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10. In) the set R of real numbers * is defined as follows. Which on

"The number given by
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Time:3.00 hrs Part-A
I. Choose the correct answer: ' 20x1=20
1. If Alis a non—singular matrix of odd order, then adjAis
a) negative b) zero cyladjA] d) positive
2. If the direction cosines of a line are % % % then Iy
a)c=43 b) c=+3 c)c>0 d) 0<c<1 n
3. Which of the following is the principle value branch of cos™'x ? ’
alzzl. - wow ok @ Om-f
4. The solution of the differential equation ZX% -y=3 repfesents
a) straight lines b) circles | c) parabola d) ellipse
5. Centre (—3,—4)and radius 3 units then find the general equation of the circle is
a)x2+y2+6x+8y+16=0 " b)x2+y2+6x+8y=16
c)x2+y2+6x+8y—-16=0 - d)yx2+y?—-6x-8y=16
6. If 3, b, c are non—coplanar, non-zero vectors such that [5, b, 6]:’3 , then
.{[éxf), bx¢, Exé]}z is equal to. i | .
a) 81 b9 Q27 - d)y18
- 7. The polynomial x3 — kx2 + 9x has three real zeros if and ojr‘nly if, k satisfies
a)|k|<6 b)k=0 c) |k|>6 | d) |k| 26 -
8. IfP(X=0)=1-P(X=1).IfE(X) = 3 Var(X), then P(X=0) is
: 1 1
2) 2 b3 V5 DS
9. A stone is thrown up vertically. The height it reaches at time t seconds_is given by
« = 80t — 16t2: The stone reaches the maximum height in time t seconds is given by
a)2 b) 2.5 [+) I U - d)3.5 o
e of the following is not a

binary operationon R ? : iy
a) a* b =min (a. b) pja*b=max(ab) cja*b=a d)a*b=aP
The sum of the focal distances of any point on the ellipsé IS gqual.to ,

b) length of the major axis

th of the minor axis gth of'l
2)elg d) eccentricity

length of the letus rectum . _ : :
L the Rolle’s theorem for the function x3 - 3x2, x e [0, 3].is

a) 1 b) V2 c)_% d) 2

7
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| 2 Xl Maths -

If p(A) = p([A/B]), then the system AX = B of linear equations is
a) consistent and has a unique solution b) consistent
c) consistent and has infinitely many solution d) inconsistent
Ifz+ 271 =1, then 200 + 2100 =
a)i b) —i c) +1 d) -1
The principle argument of (sin40° + i cos40°)2 js
a)-110° b) -70° c) 700 d) 110°
The point of inflection of the curve y=(x-1)3is ‘ .
a) (0,0) b) (0,1) c) (1,0) d) (1,1)
Find the value of | ¢ sin x cos® xdx

0
3) 512 b) 517 ©) 25 : d) 258

.

A polynomial equation in x of degree n always has
a) n distinct roots . _b) n real roots c) n complex roots -d) atmost one root.

If sin~x + sin~ly = g’—r- then cos—'x + cos“y =

At . . pZE "c)— . d+=
If x +y =k is a normal to the parabola y2 = 12x then the value of K is
a) 3 by-1 g " - d)9
, e Part - B
Answer any 7 questions. (Q.No.30 is compulsory) . 7x2=14
-1 2 2] |
2 2

Simplify (1{“:)3 (1 ')3 into rec;tangular form.

1+i .
If o, B, y and & are the roots of the polynomial equation 2x* + 5x3 - 7x2 + 8 = 0, find a
quadratic equation with integer coefficients whose roots are o« + B + v+ 8 and afyd
Find the equations of the tangent and normal to the circle x2 + y2 = 25 at P(=3, 4)

Find the acute angle between the straight lines —5—4- =% =—%1 and "; = y;1 S 252

state whether they are parallel or perpendicular.
Suppose f(x) is, differentiable function for all x with f'(x) < 29 and f(2) = 17 What is the |

maximum value of f(7) ? |
Find df for f(x) = x2 + 3x and evaluate it for x = 3, and dx = 0,02. |

m
2
[xcosxdx

%

Evaluate :
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3 XlI Maths
Solve the differential equations - £ 1 y
q dX y P x
Prove that in an algebraic structure the identity element (if exists) must be unique.
Part- C
Answer any 7 questions. (Q.No.40 is compulsory) 7x3=21
' 1 -2 3 ’
P ' . . 2 4 -6
Find the rank matrix by minor method 1
Find the squafe root of‘-'—5 - 12i
Is cos~1(-x) = n — cos~1(x) true? Justify your answer.
With usual notations, in any triangle ABC, prove by vector method that
a __b __c ‘
sinA  sinB sinC
Lim 2x%-3
E —
valuate ;. x> 2513
g2 oD
+
If u(x,y) = \/_y prove that X—+yay g
The maximum and minimum.distances of the Earth from the Sun respectively are
152 x108 km and 94.5 x 10% km. The Sun is at one focus of the elliptical orblt Find the
distance from the Sun to the other focus.
Find the differential equation of the family of circles passmg through the origin and
kaving their centres on the x —axis.
A pair of fair dies is rolled once. Fine the probablllty mass functlon to getthe number of
four. ; :
4 M .A d . e . . . ’ ».
: ——8——12\/x3)dx - - e S,
Evaluate.g(&w i | o e
_ Part-D ‘ :
Apswer all the questions. : ' 7x5=35
a) Investigate the values of A and p the system of linear equations 2x + 3y + 5z= 9,
7x + 3y — 5z = 8, 2x + 3y + Az = p (i) no solution (ii) @ unique solution (iii) an mﬁmte
number of solutions ‘ s
(OR),,
b) Iftan~'x + tan"y +tan'z = x, show that x +y+ 2 = xyz
a) Findallcuberootsof (3 4+j ' (OR) -

-

n

' 4
b) Provethat [log(i+tanx)dx=g092
. 0 .

By
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b)
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b)

45. a)

b)

5 2)
b)

47. a)

b)
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4 ' Xll Maths

Prove that among all the rectangle of the given perimeter, the square has the
maximum areas. (OR)

Prove by vector method that sin(a + B) = sin « cos B+cosasinf
Solve the following equation x* — 10x3 + 26x2 - 10x+1 =0 (OR)

Aradioactive isotope has an initial mass 200mg , After two years it is decreased by
50mg . Find the expression for the amount of the isotope remaining at any time.
Whatis its half-life? (half-life means the time taken for the radioactivity of a specified
isotope to fall to half its original value).

Par;polic cable of a 60m portion of the roadbed of a suspension bridge are
positioned as shown below. Vertical Cables are to be spaced every 6m along this

portion of the roadbed. Calculate the lengths of first two of these vertical cables
from the vertex. ' :

(OR) ok
Suppose the amount of milk sold daily at a milk booth is distributed with a minimum
of 200 litres and a maximum of 600 litres with probability density function

0= 1¥ 200 < x < 600
~ |0 Otherwise

probability that daily sales will fall between 300 litres and 500 litres?

Find the non—parametric form of vector equation, and Cartesian equation of the
plane passing through the point (2,3,6) and parallel to the straight lines

, Find (i) the value of k (ii) the distribution function (.iii) the

x—1_ ¥+l z-3 x+3_Y=3 _z#1 ‘
5= =53% and 57 = e =53 (OR)

Find the area of the region common to the circle X2 +y2 = 16 and the parabola
y2 = bx - | % AR

Find the equations of tangent and normal to the curve given by x =7 cos t and
y=2sint, t e R at any point on the curve (OR) e
Using the equivalence property, Show that p <> = (p.A q) v (=p A —q)

e T
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