B.E. 1 SEMESTER EXAMINATIONS, 2011

Mathematics- I

(MA-101)
Full Marks: 70 ) Time: 3 hrs

Use separate answer script for each half

First half

Answer guestion no. 1 and any two from the rest of this half S

1. Answer any five (5x3=15)

a) If f(x)=tanx, then prove that
1O "Cof O+ "Cof ™ O o =),

b) If z=f(x,y),where x =e*cosv, y =e" sinv, show that

oz oz 2u oz
y—+X——=e —.
ou ov oy

¢) If u=x¢(y/x)+y(y/x),then show that x—gxu—-{-y%:xgi(y/x).

d) Expand 3x°® +2x? —7 in powers of x+3.
e) Determine the radius of curvature of the curve x? +y* —4x+5 at the point (5, 0).

f) Determine the asymptotes to the curve x* - y4 + 3__;(:2 ¥+ ?:xy2 +xy =0.

g) Determine the Cauchy’s remainder after n terms in the expansion of log{1+x).

2. a) State and prove Taylor's theorem with Lagrange’s form of remainder.

o, St -2f(@+ fla-h) _ ,
Lt h? =f"a), provided

b} Prove that -

f"(x) is continuous. _ _ (20)

n

3. 8) If Hisa homogeneous function of degree nin x and y and if u =(x2 +y2)'5 ,

0 ou) 0 Ou
the that —| H— |+—| H— |=0 .
nAprove a ax( ax) By[ 6))) 0

T .
by fV = (xz +‘y2 +22) , then show that 7, +VW +V,=2/V . (10)
4. Answer any three
a) Determine the radius of curvature at the origin to the curve x* + y? = 6a(x + y).

b) Fgr__\d the asymptotes of x(x~—y)* —-?;I(x2 -3)+8y =0



¢) If f(x,y) =0 be the equation of a curve, show that the radius of curvature at any point

(x,y) to the curve can be expressed as p = (f +fy )3/2
’ fof =215 11, + [ 1

d) Using Lagrange’S method of undetermined multiplier compute the minimum distance
of the plane x + y+ z =1 from the origin. ' (10)
SECOND HALF

Answer any three questions
(Two marks are reserved for general proficiency)

1
—=——=2dzdy,
//R V2 + 2 Y

where R={|z |< 1,|y|< 1}.

// T
T2 27

over the positive quadrant bounded by the circle 22 + 3% = 1.

5. (a) Evaluate

(b) Evaluate

| (5+46)
6. (a) Test the convergence of the series
6 + 8 + 10 +
135  3.5.7  &579

(b) Test the convergence of the series 3~ a,, where a, = (n® + 1)3 — n.

, (6+5)
7. (a) Prove the series

Ili2 .’113 . x"
—— - (=D)L
=5+ 3 +(-1) —+ to o<

is absolutely convergent when | z |< 1 and conditionally convergent when | z |= 1.
(b) Discuss the convergence of the series

oc

Z cosnn
n2 41

n=1

(6+5)

8. (a) Find the equations of the tangent plane and normal line to the surface
222 4+ y2 + 2z = 3 at the point (2,1,-3).

" (b) Find the directional derivative of 2, where
T = ay?i + 2077 + 22°k

at the point (1,2,1) in the direction of the normal to the sphere 22 + y? + 22 =6



at the point (2,1,1).
) - (5+6)
9. (a) Show that,
A = (6zy + {.3)§ + (32 — 2)j + (3z2° — )k -

is irrotational. Find a scalar function ¢ such that A= %.- -
(b) Verify Stokes’ theorem for
F = (2c —y)i - yzﬂ} - y22k,

where S is the upper half surface of the sphere z2 +y?+ 22 =1 and Cis its boundary.
' - (5+6)



