
Time Allewed:3.00 Weerl 
PART -A Answer All the questlona) 

3 

RST RON XAATON, JANUARY-2024 
MATHEMATICS 

(U-1 

4x' + 2x*- 10r-57 

(1)0 

2 Aoconding to the rational root theoren, whleh umber ls niot poeible ntionel sere of 

(4)1 + 

111 

2 1 

3. Distance from the origin to the plane 3x-6y + 2r +7 m0 is 

4. The value of IC(n - (n1) 

21-2 

(I]e* +e 

[112ab 

(2]1 

(2]4 

[I]e* + e 

[1)1 

S. If cot- x=for some x E R, the value of tan- xis 

t a then the value of 

(2]45° 

3]-3 

7. The solution of the differential equation=0 

(312 

6. Consider the vectors d, b, 2, d such that (ã x b) x (x d) = 0. Let P, and P, be the planes 
determined by the pairs of vectors a, b and c, d respectively. Then the angle between P,and 

P, is 

(2]ab 

(3]1 -

(2)V2 

(3]60° 

9. Area of the greatest rectangle inscribed in the ellipse+=l is 

(212 

1]y + sin-'x=c (2ly - sinx=c 3]x- sin'y =c (4)x + siny =c 

8. If (x, y) = log(e*+ e), then the value of + 
dy 

10. The order and degree of the differential equation++x 
(12, 3 (213,3 

11. If v(x,y) = (e*+ e), then the valve of 

(3]Vab 

is 

[3]2, 6 

1415 

is 

(3]e*- e 

(43 

(3]1 

(44-I 

y (4+rÉ=0 

(4-; 

EMet. Merhe:90 

[4)90° 

(4] 1 

12, The number given by thc Rolle's theorem for the function x - 3r²,xe (0,3] is 

[4)2, 4 

(412 

13.Zy.Z, and z, are complex numbers such that z, + Z2 ty =0 and |z1|= |z| = z| =1 
then zË + zË+zj is 

(113 (4]0 
KK/12/ Mat/ I 
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15. The vahe of 

(02 

m 

16. If he ormal of the parabola y²n 4x dnwn at the end points of its latus recturm are angents 

to the circle (x-3)+ (y+2) rl, then the value of r² is 

7. 1f f(r) =t cot t dt, hen 
(1]cosx-xsin x 

(2)1 

19. The dual of -(p v q) v [pv (pA nr)] is 
(1]¬(pAQ) A [pv (pA ¬r)] 
(3]¬(pAq) A[pA(pAr)] 

20. The value of e-dr s 

21, H adj (A) =6 

(2]sin x +x cos x 

18. Let X represent the difference between the number of heads and the number of tails obeained 

when a coÌn is tossed n times. Then the posible valucg of X are 
(+2n, lm 0, 1, 2, ..n 
3]n-i,(= 0,2, ..n 

0 -2 01 

24. Evalyate j cos' x dr 

2-s, find 4 
6J 

PART -B Answer Any Seven Question. Questlon No. 30 Is compulsory 

dy 30. Solve = 

23. If x +2(k +2 )x+9k = 0 has equal roots, find k. |,k-y 

26. Write Into rectangular form. -s 

d 

(3 cos x 

25. ts cos-(-)=n - cos-() true? Justify your answer. 

28. If w(x,y) ey then find the value of 

14jo 

22. The orbit of Halley's comet is an elipse 36.18 astronomlcal units long and by 9.12 J11 
astronomical units wide. Find Its eccentricity. 

6+21 

-(1+ y') 
V1+z 

(44 

14Jx sin x 

(2321 -n, l 0,1,2, ..n 

ardy 

2(PA) A[pA (pV-r)) 
i4]-\pAq) A[pA (2V-r)) 

27. Three falr coins are tossed simultaneously. Fnd the probablity mass functlon for 
number of heads occurred. 

(4 
7X214 

29. A particle acted upon by constant forces 2t + 5f + 6k and -- 2- kis displaced from the 

point (4, -3,-2) to the point (6, 1, -3). Find the tatal work done by the forces.\/2 it 

JN2/ NlatI2 

(4321+ 2n, ( = 0, 1,2,...n 
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RART-C Answer Any Seven Oucstlon, Ouestlon No, 40 l9.compulsorr 
31, Verty whether the followingo 
32, Evaluate : S|Sx-3(dx 

33. I1A = 
3 Vety that 4(ad|A) = (adj A)A = \Ala 

4..Braluate tan (cos()-sin(-)) 
33. lne parabolic communlcation antenna has a focus at 2m distance from the vertex of the 

antenna. Find the width of the antenna 3m from the vertex 

37. Show that the equation z + 2 =0 has five solutions. 

36, FInd the slope of the tangent to the following curve at the respective ghven points. xacos t,y = bsin' t att= 
38. Find th¹ mean and variance of a random varlable X, whose probabílty density function 

for x0 
Other wise 

39. Show that the lines =-andare parallel. 612 

PART- D (Answer All the Questions) 

X-y+2z= 2, 

40. In a newly developed city, it is estimated that the voting population (in thousands) will 
Increase according to V(t) = 30 + 12: - t,0sts8 where t is the time in years. Find 
the approxlmate change in voters for the time change from 4 to 4year 

(OR) 

n 

7X5=35 
41. ldentify the type of conic and find centre, focd, vertices and directories of each of the 

following. 18x² + 12y² 144x + 48y + 120 = 0 F. («i+-ge'):-L 
41C9- | 32 = -4 

42. a) Test for consistency and if possible, solve the following systems of equations 

2x +y+4z =7, 

b) Find the Non parametric form of vector equation and Cartesian equations of a stralght 
line passing through (4,2,4) and is perpendicular to the stralght lines 
2*+ 5y + 4z =6 and 4x+7y+ 6z = 2 

(OR) 

1X3=2. 

b) Sketch the curve y = f(r) =-x-6 

id 

4x-y+z =4 

for x sQ 
()Distribution functian 

OR) 

3zA 

43. a) LetX b�a random variable denoting the life time of an electrical equipment having 
probability density function r()(ke for x> 0 

Fnd (0) the value of k ()P(X < 2) 
(iv) calculate the probabilky that X is at least for four unit of time (v) (P(X=3) 

3 

KK/I2/ Mat/3 

g compound propositíon are tautology or contradiction or contingency ((pva)a¬p)q 
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b) Water at at temperature 100°C cools in 10 minutes to 80°C In a room temperature of 25C.Fnd () The tempereture of water afer 20 minutes. (1) The time when the temperature is 40*C.|log.-0.3101; log, 5 1.6094 
4.a) Arod of length 1.2m moves with Its ends always touching the coordinate axes, the locus of a point P on the rod, which Is 0.3m from the end in contact with x-axds is an elipse. find the eccentricity. 

(OR) 

b) Solve the equatlon 6rS-38r-5x +6=0 ftls known that a 
solutlon. 

45. a) Byvector method, prove that cos(a + B)= os a cosßsin a sinß. 
(OR) 

b) It the curves ax² + by² = 1 and cr²+ dy' = 1 Intersect each other orthogonally then, show that-
46. a) Find the area of the region bounded between the parabolas y² =4x and x = 4y. 

(OR) 
b) Ifz =x+ iy and arg =ahow thatz+y² = 1. 

47.a) Ifu = sec-, then prove tháty= 2 cotu 
(OR) 

b) Verify () cdosure property, (i) commutative property, (i) associative property, (iv) existence of identity, and (v) existence of inverse for the operation X1 0n a subset A = (1,3,4,5,9) of the set of remaindérs {0,1,2,3,4,5,6,7,8,9,10). 
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