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Section - A 40x1=40
Note: (i) All questions are Tpu!sory. (ii) Choose the correct answer., ’
.2 .
1) The rank of the Q 4 diagonal matrix?
0 : ,
a)o b) 2 ' c) 3 -~ d)5
- A -1.0
2) If the rank of the matrix Pl 61 _11 is 2, then A is
a)l- h)2 c)3 d) any real number
3) IfIis the unit matrix of order n, where K = 0 is a constant, then adj (KI) =
a) KWadjI)- b) K(adj I) ¢) K2(adj (1)) - d) K1 (adj I)
4) Which of the following is not elementary transformation? ‘
a)R, < R;i - b) R, = 2R;+R; c)C - C].+Ci d)R,— Ri+CJ.

5) If 3 and p are two unit vectors and 8 is.the angle between them, then (é + 5] is
a unit vector if '

a)9=A ' b)e= "7, c)e%% : d)é:-’-%
6) Ifd+b+C =0, |a =3,

b| =4, |g| = 5 then the angle between 3 and 5 is

a) 7 - b)27% ) 5% d) 7%

7) I 5x(5x6)+5x(6x§)}6x(5x5)_= X x y then

-

a) -0 b) y=0 c) % and ¥ are parallel
y%=0o0r y=0 or g and y are parallel R

B) If ax (b X E) = (é X 5) x ¢ for non coplanar vectors §, b, & then

a) 5 parallelto 5 b) p parallelto ¢ ¢) & parallelto 5 d) 5+5+&=0
9) The vector equation of a plane passing through the line of intersection of the
planes 7.A, =g, and F.A, =g, IS

a) (F. A, -q,)+A(F.M,-q,)=0 b) F.A, +F.0,=q, + A9,
C) FxA +Fxh,=q, +q, d) FxnA, -Fxf,=q,+q,
10) If 2 9 o £ 1-i-—X+l_)_/_ @
) x.+y = 1 then the value o Trx—iy |
a) x-ly b) 2x . ¢) =2iy ' d) x+iy
11) If zTepresents a complex number then arg (z) + arg (Z) is
a) n/4 b) n/2 c)0 d) 3n/4
14+e .
2y —— =
_1 ) 1+ e ‘ , .
a)cosB+isin® b)cose-isind c)sine-icos® - d)sin®+icosé6

13) The value of Z+ 2 is

a) 2 Re (2) b) Re (2) ¢) Im (2Z) d) 2Im (2)
14) The line 4x+2y = c is a tangent to the parabola y2 = 16x then c is

a)-1 - b)-2 c) 4 d) -4
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15) The focus of the parabola x2 = 16y is ‘ '

a) (4, 0) b) (0, 4) c) (-4, 0) d) (0, -4)

16) The sum of the distance of any point on the ellipse 4%2+9y2 = 36 from (\/g, 0) and. ("\/g y 0) is
- a)4 . b8 )6 ' d)18

2 2
17) The angle. between the asymptotes to the hyperbola f—s - y? =1is

a) z-2tan (/4) b) #-2tan™ (‘y) c) 2tan™ (A) &) 2tan‘1 (%)

18) The normal to the rectangular hyperbola xy = 9 at (6 y] meets the curve agaln at

2) (% 24) o (24-%)  o% -2 o4

19) ‘The gradient of the curve'y = -2x3+3x+5at x = 2 is

a)-20 . b) 27 ; c) -16 dy-21

20) The slope of the tangent to the curve y = 3x2+3sinxatx =0
a)3 b) 2 ool d)-1

21) The curve y = ax3+bx2+cx+d has a point of inflexion at x = 1 then
a)a+b=0 - b)a+3b=0 c)3a+b=0 d)3a+b=1

22) If a real valued differentiable function y = f(x) defined on an open interval I is
_increasing then :

dy dy N ady/ : dy
a) /. >0 b) ¥/ =0 oM/ <o da) Y/ <0
23) Ifu=| el h 2 yﬂ
3)_‘u—ogL Jten P dyIS- |

a)o : ~ b)u c) 2u : d) u
24) The curve y2 = (x-1) (x-2)2 is not defined for

a)x=1 byx=2 C)x<2 dix<1
25) The value of [sin® x cos® x dx s

0

an - b)xn/2 <) /4 ’ d)o
26) The area bounded by the parabola y? = x and its latus rectum is

a)4/3 b)1/6 £) 2/3 d) 8/3 -
27) The length of the arc of the curve x% + y% =4 is

a) 48 b) 24 ¢ 12 d) 96

28) [ x5 dx =
0 . :

a) &/, by 5/, 9k d) 26

' 29). Tﬁe i‘nte_grat.ing factor of the diﬁerential equation z—)}:+ Py =Q
a)-'j'P dx | o B) [Q dx ' c) éIde d) ofPex

- 30) The differential equation satisfied by all the straight lines in xy plane is
a‘)%=aconstant_ b)gjm)i=b c)y+?—=0 d) d2y+y—0

31) The particular integral of the chfferentlal equatlon f(D)y = e¥x where f(D) = (D-a)
g(D), g(a) #0is

a2* ' xe¥

g(a) &) gfa) & - 9 3@

a) me?* b)
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32) The order and degree of the differential equation g +X=,y+ P are
_ a)2, 1 b)1,2 2% - d) 2,2
. 33) p & qis equivalent to ;

a)peq b)gep ) (p—=>av(a—>p) - d)(p—d)a(q—p)

34) The order of (7) in (Zg, +g) IS
a)9 b) 6 c)3 d)1 _

35) .In the set of mtegers under the operation * defined by a*b = a+b-1, the |dent|ty
element is _ _
a)o .b)1 c)a d)b

36) In the group (G,), G = (1, -1, i, —i) the order of 1 is i
a) 2 b)0 , . )4 d1

37) Variance of random variable X is 4. Its mean is 2. Then E(x2) is
a) 2 b) 4 c) 6 d) 8

38) Given E (X+c) = 8 and E(X-C) = 12, then the value of C is
a) -2 b) 4 c) -4 d) 2 '

39) In a poisson distribution if P(X = 2) = P (X = 3) then the value of its parameter A is
a) 6 b) 2 c) 3 d)0

40) If X is a discrete random variable then which of the followmg is correct?
a)0<sF(x) <1 b) F (=) = 0 and F(=)<1
c) P(X = X)) = F(x,)-F(x,~1) d) F(x) is a constant function

Section-B 10x6=60

Note: (i) Answer any ten questions.
(ii) Question no. 55 is compulsory and choose any nine from the remaining.

41) Find the rank of 3|0 3, & 2

42) 1A = (é _25) then find adj (A) and also verify A(adj (A)) = (adj (A))A = |A]L,

43) Show that the diameter of a sphere subtends a right angle at a point on the
surface.

44) a] Aforce 47 +2j + k acting on a point B (5, 2, 4) find the moment of the force
through the point A(3, -1, 3)
b] Find the value of A when the planes P27+ 4] —3!?) =10 and

o ()f +3] + E) =5 are perpendicular.
45) Prove that |Z| = 1 when the argument of ('2-1) is % and (Z+1) is 2%
A oy g '
46) If x + A 2 cos 0 then prove that

() X'+ Yn =2cosnoand  (i)x"- ¥, = 2isin ne
47) Prove that the product of perpendiculars from any point'on the hyperbola

x* y? 212
P R 1 to its asymptotes is constant and the value is Zi

48) Show that the curves 2x2+4y2 = 1 and 6x2- 12y2 = 1 are perpendicular to each
other.

~ 49) Obtain the maclaurin's series for tan-1x.

1
50) Evaluate: | 109(Y; - 1)ax
0
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51} Solve: %+yc0t’x 2 cosx
52) Use the truth table to determine (pa(~q))v({~pJvq) is a tautology or a
' contradiction.
53) Prove that (Z; -{[0]}, =) iS a group
54} The probablllty of success of an event is p and that of failure is q. Find the
expected number of trails to get a frist success.

55) a] Use differentials to find an approximate value for /3.1 for two decimal

places:
(OR)
bl Verify that the following are probability denS|ty functaon
(i) f(x) = {D/elsewhere - (i) ) = « (1 + xz)' =X
Section - C i 10x10=100

Note: (i) Answer any ten questions.
(ii) Question no. 70 is compulsory and choose any nine questions from.the remaining.

56) For what value of K, the system of equations Kx+y+z = 1; x+Ky+z = 1; x+y+Kz =
1 have (i) unique solution (ii) more than one solution (iii) no solution

57) Altitudes of a triangle are concurrent prove by vector method.

58) Find the vector and cartesian equations of the plane passing through the points
(-1, 1, 1) and (1, -1, 1) and perpendicular to the plane x+2y+22 =

59) Solve x"*-x3+x2—x+1 =0

.60) An arch isin the form of a semi ellipse whose span is 48 ft wide. The he:ght of the
arch is 20 feet. How wide is the arch at a height of 10 feet above the base?

61) Find the eccentricity, centre, focii and vertlces of the hyperbola x2—4y2+6x+ 16y-11 =0
and also trace the curve.

62) A water tank has the shape of an inverted circular cone with base radius 2 metres.
-and height 4 metres. If water is being pumped into the tank at a rate of 2m?/min.
find the rate at which the water level is rising when the water is 3 m deep.

63) Find the points of inflection and determine the intervals of convexity and

. concavity of the Gaussion curve y = e

64) Trace the curve y = x3.

65) Find the area bounded by x-axis and an arch of the cycloid x =a (2t- sin 2t) and
y = a(1-cos 2t)

dy

‘ dx :

67) The rate at which the population of a city increases at any time is proportional to

the population at that time. If there were 1,30,000 people in the city in 1960 and
1,60,000 in 1990 what population may be anticipated in 2020.

[IogE [16] 0.2070; e%* = 1.52}

66) Solve the differential equation (1 +2x7 ) +6x°y = cosec’x

13

68) Show that (Z, *) is an infinite abelian group where * is defined as a*b = a+b+2. '
69) Obtain K, p and ¢* of the normal distribution whose probability dlStl’lbUtiOﬂ.

~function is given by f(x) = Ke 2%, —oo < X < o0

70) a] Find the surface area of the solld generated by revolving tha arch of the
parabola y? = 4ax bounded by its latus rectum.
(OR)
b]. Find the equation of the rectangular hyperbola which has for one of its
asymptotes the line x+2y-5 = 0 and passes through the pomt (6,0)and (-3, 0)
-X~X~X-%- .



