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SECOND PUC MODEL QUESTION PAPER    2023-2024  

SUBJECT : MATHEMATICS   ( 35 ) 

TIME : 3 Hours 15 Minutes [Total questions : 52 ]  Max. Marks : 80 

 

Instructions : 1. The question paper has five parts namely A, B, C, D and E.     

 Answer all the Parts. 

 2. Part A has 15 multiple choice questions, 5 fill in the blank    

 questions. 

3. Use the graph sheet for question on linear programming    

 problem in Part E. 

PART -A 

I. Answer all the multiple choice questions    :   15 x 1 = 15 

 

1. The relation R in the set { 1,2,3 } given by { (1,2) ,(2,1) } is 

a) reflexive      b) symmetric 

c) transitive     d) equivalence relation 

2. If f : R → R be defined as f(x) = 𝑥4,then the function f is 

a) one-one and onto    b) many-oneandonto 

c) one-one but not onto    d ) neither one-one nor onto 

3. The principal value branch of cot−1 𝑥 is 

a)  −
𝜋

2
,
𝜋

2
       b)  −

𝜋

2
 ,
𝜋

2
   

c)  0 ,𝜋       d)  0 , 𝜋   

4. The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is 

a) 27   b) 18    c) 81   d) 512 

5. Let A be a nonsigular matrix of order 3 x 3 and | adj A|= 25, thena possible value 

of |A| is 

a) 625  b) 25    c) 5   d) 125 

6. Which of the following x belongs to  domain of the greatest integer function           f(x 

) =   𝑥   , 0 < x < 3 is not differentiable  

a) 2 and 3  b) 1 and 2   c)  0 and 2  d) 1 and 3 

7. If y = log7 2𝑥, then  
dy

dx
  is 

1) 
1

𝑥   𝑙𝑜𝑔7
      b) 

1

7  𝑙𝑜𝑔𝑥
  

c)
𝑙𝑜𝑔𝑥

7
      d)

7

𝑙𝑜𝑔𝑥
 

8. The point of inflection of the function y = 𝑥3 is 

a) ( 2, 8 )  b) ( 1, 1)    c) ( 0, 0 )  d) ( –3, -27 ) 

9.  𝑠𝑖𝑛2𝑥  dx is 

a) – 
𝑠𝑖𝑛2𝑥

2
  + c    b) – 

𝑐𝑜𝑠2𝑥

2
 + c      

c) 
𝑐𝑜𝑠2𝑥

2
 + c      d) 

𝑠𝑖𝑛2𝑥

2
 + c 

10.  𝑒𝑥  
1

𝑥
 –  

1

𝑥2  dx   is 

a)𝑒–𝑥  
1

𝑥
  + c  b) 𝑒–𝑥  

1

𝑥2
   +  c  c)  𝑒𝑥  

1

𝑥
  + c  d) 𝑒𝑥  

1

𝑥2
  + c 

 

 



 

11. If  θ  is the angle between any two vectors 𝑎 and𝑏  , then𝑎  . 𝑏   =  𝑎  𝑥 𝑏   ,  

when tanθis equal to, 

a) 1   b)
1

 3
    c)  3   d) 0 

12. Unit vector in the direction of   𝑎  = 2 𝑖  + 3 𝑗  +  𝑘     is  

 a) 
2 𝑖  + 3 𝑗  +  𝑘 

14
      b) 

2 𝑖  – 3 𝑗  +  𝑘 

 14
 

 c) 
2 𝑖  + 3 𝑗  +  𝑘 

 14
      d) 

2 𝑖  + 3 𝑗  –  𝑘 

14
 

13. If the direction cosines l,m,n of a line are 0, 
1

2
 , 

 3

2
then the angle made by the 

 line with the positive direction of y – axis is 

 a) 600   b) 300    c) 900   d) 450    

14. In a Linear programming problem , the objective function is always  

 a) a cubic function    b) a quadratic function   

 c) a linear function    d) a constant function 

15. If  A and B are two non empty events such that  P  𝐴/𝐵  = P  𝐵/𝐴 and P( A∩B ) ≠∅

 then 

a) A ⊂ B but A ≠ B     b) A = B    

c) B⊂ A but A≠ B   d) P(A) = P(B) 

 

II. Fill in the blanks by choosing the appropriate answer from those given in the 

bracket           5 x 1= 5 

 0,     1,       4,     
1

36
,       7,    

1

6
  

16. The value of sin  
𝜋

3
  –  sin−1  –

1

2
  is   –––––––––––––––––––––––––––––– 

17. A square matrix A is a singular matrix if |A| is –––––––––––––––––––––––––– 

18. The order of the differential equation 
𝑑4𝑦

𝑑𝑥 4+  sin  𝑦𝐼𝐼𝐼 = 0  is   ––––––––––––––– 

19. The lines 
𝑥   – 5

𝑘
 = 

𝑦   + 2

–5
 = 

𝑧

1
   and  

𝑥

1
 = 

𝑦

2
 =

𝑧

3
  are perpendicular, then k is  –––––––––– 

20. The probability of obtaining an even prime number on each die, when a pair of 

dice is rolled is ______________________________ 

 

PART –B 

  Answer  any six questions        6 x 2 =12 

21. Prove that  2 sin−1 3

5
  =  tan−1 24

7
 

22. Find the equation of  line joining ( 1, 2 ) , ( 3, 6 ) using determinant method 

23. Find  
dy

dx
, if  y + siny = cosx 

24. Find the rate of change of the area of a circle  with respect to its radius r  

when r = 3 cm 

25. Find the local minimum value of the function f given by f(x) = 3 + |x| ,  x ∈ R 

26. Find  
𝑑𝑥

( 𝑥  + 1 ) ( 𝑥  + 2 )
 

27. Evaluate   𝑠𝑖𝑛2 𝑥

2
 –  𝑐𝑜𝑠2 𝑥

2
 

𝜋

2
0

 𝑑𝑥 

28. Find the projection of the vector 𝑎  = 2 𝑖  + 3 𝑗  + 2𝑘   on the vector  𝑏   =𝑖  +2 𝑗  +  𝑘  



29. Find the angle between the pair of lines given by 

𝑟  = 3 𝑖  + 2 𝑗  – 4𝑘 + (  𝑖  + 2 𝑗  + 2𝑘 )   and   𝑟  =  5 𝑖  –2 𝑗   +𝜇 (  3 𝑖  + 2 𝑗  + 6 𝑘   ) 

30. A fair die is rolled. Consider events E = {1,  3, 5 }  , F = { 2, 3 } , find  P (E/F ) 

31. If A and B two events such that  P(A) = 
1

4
 , P(B) =

1

2
 and P (A ∩ B) = 

1

8
 ,   

find P (not A and not B) 

 

PART – C 

 

Answer  any six questions        6 x 3 =18 

 

32. Show that the relation R in the set A = {1,2,3,4,5} given by  

R = {(a, b): |a − b| is even } is an equivalence relation  

33. Write in the simplest form  tan−1  
 1  +  𝑥2– 1

𝑥
  ,    x ≠ 0 

34. Express A =  
3 5
1 −1

 as the sum of a symmetric anda skew symmetric matrix.  

35. Differentiate  𝑠𝑖𝑛2𝑥  with respect to  𝑒𝑐𝑜𝑠𝑥  
36. Differentiate  𝑥𝑠𝑖𝑛𝑥  ,  x > 0 with respect  to x 
37. Find the interval in which the function  f(x) = 10 – 6x – 2x2 is strictly increasing  
38. Find   𝑥  sin−1 𝑥  dx 
39. Find the equation of curve passing through the point ( –2, 3) , given that the slope 

of the tangent to the curve at any point ( x, y ) is
2𝑥

𝑦2 

40. Show that the position vector of the point P, which divides the line joining the 

points A  and B having position vectors 𝑎 and𝑏  internally in the ratio m: n is
𝑚   𝑏   +  𝑛𝑎  

𝑚  +  𝑛
 

41. Find a unit vector perpendicular to each of the vectors  𝑎  +   𝑏      and  (𝑎  –   𝑏  ) , 

where  𝑎   =  3 𝑖  + 2 𝑗  +  2𝑘     and  𝑏   =  𝑖  + 2 𝑗  – 2𝑘  
42. A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black 

balls. One of the two bags is selected at random and a  ball is drawn at random 

from the bag and it is found to be red .Find the probability that the ballis drawn 

from first bag ? 
 

PART – D 

 

Answer  any four questions        4 x 5  = 20 

 

43. Let  f : N→ Y be a function defined as f(x) = 4x + 3, where Y = {y ∈ N ∶ y = 4x + 3  for 

some x ∈ N}.Show that f  is  invertible. Find the  inverse of f. 

44. If   A =  

0 6 7

–6 0 8

7 –8 0

   B=  
0 1 1
1 0 2
1 2 0

 and  C =  
2

–2
3

   then  calculateAC,  BC  and     

(A + B )C.  Also verify   (A + B) C  = AC + B C 

45. Solve the system of linear equations by matrix method  

2x – 3y + 5z = 11 ,     3x +2y –4z = –5  ,    x + y –2z  = – 3 
46. If  y = 3 cos(logx)  + 4 sin (logx)  ,  show that x2y2 + xy1 + y = 0 
47. Find the integral of  

1

x2−a2with respect to x and  hence evaluate  
dx

x2−16
  

48. Find the area of the region bounded by  the ellipse 
𝑥2

16
 + 

𝑦2

9
 = 1 using integration.  



 

49. Find the general solution of the differential equation 

x 
dy

dx
  +  2y  =  x2 logx ,  ( x  ≠ 0 ) 

50. Derive the equation of a line in  space through a given point  and   

parallel to a vector both in the vector  and Cartesian form    

 

PART – E 

 

Answer  the following questions        

 

51. P.T.   f x dx 
a

−a
 =  

2 f x dx  ,         if  f x is an even function
a

0

0                              if  f x is an odd function
  

and   hence evaluate  sin7x
π

2

−
π

2

dx       6 

OR       

    

Solve the  following linear programming problem graphically  

Minimise  Z = 200x  + 500y ,  

subject to the constraints :  x + 2y ≥ 10,   3x + 4y ≤ 24,   x ≥ 0,    y ≥ 0    

  

52. Show that the matrix A =  
2 3
1 2

   satisfies the equation 𝐴2 – 4A + I = o, 

 where I is 2 x 2   identity matrix and o  is 2 x 2 zero matrix. 

Using this equation, find 𝐴–1 .       4 

         

OR 

Find the value of k so that the function  f(x) =  

𝑘  𝑐𝑜𝑠𝑥

𝜋  – 2𝑥
          if  x  ≠  

π

2

3                   if x =  
𝜋

2

   

is continuous at  x = 
π

2
  

 

 

 

    *******@******* 
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PUC-II 

Time: 3 hours 15 minutes    MATHEMATICS (35)    Max-Marks: 80 

INSTRUCTIONS:  

1. The question paper has five parts namely 𝐴, 𝐵, 𝐶, 𝐷 & 𝐸. Answer all the parts.  

2. Part A has 15 Multiple choice questions, 5 Fill in the blank’s questions of 1 mark each  

3. Use the graph sheets for the question on linear programming on PART-E. 

 

PART-A 

I     Answer all the multiple-choicequestions:      𝟏𝟓 × 𝟏 = 𝟏𝟓 

1. A relation R in the set  1, 2, 3  given by 𝑅 =   1, 2 ,  2, 1 ,  1, 1   is  

a) Transitive but not symmetric   c) symmetric and transitive   

b) Symmetric but not transitive    d) neither symmetric nor transitive  

2. If 𝑓 ∶ 𝑅 → 𝑅 be defined as 𝑓 𝑥 = 2𝑥.Choose the correct answer 

a) 𝑓 is one-one and onto    c) 𝑓 is one-one but not onto 

b) 𝑓 is many-one and onto     d) 𝑓 is neither one-one nor onto  

3. The principal value branch of sec−1 𝑥 is  

a)  −
𝜋

2
,
𝜋

2
   b) 0, 𝜋    c) 0, 𝜋 −  

𝜋

2
   d)  0, 𝜋  

4. If 𝐴 & 𝐵 are symmetric matrices of same order then 𝐴𝐵 − 𝐵𝐴 is a  

a) Skew symmetric matrix    c) Zero matrix  

b) Symmetric matrix     d) Identity matrix  

5. If area of triangle is 35 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠with vertices  2, −6 ,  5, 4 , & 𝑘, 4 , then 𝑘 is  

a) 12   b) −2   c) −12, −2  d) 12, −2 

6. The function 𝑓 𝑥 =  𝑥  is discontinuous at 𝑥 is  

a) 1.5   b) 2.3    c) −3.5  d) 2 

7. The derivative of cos−1 𝑥 exists in the interval 

a)  −1,1   b)  −1, 1    c) 𝑅   d)  0, 𝜋  

8. The function 𝑓 𝑥 = 𝑐𝑜𝑠𝑥 is increasing in the interval 

a)  0,
𝜋

2
   b)  0, 𝜋    c)  

𝜋

2
, 𝜋   d)  𝜋, 2𝜋  

9. ∫
𝑒𝑥  1+𝑥 

𝑐𝑜𝑠2 𝑥𝑒𝑥  
𝑑𝑥 = 

a) 𝑐𝑜𝑡 𝑥𝑒𝑥 + 𝑐 b) −𝑐𝑜𝑠𝑒𝑐 𝑥𝑒𝑥 + 𝑐  c) 𝑡𝑎𝑛 𝑥𝑒𝑥 + 𝑐 d)−𝑡𝑎𝑛 𝑥𝑒𝑥 + 𝑐 

10. ∫ 𝑒𝑥  tan−1 𝑥 +
1

1+𝑥2 𝑑𝑥 = 

a) tan−1 𝑥 + 𝑐 b) 𝑒𝑥 tan−1 𝑥 + 𝑐  c) 𝑒𝑥  
1

1+𝑥2 + 𝑐 d) 
1

1+𝑥2 + 𝑐 

11. The value of 𝑖 ∙  𝑗 × 𝑘  + 𝑗 ∙  𝑖 × 𝑘  + 𝑘 ∙  𝑖 × 𝑗   is  

a) 0   b) -1    c) 1   d) 3 

12. The projection of vector 𝑖 + 𝑗  along 𝑖 − 𝑗  is  

a) 2   b)  2    c) 0   d) 
1

 2
 

13. A line makes equal angles with co-ordinate axis then direction cosines of the line are  

a) ± 1, 1, 1   b) ±  
1

 3
,

1

 3
,

1

 3
   c) ±  

1

3
,

1

3
,

1

3
   d) ±  

1

 3
,
−1

 3
,
−1

 3
  

14. The common region determinant by all the constraints including non-negative constraints of a 

LPP is  

a) Feasible region  b) feasible solution  c) objective function  d) optimal solution  

15. If 𝐴 and 𝐵 are independent events then which of the following is incorrect. 

a) 𝐴 & 𝐵′ are independent     c) 𝐴′& 𝐵′ are independent  

b) 𝐴′& 𝐵 are independent     d) 𝑃 𝐴 ∪ 𝐵 = 1 + 𝑃 𝐴′ 𝑃(𝐵′) 
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II    Fill in the blanks by choosing the appropriate answers from those given in the bracket:𝟓 × 𝟏 = 𝟓 

 −1,         3,         
3

25
,         100,

1

5
  

16. If 𝑠𝑖𝑛  sin−1 1

5
+ cos−1 𝑥 = 1 then the value of 𝑥 is ___________ 

17. If 𝐴 is a matrix order 3 such that 𝐴 𝑎𝑑𝑗𝐴 = 10𝐼 then  𝑎𝑑𝑗𝐴  is __________ 

18. The degree of the differential equation  
𝑑2𝑦

𝑑𝑥2
 

3

+  
𝑑𝑦

𝑑𝑥
 

2

+ 2𝑦 = 0 is_________ 

19. If a line makes angles 𝛼, 𝛽, 𝛾 with positive direction of coordinate axes  

then 𝑐𝑜𝑠2𝛼 + 𝑐𝑜𝑠2𝛽 + 𝑐𝑜𝑠3𝛾 = __________ 

20. If 𝑃 𝐴 =
3

5
,  𝑃 𝐵 =

1

5
 and 𝐴 and 𝐵 are independent events then 𝑃 𝐴 ∩ 𝐵  is _________ 

 
PART-B 

Answer any six questions         𝟔 × 𝟐 = 𝟏𝟐 

21. Prove that 3 sin−1 𝑥 = sin−1 3𝑥 − 4𝑥3 ,  𝑥 ∈  
−1

   2
,

1

2
  

22. Find the area of triangle with vertices  2, 7 ,  1, 1  and  10, 8  using determinant method. 

23. Find 
𝑑𝑦

𝑑𝑥
, is 𝑥 = 𝑎𝑡2 ,  𝑦 = 2𝑎𝑡 

24. Find 
𝑑𝑦

𝑑𝑥
, if 𝑦 = sin−1  

1−𝑥2

1+𝑥2 ,  0 < 𝑥 < 1 

25. The radius of a circle is increasing uniformly at the rate of 3𝑐𝑚/𝑠. Find the rate at which the area 

of the circle is increasing when the radius is 10𝑐𝑚.  

26. Find ∫
 𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥  𝑐𝑜𝑠𝑥
𝑑𝑥 

27. Evaluate ∫
tan −1 𝑥

1+𝑥2

1

0
𝑑𝑥 

28. Find the area ofparallelogram whose adjacent sides are given by the vectors 𝑎 = 3𝑖 + 𝑗 + 4𝑘  and 

𝑏  = 𝑖 − 𝑗 + 𝑘  

29. Find the angle between pairs of lines 
𝑥−2

2
=

𝑦−1

5
=

𝑧+3

−3
&

𝑥+2

−1
=

𝑦−4

8
=

𝑧−5

4
 

30. A coin is tossed thrice. Consider events 𝐸: head on third toss   𝐹:heads on first two tosses. Find 

𝑃 𝐸|𝐹  

31. A die is tossed thrice. Find the probability of getting an odd number at least once. 

PART-C 

Answer any six questions:        𝟔 × 𝟑 = 𝟏𝟖 

32. Let 𝑇 be the set of all triangles in a plane with 𝑅 as a relation in 𝑇 given by 

𝑅 =   𝑇1,𝑇2 : 𝑇1 𝑖𝑠 𝑐𝑜𝑛𝑔𝑟𝑢𝑒𝑛𝑡 𝑡𝑜 𝑇2 . Show that 𝑅 is an equivalence relation.  

33. Express tan−1  
𝑐𝑜𝑠𝑥

1−𝑠𝑖𝑛𝑥
 ,  

−3𝜋

2
< 𝑥 <

𝜋

2
 in the simplest form. 

34. Express 𝐴 =  
1 5
−1 2

  as the sum of a symmetric and skew-symmetric matrix.  

35. If 𝑥 1 + 𝑦 + 𝑦 1 + 𝑥 = 0 for −1 < 𝑥 < 1 then prove that 
𝑑𝑦

𝑑𝑥
=

−1

 1+𝑥 2 

36. Differentiate 𝑥𝑠𝑖𝑛𝑥 +  𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥𝑤. 𝑟. 𝑡𝑜  𝑥 

37. Find the interval in which the function 𝑓 𝑥 = 6 − 9𝑥 − 𝑥2 is a) strictly increasing b) strictly 

decreasing  

38. Find ∫
𝑥

 𝑥+1  𝑥+2 
𝑑𝑥 

39. Find the equation of a curve passing through the point  −2, 3  given that the slope of the 

tangent to the curve at any point  𝑥, 𝑦  is 
2𝑥

𝑦2 

40. If 𝑎 , 𝑏  , 𝑐  are unit vectors such that 𝑎 + 𝑏  + 𝑐 = 0 then find the value of 𝑎 ∙ 𝑏  + 𝑏  ∙ 𝑐 + 𝑐 ∙ 𝑎  
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41. Find the area of a triangle having the points 𝐴 1, 1, 1 , 𝐵(1, 2, 3) and 𝑐(2, 3, 1) as its vertices 

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

probability that it is actually a six.  

PART-D 

Answer any four questions         𝟒 × 𝟓 = 𝟐𝟎 

43. Let 𝑓: 𝑁 → 𝑌 be a function defined as 𝑓 𝑥 = 4𝑥 + 3, where 𝑌 =  𝑦 ∈ 𝑁: 𝑦 = 4𝑥 +

3 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑥∈𝑁. Show that 𝑓 is invertible. Find the inverse of 𝑓. 

44. If 𝐴 =  
1 2 −3
5 0 2
1 −1 1

 𝐵 =  
3 −1 2
4 2 5
2 0 3

 &𝐶 =  
4 1 2
0 3 2
1 −2 3

 then compute (𝐴 + 𝐵) and (𝐵 −

𝐶)Also verify that 𝐴 +  𝐵 − 𝐶 =  𝐴 + 𝐵 − 𝐶 

45. Solve the system of linear equation by using matrix method 𝑥 − 𝑦 + 𝑧 = 4,  2𝑥 + 𝑦 − 3𝑧 = 0,   

&𝑥 + 𝑦 + 𝑧 = 2 

46. If y = Aemx + Benx , show that 
𝑑2𝑦

𝑑𝑥2 − (𝑚 + 𝑛)
𝑑𝑦

𝑑𝑥
+ 𝑚𝑛𝑦 = 0 

47. Find the integral of
1

 𝑎2−𝑥2
w. r. t-𝑥 and hence evaluate ∫

1

 5−4𝑥−𝑥2
𝑑𝑥 

48. Find the area of the region bounded by the ellipse 
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 using integration. 

49. Find the general solution of the differential equation 𝑦𝑑𝑥 −  𝑥 + 2𝑦2 𝑑𝑦 = 0 
50. Derive the equation of a line in a space through a given point and parallel to a vector both in 

vector and cartesian form.  
PART-E 

Answer the following questions        

51. Prove that ∫ 𝑓 𝑥 𝑑𝑥
𝑏

𝑎
= ∫ 𝑓(𝑎 + 𝑏 − 𝑥)

𝑏

𝑎
𝑑𝑥 and hence evaluate ∫

1

1+ 𝑡𝑎𝑛𝑥

𝜋

3
𝜋

6

𝑑𝑥 

OR     6M  
Solve the linear programming problem graphically minimise 𝑍 = 4𝑥 + 𝑦 subject to the 
constraints 𝑥 + 𝑦 ≤ 50, 3𝑥 + 𝑦 ≤ 90,   𝑥 ≥ 0,   𝑦 ≥ 0 

52. Show that the matrix 𝐴 =  
3 1
−1 2

  satisfies the equation 𝐴2 − 5𝐴 + 7𝐼 = 0, where 𝐼 =  
1 0
0 1

  

and 𝑂 =  
0 0
0 0

 . Using this equation, find 𝐴−1 

OR       4M 

 Find the value of 𝐾 so that the function 𝑓 𝑥 =  
𝐾𝑥 + 1,      𝑥 ≤ 𝜋
𝑐𝑜𝑠𝑥,         𝑥 > 𝜋

  is continuous at 𝑥 = 𝜋 

 

∗∗∗∗∗∗∗∗∗ 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 1 
 

 

 

 

 

 

 

         

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 2 
 

 

          

          

 

 

 

 

 

          

 

 

 

 

 

 

 

        

        

 

 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 4 
 

 

 

 

            

 

 

 

 

 

 

               

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 5 
 

 

          

 

 

 

 

 

          O  

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DHARWAD DIST MATHEMATICS LECTURERS  FORUM 2023-24 

Page 6 
 

 

 

 

 

 

 

 

 

                                       

 

 

 

 

            

 

 

 

 

 

 

 

  



DHARWAD DIST  MATHEMATICS  LECTURERS  FORUM 2023-24 

 Page 1 
 

SECOND   PUC  MODEL  QUESTION   PAPER  

TIME : 3 Hr 15 Min    SUBJECT : MATHEMATICS (35)  MAX  MARKS : 80                    

Instructions :-  

1) The question paper has time parts namely A, B, C, D and E. Answer all parts  

2) Part A has 15 multiplechoice questions, 5 fill in the blanks questions. 

3) Use the graph sheet for question on linear programming problem in part E  

 

Part -A 

  I) Answer all the multiple choice questions       15 X 1 = 15 

1) Let L denote the set of all straight lines in a plane, let a relation R be defined by lRm if and only 

    if ‘l’ is   perpendicular to m, ∀ l, m∈L Then R is 

A) reflexive   B) Symmetric   C) Transitive   D) None of these 

2) If f : R  R defined by f(x) =3x, then  

   A) f is one - one onto    B) f is many - one onto  

C) f is one - one but not onto   D) f is neither one  - one nor onto  

3) If sin
-1

x=y then  

A) 0 ≤ y ≤ 𝜋    B) 
−𝜋

2
 ≤ y ≤

𝜋

2
 

C) 0 < 𝑦 <  𝜋    D) 
−𝜋

2
 < 𝑦 < 𝑦

𝜋

2
 

4) If a matrix has 8 elements, then the number of possible orders it can have is  

A) 8  B) 0  C) 4  D) 1 

5) Let A be a nonsingular matrix of order 3x3 and ladj Al = 25, them a possible value of lAl is  

A) 625   B) 25   C) 5  D) 125  

6) Which of the following is a continuous function, ∀𝒙 ∈ 𝑹 

 A) sinx   B) cos (x
2
)    C)  |cosx|   D) All of the above  

7) If x =  t
2       

y = t   then  
𝒅𝒚

𝒅𝒙
 is  

A) 1   B) 2t   C) 
1

2𝑡
   D) t  

8) Which of the following function is decreasing on (0, 
𝝅

𝟐
 )  

A) sinzx  B) tanx   C) cosx  D) cos3x  

9)  
𝟏𝟎𝒙𝟗+ 𝟏𝟎𝒙 𝒍𝒐𝒈𝒆𝟏𝟎

𝒙𝟏𝟎+ 𝟏𝟎𝒙   𝒅𝒙 equals  
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A) 10
x
 - x

10
 + c   B) 10

x
 + x

10 
+ c  

C)  (10
x
 - x

10
)

-1
   D) log (10

x
 + x

10
)+c 

10)  The antiderivative of  𝒙 +  
𝟏

𝒙
 is  

A) 
2

3
 x 

3

2
 _ log + c  B) 

3

2 
x +  logx + c  

C) 
1

2 𝑥
 - 

1

𝑥2  
   D) None of these  

11) The direction cosines of the vector 𝒊  + 2𝒋  + 3𝒌  are  

A) 
1

 14,
 

2

 14,

31

 14,
   B) 1,2,3  

C) (-1,-2,-3)   D) 
−1

 14,
, 

3

 14,

6

 14,
 

12) Angle between two vectors 𝒂.     𝒂𝒏𝒅 𝒃    with magnitude  𝟑   and 2 respectively having  𝒂   .𝒃    =  𝟔 is  

A) 0   B) 
𝜋

3
                 C) 

𝜋

4
                 D) 

𝜋

2
 

13) The direction cosines of x, axis are 

A) (0,0,1)  B) (0,1,8)  C) (1, 1, 1)  D) (1, 0,0 )  

14) All the points within and on the boundary of the feasible region represent  

A) Feasible solutions   B) Optional Solution  

C) Infesible solution   D) All of the above  

15) If p(A) = 
𝟏

𝟐 
 , P(B) = 0 then P (A/B) is  

A) 0   B) 
1

2 
    C) not defined   D) 1 

II) Fill in the blanks by choosing the appropriate answer from those given in the bracket  

(0, 2, 3, 
1

2
, 

3

25
, 1) 

16) The value of sin  
𝜋

3
− 𝑠𝑖𝑛−1  

−1

2
   is _______ 

17) A matrix of order 2x3 has _______ rows  

18) The order of the differential equation  
𝑑3 𝑦

𝑑𝑥3  
2 +   

𝑑2 𝑦

𝑑𝑥 2  
3
+  

𝑑𝑦

𝑑𝑥
 4  

+ y
5
 = 0 is ______ 

19) If a line makes an angle of 60
0
 with the positive direction of y axis then its direction cosine along y axis is______ 

20) If A and B are independent events with P(A) = 0.3 and P(B)=0.4 then P(A∩B) is_____ 
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 Part B 

III) Answer  any  six questions.         6x2=12 

2l)  Prove that sin
-1

 (2x √1-x
2
) = 2 sin

-1 
 x  for 

−1

 2
- ≤ x  ≤ 

1

 2
 

22) If the area of the triangle with vertices, (~2,0), (0, 4) and (0,k) as 4 squer units, find the values of  k,       

      using determinants. 

 23). Find 
𝑑𝑦

𝑑𝑥
   if ax + by² = cosy 

24). A stone is dropped into a quiet lake and waves move in circles at the speed of 5cm/sec. At the instant,   

      when the radius of the circular wave is 8 cm, how fast is the enclosed area increasing? 

25)  Prove that the functions f(x) = e
x 
do not have maxima or minima. for any x∈R. 

26) Evaluate  
𝑑𝑥

𝑥− 𝑥
 

27) Evaluate    𝑒𝑥  (
1

𝑥   
 −

1

𝑥2 )  dx. 

28) Find the area of the parallelogram whose adjacent sides are determined by the vectors 𝑎 = i - j+3k and   

      𝑏   = 2i- 7j+k 

29) Show that lines. and 
𝑥−5

7
  = 

𝑦+2

−5
  = 

𝑧

1
 and 

𝑥

1
=  

𝑦

2 
=  

𝑧

3
 are perpendicular  to each other. 

30) Mother, father and son lie up at random up for a family picture. Find P(E/F) where E : son an one end,     

      F : Father in middle. 

31)  Evaluate P(AUB) if 2 P(A) = P(B) = 
5

13
 and P(A|B) = 

2

5
  

Part C 

IV) Answer any six questions          6x3=18  

32) Prove that the relation R in the set of integers I defined by R = {(x,y): x-y integer} is an equivalence 

       relation   

33) Write tan 
-1 

  𝑐𝑜𝑠𝑥
1−𝑠𝑖𝑛𝑥

   - 
𝜋

2
 < 𝑥 <  

3𝜋

2
  in simplest form. 

34) If A and B are symmetric matrices of the same order then show that AB is symmetric iff AB=BA. 

35) Find 
𝑑𝑦

𝑑𝑥  
 if x = asecθ, y = btan𝜃  

36) Differentiate (logx)
cosx  

with respect to x. 

37) Find the intervals in which the function f(x) = x
2
 - 4x + 6 is a) strictly increasing b) strictly   
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       decreasing.  

38) Find  𝑒𝑥sinx dx. 

39) Verify that the function  y = acosx+bsinx where a, b ∈ R is a solution of the differential eqution 
𝑑2  𝑦

𝑑𝑥 2  + y = 0 

40) Show that the position vector of the point P, which divides line joining the points A and B having   

       position vectors 𝑎  and 𝑏   internally in the ratio m:n is 
𝑚  𝑏   +n 𝑎   

𝑚+𝑛
. 

41) Find a unit vector perpendicular to each of the vectors   𝑎     +  𝑏        and 𝑎     −   𝑏  . 

     where 𝑎      = 𝑖 + 𝑗 +  𝑘 , 𝑏   = 𝑖 +  2𝑗 +  3𝑘  

42) 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  

v) Answer any four questions                                                              4 X 5 = 20  

43) Let f:N  Y be a fuction defined as f(x) = 4x + 3, where y = { y ∈ N : y = 4x + 3 for sum x ∈ N}.   

      Show that f is invertible. Find the inverse of f. 

44) If A =  
1 2 −3
5 0 2
1 −1 1

  B =  
3 −1 2
4 2 5
2 0 3

  and C =  
4 1 2
0 3 2
1 −2 3

  ,  then compute (A+B) and (B - C).  

      Also verify A+(B-C) = (A+B) - C  

45) Solve the system of equations by matrix method. 3x - 2y + 3z = 8, 2x + y - z = 4, 4x - 3y + 2z = 4  

46) If  y = (tan
-1

x)
2  

Show that (x
2
+1)

2
y2  + 2x (x

2  
+ 1) y1 = 2 

47) Find the integral of 
1

𝑥2+𝑎2  with respect to x and hence find  
1

𝑥2−6𝑥+13
 𝑑𝑥  

48) Find the area of enclosed by the circle x
2
 + y

2 
= a

2
  using integration. 

49) Find the general solution of the differential equation cos
2
x 

𝑑𝑦

𝑑𝑥
+  𝑦 = tanx (0≤ 𝑥 ≤  

𝜋

2
)  

50) Derive the equation of a line in space through a given point and parallel to a vector both in vector and  

      Cartesian form  

PART - E    

51) Prove that  𝑓 𝑥 𝑑𝑥 =   𝑓 𝑎 − 𝑥 𝑑𝑥 
𝑎

0
 

𝑎

0
and hence evaluate    

 𝑥

 𝑥+ 𝑎−𝑥

𝑎

0
 𝑑𝑥   6 

    OR  

Solve the following linear programming problem graphically. 

Maximise and Minimise, Z = 3x + 9y subject to the constraints x+3y ≤ 60, x+y≥10, x≤y, x,y ≥0  
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52) Find the value of  k if f(x) =  
𝑘𝑥2   𝑖𝑓 𝑥 ≤ 2

3 𝑖𝑓 𝑥 > 2
  is continuos at x=2       4  

 OR 

If A =  
3 1

−1 2
  satisfies the equation A

2
 - 5A + 7I = 0 where I is 2 x 2 identity matrix and 0 is 2 x 2 zero matrix. Using 

this equation find A
-1
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SECOND  PUC MODEL QUESTION PAPER - 2023-24 
SUB: MATHEMATICS (35) 

TIME: 3 hrs 15 min        MAX MARKS: 80 
___________________________________________________________________________________ 
 

Instructions : 1) The question paper has five parts namely A,B,C,D and E. Answer all parts. 

           2) part A has multiple choice questions, 5 fill in the blanks. 

 3)Use the graph sheet for questions on linear programming problem. 

PART – A 

I. Answer ALL multiple choice questions                    15x1=15 
 

1) Let R be the relation in the set {1,2,3,4} given by R={(1,2),(2,2) (1,1) (4,4) (1,3) (3,3) (3,2)}. 

Choose the correct answer 

A) R is reflexive and symmetric but not transitive. 

B) R is reflexive and transitive but not  symmetric. 

C) R is symmetric and transitive but not reflexive  

D) R is an equivalence relation. 

2) The function 𝑓: 𝑅 → 𝑅 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑥 =  
1 ,    𝑥 > 0
0 ,     𝑥 = 0
−1,    𝑥 < 0

   is  

A) One-one and onto 

B) Manyone and onto 

C) One-one but not onto 

D) Neither one-one nor onto 

3) The principle value branch of tan−1 𝑥 is  

A)  
−𝜋

2
,
𝜋

2
  B)  0, 𝜋  C)   

−𝜋

2
,
𝜋

2
 D)  0, 𝜋  

4) If matrix has 13 elements then the total number of possible orders it can have is 

A) 3                           B) 2                                 C)  1                                 D) 8 

5) Let A be a nonsingular matrix of order 3x3 then IadjAI is equal to  

A) IAI                        B)  𝐴 2                           C) 𝐴 3                              D) 3IAI 

6) The function f(x)=Ix-1I , x∈R is not differentiable at x= 

A) -1                         B) 1                                 C) 0                                   D) 2 

7) If  𝑦 = 𝑒log 𝑥  then 
𝑑𝑦

𝑑𝑥
 is  

A) x                           B) 0                                C) 1                                  D) 2x 

8) The point on the curve 𝑥2 = 2𝑦  which is nearest to the point (0,5) is 

A)  2 2, 4              B) 2 2, 0                   C) (0,0)                            D) (2,2) 

9) If 
𝑑

𝑑𝑥
 𝑓 𝑥  = 4𝑥3 −

3

𝑥4  such that f(2)=0 then f(x) is  

A) 𝑥4 +
1

𝑥3 −
129

8
    B)𝑥3 +

1

𝑥4 −
129

8
          C)    𝑥4 +

1

𝑥3 +
129

8
    𝐷)  𝑥3 +

1

𝑥4 −
129

8
 

10)  𝑒𝑥  
1

𝑥
−

1

𝑥2 𝑑𝑥 is 

A)𝑒−𝑥  
1

𝑥
 + 𝑐           B) 𝑒−𝑥  

1

𝑥
 + 𝑐         C)𝑒𝑥  

1

𝑥
 + 𝑐           D) 𝑒𝑥  

1

𝑥2 + 𝑐 
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11) If  𝑎  is  non-zero vector of magnitude ‘a’ and ‘𝜆′ a nonzero scalar then𝜆𝑎 is unit vector if  

A) 𝜆 = 1              B) 𝜆 = −1                C)𝑎 = 𝐼𝜆𝐼                D ) 𝑎 =
1

 𝜆 
 

12) If for a unit vector  𝑎,     𝑥 − 𝑎  .  𝑥 + 𝑎  = 12   then  𝑥    is 

A)  12                  B)  13                       C) 15                      D)  2 

13) If a unit vector 𝑎   makes angles 
𝜋

3
 with i , 

𝜋

4
 with j and 𝜃 with k then 𝜃 is equal to  

A) 
𝜋

2
                       B) 

𝜋

3
                            C) 

𝜋

4
                           D) 

𝜋

6
 

14) In a linear programming problem the linear function Z=ax+by, where a and b are constants 

which has to be maximized or minimized is called a  

A) Cubic function    B) constraint        C) objective function        D) a constant function 

15) If A and B are two events such that A⊂B and P(B)≠ 0 then which of the following is correct 

A) P(A/B)=
𝑃(𝐵)

𝑃(𝐴)
          B) P(A/B)< P(A)          C )   P(A/B)≥P(A)         D) None of these 

II. Fill in the blanks by choosing the appropriate answer from those given in the bracket 

(2,   -5,   
25

102
,   1,    3,   

1

36
 )                           5x1=5 

16) The Value of  𝑆𝑖𝑛[
𝜋

3
− sin−1  

−1

2
 ] is _______. 

17) If   
2 3
4 5

 =  
𝑥 3

2𝑥 5
    then x=____. 

18) The order of the differential equation 
𝑑3𝑥

𝑑𝑥 3+
𝑑2𝑥

𝑑𝑥 2+
𝑑𝑦

𝑑𝑥
=0  is _______. 

19) The lines 
𝑥−5

7
=

𝑦+2

𝑘
=

𝑧

1
  and 

𝑥

1
=

𝑦

2
=

𝑧

3
 are perpendicular then k=_____. 

20)  Two cards are drawn at random and without replacement fro m a pack of 52 playing cards  

then the probability that both cards are black is _______. 

PART- B 

Answer any SIX of the following questions                                            6x2=12 

21) Show that sin−1 2𝑥 1 − 𝑥2 = 2 sin−1 𝑥. 

22) Find the area of triangle whose vertices are (2,0) , (-1,0) and  (0,3) by using the determinants. 

23) Find 
𝑑𝑦

𝑑𝑥
 if 2x+3y=Sin y . 

24) The radius of a circle is increasing at the rate of 0.7 cm/s. What is the rate of increase of its 

circumference. 

25) Find the local maximum value of the function 𝑓 𝑥 = 𝑥3 − 3𝑥. 

26) Evaluate  
𝑆𝑖𝑛 2𝑥−𝐶𝑜𝑠2𝑥

𝑆𝑖𝑛 2𝑥𝐶𝑜𝑠2𝑥
𝑑𝑥. 
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27) Evaluate   2𝑆𝑒𝑐2𝑥 + 𝑥3 + 2 𝑑𝑥
𝜋

4
0

. 

28) Find the projection of the vector 𝑎 = 𝑖 + 3𝑗 + 7𝑘      𝑜𝑛 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑏  = 7𝑖 − 𝑗 + 8𝑘. 

29) Find the angle between the pair of lines given by 
𝑥+3

3
=

𝑦−1

5
=

𝑧+3

4
and  

𝑥+1

1
=

𝑦−4

1
=

𝑧−5

2
. 

30) A family has two children. What is the probability that both the children are boys given that 

atleast one of them is a boy? 

31) Given two independent events A and B such that P(A)=0.3, P(B)=0.6  then find P(A and not B). 

 

PART-C 

         Answer any SIX questions                                         6x3=18 

32) Show that the relation R defined in the set A of all triangles as 

𝑅 =   𝑇1, 𝑇2 : 𝑇1  𝑖𝑠 𝑠𝑖𝑚𝑖𝑙𝑎𝑟 𝑡𝑜 𝑇2  is an equivalence relation. 

33) Write tan−1  
𝐶𝑜𝑠  𝑥−𝑆𝑖𝑛  𝑥

𝐶𝑜𝑠  𝑥+𝑆𝑖𝑛  𝑥
 ,

𝜋

4
< 𝑥 <

3𝜋

4
 in the simplest form. 

34) Express A= 
1 5

−1 2
   as the sum of symmetric and skew-symmetric matrix. 

35) Find 
𝑑𝑦

𝑑𝑥
 , if  𝑥 = 𝑎 𝜃 + 𝑆𝑖𝑛𝜃  𝑎𝑛𝑑 𝑦 = 𝑎 1 − 𝐶𝑜𝑠𝜃 . 

36) Differentiate 𝑥𝑆𝑖𝑛  𝑥 ,  x>0 with respect to x. 

37) Find the interval in which the function f(x)=𝑥2 − 4𝑥 + 6 is strictly increasing. 

38) Evaluate  𝑒𝑥𝑆𝑖𝑛 𝑥 𝑑𝑥. 

39) Solve ylogy dx-x dy=0. 

40) Show that the position vector of the point P, which divides the line joining the points A and B 

having the position vectors 𝑎  and 𝑏   internally in the ratio m:n is 
𝑚𝑏  +𝑛𝑎  

𝑚+𝑛
. 

41) Find a unit vector perpendicular to each of the vectors  𝑎 + 𝑏    𝑎𝑛𝑑  𝑎 − 𝑏    where 𝑎 =i+j+k 

and 𝑏  = i+2j+3k. 

42) Bag I contains 3 red and 4 black balls while another Bag II contains  5 red and 6 black balls. 

One ball is drawn at random from one of the bags and it is found to be red. Find the 

probability that it was drawn from Bag II. 

 

PART-D 

    Answer any FOUR of the following             4x5=20 
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43) Let 𝑓: 𝑁 → 𝑌 be a function defined as f(x)= 4x+3 where Y={y4x+3 for some x∈ N}. Show that f 

is invertible. Find the inverse of f. 

44) If 𝐴 =  
1 1 −1
2 0 3
3 −1 2

 ,   𝐵 =  
1 3
0 2

−1 4
    𝐶 =  

1 2 3  
2 0 −2

−4
   1

  then show that (AB)C= A(BC). 

45) Solve the following system of equations by matrix method 3x-2y+3z=8,  2x+y-z=1, 4x-3y+2z=4 

46) If 𝑦 =  tan−1 𝑥 2 then show that (1 + 𝑥2)2𝑦2 + 2𝑥 1 + 𝑥2 𝑦1 = 2. 

47) Find  the integral of 
1

𝑥2−𝑎2  with respect to x and hence evaluate  
1

4𝑥2−9
𝑑𝑥. 

48) Using the method of integration find the area enclosed by the circle 𝑥2 + 𝑦2 = 𝑎2. 

49) Find the general solution of the differential equation 𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑥2 , (𝑥 ≠ 0). 

50) Derive the equation of the line in space passing through a given point and parallel to a given 

vector both in vector form and Cartesian form. 

 

PART-E 

 

Answer the following  questions        

51) Prove that 

 𝑓 𝑥  𝑑𝑥
𝑎

−𝑎
=  

2  𝑓 𝑥 𝑑𝑥,      𝑖𝑓 𝑓 𝑥 𝑖𝑠 𝑒𝑣𝑒𝑛
𝑎

0

0,                          𝑖𝑓 𝑓 𝑥  𝑖𝑠 𝑜𝑑𝑑
𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒   𝑡𝑎𝑛9𝑥 𝑑𝑥

𝜋

2

−
𝜋

2

  

 

                           OR 

Maximise   Z=4x+y  subject to constraints  𝑥 + 𝑦 ≤ 50, 3𝑥 + 𝑦 ≤ 90, 𝑥 ≥ 0, 𝑦 ≥ 0 graphically 

                                                                                                                                                                                       (6) 

52) Show that the matrix 𝐴 =  
3 1

−1 2
  satisfies the equation 𝐴2 − 5𝐴 + 7𝐼 = 𝑂 then find the 

inverse of A using this equation where I is the identity matrix of order 2. 

 

OR 

 

Find the value of K if 𝑓 𝑥 =  
𝐾𝑥 + 1,      𝑖𝑓 𝑥 ≤ 𝜋
𝐶𝑜𝑠 𝑥,           𝑖𝑓 𝑥 > 𝜋

 is  continuous at x=𝜋.                        (4) 
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I PUC Mathematics Assignment And Project List. 

 

 
1.  Aryabhata: the mathematician and astronomer. 
2.  Surface areas and volume of cuboid? 
3.  π- worlds most mysterious number as application of algebra in day to day life. 
4.  Application of geometry in day to day life. Application off mensuration in day today life. 
5.  Magic squares. 
6.  Extension of pythogorous theorem 
7.  Chronology of indian mathematician with their contributions. 
8.  Graphs of trigonometric functions. 
9. Graphs of identity function, constant function, modulus function, signum function  
                     and greatest integer function. 
10. To interpret geometrically the meaning of i = - 1 and its integral power. 

11. Find the value of r if 50pr+1 : 
52pr+2= 2: 221. 

12. Plot the graph of sinx  sin2x  sin3x & sin2x in a plane. 

13. Write the contributions of great indian mathematician. 

14. Construct a pascals triangle and write binomial expansion for a given 

                        positive Integral exponent. 

15. Write the sample spaces for i) tossing a coin once ii) twice iii) thrice similar for throwing  
           die  i) once ii) twice iii)thrice. 

16.Representing  two  given  intersected simultaneous linear equationsin graph ,find the angle  

between them by using tanθ = │
21

12

1 mm

mm




│also find the point of intersection by using matrix method . 

 
 

Project work based questions 

 

17.  Draw the graph for the following functions 

1) logx   ii) e
x    iii) 1/x     iv) |x|        v) sinx      vi) tanx 

18. Construct relations on a set to show that reflexive. Symmetric and transitive are  

       independent. 

19.i) identify that the three given points are collinear. ii) find the equation of the common line 

find the scope of line. iii) find the slope  of line. iv) find the intercept of line. 

v) find the area made by the line with the co - ordinate axes. 

 

20.i) Prove by mathematical induction that  6 divides n(n+1)(2n+1) 

    ii) Prove by mathematical induction that 5 divides 42n– 1 

   iii)  Prove by mathematical induction that nth terms of a, a+d, a+ 2d , - --- - is a +(n-1)d. 

 

******* 
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           II PUC Mathematics Assignment And Project List 
 

1 .  Mathematics and environment. 
2.   Mathematics and music. 
3.   Mathematics and chemistry. 
4.   Graphs of inverse  trigonometric functions with range  and domain. 
5.   Applications of matrices in our daily life. 
6.  Applications of derivatives in physics. 
7.  Applications of matrices in economics. 
8.  Draw the  graph of ex and logx in the same graph, show that they are symmetric about  
       the  line  y=x,using a points on the curve and by drawing perpendicular to both curves. 
9.  Give brief introduction of mathematician A.M. Kolmogerov  with his photo explain  
             his contribution to probability . 
10.  By using the graph of greatest integer function discuss the points of discontinuity . 
11.  Draw the graph of the function f(x) = (2x -1)2+ 3  With the help of the graph find maximum 
          and minimum value of the function. Verify those values using differentiation. 
12. In a bank principal increases continuously at the wake of 5 % per year . An amount of Rs 1000 is deposited 
with this bank, using differential equations solving method find how much will it worth after 
       10 years ( use e0.5 = 1.648 ). Verify if with calculating principal amount for every year manually. 
13. Consider function f: *0, π/ 2 + - >R  given by f(x) = sinx and g: *0, π/ 2+ - >R  given by g(x) = cos(x).  
                   Show graphically that f and g are one -one, but f+g is not one- one . 
14. Problems using scalar product, vector product and direction cosines. 
         i) if α,β, γ are angles made by a vector with ox , oy and oz then calculate  
                        a)  sin2α + sin2 β + sin2γ       b)   cos2α + cos2 β + cos2γ  
15 ) i)Recognise mathematical concepts in nature. 
       ii) Geometrical equivalence for given algebraic equations . 
 

Activity 1. To verify that the relation R in the set of all lines in a plane, defined by 

R = {(l, m) :l ⊥m} is symmetric but neither reflexive nor transitive. 

Activity2. To verify that the relation R in the set of all lines in a plane, defined by 

R = {( l, m) : l || m} is an equivalence relation. 

Activily 3. To explore  the principal value of the function sin-1x  using a unit circle . 
 
Activity 4. To establish a relationship between common logarithm ( to the base 10 ) and  
                   Natural logarithm ( to the base e ) of the number x . 
 
Activity 5. To verify that for function f to be continuous at given point x0 , ∆y =│f(x0 + ∆x) – f(x0) │  
                       Is  arbitrarily small provided ∆x is sufficiently small . 
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