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SRS PU COLLEGE, CHITRADURGA 
( in coordination with Narayana Group of Institutions, Hyderabad ) 

II PU MATHEMATICS ANNUAL EXAM - MARCH 2020 
SUBJECT: MATHEMATICS (35)            Max. Marks-100 
INSTRUCTIONS         Time: 3.15 Hrs 
 This question paper has 4 parts, all parts are compulsory. 

 Part-A carries 10 marks. Each question carries one mark. 
 Part-B carries 20 marks. Each question carries two marks. 
 Part-C carries 30 marks. Each question carries three marks. 
 Part-D carries 30 marks. Each question carries five marks. 
 Part-D carries 10 marks. Each question carries ten marks. 

PART-A 
I. Answer all the questions. Each question carries one mark     
 

1. Let * be the binary operation on N given by ࢇ ∗ ࢈ = .ࡸ . of a and b. Find  ࡹ ∗ ૠ. 

Ans:  ∗ ૠ = .ࡸ .  of 5 and 7 =35  ࡹ

2. Write the range of the function ࢟ = ି܋܍ܛ  .࢞

Ans:[, [࣊ − ቄ࣊


ቅ 

3. If a matrix has 5 elements, what are the possible orders it can have? 

Ans:  ×   and  ×  

4. Find the value of ࢞ for which 

ቚ ࢞ 
ૡ ቚ࢞ =  ቚ  

ૡ ቚ 

Ans: ࢞ −  =  −  

࢞         −  =   

࢞         =  

࢞         = ± 

5. If ࢟ = ,(࢞ඥ) ܖ܉ܜ ࢊࢌ ࢟ࢊ
࢞ࢊ

. 

Ans: ࢟ࢊ
࢞ࢊ

= ൯࢞√൫ࢉࢋ࢙ 
√࢞

  

6. Find ∫(࢞ +  .࢞ࢊ(࢞ࢋ

Ans:  ࢞ 


+ ࢞ࢋ +  

7. Define negative of a vector. 

Ans: A vector whose magnitude is the same as that of a given vector (say തതതത) but direction is 

opposite to that of it is called the negative of the given vector  

i.e., ሬሬሬሬሬሬ⃗ = ሬሬሬሬሬሬ⃗−  

8. If a line makes angles 900, 1350 and 450 with the ࢄ, ࢆ and  ࢅ −  respectively, find its direction ࢙ࢋ࢞ࢇ

cosines. 

Ans: Direction  cosines are : 0, − 
√ 

, 
√
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9. Define optimal solution in Linear programming problem. 

Ans: Any point in the feasible region that gives the optimal value (maximum of minimum) of the 

objective function is called an optimal solution. 

10. If  ()ࡼ = 

 and ()ࡼ = 


 find )ࡼ ∩  .if A and B are independent events (

Ans: )ࡼ ∩ ( = =  ()ࡼ()ࡼ 


× 


= 


 

PART-B 
II. Answer any ten of the following questions.       

11.  If ࢌ: ࡾ → :ࢍ and  ࡾ ࡾ → (࢞)ࢌ are given by ࡾ = ܛܗ܋ (࢞)ࢍ and  ࢞ = ࢞ find ࢌࢍ and ࢍࢌ. 

Ans: (࢞) ࢌࢍ = =   [(࢞)ࢌ]ࢍ  ܛܗ܋]ࢍ [࢞ =  ܛܗ܋ ࢞ . 

(࢞)ࢍࢌ           = [(࢞)ࢍ]ࢌ  = (࢞)ࢌ =  (࢞)ܛܗ܋

12. Prove that ିܜܗ܋(−࢞) = ࣊ − ିܜܗ܋ ,࢞ ࢞∀ ∈  .ࡾ

Ans: Let ି࢚ࢉ(−࢞) =  ࣂ

ࣂ ࢚ࢉ           =  ࢞−

࢞           =  ࣂ࢚ࢉ− 

࢞         = ࣊)࢚ࢉ −  (ࣂ

࢞ି࢚ࢉ         = ࣊ −  ࣂ

ࣂ        = ࣊ −  ࢞ି࢚ࢉ

      ∴ (࢞−)ି࢚ࢉ = ࣊ −  .࢞ି࢚ࢉ

13. Find the value of ିܖܑܛ ቀܖܑܛ ࣊


ቁ. 

Ans: ିܖܑܛ ቀܖܑܛ ࣊


 ቁ  = ିܖܑܛ ቂܖܑܛ ቀ࣊ − ࣊


ቁቃ 

                                       = ିܖܑܛ ቂܖܑܛ ࣊


ቃ 

                                       = ࣊


 ∈ ቂ− ࣊


 , ࣊


ቃ 

14. Find the area of the triangle whose vertices are (−, −), (, ) and (−, −ૡ) using determinant 

method. 

Ans: Area of the triangle =  ∆= 


อ
࢞ ࢟ 
࢞ ࢟ 
࢞ ࢟ 

อ 

                                               = 


 อ
− − 
  

− −ૡ 
อ 

                                              = 


[− ( + ૡ + ( + ) + (− + )] 

                                            ∆=  ࢙.  .࢙࢚࢛

15. Find ࢟ࢊ
࢞ࢊ

, if ܖܑܛ ࢞ + ܛܗ܋ ࢟ = . 

Ans: ܖܑܛ ࢞ + ࢟ܛܗ܋ =  

 Differentiate with respect to ݔ, 

  ࢙࢞ ܛܗ܋ ࢞ +  ܛܗ܋ –൫ ࢟ ൯࢙࢟ ࢟ࢊ
࢞ࢊ

=  
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ܖܑܛ   ࢞ − ࢙࢟ ࢟ࢊ
࢞ࢊ

=  

࢟ࢊ 
࢞ࢊ

= ࢙࢞
࢙࢟

 

16. If ࢟ = ࢟ࢊ find ,࢞࢞
࢞ࢊ

 . 

Ans: ࢟ =  ࢞࢞

 Take log on both sides 

ݕ݈݃ = log  ௫ݔ

 log ݕ = ݔ log  ݔ

Differentiate with respect to ݔ 
1
 ݕ

ݕ݀
ݔ݀

=
ݔ
ݔ

+ log  ݔ

ݕ݀
ݔ݀

= ௫(1ݔ +  (ݔ݈݃

17. Find the interval in which the function f given by (࢞)ࢌ = ࢞ − ࢞ +  

Ans: (࢞)ࢌ = ࢞ − ࢞ +  

(࢞)ᇱࢌ = ࢞ −  = (࢞ − ) 

(࢞)ᇱࢌ =  

(࢞ − ) =  

࢞ =  

∴  ∞                 2              ∞−               .ࢋ࢘ࢇ ࢙ࢇ࢜࢘ࢋ࢚ ࢋࢎ࢚

(−∞, ) and (, ∞) 

when ࢞ ∈ (−∞, ) ,  (࢞)’ࢌ = (࢞ − ) = ࢋ࢜− < 0 

when ࢞ ∈ (, ∞), (࢞)ᇱࢌ = ࢋ࢜+  > 0 

∴ ,∞−)   ࢍ࢙ࢇࢋ࢘ࢉࢋࢊ ࢚࢚࢙࢟࢘ ࢙(࢞)ࢌ ) and strictly increasing in (, ∞) 

 

18. Find ∫ ܜܗ܋ ࢞  .࢞ࢊ(࢙࢞)ܗܔ

Ans: ∫ ܜܗ܋ ܖܑܛ)ܗܔ   ࢞  ࢞ࢊ (࢞

= ∫ ࢚ࢊ ࢚ = ࢚


+ ܗܔ =put t            ࢙࢞

= (࢙࢞)ܗܔ)


+ ࢚ࢊ            = ܜܗ܋     ࢞ࢊ ࢞

 

19. Find ∫ ࢞ ܋܍ܛ ࢞ࢊ ࢞ . 

Ans: ∫ ࢞ ܋܍ܛ ࢛      ࢞ࢊ ࢞ = , ࢞ ࢜ࢊ = ܋܍ܛ  ࢞

            = ࢛࢜ − ∫  ࢛ࢊ ࢜

            = ࢞ ܖ܉ܜ ࢞ − ∫ ܖ܉ܜ  ࢞ࢊ ࢞

            = ࢞ ܖ܉ܜ ࢞ − ܗܔ | ܋܍ܛ |࢞  +  
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20. Find the order and degree (if defined of the differential equation  

ቈ
࢟ࢊ
࢞ࢊ



+ 
࢟ࢊ
࢞ࢊ

൨


+ ܖܑܛ 
࢟ࢊ
࢞ ൨ +  =  

Ans:  order =2 

          degree = not defined. 

 

21. Find the projection of the vector ࢇሬሬ⃗ = ଙ̂ + ଚ̂ + ૠ on the vector  ࢈ሬሬ⃗ = ૠଙ̂ − ଚ̂ + ૡ. 

Ans: projection of  ࢇሬሬ⃗ ሬሬ⃗࢈   = ሬሬ⃗ࢇ ሬሬ⃗࢈.

ห࢈ሬሬ⃗ ห
 

                                                 = ૠିା
√ૢାା

= 
√

 

 

22. Fine the area of the parallelogram whose adjacent sides are determined by the vectors 

ሬሬ⃗ࢇ = ଙ̂ − ଚ̂ +  and ࢈ሬሬ⃗ = ଙ̂ − ૠଚ̂ +  .

Ans: Are of a parallelogram = หࢇሬሬ⃗ × ሬሬ⃗࢈ ห     ࢇሬሬ⃗ × ሬሬ⃗࢈ = อ
ଙ̂ ଚ̂ 
 − 
 −ૠ 

อ =  ଙ̂ + ଚ̂ −  

                                              หࢇሬሬ⃗ × ሬሬ⃗࢈ ห =  √ = √ 

      = √ sq. units 

 

23. Find the equation of the plane with intercepts 2,3 and 4 on the X, Y and Z- axes respectively. 

Ans: Let the equations of the plane be ௫


+ ௬


+ ௭


= 1 ,  

given ܽ = 2,     ܾ = 3 , ܽ݊݀ ܿ = 4  
ݔ
2

+
ݕ
3

+
ݖ
4

= 1 

⇒ ݔ6 + ݕ4 + ݖ3 = 12 

 

24. A random variable X has the following probability distribution. 

X 0 1 2 3 4 

P(X) 0.1 K 2K 2K K 

Ans: 

  We know that ∑  = 1
ୀଵ  

 ∴ ()ܲ +  ܲ(1) + ܲ(2) + ܲ(3) + ܲ(4) = 1 

 0.1 + ݇ + 2݇ + 2݇ + ݇ = 1 

6݇ = 1 − 0.1 = 0.9 

݇ =
0.9
6

⇒ ݇ = 0.15 
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III. An
25. Show that the relation R defined in the set A of all triangles as 

ࡾ

26. Prove that 

 
 
 
 
 
 
 

III. Answer any 
Show that the relation R defined in the set A of all triangles as 
ࡾ = ,ࢀ)} ࢀ

Prove that 

 
 
 
 
 
 
 

swer any ten of the following question
Show that the relation R defined in the set A of all triangles as 

): ܚ܉ܔܑܕܑܛ ܛܑ  ࢀ

Prove that ି ቀ

ቁ + ܖ܉ܜ

of the following question
Show that the relation R defined in the set A of all triangles as 

.} is an equivalence relation܂ ܗܜ ܚ܉ܔܑܕܑܛ

ିܖ܉ܜ ቀ
ૠ

ቁ = ܖ܉ܜ

of the following questions.
Show that the relation R defined in the set A of all triangles as 

} is an equivalence relation.

ିܖ܉ܜ ቀ
ૠ

ቁ. 

 
PART-C 

s.  
Show that the relation R defined in the set A of all triangles as 

is an equivalence relation.

ቁ

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

is an equivalence relation. 

 

  
Show that the relation R defined in the set A of all triangles as 
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27. If 

 

28. If 

 
 

If (࢞)ࡲ = 
ܛܗ܋
ܖܑܛ

 

If ࢞ = ࢚ࢇ,

 
 

ܛܗ܋ ࢞ − ܖܑܛ
ܖܑܛ ܛܗ܋ ࢞ ࢞

 

, ࢟ =   then find࢚ࢇ

ܖܑܛ ࢞ 
࢞ 


൩ then show that 

then find ࢟ࢊ
࢞ࢊ

. 

൩ then show that 

 

then show that (࢟)ࡲ(࢞)ࡲ =

 

( ) = ࢞)ࡲ +  .(࢟

 

)  
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29. Verify mean value theorem for the function 

30. Use differential to approximate 

31. Find 

Verify mean value theorem for the function 

Use differential to approximate 

Find ∫
(ି࢞)
(ି࢞)

Verify mean value theorem for the function 

Use differential to approximate 

࢞ࢋ(

( )  .࢞ࢊ

Verify mean value theorem for the function 

Use differential to approximate 

Verify mean value theorem for the function 

Use differential to approximate √. . 

Verify mean value theorem for the function (࢞)ࢌ = ࢞࢞ − ࢞ − ,

 

࢞ ∈ [, ]. 

 

]
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32. Evaluate : 

 
33. Find the area of the region bounded by 

quadrant.

 
 
 
 
 

Evaluate : 

 
Find the area of the region bounded by 
quadrant. 

 
 
 
 
 

Evaluate : ∫ ܛܗ܋ /࣊࢞ࢊ ࢞


Find the area of the region bounded by 
 

 .࢞ࢊ

Find the area of the region bounded by Find the area of the region bounded by ࢞ = ࢟, ࢟ = , ࢟ =  and the 

 

and the ࢟ −  in the first in the first ࢙ࢋ࢞ࢇ࢙ࢋ࢞ࢇ
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34. Find the equation of a curve passing through the point 

tangent to the curve tr any point 

 
35. Find a unit vector perpendicular to each of the vector 



Find the equation of a curve passing through the point 

tangent to the curve tr any point 

 
Find a unit vector perpendicular to each of the vector 
ଚ̂ + ଚ̂ + 

Find the equation of a curve passing through the point 

tangent to the curve tr any point 

Find a unit vector perpendicular to each of the vector 
࢈  and = ଙ̂

Find the equation of a curve passing through the point 

tangent to the curve tr any point 

Find a unit vector perpendicular to each of the vector 
̂ + ଚ̂ − . 

Find the equation of a curve passing through the point 

tangent to the curve tr any point (࢞, ࢞is  (࢟
࢟

Find a unit vector perpendicular to each of the vector 
 

Find the equation of a curve passing through the point 
࢞
 .࢟

Find a unit vector perpendicular to each of the vector 

Find the equation of a curve passing through the point (−, ), given that the slope of the 

Find a unit vector perpendicular to each of the vector (ࢇሬሬ⃗ + ሬሬ⃗࢈ )and 

, given that the slope of the 

and (ࢇሬሬ⃗ − ሬሬ⃗࢈ )where 

 

, given that the slope of the 

 

where ࢇ = 

, given that the slope of the 

ଙ̂ +
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36. Find 

 
 

37. Find the equation of the plane through the intersection of the planes 
and 

Find ࢞ such that the four points 

 
 
Find the equation of the plane through the intersection of the planes 
and ࢞ + ࢟ +

such that the four points 

Find the equation of the plane through the intersection of the planes 
+ ࢠ −  =  and the point 

such that the four points 

Find the equation of the plane through the intersection of the planes 
and the point 

such that the four points (, , ), 

Find the equation of the plane through the intersection of the planes 
and the point (, , ).

) ,) ,࢞ ), )ࢉ

Find the equation of the plane through the intersection of the planes 
. 

) (, , −) and 

Find the equation of the plane through the intersection of the planes 

and ࡰ(, , −

 

Find the equation of the plane through the intersection of the planes ࢞

 

) are coplanar.

− ࢟ + ࢠ −

are coplanar. 

 =  
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38. A man is known to speak truth 3 out of 4 times. He throws a dice and reports that it is a 
six. Find the probability 

 

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

 

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

 

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

  

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

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

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

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

 

A man is known to speak truth 3 out of 4 times. He throws a dice and reports that it is a A man is known to speak truth 3 out of 4 times. He throws a dice and reports that it is a 
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PART-D 
IV. Answer any six of the following questions.  

 
39. Show that the function ࢌ: ࡾ → (࢞)ࢌ given ࡾ = ࢞ +  is invertible. Find the inverse of  

ANS:   

 
 
 

40. If  = 
  −
  
 − 

൩,  = 
 − 
  
  

൩ and  = 
  
  
 − 

൩ then compute ( +  and (

) −  Also verify that .( + ) − ( = ) + ( −  .
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41. Solve the system of linear equations by matrix method  
࢞ + ࢟ + ࢠ =   
࢞ − ࢟ + ࢠ = −  
࢞ − ࢟ − ࢠ =   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

42. If ࢟ = ࢞) ,  show that(࢞ିࢇ࢚) + )࢟ + ࢞)࢞ + )࢟ = . 
࢟ =   (࢞ିࢇ࢚)
࢟ࢊ
࢞ࢊ

= ିࢇ࢚࢞ 
ା࢞   

Multiply by  +  ࢞
 + ࢟ࢊ ࢞

࢞ࢊ
= ିࢇ࢚࢞   

 + ࢞ ࢟ࢊ
࢟ࢊ+࢞ࢊ 

࢞ࢊ
 (࢞) =  

ା࢞ 

Multiply by  +  ࢞

( + )࢞ ࢟ࢊ
࢟ࢊ+࢞ࢊ 

࢞ࢊ
 (࢞)( + (࢞ =  

( + )࢞ ࢟ࢊ
 ࢞+ ࢞ࢊ  + ࢞ ࢟ࢊ

࢞ࢊ
=  

 
43. Sand is puring a pipe at the rate of 12 ࢉ/࢙. The falling sand forms a cone on the ground in such a 

way that the height of the cone is always one-sixth of the radius of the base. How fast is the height of 
the sand cone increasing when the height is 4 cm? 
Let, r, h and V be the radius, height and volume of the cone at any time ࢚.  
Given            ࢂࢊ

࢚ࢊ
= ࢉ/࢙ 

ࢎ              = 


࢘ .i.e  ࢘ = ࢎ 

We know that ࢂ = 


  ࢎ࢘࣊ 
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ࢂ                        = 


  ࢎ(ࢎ)࣊

ࢂ                          = ࢎ࣊  
Diff. w.r.to ࢚   
࢜ࢊ                        

࢚ࢊ
= ࣊ࢎ    ࢎࢊ  

࢚ࢊ
  

                       = ࣊ࢎ ࢎࢊ
࢚ࢊ

  

ࢎࢊ                       
࢚ࢊ

= 
ࢎ࣊  

ࢎࢊ                      
࢚ࢊ 

= 
ૡ࣊ 

 . ࢙/ࢉ
 

44. Find the integral of 
ࢇା࢞ .࢝ .࢘ ∫ and hence evaluate ࢞ ࢚ 

ା࢞ା࢞
 .࢞ࢊ

 
 
 
 
 
 
 

 
 
 
 
 
45. Using the method of integration, find the area of the smaller region bounded by 

the ellipse ࢞


ૢ
+ ࢟


=  and the line ࢞


+ ࢟


= . 
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46. Find the general solution of the differential equation ࢞ ࢟ࢊ
࢞ࢊ

+ ࢟ =  .࢞ࢍ࢞
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
47. Derive the equation of a line in space passing through a given point and parallel 

to a given vector in both vector and Cartesian form. 
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48. A person buys a lottery ticket in 50 lotteries, in each of which his chance of 
winning a prize is 


. What is the probability that he will win a prize  

a) Exactly once     b) at least once? 
 
 
 
 
 
 
 
 
 
 
 

 
PART-E 

III. Answer any one of the following questions.       

49. a) Prove that ∫ ࢇ࢞ࢊ(࢞)ࢌ
ࢇି = ቊ ∫ ,࢞ࢊ(࢞)ࢌ ࢇ(࢞)ࢌ ࢌ

 ࢚ࢉ࢛ࢌ ࢋ࢜ࢋ ࢇ ࢙ 
, ࢚ࢉ࢛ࢌ ࢊࢊ ࢇ ࢙(࢞)ࢌ ࢌ

� 

and hence evaluate ∫ ࢞ࢊ ࢙࢞ࢉ ࢙࢞
ି  
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b) show that อ
࢞ +  ࢞ ࢞

࢞ ࢞ +  ࢞
࢞ ࢞ ࢞ + 

อ = (࢞ + )( −  (࢞
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50. a) Maximise 
Subject to constraint
࢞
࢞
࢞
࢟
by graphical method

 
 

b) Find the value of K, if 

 
 

 
a) Maximise 
Subject to constraint
࢞ + ࢟ ≤  
࢞ + ࢟ ≤ ૢ
࢞ ≥  
࢟ ≥  
by graphical method

 
 

b) Find the value of K, if 

 
 

a) Maximise ࢠ = ࢞ +
Subject to constraint

 
ૢ 

by graphical method

b) Find the value of K, if 

 

+   ࢟
Subject to constraint: 

by graphical method 

b) Find the value of K, if (࢞)ࢌ =

 

) {
࢞ࡷ + , ࢞ࢌ

,࢙࢞ࢉ ࢞ࢌ
࢞ࢌ ≤ ࣊

> ߨ ࢙࢛࢛࢚ࢉ ࢙ 

 

࢞ ࢚ࢇ࢚ࢇ ࢙࢛࢛࢚ࢉ =  ࣊

Scale  
Along x axis 1 cm= 10 units
Along y axis 1 cm= 10 units

 

Along x axis 1 cm= 10 units
Along y axis 1 cm= 10 units
Along x axis 1 cm= 10 units 
Along y axis 1 cm= 10 units 
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