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BACHELOR OF ENGINEERING IN FOOD TECHNOLOGY AND
BIO-CHEMICAL ENGG. SUPPLEMENTARY EXAMINATION - 2018
@™ YR. 15T SEM.)
MATHEMATICS-IT

Time: Three hours Full Marks: 100

GROUP-A
Answer any five questions X2=10
1. (a) State Lagrange’s Mean value theorem.

(b)State Euler’s theorem in several variables,

(c)What is the Demoivre’s theorem in complex number?

(DIffx) = % , the derivative exists? Justify your answer

(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 9 %10 =50

If y = cos(msin~* x), then prove that
O A =2?)y, —xyy +mPy=0; (i) (1 = x)ypaz — @n+ Daypeq +
(m?—-nHy, =0 10

Ifu = logr and r? = x% 4+ y? + z2, then prove that r? 2°u + — -—z—) =110

x3

= =% +y3 . a_u _6_1.'._ o g
Ifu = tan oy then prove that (i) x T Y5, = Sin 2u and

2y 2 2 6%u

. 3 ; .
(ii) x? == ny-éx—;; Y e (1 ~ 4sin? u) sin 2u 10

S5tan#—10tan®&+tans @
1-10tanZ @+5tan* @

(a)Use Demoivre’s theorem to prove, tan 58 =

(b)Prove that cos 58 = 16cos® 8 ~20cos? 8 + 5cos0 _ 10
If p, and p, be the radii of curvature at the extremities of two conjugate diameters on

2 2 2
an ellipse, then find the value of 3 + p3 10

Represent (x) , where f(x) = coskx, on —n < x < 7 (k not being an integer) in
1
lpe_py2

5 1 1
(i) si:kn = Za=o(-D" {m + n+1—k} 10

Fourier series. Hence deduce that (i) m cotkmr = i- + 2k X5

[ Turnover



8. Find the Fourier series of the function f (x) defined by f(x) =x +x%, - <x <,

2

hence show that T + + + + i , 10
9. Solve (D? — 4D + 4)y = 8Jnc2 2" sin 2x 10
10. (a)Solve (D* — 4D3 + 8D? — 8D + 4)y = 0, where D = —

(b)If F =—nixandx = a, = u when t = 0, then show that the maximum value

of x is ’a2+u—. 5+5
11. Solve the equation 2x% == — x—= i -+ (1- x?)y = x? in series. 10

12. ()If f(R) = f(O) + hf’ (0) + Z Fd () +E F(6R),0 < 6 < 1 find §, when
h=8fx)= -

14x’ .
(b) Find the maximum and minimum values of u where u = % + % andx+y=2

10



