www.Padasalai.Net www.TrbTnpsc.com

HsL HaLF YEARLY EXAMINATION - 2023
12 5w MATHEMATICS -
Time : 3.00 Hrs Mark
FPART A
CHOOSE THE CORRET ANSWER :- 0 X | - 20
1L IfA = \;: 331 be such that A4 ' = A, then A I
(a)17 (b) 14 (c) 19 (d) 21
2 -1 1 3 1 -1
2 letA = [—l 2 —l‘ and 4B =11 3 x | fBistheinversenfA then the
1 -1 2 -1 1 3
valueof xis (a)2 (b) 4 (c) 3 (d)d
3. The principal argument nf% IS
@)= (b) =5 Ch (d) 5

4. According to the rational root theorem, which number is not possible rational root of

4x’ +2x* - 10x3 =57

(a) -1 (b)3 ()1 (d) 5
5. tan~! G)+ran“ (;) is equal to
(a) scos™" (3) (b)3sin™ (3) (c)stan~! (%) (d) tan™" (3)

6. The eccentricity of the ellipse (x — 3)% + (y — 4)* = {j- is
V3 1 1 1
(d) 5 (b) 3 (€55 (d) =

7. The radius of the circle passing through the point (6,2) two of whose diameters
arex+y=6andx+2y=4Is

(a) 10 (b) 25 ()6 (d) 4
8. Ifd,b,C are three unit vectors such that d is perpendicular to b, and is
parallel to  then d x (b x ) is equal to
(a) @ (b) b (c) € (d) 0

9. If the distance of the point (1,1,1) from the origin is half of its distance

fromthe plane x + y + z + k = 0, then the values of k are
(a) £3 (b) +6 (c) =3,9 (d) 3,—9

= — |5
=

10. The slope of the line normal to the curve [(x) = 2 cos4x at x

{a) —-4/3 (h) —4 () = (d) 443 HSL 17 semflan Do
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11 The masimum value of the function 1°4
4
! " 1 ]
(a) (b) - (€] - Il G
12 Hw(x,¥) = x" x>0 then " i1 equal to
¥
ll;l} x! Iil”| i ‘_h} ¥ III'“‘I-. ) “—'I Vi r Idll i IFJH ¥

13 The change in the surface area § = hHix ! af a cube when the edge

length vanies from x,to xg + dx is

(@) 12xy + dx (b) 12x;ddx ) b ddn (d) 6xg + da

i,
14 The volume of solid of revolution of the region bounded by y r{a - x
about x-axis is
i na’ na’ d [‘_F-l_1
(a) ma (b) < (€)= (d) =
15 The number of arbitrary constants in the general solutions of order n

and n + 1 are respectively
faln—1,n (bYm.n + 1 (chn+1,n+2 (djn+1,n

F
-

16. Thevalueof [* |x'— x| dx is

1 ! l 13
OF (b) 5 (c) (d) =
2

17. The degree of the differential equation (:—i) = sin (%') is

(a) 1 (b} 2 (c) 1,2 (d) not defined
18. tan™! (%) +tan™! G) +tan”! G)+ tan~! (%) is equal to

(a) 7 (b) 3 (c)3 (d)3
19. The interval in which y = x%e™* isincreasing is

(3) (-o0 ., ) (b) [-2.0] (c) (2,e0) (d)(0,2)

20. Let 24,25, and 25 are the vertices of an equilateral triangle inscribed in the circle |z = 2
If z, = 1+ i3, then z;.is
(a) 1 (b) -2 (c) -1 (d) 2

PART - B
ANSWER ANY SEVEN QUESTIONS (Q.NO : 30 IS COMPULSORY):- 7 X 2 = 14

21. Prove that z isceal (f and only if 2 = 2

22. Show that the equation x” — 5x° + 4x* + 2x* + 1 = 0 has atleast 6 imaginan solution
. - 5m 5

23. Find the value of sin™' (sin<F cosg + cos - sin E)

24 If y=4x+c isatangent o thecircle x* +y* =9 find c.

25. A particle acted on by constant forces Bi + 2 - 6k and 61 + 2] — 2k 15 displaced

from the point (1.2,3) to the point (5,4,1). Find the total work done by the forces
26. Evaluate - [im (’—EJ ,
==l r

27. Find the intervals of monotonicity for the function f(x) = x°
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»5 A sphere 1S made of icc having radius 10 cm. lts radius decreases from 10 ¢ 10, -
‘ find  approximate change in the surface area
>0 Find the differential equation corresponding (o the family of curves represented by the eqy

y = Ae™ + Be =%, where A and B are arbitrary constants

&—
30. Evaluate _[_l! log (h_i) dx

PART - C
ANSWER ANY SEVEN QUESTIONS { QNO : 40 15 COMPULSORY] :- 27X 3 =1
2-24 3
31. Find the rank of the matrix l—3 4 -2-1
6 2-17
32. Solve , by Cramer's rule the system of linear equations 3x + 2y + 5z 26 Ext 3y + 62 = 15
x+ty+2z=1.

33. Show that the equation z° = Z has four solutions.
14. Find the sum of squares of roots of the equation 2x* — 8x% + 6x2 = 3= 0

35. Find the domain of cos™! (EH%)

36. A rod of length 1.2m moves with its ends always touching the coordinate axes. The locus of a poin
P on the rod, which is 0.3m from the end in contact with x -axis is an ellipse. Find the eccentricity

37. Find the points on the curve y* — 4xy = x® + 5 for which the tangent is horizontal.
38. Evaluate : j:’%;dx where n is a positive infeger2 2.
39. Solve: sin% =a,y0) =1
40. For which values of m , the vectorsd =i+ j+mk, b=i+j+(m+ 1k, = i—j+mk are
coplanar,
PART -D
ANSWER ALL THE QUESTIONS :- 7X5=135
41 a. Investigate for what values of A and g the system of linear equations

x+2y+z=7 x+y+Az=pu x+3y—-52=5 has (i) nosolution (ii) a unique solution
(11) an infinite number of solutions.
(OR)
boIf @=7-J, b=i-]-4k ¢=3]-k and d = 20+ 5] + k, verify that
(@x b) x (¢ xd) = [d,B,d)é - [d,b,¢)d

42a.1fz = x + iy is a complex number such that fm (i’-r:rll) = 0. show that 2x2 + 2v2 +x — 2y = ¢
I+

(OR)
b. Evaluate : J x[sin*(sinx) + cos*(cos x)| dx.
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334 Solve : 6x° 4 x* — 43x3 — 43,2 +x+6=0
(ORY

vigypds A dv
sprove that x —+ y - I
irn

= f'_'r'

IJ. lf 'I."{x"}l) = tﬂg(

X+

HMallcos'x+cos'y+cos'z=mn and 0<x,y,2 < 1, then show tha
X +yt 428 4 2xyz = 1.
(OR)
b. Find the area of the region bounded by the curve 2 + x — ¥ + y = 0, r-axis.
x=—3and x = 3.
45a. Find the centre, vertices, foci, and the length of latus rectum of the conics
4x? +y2 + 24x — 2y + 21 = 0.
(OR)
h. L — -1 — 42 — ot o 9z oz =t =1
. Let z(x,y) = xtan™'(xy), x =t?, y = se*, s,t € R. Find > and - ats =t

46a. i i 1yl 2z ond TN 2 r, find A and
6a. If the straight lines = 5 =z and — > =7 are coplanar,

Cartesian equation of the plane containing these two lines.
(OR)
b. A manufacturer wants to design an open box having a square base and a surface area of

108 sq.cm. Determine the dimensions of the box for the maximum volume.

47a. Solve : :—f— 3y cotx = sin2x giventhat y=2 when x = %
(OR)
b. A police jeep A is travelling from west at 50 km/hr and car B 1s travelling
towards north at 60 km/hr. Both are headed for the intersection of the two roads
At what rate are the cars approaching each other when car A is 0.3 kilometres

and car B is 0.4 kilometres from the intersection ?

e T 1 L bkt
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