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Part Il — MATHEMATICS

( English Version )

Time Allowed : 3 Hours ] ' [ Maximum Marks : 200

SECTION - A
N.B.: 1 Al questions are compulsory.

#f) Choose the most suitable answer. from the given four

alternatives, 40 x 1 =40

If [E)+T)>. B+ 2. _E>+Tz)]=8then [_&}_g?] is
1) 4 2) 16
3] 32 4) -4,

The equation of the plane passing through the point (2, 1, - 1) and the line of

intersection of the planes _r).(?+3?—Tc’)=0and?.[?+27€)=01§

1) x+dy-z =0 " ' 2) x+9y+11z=0

3 2x+y-z+5=0 4}' 2x-y+z=0,
';‘hetwolines )‘:'2_1=y__1:l =§and x52=y__51=251are
1) parailel 2) intersecting

3) skew 4) pérpéndicular.

[ Turn over



5023 2

4.

-

Theanglebetwéenthetwovectors‘_gand—gif l dxB l =d.D,
R n

1) Z 2) 3
i T

3) 6 49 3.

Chord AB is a diameter of the sphere [ —:?-‘-('27+7—6-7c>_) |= V18 w-l%h

coordinate of A as ( 3, 2, — 2 ). The coordinate of B is
1) (1,0 10) 2 (~1.0,-10)
3 (-1,0,10) 4 (1,0, -10).

e € x? y?
The equations of the latus rectum of it g =1 are

1) y=_='\[_7 N 2) x=:wf’7

3 x=%7 4 y==7.

The eccentricity of the hyperbola, 12y2 - 4x2 - 24x + 48y — 127 =01s

) 4 o 2 3

3 2 " 5 e

The length of the,lama.s rectum of th.e rectangular hyberbola xy=321is
1) 8Y2 “ - - 2) 32 |

3 8 : © 4) 16.

/¢

A spherical snowball is melting in such a way that its velume is decreasing at’
rate of 1 cm 3/min The rate at which the diameter is decreasing when thl

diameter is 10 cms is

X _ 1
~ 507 cm/min 2} 50 % cm/min

11
T 75n

1)

3) cm/min ‘ 4 - 7—2—5 cm/min.




3 . ’ 5023 .
. The surface area of a sphere when the volume is increasing at the same rate as

its radius, is

) 1 2) 2—1n
3) 4n 4) %

. The area of the region bounded by the graph of y = sin x and y = cos x between

x=0andx=%ls

1) Vv2+1 | 2i 2 -1
3] 2V2-2 4 242 + 2.

. The curved surface area of a sphere of radius 5, intercepted between two

parallel planes of distance 2 and 4 on the same side from the centre is
1) 20= 2) 40rn
3) 10m _ 4]  30m.

. The arc length of the curve y= f(x) from x=atox=bis
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dx
14. Solution of c_ig + mx =0, where m< 0 is
1) x=ce™
2) x=ce ™Y
3] x=my+c

4 x=-c

15. The differential equation (% ]2 +5yl/¥=xis

1} of order 2 and degree 1
2) of order 1 and degree 2
3] of order 1 and degree 6
4) of order 1 and degree 3.

16. In the set of integers under the operation x defined by a* b=a+b -1, t

identity element is
1) 0 2) 1

3 a | 4 b

17. p, =20, pzf = 276 for a discrete random variable X. Then, the mean of tt

random variable X is
1) 16 2) 5

3) 2 4) 1.



18.

19,

20.

21.

. 22.

5 | 5023
)

The random variable X follows normal distribution, f(x) = ce

the value of cis
1

1) v2r , : 2) E
' 1
3) 5+V2n 4) o

A discrete random variable X has probability mass function p ( x), then
1] 0<splx)=1l , -2) pl(x)=z20
3) p(x)=<1 4 O<pl(x)<l1.

In 16 throws of a die, getting an even number is considered a success, Then the

variance of the successes is
1) 4 - 2) 6
3)- 2 - ' ‘ 4) 256.

The rank of the diagonal'mau'ix
— C =
-1

1) 0 20 2
3 3 ,3 - 4 5.

If A is a scalar matrix with sealar k # 0, of order 3, then A~ ! is

1

) gl - 2) sl
3 1 4 Kl
> .
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23.

24.

25.

26.

In a system of three linear non-homogeneous equations with three unknowns, if

A=0and A =0, Aya&Oand A , = 0 then the system has

1) unigue solution
2) two solutions
3) infinitely many solutions

4) no solution.

In the system of three linear equations with three unknowns, in the non-

homogeneoﬁs system, p(A)=p (A, B) =2, then the system
1) has unique solution
2) reduces to two equations and has infinitely many solutions
3) reduces to a single equation and has infinitely many solutions
4) is inconsistent.
_)
The area of the parallelogram having a diagonal 37 + 7 - k and a side

7-— 37+4Tc) is

1) 10V3. 2) 6V30

3 2430 4 330.

The modulus and amplitude of the complex number [93
| respectively

1) e®, 123 | 2) e?, —g

3 es, -8 | 4 e°, -3,

e ——— ==

-iu/4]3 ar

e e S el ey



27.

28.

29.

30.

31.

3) the straight line z=

7 _ ; 5023
It:__,a;}’ represents the variable complex nu:ﬁb_er z,and if |2z~ 1| = 2[z|, then the

locus of Pis

1) the straight line x

S N N .M.-'

2) the straight line y

4) thecircle x2 + y2-4x-1=0.

If -1+ 2 is one root of the equation ax? - bx + ¢ = 0, then the other root is
1) -i1-2 ’ ‘2]' i-2

3) 2+i- 4) 21+ L

Polynomial equation P ( x) = 0 admits conjugate pairs of imaginary roots only if -

the coefficients are

1) imaginary ' 2) complex

3) real ~ 4)  either real or complex.

The line 4x + 2y = c is a tangent to the parabola y? = 16x then cis

1) -1 2) -2
3) 4 4 -4,
The curve y= —-e~* is

1) concave upward for x>0
2) concave downward for x> 0
3) everywhere concave upward

4) everywhere concave downward.
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32.

33.

34.

35.

36.

If fhas a local extremmum at a and if f'( a) exists then

) f'le)<0 2) flla)>0
3 fl(a)=0 4 f'la)=0.
If u=log(%#f)thenx%;—jy%—féi‘s o
D oo | 2 u

3) 2u | : ‘4)  u-l,

The curve a?y2?2=x2(a?-x2?) has
1) only one loop between x=0and x=a
2) two loops between x=0and x=a

3) two loops between x=-aand x=a

4) no loop. v
/4
The value of J. cos® 2x dx is
0
2 1
¥ g Y 8
3) O i 4} %’E .

If f/{x)=vVx and f(1)=2, then f(x)is

1) -% (x\l}+2)

2) -g*(x\/_x+2)
3) %(x\f}+2)
4} %x(\&+2).

P— S t—




' 37.

38.

. 39.

40.

-9 5023

Thee differential equation corresponding to xy =c 2 where ¢ is an arbitrary

constant, is
1) xy"+x=0 2) y'=0
3 xy'+y=0 . 4) xy'"-x=0,.

If p is true and q is false then which of-the following is not true ?

1) p— glis false 2) pVgistrue

3) PpA qis false ' 4) peo qis true.

If truth values of p is T and g is F, then which of the following are having the

truth value T?
) pVg
) ~pVg
i) pV--q
¥  pA~q
1) (i), (i), (iti) only | 2) (i), (i), (iv) only
3) (), (), (iv) only 4}‘ (i), (i), (v) only.‘

Which of the following is not a binary operation on R ?

1) a=#b’

2) a*b

3] axb

a—b:‘_

Vab

4 (axb) =Va?+b2,
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| SECTION - B - - "

N.B.: 1 Answer any ten questions.

i) Question No. 55 is compulsory and choose any nine

l
questions from the remaining. ‘ 10 x6 =60 |
i

41. Examine the consistency of the system ‘
x+y+z =7 A

X+ 2y +3z=18

y+2z = 6.

If it is.consistent then solve by using rank method.
- . = -2 -3
42. Verify that (A'l) = (AT) for the matrix A= 5 gl

43. Find the vector and Cartesian equations of the sphere whose centre is ( 1, 2, 3)

and which passes th‘rouéh the point ( 5, 5, 3 ).

~ 44, Show that the points representing the complex number (7 + 9i), (-3 + 7i) and

{ 3 + 31i) form a right-angled triangle on the Argand diagram.

- n+2 o
45, Provethat (1 +i{)"+(1-1)?=2 2 cos-z(ne N).
46. The headlight of a motor vehicle is a parabolic reflector of diameter 12 cm and
depth 4 cm. Find the position of bulb on the axis of the reflector for effective

functioning of the headlight.
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|47. Verify Lagrange's law of mean for the function f(x)=2x3+x2-x-1, on

{0, 21]

48. 1) Obtain the Maclaurin's series for e”*,

#) Find the critical numbers of x3/5 (4.— x).

49. Find %l—; and %—"—; if w=x2%+y? where x=u?-v? and Q=2uu by using

chain rule for partial derivatives.
50. Solve (D2+14D+49)y=e"7%+4.

51. Showthat p< g = ((~p)Vg)A ((~q)Vp)

52. State and pfove reversal law on inverses of a group.

53. i) If F(x)= % [g-+tan“x). -0 < X < o= is a distribution function of a

continuous variable X, find _P[ 0<x<1).

i)  The difference between the mean and the variance of a binomial distribution

is 1 and the difference between their squares is 11. Find n.

| E [ Turn over
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54. Alpha particles are emitted by a radioactive source at an average rate cﬁ:__S in a
20 minutes interval. Using Poisson distribution, find the probability that there |

will be

i 2 emissions

i) atleast 2 emissions

in a particular 20 ;njnute interval. ( e~5 = 0-0067 ) .

55.a ) If d=(+jJ+2KR and B=37+27 - R, find

7194-,3-5)]. [23—__5)) .
i) The volume of the parallelopiped whose edges are represented by
~127 +AR, 87 -K. 27+ -15% is 546.
. Find the value of A. |
OR

n/2
b} Evaluate : f x sin x dx, using properties of definite integrals.
-n/2

SECTION ~ C
N.B.: 1 Answerany ten questions.
i) Question No. 70 is compulsory and choose any nine

questions from the remaining. 10 x 10 = 100

56. A bag contains 3 types of coins namely Re. 1, Rs. 2 and Rs. 5. There are

30 coins amounting to Rs. 100 in total. Find the number of coins in each -

category.
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'57. Fing the vector and Cartesian equations of the plane passing through the point

|
(2. -1, - 3) and parallel to the lines xgz = '&51 - z-—43 and

;‘! 58. Derive the equation of the plane in the intercept forml( both Cartesian and vector

forms ).

59. P represents the variable complex number z. Find the locus of P if

. 2z + 1
Irn(tz+1 ] = - 2.

60. Find the axis, vertex, focus, equation of directrix, equation of latus rectum and
length of the latus rectum for the parabola x2 - 6x - 12y — 3 = 0 and hence

draw the graph.

61. The ceiling in a hallway 20 ft wide is in the shape of a semi-ellipse and 18 ft high
‘ at the centre. Find the height of the ceiling 4 feet from either wall if the height of

i the side walls is 12 ft.
|

62. Let P be a point on the curve y = x® and suppose that the tangent.at P

intersects the curve again at Q. Prove that the sjope at Q is four times the slope

at P.

| [EI ' _ [ Turn over
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63. The top and bottom margins of a poster are ‘each 6 cm and the side mai'éins are

each 4 cm. If the area of the printed material on the postér is fixed at 384 cm 2,
find the dimensions of the poéter with the smallest area.

N d - | . 0%u_ 9%u
64. If u = tan (y]menverifyﬂlaﬁ X9y = dgax"

65. Find the area of the region common to the circle x? + yl2 = 16 and the parabola

y?=6x ‘

66. Find the volume of the solid obtained by revolving the area of the triangle whose

sides are having the equations y =0, x=4 and 3x- 4y = 0, about x-axis.

67. Radium disintegrates at a rate proportional to the amount present. If 5% of the

original amount disintegrates in 50 years, how much will remain at the end of

100 years ? [ Take A , as the initial amount ]

68. Show that (Z7—{[O}}..7] forms a group.

69. Findc pando 2 of the normal distribution whose probability function is glﬁen by
=%25n
flx) = ce ™™ *°%, —e < X <eoo,

(&)



70. 3

b)
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_Find the eccentricity, centre, foci and vertices of the hyperbola

x2-4y? + 6x+ 16y - 11 = 0 and hence draw the diagram. -
OR

Show that the equation of the curve whose slope at any peint is equal to

Yy + 2x and which passes through the origin is y = 2 (_ex—x— 1 ] .







