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MATHEMATICS

nstructions : 1) The question paper has five Parts - A, B, C, D and E.

Answer all the parts.

i Part - A carries 10 marks, Part - B carries 20 marks,
Part — C carries 40 marks. Part - D carries 20 marks and

Part - E carries 10 marks.

PART - A
Answer all the ten questions 10x1=10

1 Find the least positive remainder when 7 30 15 divided by 5.

4 x+ 2 ]
J is a symmetric matrix, find x

2. f | _
| 2x-3 x+1
3. Define a subgroup.

4. Find the direction cosine of the vector 27 - 3} + 2k,

5 1If the radius of the circle x? +y 2, 4x - 2y - k = 0 is 4 units, then

find k.

6. Find the equation of the parabola if its focus is ( 2. 3 ) and vertex is
(4,3).

7. Find the value of sm{;cos‘ L-1) } )
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. o . 6
8. It 1. o, @7 are the cube roots of unity, find the value of [ l-w+w? ] .

9. Differentiate 3 *zinh x w.rt. x

_ f——— . _ T L
T . i 1 ~cos8 2x= . . JE
sew aesl a ¥ H o ——— r
10. Integrate /T cos 25 W-IL x.. R
PART - B
ANSWEr any ten questions : I0x2 =20

i1, If a=blmed m!and s 4 positive divisor of m, prove that

a=k(mod n).

43 1 6
12, Without actual expansion: showthat | 35 7 4 1 = 0.
i7 3 2

13. Is G=1{0.1.% 2} under ® modulo 4 a group ? Give reason.

14. Find the equation of twe circles whose diameters are x + y = 6 and

X+ 2y =4 and whose radius is 10 units,

15. Find the area of the parallelogram whose diagonals are given by the

vectors 27 ~ _? + k and 37 + 4_? -k
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Find the eccentricity of the ellipse (a> b} if the distance between the

directrices s D and distance betweén the foci 1s 4.
Solve cot™ ' x+2 tan~!x = G -

n
1+1
Find the least positive integer i for which [ 1-1 ] = 1.

o If y:(x+\}1 +x2)m.pfovetllat (V1+x2)%,% -my = 0.

X
}. Show that for the curve Y= be ¢ the subnormal varies as the square of

the ordinate y.

[
1. Evaluate j log , x dx.
1

2. Find the order and degree of the differential equation
| 3
N ERCH d?y
dx T odx?

PART - C
I. Answer any three questions : _ 3x5=15

23. Find the G.C.D. of a = 495 ;u_u:l b = 675 using Euclid Algorithm.
Express it in the form 495 {x}+ 675 { y ). Also show that x and y

are not unique where x, y <€ 2. 5
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24. Solve the linear equations by matrix method :
3x+y+2z =3
e 2x-3y=z = -3

X+2y+z = 4

25. @ On the set of rational numbers, binary operation * is defined t
a*b=Va®+b?, q be R, show that * is commutative ar

assoclative. Also find the identity element.
b} If ais an element of the group ( G, * ), then prove that

[a")._l=a. :

26. a Find the sine of the angle between the vectors | — 2_? + 3k an

2?+‘?+£. :

b)  Show that the vectors j + 2k, -3} 28 and - 7 + 27 forn

the vertices of the vectors of an isosceles triangle. 2
II.  Answer aﬁy two questions : 2x5=1C
27. a Derive the condition for the two circles
x2+y2+291x+2f1y+cl=0 and

x2+y?+2g,x+2f,y+c,=0 tocut orthogonally. 3
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b) Show that the radical axis of the two circles
ox2+2y?+2x-3y+1=0 and

x2+y2-3x+y+2=01Is perpendicular to the line joining the

centres of the circles. 9

98. a) Find the ends of latus rectum and directrix of the parabola

y2—4y—10x+14=0. 3

b} Find the value of k such that the line x - 2y + k =0bea

tangent to the ellipse x? +2y?%=12. 2

29. a I tan“x+tan“y+tan‘1z=n. show that

x+y+z-xyz="0. 3
b) Find the general solution of tan 48 = cot 20. 2
{l1. Answer any three of the following questions : 3x5=15
30. a) Differentiate tan X w.r.t. x from the first principle. 3
b) Ify:tan"ll:%-%%f-;].provethat g%:%%z. 2

31. a) Ifyscos[psin"‘x].provethat
(l—xz]yz.—xyl.:ﬁ_Iy:O. 3

b) Find the equation of the normal to the curve Yy = x2+ 7x-2at

the point where it Crosses y-axis. 2
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3+ tan x

3x
32. a} Integrate e ( CoS x

) w.r.t. x. 3

b}  Find the angle between the curves 4y =x3and y=6-x2

U ommma oz, L.

33. a If xmy"=(x+y]m*”.provethat x%:y. 3

5 wrt x 2

1
b) Integrate 7 _Br_x?

34. Find the area between the curves y2 = 6x and x2 = 6y. 5
PART - D
Answer any two of the following questions ; , 2x10=20

35. a) Define hyperbola as a locus and hence derive the equation of the

2 2
hyperbola in the form g_Z - % = 1. 6
b*+c¢? ab ac
b}  Show that ba c?4+a? be =4a?p?c?, 4
ca cb a?+ b2

36. a) Ifcosa+2(:osﬁ+3(:osy=0. stnoa+2sinp+3siny=0,
show that i) cosSoc+8cosSB+27’cosBy=18(:08[0{+|3+Y]

) sin30+8sin3f+27sin3y=18sin(a+p+y)

b) Provethat[71)+"g ?3’+7? 7:’4-?1’]:2[35)?]. 4
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. a) The volume of a-sphere is increasing at the rate of 4n c.c./sec. Find

the rate of increase of the radius and its surface area when the

volume of the sphere is 288r c.c. 6
b) Find the general solution of V3 tan x = V2 sec x - 1. 4
n/4
a) Show that J/ log (1 +tan x)dx=g log2. 6
0

b) Solve the differential equation

tany%}%:sin(x+y]+sin{x—y). _ 4
PART ~ E
Answer any one of the following questions : 1x 10 =10

9. a) Find the cube roots of 3 - i v3 and find their continued product. 4

b) showthat (dxB)°=2 B -(3.8)". 4

¢) - -Find the length of the chord of the.circle. .

x2+y2—6x—2y+5=0 intercepted by the line x-y+1=0 2
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3
40. a) Evaluate J

-0

AT

b}  Show that among all the rectangles of a given peﬁ;aeter. the

has maximum area.

c) Differentiate sec { 5x)° w.rt. x
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