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ENGINEERING & MANAGEMENT EXAMINATIONS, DECEMBER - 2008

MATHEMATICS
SEMESTER - 1

Time : 3 Hours] A ' [ Full Marks : 70

GROUP - A
( Multiple Choice Type Questions )

1.  Choose the correct alternatives for any ten of the following : 10x1=10

1) The value of Lim log sin x is
x50 61tx
1
a O b). 3
) 1 d) none of these. |:|
1
)l  The sequence { 3n } is
a)  monotonic increasing b) oscillatory
c) divergent . d) monotonic decreasing. [:J

il The distance between the two parallel planes
' x+2y-z=4and 2x+4y-3z=31is

5 : 5
c) —1\1_2:4 d) none ofﬂmeée. L____I
iv)  nth derivative of sin ( 5x+ 3 ) is
: nn
a 5"cos(5x+3) b) 5“.sin(—2—+5x+3)
c) 15.sin(%+5x+3) | d) -sin(5x+ 3). I::
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v)

,vn

‘vm)

= -1 Y Ju d
Hu(x y)=tan [x).thenthevalueofx + ya—yis

ox
a o b) 2u(xy)
¢ u(xy) / d) none of these.

Iff(x)is continuouéin[a, a+ h], derivable in ( a, a + h ) then

fla+h)-fla)=hf{a+0h), where

a  ©is any real b) 0<06c<1

c) 0>1 d) 0 is an integer.

The value of f_r(x+y)dxdy=
10

a 2 ' bl 3

c) 1 d) 0.

The series :E ," —1; is convergent if
nP

a) pzl' b) p>1

¢ p<l | d) psl.

]

Value of fx dy where C is the arc cut off from the parabola y 2 = x from the

C

point (0, 0)to (1, ~1)is

1
b) 3

(A

a) -

c) 0 . d) none of these.
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x)

xi)

xit)

xdii)

xiv)

Xv)

n/2
J/ sin2 xdx =

0

7 8

3 15 b 15

8n 4

C) ﬁ d)v ﬁ'
- _ dlxy) _
fu+v=x, uv=y, then S =

a) u-v b) uv

¢ u+v - d) u/v.

Iff(x)=1—s-i—h§2%:—c, x:#g- iscontinuouéatx:zzt- thenf(g-) =

a 3 b 1
g -1 . ' -d) 0.

The value of the constant p, so that the vector function
5 ,
f=(x+3y) ?+(y—2z) 3+»(x+pz) k is solenoidal, is

a -1 b) 2

g -2 | | d) 1.
If3=3?—29+ﬁ, ?=2?-—fc. then (Hx?).'&’lsequalto
a o0 b) 1

Jd 3 a -1

Lim
The limit x-0 -—21!—2- does not exist.
y->0 X°+ Yy

a) True b) False.
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| GROUP - B
( Short Answer Type Questions )
Answer any three of the following.  83x5=15
S n/2 ,
‘2. Prove thatif, I = x"sin xdx, then I . +n(n-1)I,_,=n(n/2)""1,

3. Test the convergence of the series

[

z (\In4+l—\/n4—l).

n=1

4. Iff(x)=sin"!x, O<a<b< 1, usemean value theorem to prove

b-a <sin-!b-sin"tac b-a

Vir-a2) - Na-p?)

| dn (log x nd |
5. Showthata}—-,; (—5—): (-1)"n -1 (logx-1-1/2-1/3-...... -1/n).

6. Find the values of a and b _such that

Lim 0(1+acosO)-bsino

650 : 03 . =1

7. Find the equation of the sphere having the circle x2+y2+ 22 - 10y + 4z-8 =0,

X+ Y+ z=6 as a great circle.

GROUP - C
( Long Answer Type Questions )
Answer any three of the following. 3x15=45

8. a) Using mean value theorem prove that

X -1 r
1+ x2 < tan J{<x.0<x<2. 5
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b)

c)

9. 3

" b)

2

10. a)

b)

c)

1
If zis a function of xand y and x=r cos 0, y = r sin 6 then prove that

9%z 9%z 92 , 1oz 192
‘ax2 t dy? ar"’. Coror * r2662'

Iff(h)—f(0)+hf’(0)+ f”(eh) 0<06c<1, f(x)-l/(1+x)and

h =7, find . ‘ , ‘ 5
Show thét for the function
xZy? .
3 3, \
Flxy)= ] X7+y? . (2 y)=(0.0)
0 v (x,y)=(0,0)"
fxg(O.-0)=fyx(0-0)- 5

State cbmparlson test for convergence of an infinite series. Test the convergence
of any one of the following series : |

) 6 + 8 + 10 +
1.3.5 4.5.7 ° 579 " v

2P 3P 4P .
if) 1+§T'+§T+H+ ...... (p>0). 5

Find the extreme values, if any, of the following function :
flxy)=x3+y3-3axy. \ 6
. /2 x/2
Obtain the reduction formula for J cos " x dx. Hence evahiate I cos®xdx. 5
0 ’ 0

. t X .
Compute the value of H y dxdy where R is the region in the first quadrant

bounded by the ellipse ——‘ + !bLz = 1. ‘ _ 5

n/2

-

Obtain the reduction formula for j sin ™ x cos " x dx, where m, n are positive

integers (m> 1, n> 1) . Hence evaluate
/2

J sin 4 x cos 8 x dx. 5

0
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11. a)

b)

c)

12. a)

b)

c)

13. a)

b)

c)

1 1
3 3
x_-i-_y_l then verify whether the following indentity is ture :

Ifu=sin-! ;
x2+y?2
92u 92u 92u tanu (13 tan?u
g 07U g 0°u _ te 13
X} oxT t WMUpny t Y 2= 12 \127 7 12 5

Find the angle between the surfaces x3 + y2 + 2% - 3xyz = 5 and

x2y+y2z+22x-5xyz=8atthepoint(1,0,1). 5
Evaluate[;r"-r.’%’.’]where_r’=acosu7+asmu_?+buft. 5

A variable plane passes through a fixed point ( a, b, ¢) and meets the coordinate
axes at A, B, C. Show that the locus of the point of intersection of the plane

through A, B, C and parallel to the coordh:ateplaneeis%+-3+cfz= 12 5

1 y-2 _2z-3
=<3= =

Show that the straight lines x; 7 and

x;5=y_;__4=z-55 are coplanar. 5

2

2 2
Find the length of the perimeter of the asteroid, x3 + x3 = al.

Determine also the length of the cycloid x=a (0 +sin8), y=a(1-cos8).

1

2x2;=5

Discuss the convergence of the series _c%(:rult_) Is it absolutely
n=1

convergent ? 5

Find the directional derivative of f(x, y, z) =x2yz + 4xz? ai the point

: [1.2.-1]inthedl'rectionofthevectorﬁ-?-2?:. 5
Find the moment of inertia of a thin uniform lamina in the form of an ellipse
2 2
i-g - 1;_2 = 1 about its major and minor axes respectively. 5
END
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