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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2023 

(ELECTIVE COURSE : MATHEMATICS) 

MTE-03 : MATHEMATICAL METHODS 

Time : 2 Hours     Maximum Marks : 50 

Weightage : 70% 

Note : (i) Question No. 7 is compulsory. 

 (ii) Attempt any four questions from the 

Question Nos. 1 to 6. 

 (iii) Use of calculator is not allowed.   

1. (a) Let : 

S { | , 1}x x x   R .  

Define  :S 2f  R  by  
2 1

1

x
f x

x





. 

Show that f is a one-one and onto. Also, 

find the formula for 1f  . 3 

(b) Evaluate :  3 

π
22

0
cosx x dx   
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(c) In a binomial distribution consisting of 5 

independent trials, probabilities of one and 

two successes are 0.4096 and 0.2048 

respectively. Find the parameter p of the 

distribution. Also, find its mean and 

variance. 4 

2. (a) Find the correlation coefficient for the 

following data : 

x y 

–10 

–5 

0 

5 

10 

5 

9 

7 

11 

13 

Also, find the line of regression of y on x. 6 

(b) The probability that a contractor will get a 

plumbing contract is 
2

3
 and the probability 

that he will not get an electric contract is 

5

9
. If the probability of getting at least one 

contract is 
4

5
, what is the probability that 

he will get both the contracts ?  4 
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3. (a) Find the median and mode for the 

following data : 5 

Marks Number of Students 

10—20 

20—30 

30—40 

40—50 

50—60 

60—70 

70—80 

80—90 

2 

6 

12 

18 

25 

20 

10 

7 

(b) Find the equation of the tangent and the 

normal to the curve 
3

2 2

8

4

a
y

a x



 at the 

point 2x a . Also, find the asymptote of 

the given curve parallel to x and y-axis. 5 

4. (a) Show that the points A, B and C with 

position vectors  ˆˆ ˆ2i j k  ,  ˆˆ ˆ3 5i j k   

and  ˆˆ ˆ3 4 4i j k   respectively are the 

vertices of a right-angled triangle.    4 
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(b) Ten soldiers visit a rifle range for two 

consecutive weeks. For the first week their 

scores are : 6 

          67, 24, 57, 55, 63, 54, 56, 68, 33, 43. 

During the second week their scores in the 

same order are : 

         70, 38, 58, 58, 56, 67, 68, 72, 42, 38. 

Examine if there is any significant 

difference in their performance at 5% level 

of significance. 

[The following  values of t may be useful : 

9,0.05 2.262t  , 9 0.1, 1.833t  , 10,0.05 2.228,t   

10,0.1 1.812t  ]. 

5. (a) A random variable x has the p.d.f. as : 5 

 
 C 6 ; 0 2

0 ; otherwise

x x x
f x

   
 


  

Find : 

(i) The value of the constant c. 

(ii) CDF of X 

(iii) Mean of X 

(iv) Variance of X 

(b) Find the equation of the line which passes 

through the point (3, –1, 11) and is 

perpendicular to the line : 

2 3

2 3 4

x y z 
    

Also, obtain the foot of the perpendicular. 5 
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6. (a) Determine the 45th term and the sum of 

first 150 terms of an AP, whose first three 

terms are 11, 9, 7. 3 

(b) A manufacturer of safety pins knows that 

5% of his products are defective. If he sells 

pins in the boxes of 100 pins and 

guarantees that not more than 10 pins will 

be defective, what is the probability that 

the box will fail to meet the guaranteed  

quality ? 4 

(c) Solve the differential equation : 3 

 2 2 dy
x y xy

dx
    

7. Which of the following statements are true and 

which are false ? Give a short proof or a 

counter-example in support of your answer : 10 

(i) The function f defined by : 

   3 22 3 12 5f x x x x      

has a maximum value at 2x  . 

(ii) The mean and variance of a binomial 

distribution  are 3 and 4, respectively. 
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(iii) If  : 

         
         P A B P A B P A P B    , 

then A and B are independent events. 

(iv) The function : 

   : 1,3 5,15f   

defined by 2( ) 2 3f x x x  
 

is 

monotonically increasing. 

(v) The range of the function f defined by 

  sinf x x  in the interval 0,  is  1,1 .   
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(i) 

(ii) 

(iii) 

S { | , 1}x x x   R  

 
2 1

1

x
f x

x






 :S 2f  R f

1f 
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π
22

0
cosx x dx

p

x y 

–10 

–5 

0 

5 

10 

5 

9 

7 

11 

13 

x y

2

3

5

9

4

5
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10—20 

20—30 

30—40 

40—50 

50—60 

60—70 

70—80 

80—90 

2 

6 

12 

18 

25 

20 

10 

7 

2x a

3

2 2

8

4

a
y

a x




x

y

A, B C

 ˆˆ ˆ2i j k  ,  ˆˆ ˆ3 5i j k  ,  

 ˆˆ ˆ3 4 4i j k   
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      67, 24, 57, 55, 63, 54, 56, 68, 33, 43 

     70, 38, 58, 58, 56, 67, 68, 72, 42, 38 

5%

[ t

 9,0.05 2.262t  , 9 0.1, 1.833t  , 10,0.05 2.228,t 

10,0.1 1.812t  ]. 6  

x

 
 C 6 ; 0 2

0 ;

x x x
f x

   
 


 

(i) C

   (ii)  X  CDF  

   (iii) X  

   (iv) X
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 3, 1,11

2 3

2 3 4

x y z 
 

 

¶

5%

]

 2 2 dy
x y xy

dx
   

(i)   3 22 3 12 5f x x x x   

2x 



 [ 12 ] MTE-03 

   

(ii) 

 

(iii)

            
         P A B P A B P A P B     

A B

(iv)   2 2 3f x x x    

   : 1,3 5,15f   

(v)  0,   sinf x x

 1,1

MTT–03   


