Paper / Subject Code: 58601 / Applied Mathematics- |.

1701821 - F.E.(Sem I)(ALL BRANCHES) (Choice Based) / 58601 - Applied Mathematics - I.

(3 hours) Total Marks: 80

Note:
1. Question no.1 is compulsory
2. Answer any three from remaining

1. a. Show that sech™(sin 0) = log cot ( - )

(V2 —iv2 0
b. Show that the matrix A=~| /2 —y/Z ¢ | Is unitary
0 0 2

c. Evaluate lim sin x logx

x—-0

d. Find the nth derivative of y = e%* cos 2 X sin X

e.Ifx=rcos® andy=rsin0 provethatJ) =1

f. Using coding matrix A :[g } encode the message

THE CROW FLIES AT MIDNIGHT

1
2. a.Find all values of (1 + i)z and show that their continued
productis (1 +1)

b. Find the non singular matrices P & Q such that PAQ is in normal

1 2 3 4
form where 2 1 4 3

3 0 5 -10

¢. Find max. and minimum values of x3 + 3x y? — 15 x? — 15y%+ 72x

u 2xyzZu

= poxyz £ XY ou —
d.a. lfu=e** f( > ) prove that X—+z —

and yZ—;‘ +z Z_Z = 2xyz u and hence show that

0%u 0%u

X =
0z0x Y 0zdy
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b. By using Regular falsi method solve 2x -3sinx-5 =0

correct to three decimal places

c. If y =sin [log(x? + 2x + 1)] then prove that

(x+ 1%y + Cn+ D+ Dyppr + (2 +4)y, =0

4. a. State and prove Eulers Theorem for three variables.

b. By using De Moivres Theorem obtain tan 56 in terms of

Y[

tan 0 and show that 1 — 10 tan? (110) + 5tan* (1—0) =0
c. Investigate for what values of A and p the equations
2X+3y+52=9
X+3y-22=8

2x +3y + Az = p have

(1) No solution
(i) Unique solution
(i) An infinite number of solution

1

x24 a?

5. a. Find nth derivative of

b. If z=1(x,y) wherex=e* + e 7, y= e ™™ — eV then

0z 0z 0z 0z

prove that SR NG I

c. Solve by using Gauss Jacobi Iteration method
2Xx+12y+z2—- 4w=13
13x+5y—-3z+w =18
2X+y—-32+9w=31
3X—4y+10z+w=29
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6.a. If y = log [tan (% + g)] Prove that
. y _ X
() tanh 5= tan 5

(i) co shy cos x =1

x1/3+ 1/3 1/2
b. If u=sint [V—yl/] prove that
x /24y/2
262u+2 62u+ Zazu_tanu[t 4]
T ore T Y oxay T a2y T 1ag MY

c.(i) Expand 2x3 + 7 x2 + x — 6 in powers of
(x—2) by using Taylors theorem.

(ii) Expand sec x by Maclaurins theorem considering upto x* term

k*kkhkkkkhkhkhkkikkikk

58246 Page 3 of 3

BOCABEB8298E89A494B3F34788859FAES

(6)

(6)

(4)

(4)



