F.E. (Sem-TD CAN Eranches) e (p-201a7)

Paper / Subject Code: 58651 / Engineering Mathematics - I D aye -\ ,] » q

(3 Hours) [Total Marks : 80

Note:

1) Question No. 1 is compulsory
2) Attempt any threc 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 sin2x % + sinZyZ—; =2 [5]
0 5 =3
¢) Expressthe matrix A=|1 1 1 [asthe sum of a symmetric and skew symmetric matrix.
4 5 9
151
d) Expand V1 + sinx in ascending 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 1 6
A=l2 4 2 2| Alsofind the rank of A.
12 14 5 16
b) Ifz= f(x,y) and x = u coshv, y = u sinhv ; prove that [6]
0z\%> (8z\>_ (az\* 1 [8z\?
& -G -G -=E)
S (a=b)+i(a+b)] _ _q 2ab 1+5i
¢) Prove that Log [——————(a+b)+i(a_b)] i(2nm + tan a2—b2) . Hence evaluate Log (5+i )
[6]
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Q3.
a) If @ and f are the roots of the equation z2sin%6 — z sin 26 + 1 = 0, then prove that

a + " =2cosnb cosec"d and ap" = cosec?™d [6]
b) Solve the following equations by Gauss—Seidal Method : [6]

15x+2y+z=18,2x+20y—32=19ﬂ3x—6y+252:22,

Take three iterations.

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

0%z 3%z 0%z 9%z 0%z 3%z

2 2 — 2 1ar2
- — = n— . Hen fi 1€ Va3 -_— 22Xy —— + _—
X% == + 2xy e +y 32 n( 1)z. Hence find the value of x = T 2xy — 2

8]

X2+ y2 ) x4yt

atx =1,y =1whenz = x° tan“( -
xZ+xy

nyZ

Q4.

a) Iftan (a+iﬂ) =cos &+ isin @ then prove that a:%’f +%,ﬁ:% log (%+§) [6]

b) Expand x>+ x3 —x2+x—11in powers of (x - 1) and hence find the value of [6]

b of(5)
2) f(1.01)

¢) For what values of A and p, the equations, [8]
X+y+z=6; x+2y+3z=10: X+2y+iz=p
1) have a unique solution

) have infinite solution

Find the solution in each case for a possible value of wand M.
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Qs.

a) Find the nth derivative of y = — — [6]
X+ a

b) Discuss the maxima and minima of x° + xy? — 12x% — 2y? + 21x + 16 (6}

c) Prove that if A and B are two unitary matrices then AB is also unitary. Verify the result when

1+i  —1+i
_17 1 1+ _lz "2
A_VT?[I—L' _1}andB—]_+l. it [8]
2 2
Qe.
1)Ifx—cosh(-1—lo ) e th I'e
a = —logy ), prove that i6]

(xz DYniz = @n+ 1Dx ype +( n? — mz)yn =0 |

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

places. (6]

¢) 1) Expand sin*6 cos?6 in a series of multiples of 6. [4]

2) If one root of x* — 6x3 + 18x2 — 24x + 16 = 0 is (1+): find the other roots. [4]
Q4 a)

1 6
If tan (a + if) = cos 6 + isinf, then prove that a = ? + % and § = Elogtan(% +2)



