B.E.(with Credits)-Regular-Semester 2012- All Branches Sem | & 11 (Old Pattern)

105 - Applied Mathematics-I

P. Pages : 3 GUG/S/18/3665
Time : Three Hours A Max. Marks : 80
Notes: 1.  All questions carry equal marks.
2. Use of non-programmable calculator is permitted.
1 a)  Find the n™" differential coefficient of cos2x-cos3x . 3
b) _ n _ 7
If y=x|og(x—1) Then prove that d—yz(—l)”(n—Z){ Xx-h _ X+ }
X+1 dx" (x-D"  (x+1)"
) Ify= sin{ Iog(x2 +2X +1)} Then show that 6
(X+1)% Y2 + (2N +D) (X +1) Y41 +(n? +4)y, =0.
OR
2.8 f y =sin(2sin~"x) Then prove that (1-x?)yn.2 (20 +1)X Y1 —(n° - 4)y, =0 8
5
Hence or otherwise show that sin(ZSin_lx) =2x—x3 —X?————
b) Expand 2x3 +7x% +x -2 in powers of (x — 2) by using Taylor's theorem. 4
C) X _ 4
Evaluate lim X¢ qu d+%) :
x—0 Xsin X
3. &) jf u=xlog(x+r)—r where r2 =x2 +y? 8
2 2
Then show that 0 g+8 gz ! .
OX° oyt X+
b) ity :tan_l(yzlx) 8
2 2 2
Then show that x? 0 LZJ + 2Xy ou +y2 0 g = —sin2usin?u.
ox oxoy oy
OR
4 a) 2 23\N 8
X2 + 2 2 2
If u :ﬂmf(y/x) Then show that xza—u+2xya—u+y28—u :(x2 +y2)n .
2n(2n-1) ox? oxdy  oy?
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b) If u=f(x,y) where x=scosa—tsina and y=ssinoa+tcosa

2 2 2 2
ThenprovethataL21+al21:6l2J 8;'
oy oS ot

OX

If x=rcos6 and y=rsin® find 0(%Y) and o(r.9)
o(r,0) o(X,Y)
c’ﬂ(x,y)>< o(r,0) _1

a(r,0) d(x,y)

and varify that

b) Expand e* log(1+Y) in powers of x and y as far as term containing third degree by using
Maclaurin's theorem.

OR

ifu=""Y and v= xyZ.
X-y (X=y)
Are u and v functionally related? If so, find the relation between them.

D) Show that the stationary value of u=xMy"zP where x+y+z=a is

( )

by using Langrange's method of undetermined multipliers.

a) By differentiating under the integral sign

2 e &sinx
Evaluate J. = > T
X
0
% sinx T
Hence show that J' —dx =
X
0

b) 0 -3
Evaluate j Ix e ”&dx

0

c) a
Evaluate J' x4 \/az —x? dx

0

OR

) Trace the curve xy2 wre (2a—X).
Also find the area included between the curve and its asymptote.

b)  Find the root mean square value of f(x)=1logx over the range x = 1 to x = e, substitute
the value of e in the result and evaluate it further.
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) Fitasecond degree parabola y=a+ bx +cx? for the following data.

X |20 ] 30 | 40 50 60
y | 54 | 90 | 138 | 206 | 292

b)  Calculate the coefficient of correlation and equations to the lines of regressions for the
following data.

x| 13|46 |8]9]|11] 14

yl1]2]4]4[5]7]8]09

OR

) Fita curve of the type y =ab* to the following data.

x| 1 2 3 4 5 6
y | 16 | 45| 13.8 | 40.2 | 125 | 300

b)  Calculate the rank correlation coefficient for the following data.
X |60 |34 |40 |50 |45 |40 [22 |43 |42 |66 |64 |46
y |75 |32 |33 |40 |45 |30 [12 |30 [34 |72 |41 |57
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