Paper / Subject Code: 58651 / Engineering Mathematics - 1

(3 Hours) [Total Marks : 80

Note:

1) Question No.1 is compulsory

2) Attempt any three out of remaining five questions

3) Figures to the right indicate full marks

Q1.
a) Ifsin(@ + ip) = tana + iseca, then show that cos 26 . cosh2@ = 3 [5]
b) If u = log(tanx + tany), then show that sindx {% + sin2y z—: =2 |5]
0 5 -3
¢) Lxpress thematrix A=|1., 1 1 | as the sum of a symmelric and skew svmmelric matrix.
4 5 9
13]
d) Expand+/1 + sinx in aseending powers of X upto x* term. [5]
Q2.
a) Find non-singular matrices P and Q such that PAQ is in normal form where, |6]
4 3 T ‘6
A=l2 4 2 2. Also lind therank of A.
12 14 5 16
b) Ifz=f(x,y) and x = u coshv, y = u sinhv ; prove that [6]
2 az E_ 8z ° 1 faz\*
< I R i B =
; (a—b)+i{a+h) iy .1 2ab : o 1451
c) Prove that Log [fﬂ+ﬂ}+i(ﬂ—b]} i(Znm + tan ai—ﬂﬂ) . Hence evaluate Log ( 5+i)
[6]
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Q3.
a) If @ and B are the roots of the equation z°sin“f — z sin 268 + 1 = 0, then prove that

at + 8" = 2cosnf cosec™d and a " =  cosec*™d [6]
b) Solve the following equations by Gauss—Seidal Method ; [6]

15x+2y+z=18,2x+ 20y —32=19,3x — 6y + 25z = 22,

Take three iterations.

¢) Prove that if z is a homogeneous function of two variables x and y of degree n, then

2
Ea — 2%y aja;—yz S:—n(ﬂ—l)z Hencedfind the value of x2 2 3 -k F'+_';..1'EH—F
_ _ : — 2B —1(x ¥ x4+ y*
atx =1,y =1whenz = x° taf (x‘3+r:-f)+ 257 [8]
Q4.
. L nr 7 1 g
a) Iftan (@ +1f)=cos @+1sin & then prove that o = , +4,ﬂ ) log | ¥ EJ [6]

b) Expand x> + x3 — x? + x —4/in powers of (x — 1) and hence find the value of [6]

) f(=

10

2) f(1.01)

¢) Forwhat values of 4 and u , the equations, [8]
x+y+z=6; x+2y+3z=10; ANZV + LZ =
1) have a unique solution
2) have infinite solution

Find the solution in each case for a possible value of u and .
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Q5
. P 1
a) Find the nth derivative of y=——— [6]
X +a
b) Discuss the maxima and minima of x° + xy% —12x2 —2y2 + 21x + 16 [6]

¢) Prove thatif A and B are two unitary matrices then AB is also unitary. Verify the result when

(141  —1+i]
171 141 B ;
A_f_ﬁ[l—i —1]Emd3_ﬂ 1-i 8]
2 z |
Q6.
1 =
a) If x = cosh (Elugy), prove that 6]

(X% -Dynsa + (20 + 1)% Ynag + (02 —m2) y, = 0

b) Find a root of the equation xe* = cos x using the Regular Falsi Method correct to three decimal

places. [6]
0 1) Expand sin*0 cos?@ 1n a series of multiples of 6. [4]

2) If onerootof x* — 6x% +18x% =~ 24x + 16 =0 is (1#); find the other roofs. [4]
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