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Register
Number

Part IIl — MATHEMATICS

( English Version )

Time Allowed : 3 Hours ] [ Maximum Marks : 200

SECTION - A
All gquestions are compulsory.

Each question carries one mark.

if) Choose the most suitable answer from the given four

alternatives. 40x 1 =40

1. If PR = 2_:+7+_}k. 5’5 :-7+37+22 then the area of the
gquadrilateral PORS is

a 5V3

b) 103
a9 3.

6 y+4d z-4

2. The point of intersection of the lines Ji_ = =

X+l _y+2 _ 243
BT A olined

a) ‘[0, 0 -4) b) (1. 0, 0)

¢ (0, 2 0) d (1, 2, 0).
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8021 2
The shortest distance between the parallel lines %3 = y; L z-—BS and
=1 y-2 z-3
e T
a 3 b 2
c 1 d 0.
Let T, » and w bevectorssuchthat ©+ o +w = 0. If
| 2|=3, | D|=4and |w|=5then U.D+0D.W+W.u is
a) 25 b -25
¢ 5 d +5.
—b —
The centre and radius of the sphere |2r+(3_i)—7+4k) = 4 are

a) (—% %.—2]3:1&4
b) [—%.%.-2]3)1:12
c) [-—%.%.-E)andﬁ
d) [-%.%.—2)3:1&5.

2 2
The tangent at any point P on the ellipse '—xé-— + ys— = 1 whose centre C meets

the major axis at Tand PN is the perpendicular to the major axis. Then CN.CT =
a V6 b) 3

é] V3 d 6.

Tn
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The eccentricity of the hyperbola with asymptotes

x+hly-—5t=[]. 2x—y+5=lﬂ is
a 3 b 2
c 8 d 2.

The equation of the chord of contact of tangents from the point (- 3, 1) to the
parabola y?=8x is

a) 4x-y-12=0
b 4x+y+12=0
c) 4y-x-12=0
d) 4y-x+12:(}.

Equation of the tangent to the curve y=x3 at(1,1)is

i

a uy 2x-3
bl y = 2x+3
¢ y = 3x-2
d ys= 3x+2

Ifanormslmakﬂanangleawiﬂ:poalﬂvcm»m:.thmmculnpenfthecumat
the point, where the normal is drawn, is : '

a -colLb
b) tan®

¢c) -tanB
d cot6.
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11.

12.

13.

In the group (Z,. +,). 0(I31) 1s

a 4 b) 3
c) 2 d 1.
Given E(X+C) = 8 and E(X-C) = 12, then the value of C is
a -2 b) 4
¢ -4 - d 2.

If in a Poisson distribution P( X = 0 ) = k then the variance is

a) logi
b) log k
c) et
d %

14. The marks secured by 400 students in a Mathematics test were normally

distributed with mean 65. If 120 students got more marks above 85, the

number of students securing marks between 45.and 65 is

a 120
b) 20
c) 80
d) 160.



15.

16.

17.

18.

5 BDZ21
F(x) = %(%+tan“x} - < X < « 1is a distribution function of a
continuous variable X, then P(x<1)1is

a) b)

L]
]

|

d)

b =

c)

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

1
I b) FI

e

a)

=
B

by

c) d Kkl

ol

If A is a matrix of order 3, then det ( kA ) is
a k3det(A)

bl kZdet(A)

c)] kdet{A)
d det(A)
3 1
Inverse of is -
5 2
G I |
a) ;
\—-5 3
(D 5
b)
W
(8 =T}
c)
k'5 _3;
(=3 8.)
d)
v X =3
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19. If A and B are any two matrices such that AB = 0 and A is non-singular, then

a B=0

b) Bis singular

¢) Bis non-singular
d B=A.

20. If and 3 are two unit vectors and @ is the angle between them, then

S
a
[H+ﬁ]iﬂauﬂltvectorif

al H:%
b) a=’4£
) B:%
a e=2F.

21. If f' (x) = Yx and f(1)=2 then f(x)is

a - _5-_’3, [x\Gc+2]

B 5 (xvx+2)
c) %(xﬁ»rZ}
d) %—x(\lr.;c+2].

T
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22. The order and degree of the differential equation

23.

24.

25.

2 3 3/2
d2yu (ﬂu d_u] e d

dx2 dx T dxs
a 23 b) 3,3
d 3.2 d 2 2

If pis T, and g is F, then which of the following have the truth value T ?

| B prVag

1. ~pVag

1. pVe-~gq

IV. pAN~q.
a I, II, I bl I, IV
o) E HLCIV d I m, IV.

Which of the following is not a binary operation on R ?
a) a*b = ab

b) a#*b a-b

]

¢ a*b = yab

d ax*b =vVaZ+b?.
lt'pistmcandqualse.thmwhidhofthefoﬂmglsnuttruﬂ?
a) p—> qlisfalse b) pVgistrue

¢) p A qlsfalse d pe qisitrue.
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26. The area of the region bounded by the graph of y = sin xand y = ¢C5 x between

x=ﬂandx=% is

a Vv2+1 b v2-1
c 2V2-2 d 2v2 +2.

27. The volume generated by rotating the triangle with verticesat (0, 0), (3, O ) and
(3, 3) about x-axis is

a 18n b) 2n

c) 36n d 9=

28. J.m:ﬁwe"‘f2 dx =
0

6
4 27
6
b) 56
g 296
a 27|68,
29, The differential equation of the family of lines y = mx s
a) %xH=m

b) ydx-xdy=0
d?
d gt =0

d) yd.;c+ xdy = 0.
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30. The.amount present in a radioactive element disintegrates at a rate proportional
to its amount ( p ). The differential equation corresponding to the above
statement is ( k is negative )

dp _ k dp _

a & = p bl g = kt
dp _ ap: . .

c) dt—kp d) at = ket .

2
3. Hp = o
o 2 bl 0
] e d 1.

32. The least possible perimeter of a rectaﬁgle of area 100 m? is

a 10 b) 20
c) 40 d 60.
x2 4yt Ju du
33. If u=lt}g[‘—xyLJ then x =2 +yE is
a 0 bl u
¢ 2u 3. uel

34. The curve a?y? = xz(az—xz) has
a) only one loop between x=0 and x=a
b) two loops between x=0 and x=a

c) two loops between x=-a and x=a

d) no loop.
®/2
sin x
35. The value of ']‘ [m) dx is
-x/2
a) 4] b 2
c) log2 d log 4.

| [ Turn over
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36. The polar form of the complex number [ (25 ] ® 1s /

a) 1:::::-s%+|!@,inE

b2

bl cosm+isinn
¢ cosm-isinnm

| n
d) mai-iaini.

Z
37. f z, =4+5t, z, =—-3+2{ then — 1s
“3

2 22
9 33 713
-2 22
b) ﬁ+ﬁ[
-2 23
¢ g3 - i3t
i . 28
d) ﬁ+'1—3'i.
38. 1If i;i is a root of the equation ax? + bx + 1 = 0, where a, b are real, then
(a, b)is
a (1, 1) Bl s —1)
c (0, 1) d (1, 0)

39. The arguments of n™ roots of a complex number differ by

2n i4
VR B <%
3r g Am
9 W 9 n

40. The length of the latus rectum of the parabola whose vertex is ( 2, - 3 ) and the
directrix x=4 is

a 2 b 4

cg 6 d 8.



41.

42,

43.

44.

45,

11 - 8021
SECTION - B

N.B.: 1 Answer any ten questions.

) Question No. BB is compulsory and choose any nine
questions from the remaining.

ity ° Each question carries six marks. 10 x 6 = 60
a) Fnrmwnon-smgﬂmmamAshowmat[AT]_l= [A"]T.

-1 2
b) Find the inverse of the matrix : [ ]
1 -4

Examine the consistency of the system of equations using rank method :
x+y+z =7 x+2y+3z =18, y+2z = 6.

) Aforcegivenby 37 +2] —4K is applied at the point (1, 1, 2). Find

the moment of the force about the point (2, -1, 3).

- =
X o

b) If = 0, x.?=ﬂand“£:&6’ then show that

5 =
a, b

—p
, € are coplanar.

Find the Vector and Cartesian equation of the sphere on the join of the points A
and B having position vectors 2? + ET - ?Té and - 27"+ 43} - ETC} respectively

as a diameter. Find also the centre and radius of the sphere.

For any two complex numbers z, and z, prove that
a) lzlzzl=131]'|zgl
b) arg[zl.zz]=argzl+argzz.

[ Turn over
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- n+ 2 nm
46. If n is a positive integer, prove that (1 +{)"+(1-i{)" = 2 2 cos 4 .
I
47. Evaluate: Lim x *-1 |
x=1
48. Determine the points of inflexion if any, of the function y = x3 - 3x + 2.
49. If uis a homogeneous function of x and y of degree n, prove that
x—azu + a_z_ﬂu = [n_'”a_u
axdy T Yay? T ay -
/3
dx
50. Evaluate : e oF
J- 1+ vtan x
/G
51. Solve: (3D2+D-14)y = 13e?* + 10e*.
52. Use the truth table to determine whether the statement
((~p)Vvag)V(pAa (~p)) isa tautology.
53. Show that the set of all 2 x 2 non-singular matrices forms a non-Abelian infinite
group under matrix multiplication ( where the entries belong to R).
54. The overall percentage of passes in a certain examination is 80. If 6 candidates

appear in the examination, what is the probability that at least 5 pass the
examination ?

a) Prove that the tangent at any point to the rectangular hyperbola forms with
the asymptotes a triangle of constant area. : J

OR

b) Find the mean and variance of the probability density function :

xe=* : if x>0

Sflx) =
0 ' otherwise.



56.

57.

59.

60.
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SECTION -C

N.B.: 1 Answer any ten questions.

) Question No. 70 is compulsory and choose any nine
questions from the remaining.

i) Each question carries ten marks. 10 x 10 = 100

A small seminar hall can hold 100 chairs. Three different colours ( red, blue and
green ) of chairs are available. The cést of a red chair is Rs. 240, cost of a blue
chair Is Rs. 260 and the cost of a green chair is Rs. 300. The total cost of chairs
is Rs. 25,000. Find at least 3 different solutions of the number of chairs in each

colour to be purchased.
Prove that sin (A-B) = sin A cos B - cos A sin B using vectors.

Find the Vector and Cartesian equations of the plane through the points (1, 2, 3)

and (2, 3, 1) perpend:lcuiar to the plane 3x-2y + 4z-5= 0.

374
Find all the values of (% L g ) and hence prove that the product of the

values is 1.

A cable of a suspension bridge hangs in the form of a parabola when the load is
uniformly distributed horizontally. The distance between two towers is 1500 ft,
the points of support of the cable on the towers are 200 ft above the roadway
and the lowest point on the cable is 70 ft above the roadway. Find the vertical

distance to the cable from a pole whose height is 122 ft.

| Turn over
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61.

62.

64.

65.

66.

67.

68.

A ladder of length 15 m moves with its ends always touching the vertical wall
and the horizontal floor. Determine the equation of the locus of a point P on the

ladder, which is 6 mits from the end of the ladder in contact with the floor.

Find the eccentricity, centre, foci and vertices of the following hyperbola and

draw the diagram :
12x2 - 4y? - 24x + 32y - 127 = 0

Let P be a point on the curve y = x® and suppose that the tangent line at P
intersects the curve again at Q. Prove that the slope at Q is four times the slope

at P.

Show that the volume of the largest right circular cone that can be inscribed in a

sphere of radius a is % of volume of the sphere.

Trace the curve : y = x°.

2
Find the area of the region bounded by the ellipse %- + £- = 1 between the

twe latus rectums.
Find the surface area of the solid generated by revolving the cycloid

x =a(t+sint), y = a(l+cost) about its base ( x-axs ).

Solve : (x2+y?) dx+ 3xydy=0.
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69. Obtain k, p and 62 of the normal distribution whose probability distribution

70.

function is given by

b}

flx) = ke-212+4x. L u T

A bank pays interest by continuous cnmpuundﬁlg. that is by treating the
interest rate as the instantaneous rate of change of principal. Suppose in an
account interest accrues at 8% per year compounded continuously.

Calculate the percentage increase in such an account over one year.
[ Take ¢%% =~ 1.0833 ]
OR

Show that the set G of all positive rationals forms a gi'qup under the
composition  defined by a* b="% forall a be G.




