BOPRA e . S e T

www.Padasalai.Net P www.Trb Tnpsc.Com

)

1 2 P - Register No.l J
: Half Yearly Examination - 2024 , v
Time : 3.00 Hrs. MATHEMATICS - Marks : 90
PART -1 :
20 x 1 =20

15,
16.
1>7.
18.
19.

20.

21.

22,

23.
24.
25.

26.

27

28.

11
. If the direction cosines of a line are oy o

Note i) All questions are compulsory )
ii) Choose the most appropriate. answer from the 9'V°" four aiternatives and write the option code and the

corresponding answer. ‘
If ATA-' is symmetric, then A2 = ................. a)A-' b) (AT)2 C)AT d) (A1) .
If Ais a matrix of order 3, then det (KA)  a) K® det (A) b) K2 det(A) c) K det(A) d) det(A)

3 3
The solution of the equatnon |zZl—-z=1+2i is a) —2-—2| b) _72- +2i ‘¢)2- E' d)y2+ 2 i

The modulus ofthecomplex number 2 + i,/3 is ‘a) /3 b) ‘/—:;c) 7 d)7 _

" A polynomial egUation in x of degree n always has

a) n distinct roots b) n real roots c) n complex roots d) at most one root .
The value of sin™ (cosx), 0 < X< T is a) T—x. b)x-— 7t/2 O)T2-x d)x—m

The domain of the function defined by f(x) = sin' /5 _1 ‘is a)[1, 2] b) [+1, 1] ¢)[0, 1] d) [_1 0]

If x +y =k is normal to the parabola y? = 12x, then the value ofkis a)3 b) -1 01 d) 9
The focus of the parabola X2='16y is a) (4,0) b)(0,4) c)(-4,0) d)(0,—4) "

then a)c=+3 b)c= +J§ c)c>0 d)0<c<1

OI—L

> 5 o

.Thevalueof [i+], j+k, k+i] is equal to a)O b)1 ¢c)2 d)4

. The number given by the Rolle s theorem for the functlon x3-3x2, x € [0/ 3] |s a) 1 b) JE c) - d) 2

.. The point of inflection of the curve y = (x — 1)%is a) (0, 0) b )(0,1) ¢)(1,0) - d)(1,1) ,
- The approximate change in the volume V of a cube of side X metres caused by i tncreasmg the side by 1% is

a) 0.3 xdx m? b)003xm3 c)003x2m3 d)003x3m3

‘Linear approx1mat|on for g(x) ‘cosx at x = g is a)x+ — b) —X + 5 c)x— /E- d) —x = %

5 7
The value of leldx is a) = b) = )E d)E

- 4T3 3
The value of | Sin*XdX g 4) 3 b) o) E g 2n
(J; 10 P 8 4 ¥

dy | | @ B o i
The solution of d_y +P(x) y=0is a) y= c‘eI ) y=ce Jpex 6y 3 X= ce_J‘ pey ) xo cej ey
The number of arbitrary constants in the particular solution of a differential equatlon of third order is

a)3b)2 c)1 d)o

A zero of x* + 64 is a)O b)4 c)4i d)—4
: PART - II
Note i) Answer any seven questlons 2) Question number 30is compulsory 7x2=14
Find the square root of —8 —6i.
0 -2°0

If adj(a) = | © g _66 find A1,

Find the sum of squares of roots of the equation 2x* - 8x3 + 6x*-3=0

Find the principal value of cosec™'(- /2 )

Find centre and radius'of the following circle x2 + y2 + gx 4y+4=0 o

A particle moves so that the distance moved is according to the law s(t) = ?—tZ +3. At what time the velocnty and
acceleration are zero.

' 1
Show that the percentage errorin the n'h root of a numbe,- is apprOXImately — times the percentage error in the number.
Evaluate : J.(3X —-4x+5) dx
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2 +5dy
dx dx

dx®

: : e 3 \2/3
Determine the order and degree of the following differeptial equation : [d Y} -39y d?y +4=0

- - = > PRSI
Showthatthevectors |+2]—3k,2|—]+2k and 374 j—k are coplanar

PART - Ill
on humber 40 is compulsory.

Solve the following system of linear equations, by matrix inversion method. 2x—y=7, 3x o 7x3=21
Solve the equatlon 3x3—16x2+ 23x — 6 = 0 if the product of two roots i is1. i ‘
h t cot - [.-—-—1 ' ] . il
Show that cot - — | =sec™x, |x] > 1
VX2 Pl e
Find the equatlon of the hyperbola with vertices (0, +4) and foci (0, +6)
X=1_y+1_z-1 X-3 y- _
If the two lines 2 3 2 an T = 2 .= Z intersect'at a point, find the value of m.
Evaluate : . '™ '2x2—3 ’ : i WL
AR %2 _5x+3 s -
0 o5V
If v(x, y, 2) = x® + +z3+3x ,showthat T
¥ 2) = y3 .yz ooz oy ., .
Evaluate : IJS—X 5 J_ 5 : : 0 W
Solve the following llnear differential equation (1 - x2) gy ' —xy q.
X
Write in polar form of the foIIowmg complex number 3 —i J—
: : : PART -V T g ,
Note : Answer all the questlons b A o e 7x5=35
a) Solve the folIowmg systems of linear equat|ons by Cramer s rule ’ : .
-3——1,—3—1 =0, 1+g+1—:2 =0,. E'—i’.—i.+1 =0 :-(OR)
X.y z Xy 'z X'y z et

b) Solve the equation 6x* — 35x3 +62x2 — 35x+6=0

v . o 2z+1
a) If z= x + iy is a complex number such that Im

™ +1 ] =0, show that the locus of z is 2x2 + 2y2 +x-2y=0 (OR)

b) Find the angle between y =x?and y = (x — 3)2
a) If tan™" x + tan~y + tan™' z= 1, show that x +y +2 = xyz. (OR) _

X+y Sl S a0 - 4 gieile v
b) If u = sin™ (W/_*”\/_J showthat xax+y5y—=2tanu

PR

. a) For the ellipse 4x? + y? + 24x — 2y + 21 = 0 fmd the centre vertlces and the foci. AIso prove that the length of latus

rectum is 2. (OR) :
b) Find the area of the region bounded between the parabola y* = 4ax and its latus rectum.

- -

a)lf 2-27+3]-k b=31+5]+2K, o=—i i—2'i+3-k verify that (axb) xc = (a. c) b-(b da (©OR)

b) Find the population of a city at any time t, given that the rate of increase of population is proportional to the population
at that instant and that in a period of 40 years the population |ncreased from 3,00,000 to 4,00,000. :

a) Sketch the curve y = f(x) = x2 — x - 6. (OR)

b) Find the value of k for which the equations kx —2¥:* 2= 1, x— 2kY +z=-2, x-2y+kz =1 have

i) no solution ii) unique solution iii) infinitely many solution

a) Find the non-parametric form of vector equation, and Cartesian equatlons of the plane passing through the points
(2,2, 1), (9, 3, 8) and perpendicular to the plane 2x * 6y +6z=9. (OR)

b) Assume that water issuing from the end of a horizontal pipe, 7.5 m above the ground, describes a parabohc path. The
vertex of the parabolic path is at the end of the pipe. Ata position 2.5 m below the line of the pipe, the flow of water has
curved outward 3m beyond the vertical line through the end of the pipe. How far beyond this vertical line will the water

strike the ground? .
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