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SYLLABUS 

 

UNIT I : Probability & Random Variable 09 

Probability through Sets and Relative Frequency: Experiments and Sample Spaces, Discrete 

and Continuous Sample Spaces, Events, Probability Definitions and Axioms, Joint 

Probability, Conditional Probability, Total Probability, Bayes’ Theorem, Independent 

Events. 

Random variables: Definition of a random variable - conditions for a function to be a 

random variable- discrete and continuous random variables - Mixed Random Variable. 

Distribution and Density functions and their properties: Gaussian random variable - Other 

distributions and density functions (Binomial, Poisson, Uniform, Exponential and Rayleigh). 

UNIT II : Operations on Random variable 09 

One Random Variable - Expectation: Expected value of a Random variable - Expected value 

of a function of a Random variable. 

Moments: Moments about the origin, Central moments, Variance and Skew Functions that 

Give Moments: characteristic function - Moment generating functions. 

Multiple Random Variables: Vector Random Variables, Joint Distribution and its properties: 

Joint distribution function - properties of joint distribution - Marginal Distribution Functions. 

Joint density and its properties : joint density function - properties of Joint density - 

Marginal density functions. Conditional distribution and density - point conditioning. 

Statistical Independence. 

UNIT III : Operations on Multiple Random variables 09 

Expected Value of a Function of Random Variables: Joint Moments about the Origin - Joint 

Central Moments. Joint Characteristic Functions. 

Jointly Gaussian Random Variables: Two Random Variables case - Properties of Gaussian 

random variables. 

UNIT IV:Complex Variable – Differentiation                                                                                        09                            
Introduction to functions of complex variable-concept of Limit & continuity- 

Differentiation, Cauchy-Riemann equations, analytic functions harmonic functions, finding 

harmonic conjugate-construction of analytic function by MilneThomson method. 

UNIT V:Complex Variable – Integration 09 
Line integral - Cauchy’s integral theorem(Simple Case), Cauchy Integral formula, 
Power series expansions: Taylor’s series,Laurent’s series, zeros of analytic functions, 

singularities.Residues, Cauchy Residue theorem (without proof). 
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Max Marks: 10 

S.No. CO Questions BT 

UNIT I: MATRICES 

1 1 
State and prove addition theorem on probability for two events and 

extend it for three events. 
L2 

2 1 

  Two marbles are drawn successively from a box containing 10 red, 30 

white, 20 blue and 15 orange marbles, with replacement being made 

after each draw. Find the probability that i) Both are white ii) First is red 

and second is white. 

L2 

3 1 

A class has 10 boys ad 5 girls. Three students are selected at random one 

after the other. Find the probability that (i)First two are boys and third is 

girls (ii)First and third of same sex and second is of opposite sex 

L2 

4 1 State and prove Baye’s theorem. L1 

5 1 

A businessman goes to hotels X, Y, Z. 20%, 50%, 30% of the time 

respectively. It is known that 5%, 4%, 8% of the rooms in X, Y, Z hotels 

have faulty plumbing’s. What is the probability that business man’s 

room having faulty plumbing is assigned to hotel Z? 

L2 

6 1 

A random variable X has the following distribution 

Determine (i) k (ii) Mean (iii) P(X)≥ 2  (iv)𝑃(2 ≤ 𝑋 ≤ 5) 

X 1 2 3 4 5 6 7 8 

P(X) k 2k 3k 4k 5k 6k 7k 8k 

L3 

7 1 

A random variable X has the following probability function 

Determine (i) K    (ii) Evaluate P(X<6), P(X≥6), P(0<x<5) and P(0≤x≤4) 

                 (iii) Mean      (iv) Variance. 

x 0 1 2 3 4 5 6 7 

P(x) 0 K 2k 2k 3k 2k  22k  27k k  L3 

8 1 
If the probability density of a random variable is given by                       
𝑓(𝑥) = 𝑘(1 − 𝑥2), 0 <  𝑥 < 1  . find (a) the value of  𝑘 (b) F(x) 

L3 

9 1 

Consider the probability density function 

 𝒇𝑿(𝒙) = 𝒂𝒆−𝒃|𝒙|, −∞ <  𝑿 < ∞ . 
Find(i)  𝑭𝑿(𝐱)  (ii) Relation between a and b 

(iii) P(1≤X≤2) 

L2 

10 1 

Consider the experiment of tossing 4 coins, the random variable X is 

associated with number of tails , find and sketch cumulative distribution 

function   
 

L2 



 

SREENIVASA INSTITUTE OF TECHNOLOGY AND MANAGEMENT STUDIES 

(AUTONOMOUS) 

QUESTION BANK 

Year / Semester: II B. Tech III Semester                      Regulation: R23 

 

Subject and Code: PROBABILITY   AND COMPLEX VARIABLE (23BSC214)    
 

Prepared by Dr R Kodandan 
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UNIT – 1I: OPERATIONS ON ONE  RANDOM  VRIABLES 

1 2 

Let X be a random variable with Probabilities show below 

   X(xi)      -1       1      2 

P(xi) 𝟏

𝟔
 

𝟏

𝟑
 

𝟏

𝟐
 

Find (𝑎)  𝐸[𝑋]   (𝑏)  𝐸[𝑋2]    (𝐶)  𝐸[(2𝑋 + 1)2]  (𝑑)  𝜎𝑋
2 

 

L2 

2 2 
If 𝒇𝑿(𝒙)  =  {

𝟏

𝒌
  , −𝟐 < 𝒙 < 𝟑

𝟎 , 𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆
   and another random variable 𝒀 = 𝟐𝑿 

Then find   (𝑎)  𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑘    (𝑏)  𝐸[X ]    (𝐶)  𝐸(𝑌)   (𝑑)  𝐸(𝑋𝑌) 

 

L2 

3 2 
If  𝑓𝑋(𝑥)  =  a𝑒−𝑏𝑥 ,  x ≥0    Find characteristic function and first two moments . 

 
L2 

4 2 

(a)  Find characteristic function for 𝒇𝑿(𝒙)  =  𝒆−|𝒙| 
(b)  Show that distribution function for which for characteristic function 

𝒆−|𝒘| has the density function 

 𝑓𝑋(𝑥)  =  
1

𝜋(1+𝑥2)
 , -∞< x <∞  

L2 

5 2 

 Find the density function of the random variable X if characteristic function is 

𝜑𝑋(𝑤)  =  {
 1 − |𝑤| , |𝑤| ≤ 1

0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

 

L2 

6 2 
Find Moment generating function and characteristic function of a poisson 
distribution 

L1 

7 2 

A joint sample space for two random variables X and Y has four elements 

(1,1) (2,2)(3,3)(4,4) . Probabilities of these elements are 0.1 , 0.35, 0.05, 0.5 

respectively  

(a) Determine through logic and sketch the distribution function 𝐹𝑋𝑌(𝑥, 𝑦) 

(b) Find 𝑃{𝑋 ≤ 2.5 , 𝑌 ≤ 6}  (𝑐)  𝐹𝑖𝑛𝑑 𝑃{𝑋 ≤ 3} 

 

L2 

8 2 

If 𝑓𝑋𝑌(𝑥, 𝑦)  =  {
𝑘𝑒−(𝑥+2𝑦), 𝑥 > 0 , 𝑦 > 0

0    , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    

 Find  

 (a)  the value of k (b)  𝑃{𝑋 > 1 , 𝑌 < 1}   (c)  𝑃{𝑋 < 𝑌}  (d)  𝑃{𝑋 ≤ 2} 

 

L2 

9 2 

If 𝑓𝑋𝑌(𝑥, 𝑦)  =  {
𝑏(𝑥 + 𝑦)2, −2 < 𝑥 < 2 𝑎𝑛𝑑 − 3 < 𝑦 < 3

0    ,                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    

 Find  (i)  the value of b (ii) 𝑓𝑋(𝑥)   (iii)  𝑓𝑌(𝑦)  
 

L2 

10 2 

If 𝑓𝑋𝑌(𝑥, 𝑦)  =  {
𝑘𝑒−(𝑎𝑥+𝑏𝑦), 𝑥 > 0 , 𝑦 > 0

0    , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    

 Find  

 (a)  the value of k (b) Are X and Y are independent variables ? 

L2 
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UNIT – III: OPERATIONS ON MULTIPLE RANDOM   VRIABLES 

1 3 

Show that two random variables 𝑋1 ,𝑋2 with joint probability density function 

𝑓𝑋1𝑋2
(𝑥1, 𝑥2)  =  {

1

16
, |𝑥1|  ≤ 4 ,   2 < 𝑥2 < 4

0    , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
   are independent random 

variables. Also show that they are orthogonal. 

L2 

2 3 

A joint density function is given as 

𝑓𝑋𝑌(𝑥, 𝑦)  =  {
𝑥(𝑦 + 1.5)  , 0 < 𝑥 < 1 ,0 < 𝑦 < 1

0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 Find all the joint moments 

𝑚𝑛𝑘 where n, k =0,1,2,…. 

 

L2 

3 3 
The independent random variables X and Y have moments 𝑚10 = 2 , 𝑚20 = 14 
, 𝑚02 = 12 and 𝑚11 = −6 . Find the moments 𝜇22 . 

L2 

4 3 

If X and Y are independent random variables such that 

𝑬[𝑿] =  𝝀𝟏,  and variance of X = 𝝈𝟏
𝟐 

𝑬[𝒀] =  𝝀𝟐,  and variance of X = 𝝈𝟐
𝟐  . 

Prove that 𝑉[𝑌] =  𝜎1
2𝜎2

2 + 𝜆1
2𝜎2

2 + 𝜆2
2𝜎1

2 

 

L2 

5 3 

If the joint density function of two random variables X and Y is 

𝒇𝑿𝒀(𝒙, 𝒚)  =  {
(𝒙 + 𝒚)𝟐

𝟒𝟎
  , −𝟏 < 𝒙 < 𝟏 𝒂𝒏𝒅 − 𝟑 < 𝒚 < 𝟑

𝟎    , 𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆

 

Find (a) The variance of X and Y. 
(b) The correlation coefficient. 

 

L2 

6 3 

For two random variables X and Y, the joint density function is 

𝑓𝑋𝑌(𝑥, 𝑦)  =  0.15 𝛿(𝑥 + 1)𝛿(𝑦) + 0.1 𝛿(𝑥)𝛿(𝑦) + 0.1 𝛿(𝑥)𝛿(𝑦 − 2)

+ 0.4 𝛿(𝑥 − 1)𝛿(𝑦 + 2) + 0.2 𝛿(𝑥 − 1)𝛿(𝑦 − 1)

+ 0.05 𝛿(𝑥 − 1)𝛿(𝑦 − 3) 

Find (a) The correlation 

(b) The correlation coefficient of X and Y 

(c) are X and Y either uncorrelated or orthogonal. 

L2 

7 3 
If the joint density function is given as 

𝑓𝑋𝑌(𝑥, 𝑦)  =  {
𝑥 + 𝑦  , 0 ≤ 𝑥 ≤ 1 ,0 ≤ 𝑦 ≤ 1

0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 . Find out correlation coefficient 

L2 

8 3 

For two random variables X and Y, the joint density function is 

𝑓𝑋𝑌(𝑥, 𝑦)  =  0.5 𝛿(𝑥 + 1)𝛿(𝑦) + 0.1 𝛿(𝑥)𝛿(𝑦) + 0.1 𝛿(𝑥)𝛿(𝑦 − 2)

+ 0.4 𝛿(𝑥 − 1)𝛿(𝑦 + 2) + 0.2 𝛿(𝑥 − 1)𝛿(𝑦 − 1)

+ 0.5 𝛿(𝑥 − 1)𝛿(𝑦 − 3) 

Find (a) The correlation (b) The covariance 

(c) The correlation coefficient of X and Y 

(d) are X and Y either uncorrelated or orthogonal? 

 

L2 
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9 3 

Three statistically independent random variables  𝑋1 ,𝑋2, 𝑋3  have mean values 

𝑋̅1 = 3 , 𝑋̅2 = 6, 𝑋̅3 = −2 . Find the mean values of the following functions 

(a) 𝑔(𝑋1 ,𝑋2, 𝑋3 ) =  𝑋1 + 3𝑋2 + 4𝑋3 

(b) 𝑔(𝑋1 ,𝑋2, 𝑋3 ) =  𝑋1𝑋2𝑋3 

(c) 𝑔(𝑋1 ,𝑋2, 𝑋3 ) =  −2𝑋1𝑋2 − 3𝑋1𝑋3 + 4𝑋2𝑋3 

𝑔(𝑋1 ,𝑋2, 𝑋3 ) =  𝑋1 + 𝑋2+𝑋3 

L2 

10 3 

(i) Explain about Joint characteristic function and its properties 

(ii) Explain about Joint moment generating function and its properties 

 

L2 

S.No. CO                                             Questions BT 

UNIT – IV: COMPLEX VARIABLE -DIFFERENTIATION 

1 4 Prove that 𝑓(𝑧) = 𝑧2 is analytic everywhere and hence find its derivative. L2 

2 4 Prove that 𝑓(𝑧) = 𝑧3 is analytic everywhere and hence find its derivative. L2 

3 4 Show that 𝑓(𝑧) = 𝑒𝑧 is analytic everywhere and hence find its derivative L2 

4 
4 Show that 𝑓(𝑧) = cosh  𝑧 is analytic everywhere and hence find its 

Derivative 

 

L2 

5 4 Test whether or not the function sin x sin y – i cos x cos y is analytic function 

 
L2 

6 4 Prove that 𝑓(𝑧) = ln (𝑧) is analytic everywhere except origin and hence find derivative L2 

7 4 Find the Analytic function whose imaginary part is 𝑥4 − 6𝑥2𝑦2 + 𝑦4 

 

L2 

8 4 Find the analytic function whose real part is   u =𝑒𝑥. cos 𝑦 

 

L2 

9 4 If   u= 2 x y + 3y then find v and hence corresponding analytic function L2 

10 4 𝐼𝑓 𝑢 = 𝑥4 + 6𝑥2𝑦2 + 𝑦4 then find v and hence f(z) L2 

S.No. CO                                             Questions BT 

 

1 5 Evaluate  




i2

0

dz)1iyx2(  along the straight line  2y = x. 
L2 

2 

5 
Evaluate dz

z

z

c












2

6

sin


 where C is the circle 1z  

L2 

3 
5 

Evaluate 
  1 2

z

C

e
dz

z z  ;  where C is the Circle 3z   
L2 

4 
5 

 Use Cauchy’s integral formula to evaluate 
  

2 2sin cos

1 2
C

z z
dz

z z

 

   where c L3 
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is the circle 3z 
. 
 

5 
5 

 Expand Sin z in Taylor’s series about z= 
4


 

L2 

6 

5 
Obtain the Taylor’s series to represent the function  ,

)3)(1(

1

 zz
  

in the region .1z  

L3 

7 
5 

Expand 
3

2

)1(
)(




z

e
zf

z

 as Laurent’s series about 1z .   
L2 

8 5 Find Laurent expansion of 
1

(𝑧−1)(𝑧−3) 
 𝑜𝑣𝑒𝑟 1 < |𝑧| < 3 L2 

9 5 Determine the poles  and  residues at each pole of  
𝑧+1

(𝑧−2)(𝑧+3)2 L2 

10 
5 

Find the poles and residues at each pole of
22 az

ez iz


. 

L2 

11 5 Find the poles and residues at each pole of 
3𝑧+1

(𝑧+1)(2𝑧−1)
 L2 

12 
5 

Evaluate 
   

3

2
1 3C

z
dz

z z 
    where C  is 2z   by residue Theorem 

L2 

13 
5 

 Evaluate dz
zz

zz

C )4()1(

2
22

2




  c : |z| = 3 using residue theorem 

L2 

 

Note: L1-Remembering, L2-Understanding, L3-Applying, L4-Analyzing, L5-Evaluating, and L6-Creating 

  

https://www.google.com/search?q=Remembering&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAY
https://www.google.com/search?q=Understanding&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAc
https://www.google.com/search?q=Applying&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAg
https://www.google.com/search?q=Analyzing&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAk
https://www.google.com/search?q=Evaluating&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAo
https://www.google.com/search?q=Creating&oq=BLOOMS+&gs_lcrp=EgZjaHJvbWUqCQgDEAAYChiABDIGCAAQRRg5Mg0IARAAGIMBGLEDGIAEMgkIAhAAGAoYgAQyCQgDEAAYChiABDIHCAQQABiABDIJCAUQABgKGIAEMgcIBhAAGIAEMgkIBxAAGAoYgAQyCQgIEAAYChiABDIHCAkQABiABNIBCDQxMDBqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjE3q238eKSAxWTWHADHQBBE8oQgK4QegYIAQgAEAs
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Instruction to Faculty Members:  

 

The Six Levels of Bloom's Taxonomy: 

1. Remembering: Retrieving, recognizing, and recalling relevant knowledge from long-term 

memory (e.g., list, define, name, locate). 

2. Understanding: Constructing meaning, explaining ideas, or concepts (e.g., summarize, 

interpret, classify, compare). 

3. Applying: Using information in new situations or implementing procedures to solve 

problems (e.g., solve, use, demonstrate, implement). 

4. Analyzing: Breaking material into constituent parts, determining how the parts relate to 

one another and to an overall structure (e.g., contrast, categorize, distinguish, diagram). 

5. Evaluating: Making judgments based on criteria and standards through checking and 

critiquing (e.g., judge, critique, justify, defend, argue). 

6. Creating: Putting elements together to form a coherent or functional whole; reorganizing 

elements into a new pattern or structure (e.g., design, construct, develop, formulate). 

 

 

 

 

 

 

 

 

 

 


