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“ENGINEERING & TECHNOLOGY EXAMINATIONS, DECEMBER -~ 2005

MATHEMATICS
SEMESTER - 1

Time : 3 Hours ] : [ Full Marks : 70

The questions are of equal value.
' The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as far as practicable.

Note: 1) Question No. 1 is compulsory.
if) Answer any six full questions from the remaining.

1. Answer any five of the following questions : 5x2=10
1) Show that the sequence { U, } N where U, =2 (- 1)" does not converge.
ne

sin x

i) Use L'Hospital’s rule to evaluate tim
x50 X

iii) Ifu-log(tanx+tany),provethatsinzxg +sm2ygu =12,

tv)  Show that Lagrange’s Mean Value Theorem is not applicable to the function

xsln% , When x#0
flx) = in [-1,1].

0 when x=0

V) Evaluate the line integral I ( x2 dx + xy dy) , where C is the line segment
c

joining (1,0)and (O, 1).

'vl) If a, B, y are the angles which a line makes with the coordinate axes,
prove that sin 2 o + sin 2 B+sin2y=2.

vii) If I o I —3and l ? I = 4, then find the values of the scalar c¢ for which
the vectors & + c? and o - c? will be perpendlcular to one another.

vil) Find the unit vector normal to the surface x2+ y-2z =1 at the point ( 1, 0, 0).
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2. a Test the convergence of any two of the following series : 2x:3=6
1 22 33 44
i 1+ 2—2- + §§ + 4—; + g—g + e oo

1) 1 1 1
u) Sin (1—37§)+Sin(23/2)+sin(33/2)+sin(43/2)+ ...... ©o
g [22_2)°,(8%_38)2 (4% _4)s
12 1 + 23 2 + 3 - 3 + ieies °°‘.

b)  State D’ Alembert's Ratio test for infiniite serles of positive terms. Discuss the -

o0
2
convergence of the series 9, nte-"2, 1+3

n=1
3. a I« y=tan-!x then prove that
(1+x2)\yn+l+2nxyn+n(n—1)yn,1=O.
Also find y,(0). 3+3

b) Using Mean Value Theorem, prove that

4. a) Find the value of lim {(14——)(1+

b KI, = f oSN o, show that (n-1) (I,+1,_,) = 2sin(n-1)e.

cos 6

Hence evaluate j (4 cos26-3)ade. 4+2

5. a  Find the whole length of the loop of the curve 9y2=(x-2)(x-5)2. -4
b)  Find the surface area generated by revolving the asteroid x2/3 + y2/3= 2/3
about the x-axis of the first quadrant. 4

1 ox dy 3z  dw _

c) If f(x,y 2z w)=0, prove that ayx 3z X 9w X ax = L 2

6. a  Find the extrema of the function x2 + y3-3x-12y +20. 4
b) If f( v2-x2, p2-y2, v2—22) = 0, where v is a function of x, y, z, show

l1ov 19v  19dv 1 '

thatxa—u+-g*y+z—z—;. 3

¢)  Evaluate ” V4x2-y2 dxdy, where R is the triangular reglon bounded by
R

thelines y=0, x=1 and y=x. 3
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Findthevblume'Vofasolldboundedbyx:O y=0, z=0,x+y+z=1. 5

Find the moment of inertia of the solid bounded in the ‘first octant by the

coordinateplanesand—+ % + Z—' =1 (a>0, b>0, c>0),(pisthe

constant density of the solid ) about the x-axis. ' 5

A variable plane passes tﬁrough a fixed point ( @, b, ¢ ) and meets the coordinate

axes at A, B; C. Show that the locus of the point of intersection of the planés

through A, B, C and parallel to the coordinate planes is % + s + % = 1. 5

A straight line with direction ratios 2, 7, - 5 is drawn to intersect the lines
x-5 _y-7 _z+2 x+3 _y-3 _z-6

§ = -1 =71 and "3 = “5— = T~ . Find the coordinates of
the points of intersection and length intercepted on it. ’ 5
Given two vectors & = 3% - 3 + 0k and _B = 2%+ 3 Sfc express Ts? in
theformB1+ Bz,where B is parallel to o and 32 isperpendiculartoa 3

Given three vectors 71) . B, 2, prove that

dax(Bx2)=(3.2)B-(23.8)2 4
If _r?‘=x'§+;y3+zk and r= I?I » show that grad f(r)_x_r"y=6,
where 6 is the null vector. ' ' - 8
Prove that curl(grad (f)) =0, where 6 is the null vector. 2

Verify Green's theorem in the plane for ﬁ ( x2dx+ xy-&y ) , where I is the

square in the xy-plane givenby x=0, y=0, x=a, y = a(a> 0) described
in the positive sense. ‘ : 5

Evaluate by Divergence theorem
” {x2 dydz + y2 dzdu + 2z (xy - x - y) dxdy} , where S is the surface of
s

the cube 0<Sx<1, 0<y<l, 0<sz<1. B 3
Show that '

[ —dxdydz___ 1 [log2_§]

(x+y+z+1)3

integration benig taken over the volume bounded by the co-ordinate planes and

the plane x+ y + z= 1. 5

Find the Moment of Inertia of a thin uniform lamina in the form of an ellipse
2

a2 + %3 = 1 about its major axis. ‘ 5
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