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Group - A 

[Calculus] 

(Marks : 20) 

1. Answer any two questions : 

(a) If f(x) = 
x(e½-e-Yx) 

e½ +e-½ 
when x-:t:-0 

O, when x=O 

show that f(x) is not derivable at x = 0. 

(b) If x =sine, y = sinp e, then prove that ( 1-x2 )Y2 -xyl + p 2y = 0. 

( c) Find the length of a quadrant of the circle r = 2a sin 0. 

2. Answer any four questions : 

( ) D . h l f d fi h. h 1· x{l+ pcosx)-qsinx . d. a etermme t e va ue o p an q or w 1c 1m 
3 

exists an 1s equal to 1. 
x-40 X 

(b) If loge y = tan - l x, then show that 

(ii) (1+x
2

)Yn+2 +(2nx+2x-l)Yn+l +n(n+l)yn = 0. 

4 

2+2 
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( ) F. d d · c: 1 c: 1 f · m n xdx • where m n are positive integers greater than I 
c m a re uction 1onnu a 1or m n = sm xcos , ' · 

' 

½ 
Hence, find a reduction fonnula for J m,n = f sin"' xcosn xdx. 

0 

(d) Find the total length of the curve r = a cos 0. 

4 

4 

x2 y2 
( e) Find the surface area of the ellipsoid fonned by the revolution of the ellipse a2 + b2 = l about its 

major axis. 4 

(f) The area enclosed by the astroid x½ + y½ = a½ is revolved about X-axis. Find the volume of the 

solid generated. 4 

Group - B 

[Geometry] 

(Marks : 35) 

3. Answer any two questions : 2½x2 

(a) In any conic, prove that the sum of the reciprocals of two perpendicular focal chords is constant. 

(b) Find the angle of rotation of the axes about the origin which transfonns the equation x2 - y2 = 4 

to x'y' = 2. 

(c) Find the equation of the sphere having the circle x2 + y2 + z2 = 9, x- 2y + 2z = 5 for a great circle. 

4. Answer any five questions : 

(a) Reduce the equation 5x2 - 6xy + 5y2 - 4x - 4y - 4 = 0 to its canonical fonn. Hence find the nature 

of the conic. 6 

(b) Two lines are drawn at right angles, one being a tangent to y2 = 4a.x and the other is a tangent to 

x2 = 4by. Show that the locus of the point of intersection of the lines is the curve 

(x2 + r)(ax + by) + (bx - ay)2 = 0. 6 

( c) Show that the straight line r cos (0 - a) = p touches the conic !.. =I+ ecos 0 if 
r 

(/ cos a. - ep)2 + 12 sin2a. = p2. 

Also find the equation of the nonnal to the curve at the point of contact. 3+3 

(d) A sphere of radius k passes through the origin O and meets the axes at A, B, C. Prove that the 
locus of the foot of the perpendicular to the plane ABC from O is given by 

6 



( 3 ) ( Z(lstSm.)-Mathematics-H!DSCC-1/CCF ) \~\ ), ~'lh,'\'\' S hM p,\h\l~ \ 0, I, 0) tlnll (J, ~s, 2) nl opposite ends of a diameter. Find the equation of U\(', ~~'\\' \.\l\ Wh\\'l \ ll\Q lnt1m1eol1(1n of lhe plune 5x - 2y + 4z + 7 = O with the given sphere ~ ~ \' ~t\..~\\ \"h~ lt\ , . 
6 ft) ~\\\.' th{\ \ H\1:' '-'"\l\lt\ti,in of tho cylinder whose generators touch the sphere x2 + y 2 + z2 = 4 and ~\~ ~ \dk uli\r to tho plnno x + y - 2z = o is 5x2 + 5y2 + 2z2 + 4yz + 4zx - 2xy = 24. 6 ~£,) Find the eqm\ti('lnS to generating lines of the paraboloid (x + y + z)(2x + y - z) = 6z, which pass tht\.'Ugh th~ point ( I. I. I). Hence, find the angle between these generators. 6 lhl R~"e the equation 7x2 + y2 + z2 + 16yz + 8zx - 8xy + 2x + 4y - 40z - 14 = 0 to the canonical torm and find the nature of the conicoid it represents. 5+ 1 

Group - C 

[Vector Analysis] 

(Marks : 20) 
5. Answer any two questions : 

(a) Prove that [ax b bx c c x a]= [ab c J2 for any three vectors ii, ii, c. 

1 

(b) If .r = 12i _ e5in(t½)] for t E [-1, l], then find f (r · ~)dt. 
-1 

(c) Find the directional derivatives of J = x2yz + 4xz2 at (1, - 2, -1) in the direction 2t - ]-2k. 
6. Answer any four questions : 

(a) Show that three non-coplanar vectors a,b,c can be put as 

a= a:a ](bxc)+[!:~fxa)+[!/-iaxb) [abc abc a C 

and similar expressions for b and c · 4 

the straight lines r = (i + 2] + 3k) + t ( 2i + 3] + 4k) and 
(h) Find the shortest di stance between 

. . ") ( ~ ~ sf) p· d the vector equation of the plane containing any one of the r =- (k t +3.J + 4k + s 31 + 4.1 + .. '" 
2+2 ~i vcn lines and the line of shortest distance. 

(1 I _12) (1 + lvl2) = (l _;; . v )2 
+ iu + v + ( u xv )12 . - d - prove that + u (c ) JIM uny two vectors u an v, 4 
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( d) Solve for r from the vector equation k r +ax r = b, k :t:- 0. 4 

(e) If the vectors al+ J + k, i + b} + k and l + J + ck, (a, b, c :t:-1) are coplanar, then find the value of 

th . I I I e expression --+ --+ --
1-a 1-b 1-c 

4 

(f) A force 3i + 2}-k form a couple by acting at the two points (1, 0, 2) and (2, 1, I). Find the 
moment of the couple, magnitude of the moment and hence find the perpendicular distance between 
the two parallel forces of the couple. 1+1+2 
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