\¢@) wihal ar€ 1dentifiers and keywords in C language ?

(b) Write a short note on structure ot C program.

(c) What is difference between local and global variables 2
(d) What is difference between array and string variables ?

MATHEMATICS Paper-I|

(Solid Gcometry)
Time Allowed : 3 Hours ' Maximum Marks ; 30

Note : Attempt five questions, selecting at least two questions from each
Section. ‘

Section —1

I. (a) Shift the origin to a suitable point so that the equation 2x? + 32+
Z2+xy+zx —x —10y—4z + 22=0

is transformed into equation in which the first degree terms are
absent. |

(b) If</,m,n,>and <[, m,n >bethe direction cosines of two lines
inclined at an angle 6, show that the direction — cosines of the

direction bisecting them are-

hthy )\ gmam ) o (mtn) g
< sec—,| ———— |[sec—, sec— > 33
> 2’1 2 2’| T 2 2

2. (a) Find the equation of the sphere circumscribing the tetrahedron

X y z
whose facesarex=0,y=0,z =0and —+=—+—=1.

a b c
(b)~Find the locus of the centres of the spheres passing through the
fixed point (0. 2, 0) and touching the plane y=0. 3

3.\(3) Prove thatevery sphere through the circle x2 + y*—2ax + =0, ”
0 cuts orthogonally every sphere through the circle x> +2* =1 )
=0.

(b) Find the equation of a sphere which belongs to the coaxial syst<"
whose limiting points are (1, 2, 0), (2, 2, 0) and which passes thfo“3 )
the point (3, -1, 0).
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cjrcle.

®) Fin

PAr— %
45 find the equation of the right ci ”
) , circular cylind .
4. @ ircle through the points (2,2, 0), (0, 2,% l?o 0 gjsa? t:zdm?indiﬂ;e
s s U, g g

d the equation of the cylinder whose generators are parallel to

x-4 y _z-3

— —

the line --5“ 5 »

hyperbola 4x2 -3y*=5,2=2. 33
Section —1II

5, (a) The section of a cone whose vertex is P and guiding curve is the

and whose guiding curve is the

x2 y2
ellipse 7 + el =1,z = 0 by the plane x = 0 is a rectangular
2 2+ZZ

hyperbola. Show that locus of P is — + =
a

(b) Find the equation of cone with vertex (5, 4, 3) and gui
32+ 27=6,y+2z=0. |

6. (a) Show that the plane 6x + 3y —2z=
in pcrpendicular lines.

2

ding curve

33
Ocutstheconeyz+zx+xy= 0

es'to the cone fyz + mzx + nxy = 0 are

ators of the cone P +miyt mwz -
33

_144yz —96zx — 48xy=0 represent a
the line 3x=2y =2. Find its vertical

(b) Prove that the tangent plan
at right angles to the gener
2mnyz _2nlzx —2Imxy = 0.

7. (a) Show that 33x2+139%+ 952
right circular coné whose axis is

angle. }
(b) Show that the locus of the foot of the perpendicular from the centre
o yz ey '
of the ellipsoid — + 777 7 7 1 to any of its tangent plane IS
a c :

(& 4y + 2= d B+ O >
Q. (a) Reduce the equation
112+ 10y? + 622 — 8yz + 42X — 12xy+7

't: the standard form and show that it repres
ind th> equations of the axes.

(b) l:"a right circular cone has three mutually perP
then show that its vertical angle is tan™ 2 -

2x__72y+36z+ 150=0

ents an ellipsoid. Also

endicular generators,

42
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MAI":"‘HI LA b e

(Calculus-II)

[ime Allowed : 3 Hours Maximum Maris .
Vofe: Attempt five questions in all selecting at least fwo questions from,

each Section.
~ Section —1I

1. () Show that origin is the point of inflexion for the curve y=xi» -

x2+1

(ii) Find the points of inflexion of the curve Y="577 . Also find the

interval where the function is concave upwards and concave

downwards. 24

2. () Find the nature and position of double points of the cure y (y-6)
=x?(x-2) -

(i) Trace the curve x’”3 +yP=a". 4 33

3. (i) Findall asymptotes of the curvex3 xiy —xy? + y’ +2x2— 4y + 2xy
+x+y+1=0.

(11) Find the equation of the cubic curve'which has the same asymptotes.

as the curve x* — 6x%y + 11x2 —6)” + x +y + 1 = 0, and which pass

through the points (0, 0), (2;0).and (0, 2). 33

3a 3a
4. (i) Find the radius'of curvature at the point ( > —2—) on the curve

2+y=3axy. '
(u) If C and C; be chords of curvature parallel to axes of x and y

respectlvely at any point of the curve y = ae, then prove that :

l
C 172 +C l./2 - 3
g Y 2aCx “
Section —II
5. (i) Evaluate:
1
| —dx
chvsh2x +sinh 2x

. :r/2‘ 5 ' : & n-1 1/2
(i) lfl,,:_[o xsin” xdx,n>1,n € N, prove that] ={ — — Lo+n .
33
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Aﬁl'll—

P 3 .
= Jsm xcos” xdx , prove that :

6, @1 1z
» +1 -+
I _sin” xcos™'x m+n+2
mn +——'——1 .
m+1 m+l T

Hence evaluate | P
1

: 1
(i) Use Trapezoidal rule to approximate Lm— dx by taking A = 4.

Also find the error. 33
7. () Evaluate: ‘
S 1 1
lim | —+——% o
n—oe|n n+l n+2 5n
2L grand X+ =9 33

e area bounded by the curves)

of parabola P-4y +2X= 0 which lies in

(i) Find th

8. Find the length of the arc
the first quadrant.

(i) Find the volume of the sO

of the loop of the curve )’

1jd-formed by the revolution about x-axis
33

(a+x) =¥ (3a—%)

B B B8
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