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ENGINEERING MATHEMATICS-I

Paper : MA 101
Full Marks : 100

Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.

Answer any five questions.

1. (a) Find the radius of curvature of the
curve x +4y =va at (x,y)- 7

(b) Find the volume of the solid formed by
revolving the cycloid x=a(@-sinb)

and y=a(l-cos6) about its base.
7

(ol M 1 8 cos™ [%}ﬂog(%) , show that

x2yn+2 +(2n+1)xypa + 2n2yn =0.

Contd.



2. (a)
(b)
(c)
(d)
3

. w41 X"
Show that the series . -(_n_“):i_— is
n=1
convergent if x<1 and divergent if

x21. _ R -

x-2 y-1_z-4
R A
and 2x-3y+z=0=x+y+2z+4 are
coplanar. Find also their point of
intersection. S5+1=6

Prove that the lines

If (4,m,n;) and (l,my,n,) be the
direction cosines of two perpendicular
lines. Then prove that the direction
cosines of the line perpendicular to both

of them are myn, —-myn,, njl, -n,l, and

tlmQ L~ lzml . 4

Using comparison test, show that the

series Y %’% is convergent. 4
n=1 n.

Solve : (any three) 3x4=12

oody Sl

(I) Ex'—é~+6ax—2+12&x-—+18y=0’

y(0)=0, y'(0)=0, y'(0)=2
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dy dy

(ii) A ——-6y=e oosh2x
&y . d
(iii) —-—-—dxg+2di+y=x

2 d? d
(iv) x dxy Qxa-xg—dfy x*

(b) Form the differential equation from :

4+4=8
) Ax*+By?=1
{i) Ae®* +Be* =y
4. (a) Solve : 4x2=8
() Y=2px+yp’
(i) y=(x-a)p-p’
: - (-1" '
(b)) 1s the series Y [n converge
n=l1
absolutely ? Justify. 5 ’

(c) Find the equation of the evolute of the ‘
-parabola y® =4ax. 7
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(b)

(©

(b)

(c)

(d)

Find the asymptotes of the | .l
x° +3xy 4y -x+y+3=0 Oy
Show that the length of the asteroxd
P4 y¥ =a? is 6a. 6
Solve : (any two) 4+4=8

g (x+ 1)% = x(y2 + 1)

i) (x?-y?)dx-xydy=0
(iii) e*tanydx+ (1 - e"‘)sec2 ydy=0

Find the equation of the plane passing
through the middle point of the join of
the point (2,-3,1) and (4,5,-3) and in
perpendicular to the line joining the
points. 5
Find the equation of the sphere through
the points (0,0,0), (1,-1,0), (2,0,-2) and
(0,1,2).

Solve the simultaneous equations

dy

e
B a0y X 9ya3 _
R STl it

Show that the function

fl,y)=2x" -3x’y +y* does not have

a maximum or a minimum at (1,1).
6
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