..: . Time: 3 hrs.

. For the cycloid x=a(8-sin0), y=a(l-cos0), find = and
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Engineering Mathematics |

Note : Answer any FIVE full questions choosing

at least two questions from each part.

Part A
. Find the n® derivatives of,
i) ¢ “sin’x.
i) ad
(x—D{2x+3)
Prove that
~1YT
D" Ing:l-—-( L |—logx—l——lv—i --------- 1 .
x L |_ 2 3 "

With the usual notation, prove that

2
1 _ 1 1(&)'

Pr 2 A de

3x> +4y2

If u=sin".
3x+4y

J ou Oou
, prove that x——+y——=tanu.
ox oy

fu=f{x—y, y—z,2-3), prove that & + ou + ‘f\u =
dx oz

If x=e"cosv and y=e¢"sinv, showthat J-J'=1.
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Max. Marks:100

(07 Marks)
{07 Marks)
{06 Marks)

{07 Marks) |

(07 Marks)

(06 Marks)

Obtain the reduction formula for 7 = Icos"xdx , where n is a positive integer and hence

0
evaluate Is.

2a
Evaluate : Ix2\)2ax—x2 sdx .
0

Trace the curve yz(a*x) :x3, where a>0.

ds
dx dy
Find the area of the cardioid » = a(l+cos6).
P«
By the differentiation under integral sign, evaluate IJ;
0

ogx

of2 -

dx , given o= 0.

(07 Marks)

(07 Marks)

{06 Marks)

(07 Marks)

(07 Marks)

(66 Marks)
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. PartB
Solve : L

- dy _ x(2logx+1)

]) ——=— .
dx SIn y+ ycosy
i) (1+y?)dr=(tan~ y—x}p

2 3 2 4
11i) (Sx +3x2 Yo —2xy }ir (2x y—3x y -5y J:zfv-:(] (15 Marks)

Find the orthogonal traj ectories of the family 2a =1-cos0. (05 Marks)
r .

Test for convergence of the series,
oo -

1
nz=; \/n_ +n+l
Test for convergence of the series,

¥ x2 3

L . S ' (07 Marks)
1-2 2.3 34

Test the following series jor convergence and absolute convergence,

1__1_+J___1_+ ........ (06 Marks)

5 9 13

{07 Marks)

If -{I],ml M, ) and [I _.mﬁ‘_.r:2 J are the direction cosines of two lines subtending an angle 9

between them. Then prov. that cos8 =] J? -H?"] m, +uon_ . {07 Marks)

[

Find the image << tiic poin 71,-1,2) in the plane 2x+ 254z =1 (47 Marks;
Find the magm'tucle and equations of the shortest distanice between the lines
x-1 y-2 z-3 and x-2 y—-4 z.5

(06 Marks)

A particle moves on th: curve x-—2r2, y= =12 —4t, z=3¢-3, where ¢ is time. Find the
components of velocity ang acceleration at time f = I'in the direciion of i-37+2k .

{07 Marks)
If F=grad(x> + v +z3 ~3xyz). Then find diy F and curl F . * (07 Marks)
Prove tha Vx[q; }EJ - v¢x§+¢( Vx?i). (06 Marks)
T
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