Paper / Subject Code: 58651 / Engineering Mathematics - 1

Duration: 3hrs [Max Marks: 80]
N.B.: (1) Question No 1 is Compulsory.
(2) Attempt any three questions out of the remaining five.

(3) All questions carry equal marks.

1 a | \/g 3/4
Find the continued product of all the roots of (E -1 TJ : [5]
b Iftan(% + ia) = x + iy, prove that x? + y? + 2x = 1. [5]
¢ Find the n™ order derivative of e?*cos 5 x. cos x. [5]
2 3

4 prove that log (1 + sinx) = x — x? + % — [5]

2 a . . (5
Separate into real and imaginary parts cos E . [6]

b Investigate for what values of 4 and x do the equations 2x+3y+5z =9,
7x + 3y — 2z = 8,2x + 3y + Az = u have
(1) no solution (6]
(i)  anunique solution
(iii)  an infinite number of solutions.

¢ Solve the following equations by using Jacobi’s iterative method

8
I5x +2y+z=18,2x + 20y — 3z =19, 3x — 6y + 25z = 22 up to six iterations. 18]

3 a — X=y ,V—Z ,Z—X fu 3%’ du _
Ifu=f(e*7”,e’?%e ), then prove that P + 5 + o = 0 [6]
b Express sin’ 6 in terms of sines and cosines of multiples of 0. [6]
¢ Find the value of (i) tanh(logv6) (i) sin(log(i%)) (8]
4 a 2 2
Show that 6—? =a’ a—f ,if z=tan(y +ax)+ (y —ax)’?, 6]
ox oy

b Use the test of rank to solve completely the system of equations
4x—y+2z+w=0,2x+3y—z-2w=0,7y—4z—-5w=0, [6]
2x —1ly+7z+ 8w =0.

¢ Ify=sin(msin~1x) then prove that 8
(1= x)Ype2 — @Cn+ Dxy, + (2 —=m?)y, = 0.
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5 a Find the extreme values of x3 + 3xy? — 15x% — 15y2 + 72x. [6]

cosa 0 sina
0 1 0

b Check whether the matrix A =
—sina 0 cosa

is orthogonal or not. If yes,

[6]

then find the inverse of A.

¢ Determine the root using Regular-Falsi method of x* + x3 —7x2 —x+5=0
which lies between 2 and 3 correct up to 3 places of decimal.

8]

6 a Find two non-singular matrices P and Q such that PAQ is in normal form for

2 1 4
_13 2 2 [6]
A=17 4 10
8 5 8
2 2
b 1t u=rtan? (xxii ) then prove that
[6]
20%u &P 202 9sin3
x“o—5 nyaxay +y 37 = 2sin’u cosu
¢ Find the roots of the equation x* + 1 =0and x> =1 =0 [8]
ok sk sk sk sk s sk s ok sk ke sk skeosk sk sk skoskosk skosk skok
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