
DISTRICT LEVEL II PUC PREPARATORY EXAM, MARCH 2022 
Time: 3 Hrs. 15 Mins. Max. Marks: 100 

Sub: MATHEMATICS (35) 
General Instructions 
1 
. PartA 

ne queston 
camiee paper has Five parts, namely A, B, c.D and E. Answer all the pans. 

3, Wite PartE came Bcarries 20 marks, Part- C carries 30 Marks, Part- D carries 30 

3. Wnte the comesponding question number properly as in 

marks and Part - E camies 10 marks. 

ne graph sheet for tston number properly as indicated in the question paper. 

4. Use the graph sheet for the questions on LPP in Part 
PART A 

.Answer any TEN of the followlng questlons: 
10x 1 10 

relanon R on A = (1,2,3) defined by R = {(1.1(1,2)(3, 3)) is not symmetric. wnyf 

2. Define a binary operation. 
3. Wnte the domain of f(x)= sin'x. 
4. Find the value of cos secr+cosecx 1. 

5. Define scalar matrix. 

6. Find the value of x for which 

7. If y= cos(1 -x) find 

8. f y= tan(2x +3) find 

9. Find 

10. Find cos ec x(cos ecx + cot x)dr 

11. Find the unit vector in the direction of vector ä =21+3+R. 

12. Define negative of a vector. 

13. Write the direction cosines of y-axis. 

14. Define feasible region of a linear programming problem. 

15. Find P(A/B); if P(B) = 0.5 and P(A nB) = 0.32. 

PART B 
I. Answer any TEN of the followina guestions: 10 x 2 20 

16.If f:R-R defined by f() = 1 +x2 then show that f is neither one-one nor onto. 

17.Find the value of tan"3 -sec"(-2). 

1-cOS 18. Write the simplest form of tanT4cos 

x+y+z 
19. Find the values of x, y and z from the equation x+z 

20. Find area of the triangle whose vertices are (-Z-3), (,2) and (-1,-8) by using determinant. 
21. If y+sin y = cos x find- 
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22. Differentiate (sin x)' with respect to x. 

23. I x=ar, y= 2at find d 

24. Find the slope of tangent to the curve y a X =10, 

25. Evaluate sin x.sin(cos.x )dx 
26. Find (cOS-sin 26. Find sin xcos'x 

27.Evaluate 
2 28. Find the order and degree of the differentlal equation y + y +e = 0 

29. Ifd is a unit vector such that ( - ä). (f+ä) = 8 find lä 

30. Find the area of parallelogram whose adjacent sides are given by the vectors d= 3t +i+4k 
and B=i-j +k 

31. Find the angle between pairs of lines 

21-5+k + 2(31 +2+6R) and Y= 7i- 6k + Ht + 2] + 2) 

32. Find the distance of the point (-6,0,0) from the plane 2x-3y +62 = 0. 

33. A random variable X has the following probability distribution: 
X 0 12 34 
PX 0.1K| 2K 2KK 
Determine K. 

PART:C 
I. Answer ay TEN of the following questions:E 10x 3 30 

34. Show that the relation R in the set A = {1,2,3,4,5] given by R = {(a, b)/la- bl is even} is an 
equivalence relation. 

31 
35. Prove that 2tan+tan= tan 17 

36. Express A=| as sum of symmetric and skew-symmetric matrices. 

3. Venty that if any two rows of a determinant are interchanged then the sign of deteminant 

2-3 5| 
changes by considering A =|6 0 4 

38. If y' =x' then find 

39. If x=a|+sintand y= a[l-cosTprove thad 

40. Venfy mean value theorem if f(x) = r'-5?-3xVx ¬|° 
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41. Find the intervals in which the la given by f() a'-4x +6 io (a) Strictly increasing 
(b) striatly decreasing. 

42. Find fetsin d 
L1+cos8x 

43. Evaluate J-K-2 

44. Evaluatee'das the limit of a Bum. 

45. Find #he area of the reglon bounded by the curve, y=r' and the line y * 

46. Fom the difrerental equation of the family of curves ymae" + be" by eliminaing arttrary 

constants a and b. 

47, Find the general solution of the differential equation 

48. Prove that ld +b b+
 l+al = 2[a B 2] 

49. Show that tne pOSition vector of the point P which divides the line joining the points A and B 

having position vectors ä and b intemally in the ratio m:n is 
mb+na 
m+n 

50. Find the shortest distance between the lines whose vector equations are 

f=i+j+(2-1+ R) and f = 21+] -k+u(3t- 5+ 2k). 

51. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six. Find 

the probability that it is actually a six. 
PART D 

6x5-30 

V. Answer any SIX of the following questions: 

52. Let the function f:R R where R is the set of real number defined by f«) = 3-4x. Is f one- 

one and onto? Justify your answer 

53. Let f: N~ R be a function defined by f(x) = 4x +12x + 15. Show that f: N S where S is 

the range of f is invertible. Find the inverse of f. 

6 7 o1 1 2 
54. If A =|6 0 8 B =|1 0 2 and C = 

7 -8 0 I2 o 

0 calculate AC, BC and (A+B)C and also verfy 

that (A + B)C = AC + BC. 

55. Solve the system of linear equations Dy using matix method: 2x +3y + 3z = 5 , 

x-2y +z = -4 and 3x-y- 2z =3 

b6. Ify = 3 cos(logx) + 4sin (logx) show that x'}% ta} +y= 0. 

57. f length x of a rectangle is decreasing 8t tne raie or dcm/minute and the width y is increasing at 

the rate of 2 cm/minute. 
When x = 1 

ad = bCm, find the rates of change of 

(a) the perimeter and (b) the area of the rectangle. 

Page 3 P.T.O. 



wth resped to r and hence evaluate 
V4 

58. Find the integral of 
-9 

-1 using integration. 
Find he area enodosed by the ellipse 

+ y sec x = tan x, 0 srS. lonm both in the vector and Cartesian form, Derive the equañon of a plane in normal fom both in the vecth 

62. A die is 

Find the general sohution of the differential equation 4Ve. 

thrown 6 times. I getting an odd nu 

a)5 suoxess ()at least 5 sucoess (C) atmost success what is the probability of 
5 succes9. 

iadependently by A and B are and respectively. If 

63 Probebility of solving a spedfic poblem indepen 

bo ty to sove the problem independently then find the probablity that (a) the problem is soved (b) Exacty one of them solves the problem 

PART E 

V. An am ONE of thm fellowina questions 
1x 10 10 

problem graphically. Maximize 
Z 10500r +9000y, subject to the constraints: x +y S 50, 2x +y 80, x 20, [6M 

(b) Show that the matrix A=| satisfies the equation A-44+ / =0, when I is 

following 
and minimize 64. (a) Solve the 

y20. 

[4M 2x2 identity matrix and 0 is 2*2 zero matnx. Using this equation, find 

65. (a) Prove that fCt)dk =sla+b-xide and hence evaluate 
[6M 1+tan x 

6 

Kcos if x 
is continuous at x = [4M (6) Find K. f ft)=T-2x 

66. (a) A water tank has the shape of an inverted right circular cone with its axis vertical and 

vertex lowemost. Its semi-vertical angle is tan"(0.5). Water is poured into it ata 
constant rate of 5 cubic metre per hour. Find the rate at which the level of the water 

6M is rnsing at the instant when the depth of water in the tank is 4m. 

(b) By using properies of determinants show that 

+y+2 
[AM =2(r+y+) 

Z+X+2y 
y+2+2x 

X 
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