EX/ FTBE/MATH/T/216/2018

BACHOLOR OF ENGINEERING IN FOOD TECHNOLOGY AND
BIOCHEMICAL ENGG. EXAMINATION - 2018
2"? YR. 15T SEM.)
MATHEMATICS-1I

Time: Three hours ' Full Marks: 100
GROUP-A
Answer any five questions 5x2=10
1. (a) State the Dirichlet’s condition for the Fourier series.

(b)Explain the periodic function for the Fourier series.

(c) State Euler’s theorem in several variables.

(d)State Euler-Cauchy type equation in ordinary differential form.

(e)State Leibnitz’s theorem in the n-th derivative of the product of two functions.
(f)State regular singular point in series solution.

(g) State Rolle’s theorem.

GROUP-B
Answer any Nine questions 9x10 =90

@Ify = e®"7'% = q0 4 a,x + ax% + az x3 + .............find the value of
(@) (L + 22y, + (2x = Dy 5 () A+ xDypez + 200+ Dx = Bypgq +

n(n+ 1)y, and (iii) (n + 2)ap42 — Ay + Nay
x* +7x3+21x%+33x+20

(b)Find the n-th derivative of y = ——————— 7+3
(@)If u = log(x® + ¥ + z3 — 3xyz), then find the value of (i) g—z + Z—; + Z—Z
oy (0 9 )2 e 0% 0% , Pm
(i1) (a + % + -E;z_) u and (111)5;6; 55 5§ 322
(b) Find the value of i'. 8+2
(a)Assuming /" (x) to be continuous in [a, b], show that f(c) — :%Z f(a) —
%—:% f(b) = %(c —a)(c—b)f"(a),where ¢ & a both lie in [a, b].
. a—ib 2ab '
(b)Prove that sin [Llog &l = 7+3
If p; and p, be the radii of curvature at the extremities of two conjugate diameters on
2 2

an ellipse, then find the value of p§ + p3 10

1 1 l

= =)2

e 3+y3 2 2 tanu (13 | tan?u
(a) Ifu = sin 1{x }showthatxu + 2V + YV Uy = =
x%ﬂ}% xx Ylay T Y Uyy 12 (12 12 )

(b)Prove that 28 sin @ = sin 90 — 9sin70 + 36 sin 50 — 84 sin 36 + 126sin6 10



7. Represent (x) , where f(x) = cos kx ,on —m < x < 7 (k not being an integer) in
1
k?2—-n2

(i) = oD 2 + ) 10

sinkm n+k n+1-k

§ . . 1
Fourier series. Hence deduce that (i) = cotkm = = 2k Yo

8. (a)Solve (D? — 4D +4)y = 8x*¢**sin2x.
(b)Solve (D* — 4D3 + 8D — 8D + 4)y = 0,where D = ;—x 743

2
9. Solve the equation gx—z + (x — 1)? % — 4(x — 1)y = 0 in series about the ordinary
point x = 1. 10
10. Let f(x) = cosx,for—m<x <0
sinx ,for0<x<m
Obtain the Fourier series of f(x) in [—m, 7] 10

11. (@)If f(h) = f(0) + hf'(0) + ';—T f'""(6h),0 < 6 < 1 find 6, when h = 8,f(x).=
1

1+x

(b) Find the maximum and minimum values of u where u = % + %—,6- andx +y =2

5+5

2
12. Solve the equation 2x? % - xZ—z + (1 — x%)y = x? in series. 10
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