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ENGINEERING & MANAGEMENT EXAMINATIONS, DECEMBER - 2007

MATHEMATICS
SEMESTER - 1

Time : 3 Hours ] ‘ [ Full Marks : 70

GROUP - A
( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10x1=10
) Lt, (l-sinx)tanx=
X = 2 )
a) 1 b) 0
1 ‘ .
9 i a e [ ]

i) %ofy:sln'l_x+sin'i (1-x2)is

. _ ]
a) 0 | | b) 5
X
c —_— d none of these. '
) e ’ thes -
iti) 21 2n+1 is
n=

a) convergent
b)  divergent

c) neither convergent nor divergent

d)  none of these. | 7 4 D
ﬁr) Hu+v=x uv=yt11en3:—x¢g—)) =

a, u-v , | b) uv

¢ u+v | d -:';‘ ' D
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v) A normal vector to the plane x + 2y + 3z - 1=0is

a 2i+j+3k b T+2) 43k

- 3k o a  T+2j-3k. ]

vi) The value of x which makes the vector x 1 + 2’_}' + 8% and 27 + 3’:\] - %

+

k-> >

A
y i

<)

-2j

perpendicular is

a o0 b -1

9 1 | Q2. ]
vii) If x=rcos 9, y= rsin 9, then’a—(()—(’—eg)—) is

A -1 | b -r ’

c) +r | d) | % ‘ [ '

viii) The nth derivative of ( ax + b) 19 when n> 10 is

a) a lo b) [1_0a1°
9 o - @ . ]
n/27 '
ix)  The reduction formula of I ,, = cos " x dxis
_ 0
. n-1 : ' n
a) 1n=( . )In_l b) I,,=(n_1)1n
0 I,= ( nr_l 1 JI I d none of these. ]

X) The equation of the straight line passmg through ( 1,1, 1)and (2, 2, 2)1is
(x-1)=(y-1)=(2z-2)

. a) True , b) False. _‘ “ [:j

x) Hf(xy)=x3+3xy2+y3+x2 thenxg£+y§5 3f

a) True ‘ ’ b) False. E_J

1701
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i) J J f(x,y)dx dyﬁj J‘ f{x, y)dy |dxis always true.

a c [+ a
a True b)  False. ]
GROUP - B
( Short Answer Type Questions )
Answer any three of the following : 3x5=15

2.  For what values of x the following series is convergent ?

x x2? 3
5 *35+
1.3

1 x

Taseevsveans o

w
01
\]

3. Find the moment of inertia of a thin uniform rectangular lamina of adjacent sides of

lengths 2a and 2b and of mass M about an axis of symmetry through its centre.

4. Evaluate j (3xy dx -y 2 dy) where C is the arc of the parabola y = 2 x? from
b

(0,0)to(1,2).

5.- If y,= c;lx"n {x log , x ) showthat yn—nyn 1+1n 1

6. Ify=acos(logx)+ bsin/(logx), prove that

x2y ,o+t(2n+ 1)y, +(n2+1) y, =0.

7. Iff(x)=sin-!x,0<a<hbh < 1, use mean value theorem to prove that

T < sin b—s:,in a< 52
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b)

c)

o

10. a)

b)

c)

GROUP - C
( Long Answer Type Questions )
Answer any three questions. 3x 15 =45

Examine continuity and diﬁ'erentiability of f(x)at x=0 where f(x)=x cos% ,

" x#0and f(0)=0.

' Ifu=xf(%)+g(ii)thenshowﬂuat}cux+yuy =)g°(x-!i)and

d2u d2u d2u
2 971 g U _
x 3x2+2xy8xay+y ayz--O.

Find the extrema of the following function :

flxy)=x3+3xy2-3y2-3x2+4. 5+5+5

State d* Alembert's ratio test for convergence of an infinite series., Examine the
- x x2 x8

convergence and divergence of the series 1 + 2 tE *1gt -

Test the convergence of the following series ( any one) :

R ST
n=1

w (L), (L2)2, (L23):
3 + 35 | + 35.7 + eves oo

State Leibnitz's test for convergence of an alternating series. Prove that the

2 3
series x - % + )53- - e > is absolutely convergent when | x | < 1 and

conditionally convergent when | x | = 1. 5+5+5

Show that the equation of the plane through the points (1, 0, - 1), (3, 2, 2)

_ andparalleltothestraightlinex_1 ~u-1 _z2-2 is 3y - 2z = 2.

1 2 3

Determine the value of k so that the straigl'{t lines x; 1 % =2 —2 S and

- x-2_y-8 _z-11

i e Z  may intersect.

Find the vlolume of the solid bounded by the paraboloid of revolution

x2+y2=az,thexy‘planeandx2+y'2=2ax. 5+5+5
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12. a)

b)
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Change the order of integration and hence evaluate
_dxdy
2 *logy

Find the centroid of the area of the right loop of the Lemniscate r 2 = a 2 cos 26.

- In what direction from the point ( 1, 1, - 1 ) is the directional derivative of

f=x2-2y2 +4z2 a maximum ? What is the magnitude of this directional

derivative ? o ; o ' 5+5+5

Verify Gauss divergence theorem for the vector fleld F = y'l + x_?'+ z2f over the

cylindrical region bounded by x2+y2=9,2=0,z=2.

Verify Stokes' theoremforz-(y z+2)_f+(yz+4)7 xz R over the
surface of the cube x=y = z = 0 and x = y = z = 2 above xy plane. 7+8

END





