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BACHOLOR OF INFORMATION TECHNOLOGY ENGG.
EXAMINATION - 2018
(15T YR, 1°TSEM.)
MATHEMATICS-I{MODULE I & II)

Time: Three hours Full Marks: 100
Answer any Ten questions ‘ 10 x 10

1. Prove that the sequence {u,} defined by u; = V7 and un.,.l = /(7 +u,) forall

n 2 1 converges to the positive root of the equation x* —x — 7 = 0, 10
2. (a)Test the convergence of the series ), 3-77(:”:11;1)- x™

(b)Test the series for convergence, if § —a # 1

(1+a)(2+a) (1+a)(2+a)(3+a)
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3. (a)if a function f(x) is such that its derivatives f’(x)is continuous in [a, b] then

prove that there exists a number ¢ (a < ¢ < b) such that f(b) = f(a) +

(b —a)f'(a) +3 (b — a)*f"(c) -

(b)Show that 22% > X forg < x <2 5+5

x sinx 2

4. (2)Find the value of a, b and ¢ such that lim,_, Z(&*2=00s0)cslnx _ 4

(b)Ifa>b>0and () = IO e ind the maximum value of £(8).5+5
5. 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

6. If u =log(x® + y* + z3 — 3xyz), then find the value Of(l) — + — + —
2 3%y

(11)(ax+—+ 2) u and(111)—+a—y;+gz—z 10
7. (a)Given the function f(x,y) = -—ZE-L—Z) (x,y) # (0,0)

Find from definition, f;,,(0,0) = ? and fyx(O 0) =? verify whether f,,,(0,0) =

fyx (010)'

(b)Differentiate (logx)*"* with respect to sin(mcos~x). 6+4

1
1 145
. 1 Jx3+y3 tanu /13  tan?u

8. Ifu =sin 1{;-;-:;} show that x%u,, + 2xyuyy, + y*? Uyy = 1_2(I'£+ T ) 10
9. (@) Provethat 'mI'(l—m) = mcosecmm,0 <m <1

(b) Find the value of lim,_,q —1-_%,— f; et dt . 7+3

4



n
10. (a) Assuming the integral to be convergent, show that [ (;5 logsinx dx = Elog% .
(b)Applying Beta and Gamma function, find the value of fol x* (1—-x*3dx. 6+4

11. Calculate by Simpson’s one ~third rule, the value of the integral | 01 :—x dx correct

upto three significant figures, by taking six intervals, also find its error. 10
12. () [© X dx 6
- (1) 0 (a? cos?x +b%sinZx)2 '
.. dx
(ll)f (x34+1) (x+2) . ) 4

13.@)If f(B) = £(0) + hf'(0) + = £"(0) + % £*"(6h),0 < & < 1 find 6, when
h=8f(x)= —.

. 1 1 1 z
(b)Prove that the sequence limy,_,q ( W) )

vn2+2 + VnZs3 ot YnZin
using Sandwich theorem. 5+5




