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Question Paper Code : 79002

5 Year M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
First Year
Software Engineering
97 SE 102 — ALGEBRA AND CALCULUS
(Common to 99 EPIN 02 for 5 Year M.Sc. Infqrmation Technology)

(Regulation 2002)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A -— (10 x 2 = 20 marks)
Form the third degree equation, two of whose roots are 1-i and 2.

Find a and b from the expansion

a b 2
——— e = 1 X X
1-xf (2-32f wrE

Find the real and imaginary part of sin{ar+if).

a +i

a1

ab

Prove that log(
a

J=?itan
Determine the extreme value of f(x,y)=x? + y* +6x +12.

Find the envelope of the straight line ‘—;:‘+%=1 where a and b are parameters

that are connected by the relation a +b=c.

Evaluate [(xdx+xydy + xyzdz) where C is the arc of curve x=¢, y=t2,
c

z=t%,0<¢t51.
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Find the value of [sin® cos? xdx.
[

Find the directional derivative of ¢ = x*yz + 4xz* at the point (1,-2,-1).

Find the work done in moving a particle in the force field
F =3%% +(2xz—y)j +2k along the straight line from (0,0,0) to (2,1,3).

PART B — (5 x 16 = 80 marks)

. x 2 2 _( 1)
(a) (1) Show that T2 2382 " 1+; log(l +x)-1. (C)]
(ii) Solve 6x5 -41x* +97x% —97x% +41x-6=0. ®)
Or

&) @) Find the coefficient of " in the expansion of — 2 2 — in
(x+2)(x—1)’

ascending powers of x. For what values of x is the expansion

valid? _ _ ®
(i)~ Solve the equation x* +2x® ~21x? +22x +40 =0, (8)
(a) (i) Express cos® #sin® @ as a series of sines of multiples of 8. ®)

(ii) Solve the equation 7cosh x +8sinhx =1 for real values of x. (é)

Or
(b) () Provethat: 33;7;9 =7-56sin® 9 +1126in* 9 -648in® 9. 8)
(ii) Iftan%=tanh%,pro'vethat tanx=sinhy. ®)

(a) (i) Find the radius of curvature of the curve r = a(l + cos§) at the point

z
=3 B 8)

(ii) Expand x’y+8y-2 in powers of -1 and y+2 using Taylor's
theorem. 8
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(i)

Find the equation of the cirele of curvature of the parabola y?=12x
at the point (38)- (8)

Use the method of Lagrage’s multipliers to find the value of the

Jargest rect-angular parallelepiped that can be inscribed in the

2 2
2ot ®)

2
iosoid =
ellipsoi i gty

1.2~
Change the order of integration in I xydxdy and then evaluate it.
o

y

®
1y b
Evaluate I I dadydx by changing to spherical polar
HE o 2% + % +2°
coordinates. (8.
Or

Evaluate ”y(z +x)dS where S is the curved surface of th
5

cylinder 27 +y" =16 that lies in the positive octant and that i

includedbetweentheplanes 2=0andz=5. (
Evaluate ‘] Eaii dx and hence show that ]—di— =2 [
Jae=y T

Verify Green’s theorem for I(xy + y’)dx +x%dy where Cis bound
(4
by y=x and y = =2,
Using  divergence theorem  evaluate ]jiws wh
5

Faxi+y’jrz®h and S i the surface bounded by the pla
:=0,x=a,y=0.y=b,z=0 and z=¢.
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(ii)

Verify Stoke’s theorem for F= (x’ + y*)f ~(2xy)j taken around the

rectangle bounded by the lines x =%a, y=0, y=b. a0
Show that F =0 +Za’)f+(2xy—z)}'+(2x“z —y+22)h s
irrotational and hence find the scalar potential. (6)





