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ENGINEERING MATIIEMATICS _ I
Paper: MA l0l
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Pass Marks : 30

Time : Three hours

The Jigures in the margin indicute full marks
for the q uestions.

Answer any five queslions.

l. (a) Using limit comparison test, show that the

2P 3P 4t'
series --::+-;*-;*"' is convergent if

l't 2't 3'l

p - q +l< 0 and divergent if P - q+l > 0.
)

(b) lf y=ssst(1ttx)+bsin(/ogx), show that

1(i) x"yr+xyr+y=0
) /- ' I t I(ii) x' y,,,r+\2n +l)*ya *V" +l)y, =o

3+3:6
Contd.



(c) l:ind thc arca ol'thc surfhcc lormed by thc

revolution ol the parabola J': - 4ax about

the x-axis by the arc from the vertex to

one end of thc latus rcctuln.

(d) Find the equation of the plane passing

through thc point (1.2, 3) and parallel to

the olane 3x+4r.'-52=0. 2

2. (a) lt 1,,= lsin" xdx. then show that

n-l | ,r
1.. =--:l. r --sin x.cosx"nn

(b) Prove that for the curve JF + y2l1 - a2l3 ,

the portion of the tangent intercepted
between the axes is of constant lcngth'

(c) Find the order and degree of thc

, ,,2/3 ,l

dilTercntial equation l-tffl =';!
\ ax/ ax

I'ind the diffcrential equation for thc farnily

of curves *2 + y2 -2oy = 0, where a is an

arbitrarY constant, 2+5:7
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3. (a) Show that an absolutely convergent series

is always convergent. Is the converse true ?

3+2:5

at the point

- =5axy.

5

Expand e''n' by Maclaurin's theorern. 5

Find the equation of the plane which cuts

the axes at the points A, B, C' if the

centroid of the triangle ABC is (p' q' r).

Solve the following differential equatilns,: 
^^5x4=20

dv __v-,

JustiS.

(b) Iind the radius of curvature
/^ ^ \t'a 5a I r

I ;,; I of the curve .x- + Y
\4 L)/

(c)

(d)

4.

(,

(u)

(iii)

dx .y +.x

.4,
2ry.7= x'+y'

CLX

1*L=v'cax
dt(iv) y3-- y-2x" -0'dx
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5. (a)

53(MAr0r)ENMI/G

State l,eibnitz test. Show that the

1 - I -,- I - I *'...
l+a2 2+a2 3+a2 4+a2

in convergent.

( 2 2\. -r lx +Y Iu=sm | . l. thenI x+v I'\.',

0u 0u
x ^ +! ^ =tanu.ac oy

serles

(b) State Euler's theorem on homogeneous
function. Using this show that if

2+4:6

2+5:7.

(c) Find the equation of the plane which
passes through the point (2, l, 4) and is
perpendicular to the planes

9x-7y +62+48=0 and x+ y- z =0'
7

Solve : 5 x3=15(a)6.

dzv dv(i) ;; 
+ *-ot = x



(ii) 4-o'),=ro'

Av t(iii) --i+a-!=sinax
dx-

(b) Find all the asymptotes of the curve

23 32 3 3x Y +x Y =x +Y

7. (a)

(b)

1.2.3..'..n
Is the series 4 ,lr-O;;1,
convergent ? Justifr your answer. 5

Define direction cosines of a line. Find
the dir€ction cosines of a line equally

inclined to Of . Oi. OZ. 2+3:5

condition x-0, y=3

d2v dv(c) Solve l+:u-2Y=O subject to the. dx- ac

una !-s.ax

I
l
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@) Exam inc the fol lowing scries stating the
test of convergence applied

(f ,)-'
| :__: I

I r' | )

(t' s)-' (+'+)-'
*l-'=--l *l-;--l +"'(2' 2) [3'. 3)
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