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PART-A  
 

Q. No. – 1 Answer the following questions.        15x1=15                                        

(i) Define Unit Step Function. 

(ii) The integration of Impulse function is____________. 

(iii) Check the causality of the system y(t)=x(t)cos(t+1). 

(iv) Write the polar form representation of Continuous Time Fourier Series. 

(v) If the function f(x) is even ,then which of the following is zero 

(i)an (ii)bn (iii) a0  (iv)None of  these 

(vi) If CTFT of x(t) is X(w) then x(t-t0 ) is ________________. 

(vii) Define Nyquist rate? 

(viii) Explain the Region of Convergence. 

(ix) ROC of anti causal system is____________. 

(x) The condition h(t)=0 for t<0 should be satisfied by the system is (i) causal (ii) BIBO stable (iii) Memoryless 

(iv) Invertible 

(xi) Find the even part of the signal x(t)=e-2t cos(t)____________________ 

(xii) Determine the fundamental period of the signal x(t)= 2cos(10t+1)-sin(4t-1).___________ 

(xiii) The convolution operator is (i) Commutative (ii) Associative (iii)Both (iv)None of these 

(xiv) Relationship between CDF and PDF is____________ 

(xv) Condition for stability of LTI system is_________________. 

PART-B  

2 Consider a continuous time system with input x(t) and y(t) =x(sint) 

(a) Is the system Causal? 

(b) Is the system Linear? 

5 

3 Compute the Convolution y(n)=x(n)*h(n) of the following pair of signals 

(a) X(n)=(0.8)nu(n) & h(n)= (0.4)nu(n) 

(b) X(n)=h(n)=anu(n) 

(c) X(n)=u(n-1) & h(n)=αnu(n-1) 

(d) X(n)=r(n)=nu(n) & h(n)=a-nu(n-1) 

(e) X(n)=h(n)=u(n) 

5 

4 Find the exponential Fourier Series for the signal 

X(t)=e-t/2 ; for 0<t<π 

5 

5 Find the Laplace transform of  

X(t)=e-2tu(t)-e-3tu(t) and depict the ROC and location of poles & zeroes in s-plane and 

 Comment on stability and causality of the system.  

2+ 

2+ 

1 

PART-C  

 

6 The system that follow have input x (n) and output y(n). For the system ,determine  

whether it is (i ) memoryless (ii) stable (iii) causal (iv)linear (v) time-invariant 

   y(n)=x(n2 ) 

10 

7 

 

(a)  Write a short note on Singular function. 

 

5+5 



   (b) Determine whether the following signals are power or energy signals 

(i) X(t)= t u(t) 

(ii) X(t)= e-a|t|  ,a>0 

8 The CDF for a certain random variable is given as 

FX(x)={

0 ; −∞ < 𝑥 ≤ 10

𝑘𝑥2;        0 < 𝑥 ≤ 10
100𝑘;         10 < 𝑥 < ∞

 

 

(i) Find the value of k. 

(ii) Find the value of P(X<=5). 

(iii) Find the value of P(5<X<=7) 

(iv) Find the expression for PDF. 

10 

9 Explain the following properties of LTI system with proof. 

(a)Associative property of LTI system 

(b) Static and Dynamic property of LTI system 

(c)Stability of LTI system 

(d)Distributive property of LTI system 

(e)Unit –Step response of LTI system 

10 

10 Explain the sampling theorem with proof. Elaborate how the sampling of sinusoidal  

Signals is done and determine the Nyquist rate for the following signals 

(a)x(t)=1+cos(200πt)+sin(400πt) 

(b) x(t)=cos3(200πt) 

3+3 

+4 

11 Derive the expression for exponential form representation of Fourier Series .State and  

Prove the following properties of Fourier Series 

(i) Time Shifting 

(ii) Multiplication 

(iii) Time Reversal  

4+6 

12 Consider a stable LTI system characterised by differential equation 

𝑑2𝑦(𝑡)

𝑑𝑡2
+ 4

𝑑𝑦(𝑡)

𝑑𝑡
+ 3𝑦(𝑡) =

𝑑𝑥(𝑡)

𝑑𝑡
+  2𝑥(𝑡) 

(a) Find the frequency response H(w) and impulse response h(t) of the system 

(b) What is the response of the system if input x (t) =e-tu (t). 

 

 

10 

13 Explain the following properties of Fourier transform with proofs 

(i)Differentiation in Frequency Domain  

(ii)Frequency Shifting 

(iii)Time Shifting 

(iv)Convolution property 

(v)Duality 

10 

 

 


