Time AHowed : Three Hours

Note: Attempt five questions, selecting at least two ques
All questions carry equal marks.
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(Solid Geometry)
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tionS ﬁ‘()m each Sect;oaﬂ
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Section —A

Shift the origin to a suitable point so that the e
—4x -8y +6z-4 =0 is transformed into an equation in whijch the fig
degree terms are absent. :

Transform the equation 1.3)(2 +13
0 when the axes are rotated to th

1 2
quation x2 4 V2 4 5

y2+ 1022+ 8Xy'—dyz 4z, _ 144 =
€ axes having direction COsings

(2012 23
. | 3a3a3 ’ 3, 3a3 an 3331 3/

1. (@)
(b)
2. (a)
(b)
3. ()
®)
4. (a)
(b)
5. (@

Find the equation ofthe s
0, 1) and whose centre |

Find the centre and radi
2X+3y+6z=14.

Show that the plane 2x . 2y+2z+ 12 =0 touches the sphere x2 +y2+
22 —2x -4y +2z=3 and find the point of contact,

Find the equation of the tangent planes to sphere x2 + y2 + 22 + 6x -
2z+ 1 =0 which pass through the lines x + z— 16=0 ,2y—3z+30=0.

Find the equation of right circular cylinder of radius 3 and having
for its;axis.the line

phere passing fhrough (1,0,0), (0, 1,0), (0,
es on the plane 3x —y + z=7,

us of the circle given by x2 +y2 + 72 =49,

x-h y-3 55—z
2 2 7

Find the equation of cylinder whose generatixes are parallel to the

. ox=I y+1 z-3 : la
line . 5= 2 and whose guiding curve is the parabo

x2+2y=0,2=0.

Section - B

Find the equation of the right circular cone WhOS_e vertex is at the

pOint (29 1, —3), Semivertical angle 300 and the direction Cosines Of
whose axisare 3 : 4 : 1.
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() PR T RAEE AT DL qQuadric cone which pa:

di wses through the
three coordinates axes 2

and the three mutually perpendicular line:

6. (a) Find the equation of the cone whose vector is (2,-3, 1) and whose
guiding curve is 4x? + y2 =1 2=,
(b) Find the equation of the cone circumscribing the sphere x? + y? + 72
+2x -2y ~2=0and having its vertex at (1, 1, 1).
7. (a) Prove thatthe equation 4x*—y? +22% + 2xy - 3yz+ 12x — | 1y 4467 +
y = 0 represents a cone whose vector is (-1, -2, =3).
(b) Findthe lines in which the plane x —2y - z=0 cuts cone 3%? + 4y’ -
z* = 0. Find the angle between them.
8. (a) Show thatthe equation x? +y? + 2’ — 6yz — 2Zx~2Xy— 6x - 2y — 2z +
2 = 0 represents a hyperboloid of two sheets.
~ (b) Reduce the equation

6y? — 18yz— 6zx + 2xy — 9x + 5y =52:+2 = 0 to the standard form.
MATHEMATICS Paper-ll

(Calculus—1II)
Time Allowed : Three Hours Maximum Marks :30
Note: 1. Attempt five questions in all, selecting at least two questions from

each section.

2. Each question carries 6 marks.
Secfion—1I

1. (a), Show that the line joining 11e two points of inflexion of the curve :
. (a

yz(x_a);xl(x+a),x¢ia -
subtends an angle /3 at the origin. 3
2 — 3 “.
(b) Trace the curve Y™~ (x + 1) 3
Find the asymptotes of the curve -
2- (a) 5 +Xyz+2x2_2xy_y2___6x_2y_2y+2=O | |
’ )(/j show that they cut the curve in at most three points which lie on
an
aight line 2x - 3y—-4=0.

the str - ‘ |
Dctermine the position and nature of the double points on the curve:
®) 7(_~»,y3~-7x2+4y+ISx—lE&zO. 3,3
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50 S . >
3. (a) Define circle of curvaturc. Find the equation of the curye

i+ fy=va.
that the points of intersection of the curve xy (x?— y2) _ s ;
lie on ellipse whose eccentricity

(b) Show
~9y?+ 144 = 0 and its asymptotcs

is 4/5. 13
4. (@) IfC, Cp denote the lengths of chord of curvatures of the cardioid

=a (1 +cos0)along and pcrpcndicular to the radius vector through

any point respectively. Prove that :

3(C2+Cp) =8aC,.

(b) Find the interval in which the curve y = (x> 4x-+ 5) e™ is concave

upwards or downwards. 4,2

Section—11
n/4
5. (@ If J tan” xdx, show that, forn> 1,1 +1 .= l . Hence deduce
0 =
the value of L.
¥ x?
(b) Evaluate Jcosh"'( x’ de ' 6
| —x° '

6. (a) Find thellength of the curve x2? + y? = 2> measured from (0, a) to

anypoint (x, y).
(b). Findthe volume of the solid obtained by revolving the area included
between the curves y? = x> and x? = y? about X-axis. 6

7. (a) “Find the surface arca of the solid obtained by revolving the curvey
1
=2x+ 1+ 2 about x-axis for | £x <2,

. bl M '
(b) Use Simpson’s rule with n = 4 to approximate [ (x* + 1)dr. Also
-1

find the error. | 3 3
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ricit\’
il
iQ:C;B (d) perive the reduction formula for I.\‘" sin (ax) dx. Hence evaluate
r
Ollgh 1 r/2 3
' J x” sin(x) ax. 2.4
: 0
Cave MATHEMATICS Paper-lii
4.2 (T heory of Equations)
Time Allowed : 3 Hours Maximum Marks : 30
. Note: Attempt five questions in all selecting at least two questions from each
luce unit. All questions carry equal marks. '
Unit-1
1. (@ Find a polynomial of least degree having -2, 1, 3 as its zeros and
having value-8atx=2.
| (b) Find g.c.d. of two polynomials |
2 : f(x)=x*+6x2+ 1 1x+6andg(x) =x>+7x+10. Express the g.c.das
a(x)f(x)+b(x)g(x).
) to 2. (a) Solve the equation x4 +2x% — 2x — 1 = 0 given that it has multiple
_ roots. ' _ .
ded (b) Prove that the complex roots of a real polynomial equation occur in
6 | conjugate pairs: | , | it roots
. 3 2 = 1 1S r
ey 3. (a) Solve the equation x* + 2x* —21x*-22x +40=0giventha
areinA.P. : s
(b)\\ Solve-thé equation x4 8x3 + 14x7+ 8x — 15 =0 given that two of’its
. i t osite in sign.
roots are equal In magmiudf l;l;,ofl])_?,x 6 = 0 into one in which
o3 x> _
4. (a) “Transform th-e eq_uaf;onand L oive the equation. |
second term is misS! %+ 24 x + | =0 form an equation whose roots
.ISO ..\ (b) Ifa B, y are roots of 2x" + X ;
b ’
re
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(a)

(b)

(b)

(b)

(b)

BINDRA QUESTION PAPE
T —

Unit-1II
Find the equation whose roots are squared differences of the roots
of the equation x> + 6x* + 9x + 4 = 0. Hence show that given equatjo;
has a double roots.
Letf(x)=a,+a Xx+ax*+...... +a_x" be areal polynomial of
degree nand a, # 0. Let r and s be the number of variations in sig
of f(x) and f(—x) respectively. Show that n —r — &is'even.
Show that the real roots of the equation x* — 10%? —13x2 + 60x + 65 =
0 lie between —4 and 12.
Use Newton’s method of divisor to find the integral roots of the
equation : ‘
3x*-23x3+35x2+31x-30=0.
Use Cardon’s method to solvé ;x> + x2 — 16x +20 = 0.
For the equation x> — 6x2-~6x— 14 =0, find G* + 4H> and hence
discuss the nature of roots.
Solve the biquadrafic\x* — 6x°. +3x? + 22x — 6 = 0 by Descarte’s
Method.
Solve by Ferrori’s Method, the equation 2x* + 6x3 — 3x2 + 2 = (.

COMPUTER SCIENCE

Paper : CS03 : Theory - A, Operating System Concepts

Time Allowed,: Three Hours Maximum Marks : 30

Note:

Attempt five questions in all, including Q-9 in Section - E, which is
compulsory, taking one each from Section-A to Section - D.
Section — A

I. Describe the objectives and functions of Operating System. Also explain
the different services provided by the operating system. Describe the

structure of an Operating System. _ 6
2. Describe the different types of Operating Systems and their salient
features with examples. 6
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