
 
 
 
 

PRACTICE SET 

End Semester Examination, December, 2025 

 

Program:  Diploma (Mining/CSE)  

Semester: I 

Subject: BASIC MATHEMATICS 

Subject Code: 8DBSC101 & 3DBSC101 

UNIT - 1  

Section A (5 Marks Questions) 

1. If tan θ + cot θ = 2, then θ = ? 

A. 45°  B. 30°  C. 60°   D. 90° 

2. If cos(θ – 30°) = √3/2, then θ = ? 

A. 60° or 0° B. 90° or 30° C. 75° or –?  D. 30° only          

3. If secθ – tanθ = 1/4, find secθ + tanθ. 

A. 4  B. 8  C. 16   D. 1/8 

4. If tan θ = 1, then θ = ? 

A. 30°  B. 45°  C. 60°   D. 90° 

5. If cos θ = 0, then θ = ? 

A. 0°  B. 45°  C. 60°   D. 90° 

6. If sec θ = 5/4, then cos θ = ? 

A. 4/5  B. 5/4  C. 1   D. 3/5 

7. The value of (sin²θ + cos²θ) is: 

A. 0  B. 1  C. θ   D. 2 

8. If sin θ = 3/5, then cos θ = ? 

A. 4/5  B. 5/3  C. √(1 – 3/5)  D. √5/3 

9.  If cos3θ = 0, smallest positive θ = ? 

A. 30°  B. 45°  C. 60°   D. 90°  

10. sin(90° – θ) equals: 

A. sinθ  B. cosθ  C. tanθ   D. cotθ           

 



 
 
 
 

 

Section B 10 Marks Question 

11.Use the formula and Prove that  
1+ sin2 𝜃 − 𝑐𝑜𝑠2𝜃

1+ sin2 𝜃 − 𝑐𝑜𝑠2 𝜃
 = tan𝜃                  [Apply] 

                              

12. Use the formula and𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡  tan 3A. tan2A. tan A = tan 3A - tan 2A – tan A      

13. Use the formula and p𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝑡𝑎𝑛(45 + 𝐴) + 𝑡𝑎𝑛(45 − 𝐴) = 2𝑆𝑒𝑐2𝐴       

14. Use the formula and𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝑖) 𝑐𝑜𝑠20°𝑐𝑜𝑠40° cos 60° cos 80° =
1

16
             

15.  Reframe, If 𝐴 + 𝐵 = 450,  then prove that 

  (𝑖) (1 + 𝑡𝑎𝑛𝐴)(1 + 𝑡𝑎𝑛𝐵) = 2        (𝑖𝑖) (𝑐𝑜𝑡𝐴 − 1)(𝑐𝑜𝑡𝐵 − 1) = 2                 

Section C 20 Marks Questions 

16.  (a) Show that  √2 + √2 + √2 + 2𝑐𝑜𝑠8𝜃  = 2 𝑐𝑜𝑠𝜃                           

 

(b) Use the formula and 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝑡𝑎𝑛 200. 𝑡𝑎𝑛 400. 𝑡𝑎𝑛  800 =  𝑡𝑎𝑛 600    

 

17. Prove, If in a triangle ABC, 

(i) A = 𝑡𝑎𝑛−12 and    B  = 𝑡𝑎𝑛−13 Prove that C = 
𝜋

4
                               

(ii)  Use the formula and Prove that    2 𝑡𝑎𝑛−1 1

3
 + 𝑡𝑎𝑛−1 1

7
 = 

𝜋

4
                  

 

UNIT - 2 

Section A 5 Marks Questions 

18.   𝑆𝑜𝑙𝑣𝑒  𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 lim
𝑥→0

√1+𝑥 − √1− 𝑥

𝑥
                                                     

19. 𝐸𝑥𝑝𝑙𝑎𝑖𝑛, 𝐼𝑓 𝑦 =  𝑥4 + 4𝑥3 +  5𝑥 −  6 , 𝑡ℎ𝑒𝑛   𝑓𝑖𝑛𝑑   
𝑑𝑦

𝑑𝑥
                         

20.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒  𝑎) ∫ 3𝑥2 𝑑𝑥       𝑏) ∫(𝑠𝑖𝑛3𝑥 + 𝑠𝑒𝑐𝑥 +  𝑡𝑎𝑛2𝑥)𝑑𝑥                     

21.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒: − 𝑎) ∫(4 sin 𝑥 − 4 𝑐𝑜𝑠𝑥 + 5𝑠𝑒𝑐2𝑥 − 2𝑐𝑜𝑠𝑒𝑐2𝑥) 𝑑𝑥               

𝑏)   𝐼𝑓  𝑥𝑦 =  𝑥3 + 𝑦3 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
.                  

Section B 10 Marks Questions 

22.      𝑆𝑜𝑙𝑣𝑒     (𝑎) ∫ cos 𝑥 cos 2𝑥 cos 3𝑥 𝑑𝑥                                   

                      (𝑏) 𝐼𝑓 𝑥3 + 𝑦3 = 𝑠𝑖𝑛 (𝑥 + 𝑦), 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
                         



 
 
 
 

23. 𝑆𝑜𝑙𝑣𝑒 (𝑎) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒: ∫
𝑥

(𝑥2+1)3 𝑑𝑥                                          

      (𝑏) 𝐼𝑓 𝑥3 + 𝑦3 = 3𝑎𝑥𝑦, 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
                                       

24.    𝐷𝑒𝑠𝑐𝑟𝑖𝑏𝑒  (𝑎) If   𝑦 = 𝑥 𝑙𝑜𝑔 𝑥 −  𝑥 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
.                

                                           (b) If    x Cos y = Sin (x+ y), find 
𝑑𝑦

𝑑𝑥
                                 

25.   Develop the (a) Find  
𝑑𝑦

𝑑𝑥
  𝑖𝑓 𝑦 =  

1− 𝐶𝑜𝑠 𝑥

1_+𝑐𝑜𝑠 𝑥
                                 

                      (𝑏) 𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
, 𝑤ℎ𝑒𝑛 𝑥 = 𝑎(𝑡 + sin 𝑡) 𝑎𝑛𝑑 𝑦 = 𝑎(1 − cos 𝑡 )            

Section C 20 Marks Questions 

26. .  𝑊𝑟𝑖𝑡𝑒 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛   (𝑎)  𝐼𝑓 𝑦 =  √𝑠𝑖𝑛 𝑥 + √sin 𝑥 + √sin 𝑥 +  √sin 𝑥 + … … … ∞ 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
.        

                                                               ( 𝑏)     𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒:     ∫ 𝐶𝑜𝑠2𝑥. 𝑙𝑜𝑔 𝑠𝑖𝑛 𝑥 𝑑𝑥
𝜋

0
                                                             

27.        𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 

                                 (𝑖) ∫ √1 − 𝑠𝑖𝑛2𝑥  𝑑𝑥                    

                                          (ii)  ∫
𝑠𝑒𝑐𝑥

𝑠𝑒𝑐𝑥+𝑡𝑎𝑛𝑥
𝑑𝑥                                        

UNIT- 3 

Section A 5 Marks Questions 

28.  If A is a 2×3 matrix and B is a 3×2 matrix, then AB is of order 

   A. 2×2  B. 2×3   C. 3×3   D. 3×2 

29. The determinant of a 2×2 matrix | a  b |  | c  d | is 

   A. ab – cd  B. ad – bc  C. ac – bd  D. ab + cd 

30. If A is the zero matrix, then A + I = ? 

   A. A   B. I   C. Zero matrix  D. Not defined 

31. The determinant of identity matrix I₃ is 

   A. 0   B. 1   C. 2   D. 3 

32. If A = [ [2, 3], [4, 5] ], then det(A) = 

   A. 10   B. 7   C. −2   D. −7 

33. Two matrices can be added only when 

   A. They have same number of rows   B. They have same number of columns 

   C. They are square     D. Their orders are equal 



 
 
 
 

34. If A is a 3×3 matrix, then the determinant of A is 

    A. A number  B. A 3×3 matrix C. A 1×3 matrix D. Not defined 

35. If A = [ [k, 0], [0, k] ], then det(A) equals 

    A. k   B. k²   C. 2k   D. 0 

36.  If A + B = B + A, then matrix addition is 

    A. Non-commutative  B. Commutative C. Not defined  D. Multiplication 

37.  If A = [ [1,2], [3,4] ], then the adjoint of A is 

    A. [ [4, −2], [−3, 1] ]    B. [ [4, 3], [2, 1] ] 

    C. [ [1, −3], [−2, 4] ]    D. [ [4, −3], [−2, 1] ] 

Section B 10 Marks Questions 

38. Explain the matrix   Let 𝐴 =  [
1 −2
5
3

4
0

] , 𝐵 =  [
3 1
0

−3
2
5

]  𝑎𝑛𝑑 𝐶 =  [
4 3

−2
1

2
6

] 

                       𝑉𝑒𝑟𝑖𝑓𝑦 𝑡ℎ𝑎𝑡 (𝐴 + 𝐵) + 𝐶 = 𝐴 + (𝐵 + 𝐶)          [Knowledge]     

39. Interpret   (𝑎) 𝐼𝑓  |
3𝑥 7
−2 4

| =  |
8 7
6 4

| , 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥.                     

            (b) 𝐼𝑓 |
𝑥 + 1 𝑥 − 1
𝑥 − 3 𝑥 + 2

| = |
4 −1
1 3

| , 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥.          

40. Correlate the    (a)   
10C3        AND   12P4 .                       

                     ( b) Using properties of determinant show that |

𝑎 + 𝑥 𝑦 𝑧
𝑥 𝑎 + 𝑦 𝑧
𝑥 𝑦 𝑎 + 𝑧

| = 𝑎2(𝑎 + 𝑥 + 𝑦 + 𝑧)   

                                                                                                                                  

41. Solve the ,    If      nPr= 720    and     nCr= 120, find r.       

42. Explain the, Let A = [
2 3 5

−1 0 4
]  𝑎𝑛𝑑 𝐵 =  [

4 −2 3
2 6 −1

] . 𝑉𝑒𝑟𝑖𝑓𝑦 𝑡ℎ𝑎𝑡 𝐴 + 𝐵 = 𝐵 + 𝐴                   

                                                                                                                                                            

UNIT – 4 

Section A 5- Marks question 

43. A quantity having both magnitude and direction is called 

    A. Scalar  B. Vector C. Tensor   D. Constant 

 44. The magnitude of vector a = 3i + 4j is 

    A. 5   B. 7   C. 1    D. 12 



 
 
 
 

   45.  If a = i + j and b = i − j, then a + b = 

    A. j   B. I   C. 2i    D. 2j 

46. The unit vector in the direction of i + j is 

   A. (i + j)/2  B. (i + j)/√2 C. (i + j)/√3  D. (i + j)/√5 

47.  Dot product of two perpendicular vectors is 

    A. 1    B. −1  C. 0    D. ∞ 

48. If a = 2i + 3j and b = 4i − j, then a • b = 

    A. 5    B. 8  C. 2   D. 11 

49. If |a| = 6, |b| = 8 and angle between them is 60°, then a • b = 

    A. 24   B. 48  C. 12   D. 36 

50. The cross product of parallel vectors is 

    A. Maximum  B. Minimum C. Zero    D. Undefined 

  51. The value of i × j is 

    A. k   B. –k   C. I   D. j 

52. The value of j × i is 

     A. k    B. –k  C. I    D. −i 

Section B 10 Marks Question 

53. Relate the Let 𝑎⃗ = (𝑖̂ +  𝑗̂ + 𝑘̂), 𝑏⃗⃗ = (4𝑖̂ −  2𝑗̂ +  3𝑘̂) 𝑎𝑛𝑑 𝑐 = (𝑖̂ − 2𝑗̂ + 𝑘̂),  

              𝑓𝑖𝑛𝑑 𝑎 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 6 𝑢𝑛𝑖𝑡𝑠 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 (2𝑎̂⃗ − 𝑏̂ + 3 𝑐).  

54. Prove the  points A(−2𝑖̂ − 3 𝑗̂ + 5 𝑘̂), 𝐵(𝑖̂ +  2𝑗̂ + 3 𝑘̂) 𝑎𝑛𝑑 𝐶(7𝑖̂ −  𝑘̂) 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟.  

55. Explain the  a unit vector parallel to the sum of the vectors (𝑖̂ +  𝑗̂ +  𝑘̂) and (2𝑖̂ −  3𝑗̂ +  5𝑘̂).  

56. Devise  that the points with position vectors 𝑎⃗ = (3𝑖̂ − 4 𝑗̂ − 4 𝑘̂), 𝑏̂ = (2𝑖̂ −  𝑗̂ +  𝑘̂) 𝑎𝑛𝑑 

𝑐 = (𝑖̂ −  3𝑗̂ −  5𝑘̂) 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦, 𝑓𝑜𝑟𝑚 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑟𝑖𝑔ℎ𝑡 − 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒.      

20 Marks Questions 

57. (a) Write the value of 𝜆 𝑠𝑜 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑎⃗ = (2𝑖̂ +  𝜆𝑗̂ + 𝑘̂) 𝑎𝑛𝑑 𝑏⃗⃗ = (𝑖̂ −  2𝑗̂ +  3𝑘̂) 



 
 
 
 

   𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟.                                                                                  

(𝑏) Find a unit vector in the direction of  𝐴𝐵⃗⃗ ⃗⃗ ⃗⃗ ⃗, 𝑤ℎ𝑒𝑟𝑒 𝐴 (1,2,3) 𝑎𝑛𝑑 𝐵(4,5,6) 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠.  

                                                                                                                                       

Prepared by – Rajesh Pandey    

     

 

 

Disclaimer: - This is a Practice set. The Question in End term examination will differ from the 

Practice set. This Practice set is meant for practice only. 

 


