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Group-A
Answer any three questions: 3x5=15
1. Find the nature of the following equation and reduce it to it’s canonical form:
8x% —12xy +17y* —4x —22y+13=0 5
2. a) The co-ordinate axes are rotated through an angle of g . If the transformed co-ordinates of
a point are (2\/5, —6), find it’s original co-ordinates. 1

b) If the polar of a point (a,B) with respect to the parabola y* =4axtouches the parabola

x* = 4by then show that the locus of the point (a,B)is Xy+2ab=0. 4
3. If the straight lines joining the origin to the points of intersection of the curve
3x*—xy+3y* +2x—-3y+4=0 and 2x+3y+k=0 be at right angles, then show that,

6k* +5k+52=0. 5
4. Find the locus of the points of intersection of pair of perpendicular tangents of the ellipse
2 ¥
L+o=1 5
5. PSP’ is a focal chord of a conic. Prove that the angle between the tangents at p and p/ is
tan*l(%), where a is the angle between the chord and the major axis. 5
Group-B
Answer any three questions: 3x5=15
6. Prove that the medians of a triangle meet at a point which divides each median in the ration 2:1. 5

7. a) Determine the values of A and u for which the vectors (—37+4]+KE) and (uT+8]+6I2) are

collinear. 2

b) Show that the four points &:65—46+106, B:—55+35—106, §:45—65—106, §=2b+10C are
coplanar. 3
8. a) lf ‘&+[§‘:‘&—B‘, prove that o is perpendicular to B 2
b) Show by vector method that the angle in a semi-circle is a right angle. 3

9. Find the vector equation of the plane perpendicular to the vector §=27+3]+6R and passing

through the terminal point of the vector b=i+ 5]+ 3K. 5
10. Find by vector method the volume of the tetrahedron whose vertices are, A(2, -1, -3), B(4, 1, 3),
C(3I 2; -1)1 D(ll 4; 2) 5
Group-C
Answer any five questions: 5X5=25

11. a)Show that {3,]“:21} is a bounded sequence.

b) Let, S, =, verify whether {Sn} is a monotone decreasing sequence? 3+2



12.a) If Zan be a convergent series of real numbers, prove that a, ->0asn—oo.
n=1

b) Test the convergence of the series: 1+11+£1+£l+ 2+3
23 245 246 7
13. State and prove Lagrange’s Mean Value Theorem. 1+4

ae* +be ™ +2sinx

14.a) Find the values of a and b such that lim— 2 3
x>0 Sin X + X COS X

b) Find the extreme values of the function f in its domain, where f(x) = "’% . 2

15. Find all the asymptotes of x® —2x%y+xy” +Xx*—xy+2=0. 5

2 2
16. Find the envelope of the family of ellipse —2+F =1, where the parameters a, b are connected by
a

a+b=k. 5
2 3
17. Use Maclaurin’s infinite series to prove that for all real x, &* =1+X+§+§+--- 5
18. a) Show that (1,0) is a node of the curve x* —2y* —3y* —2x*+1=0. 2
b) Using Lagrange’s method of undetermined multiplier, find the extreme values of f(X,y)=Xy
subject to the condition 5x+Yy =13. 3
Group-D
19. Answer any one question: 1x2
a) Evaluate Id—x 2
4+5c0s X
2
X COS X
b) Find the value of I — —dax. 2
- 2SIn° X +5c0s” X
2
20. Answer any two questions: 2x4
2C0S X +3sin x
a) Evaluate j ——dx. 4
3C0s X +2sin X
b) Find reduction formula for Itan”xdx, n being a positive integer greater than 1. Hence find
_[tan“ X dx . 4
0
. n+1 n+2 1
c) Evaluate lim| ——+———+-+= 4
ool N°+1° n 42 n
Group-E
21. Answer any one question: 1x2
a) Find the order and the degree of the differential equation %+ y= 1+3—i . 2
X
b) Construct a differential equation by the elimination of the constants a and b from ax® +by® =1. 2
22. Answer any two questions: 2x4
a) Solve: x’dy +y(x+y)dx=0. 4
b) Solve: (X*y° +2xy)dy = dx. 4
c) Find the general and singular solution of y=px+./a’p’+b*, p=4. 4



