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Question Paper Code  14187 
 

B.E. / B.Tech. - DEGREE EXAMINATIONS, NOV / DEC 2025 
Third Semester 

Computer Science and Engineering 
(Common to Information Technology) 

20BSMA304 – STATISTICS AND LINEAR ALGEBRA 
Regulations - 2020 

(Use of Statistical table is permitted) 
Duration: 3 Hours                                                      Max. Marks: 100 
  PART - A (MCQ) (10 × 1 = 10 Marks) 

Answer ALL Questions 
Marks 

K –  
Level 

CO 

1. The kurtosis of the normal distribution is   
(a) 0                           (b) 1                                 (c)  2                                    (d)  3 

1 K1 CO1 

2. The variance of the binomial distribution B(5,1/4) is 
(a) 4/5                        (b) 7/8                              (c) 15/16                             (d) 4/7 

1 K2 CO1 

3. If  𝜒ଶ test for independence of attributes is used then the number of degrees of freedom for 
𝑚 × 𝑛 contingency table is ______________ 
(a) mn-1                     (b) (m+1)(n+1)                (c) (m-1)(n-1)                     (d) mn+1 

1 K1 CO2 

4. ‘t’ test for paired observations with n dependent samples of size n will have degrees of 
freedom is  ________ 
(a) n-1                        (b) n-2                             (c) n-3                                 (d) n-4             

1 K1 CO2 

5. The dimension of 𝑀ଶ௫ଷ(𝑅) is 
(a) 2                           (b) 3                                 (c) 6                                    (d)  5 

1 K1 CO3 

6. The dimension of  𝑅௡  is 
(a) M                         (b)  n                                (c)  2                                   (d) 1 

1 K1 CO3 

7. Let 𝑇: 𝑉 → 𝑊 be a linear transformation and T is one-to-one. Then 𝑛𝑢𝑙𝑙𝑖𝑡𝑦 (𝑇) = 
(a) {0}                          (b) {1}                                 (c) 𝑉                                        (d) 𝑊 

1 K1 CO4 

8. If T is linear, then 𝑇(0) = 
(a) 0                             (b) 1                                     (c) 2                                         (d) 3 

1 K1 CO4 

9. Let 𝑇: 𝑉 → 𝑊 be a linear transformation, where V has finite dimension. Then  
nullity(T)+rank(T) is 
(a) dim W                 (b) dim V                          (c) 0                                    (d) V  

1 K1 CO5 

10. Let  𝑉 be an inner product space over a field 𝐹, for any 𝑢, 𝑣 ∈ 𝑉 and 𝛼, 𝛽 ∈ 𝐹,  then 
‖𝑐𝑢‖ = 
(a) ‖𝑢‖                       (b) 𝑐 ‖𝑢‖                              (c)  |𝑐|‖𝑢‖                             (d) 〈𝑢, 𝑣〉 = 0 

1 K1 CO5 

     

 PART - B (12 × 2 = 24 Marks) 
Answer ALL Questions 

   

11. Define correlation with example. 2 K1 CO1 

12. 
A discrete random variable X has moment generating function 𝑀௑(𝑡) = ቀ

ଵ

ସ
+

ଷ

ସ
𝑒௧ቁ

ହ
Find 

E(X) and Var(X). 

2 K2 CO1 

13. Write the formula for Karl person’s measure of skewness. 2 K1 CO1 

14. State the purpose of test of goodness of fit. 2 K1 CO2 

15. Define Type I and Type II errors. 2 K1 CO2 

16. Write any two applications of 𝜒ଶ distribution. 2 K1 CO2 

17. Determine whether the vector (2, −1,1) is in the span of {(1,0,2), (−1,1,1)}. 2 K2 CO3 

18. Test whether 𝑣ଵ = (1, -2,3), 𝑣ଶ = (5,6, -1) and 𝑣ଷ = (3,2,1) form a linear independence or 
not. 

2 K2 CO3 
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19. Test whether the map 𝑇: 𝑅 → 𝑅 defined by 𝑇(𝑥) = 𝑥 + 3, ∀ 𝑥 ∈ 𝑅 is a linear 
transformation or not.     

2 K2 CO4 

20. Test the matrixቀ
1 3
3 1

ቁ is diagonalizable or not. 
2 K2 CO4 

21. Define Frobenius inner product. 2 K1 CO5 

22. Prove that in an inner product space V(F), < 𝑢, 𝛼𝑣 + 𝛽𝑤 >  = 𝛼ത < 𝑢, 𝑣 > +𝛽̅ < 𝑢, 𝑤 > . 2 K2 CO5 

     

  PART - C (6 × 11 = 66 Marks) 
Answer ALL Questions 

   

23. a)  Find the moment generating function of Binomial distribution and hence find it is 
mean and variance. 

11 K3 CO1 

  OR    

 b)  The two lines of regression are 4𝑋 − 5𝑌 + 33 = 0   &   20𝑋 –  9𝑌 = 107. Calculate 
the means of X and Y and the coefficient of correlation between X and Y. Also find 
𝜎௒ if 𝜎௑ = 2 and 𝜎௑  if 𝜎௒ = 3. 

11 K3 CO1 

      

24. a) The mean breaking strength of the cables supplied by a manufacturer is 1800 with 
standard deviation of 100. By a new technique in the manufacturing process, it is 
claimed that the breaking strength of the cable has increased. To test this claim a 
sample of 50 cables is tested and is found that the mean breaking strength is 1850. 
Can we support the claim at 1% level of significance? 

11 K3 CO2 

  OR    

 b) The theory predicts that the proportion of beans in the four groups A,B,C and D 
should be 9:3:3:1.In an experiment among 1600 beans, the numbers in the four 
groups were 882, 313, 287 and 118. Do the experimental results support the theory? 

11 K3 CO2 

      

25. a) The vectors 𝑢ଵ = (2, −3,1),    𝑢ଶ = (1,4, −2),    𝑢ଷ = (−8,12, −4), 
 𝑢ସ = (1,37, −17), 𝑢ହ = (−3, −3,8) generate R3. Find a subset of the set 
{𝑢ଵ, 𝑢ଶ, 𝑢ଷ, 𝑢ସ, 𝑢ହ} that forms a basis for R3. 

11 K3 CO3 

  OR    

 b) Check whether the set 𝑆 = {1 + 2𝑥 − 𝑥ଶ, 4 − 2𝑥 + 𝑥ଶ, −1 + 18𝑥 − 9𝑥ଶ} forms a 
basis for P2(R)? 

11 K3 CO3 

      

26. a) If 𝑇: 𝑅ଶ → 𝑅ଷbe defined by 𝑇(𝑥, 𝑦) = (2𝑥 − 𝑦, 3𝑥 + 4𝑦, 𝑥). Compute the matrix of 
T in the standard basis of 𝑅ଶand 𝑅ଷ. Find N(T) and R(T).  Is T one-to-one and 
onto? 

11 K3 CO4 

  OR    

 b) Find the linear operator 𝑇 ∶  𝑃ଶ(𝑅) → 𝑃ଶ(𝑅)defined as  

𝑇[𝑓(𝑥)] = 𝑓(1) + 𝑥 𝑓 ′(0) + ቀ𝑓 ′(0) + 𝑓 ′′(0)ቁ 𝑥ଶ.   Find the eigen values of T of an 

ordered basis 𝐵 for 𝑃ଶ(𝑅) such that the matrix of the given transformation with 
respect to the new resultant basis 𝐵 is a diagonal matrix. 

11 K3 CO4 

      

27. a) In an inner product space 𝑅ଷ(𝑅) with the standard inner product, 
𝐵 = {(1,0,1), (1,0, −1), (0,3,4)} is a basis. By Gram-Schmidt Orthogonalisation 
process, find an orthogonal basis. Hence find an orthonormal basis. 

11 K3 CO5 

  OR    

 b) Find the least square solution of 𝐴𝑋 = 𝑏, where  

𝐴 = ൭
1 −3 −3
1 5 1
1 7 2

൱, 𝑏 = ൭
5

−3
−5

൱. Also find the least square error. 

11 K3 CO5 
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28. a) (i) Let 𝑇: 𝑅ଶ → 𝑅ଷ defined by 𝑇(𝑎, 𝑏) = (𝑎 − 𝑏, 𝑏 − 𝑎, −𝑎), ∀𝑎, 𝑏 ∈ 𝑅 be a linear 
transformation. Find the rank (T). 

6 K3 CO4 

    (ii) If 𝑢 and 𝑣 are any two vectors in an inner product space, then prove that 
‖𝑢 + 𝑣‖ଶ + ‖𝑢 − 𝑣‖ଶ = 2(‖𝑢‖ଶ + ‖𝑣‖ଶ). 

5 K3 CO5 

  OR    

 b) (i) Let 𝑇: 𝑅ଷ → 𝑅ଶ defined by 𝑇(𝑎ଵ, 𝑎ଶ, 𝑎ଷ) = (𝑎ଵ − 𝑎ଶ ,2𝑎ଷ).  Find the basis for N(T) 
and compute the   nullity of  T. 

6 K3 CO4 

     (ii) State and prove Triangle inequality for Inner product spaces. 5 K3 CO5 

 
 
 
 

 


