.2 0.4 0.6 0.8
y 0.3989 0.3910 0.3683 0.3332 0.2897

Evaluate the value of y (0.25) and y (0.62).
Q.2 Use Runge - Kutta method of fourth order to find y (1.2), given that:

-~

y _ L2 :
d_x_x+y2'y(1)=0~

Q.3 (a) ProvethatL (5'-':'—' = tan’ G) and hence find L(sj"at). Does L. (@) exists?

(b) Solve the differential equation, using Laplace transform:
(D*+3D+2)y=1:y(0)=0,y(0)=0:D=1.

1-x25 x| <1

Q4 Find the Fourier transform off(x)=[ AN
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@ X CcOS X-SINX
Also evaluate [ ———

b
- dx.
0 x3 cos 2

2
Q.5 (a) Use Convolution theorem to find L1 [(sz +3z; (sz+b2)] :

(b) Using Z — transform solve the difference equation:

Upsez + Sunst + 6un =0, given thatuo =0, u; =1
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