
Solution of ECE 315 Test 3 Su10 
 
1. Provide numerical values of the constants in the CTFT pairs below. 
 
 (a) 

 
4sin 2000πt( ) F← →⎯ A δ f + f0( ) − δ f − f0( )⎡⎣ ⎤⎦  

 
  

 
sin 2000πt( ) F← →⎯ j / 2( ) δ f +1000( ) − δ f +1000( )⎡⎣ ⎤⎦  

 
  

 
4sin 2000πt( ) F← →⎯ j2 δ f +1000( ) − δ f +1000( )⎡⎣ ⎤⎦  

 
  A = j2 , f0 = 1000  
 
 (b) 

 
4sin 2000πt( ) F← →⎯ A δ ω +ω0( ) − δ ω −ω0( )⎡⎣ ⎤⎦  

 

  
 
4sin 2000πt( ) F← →⎯ j2 δ ω

2π
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4sin 2000πt( ) F← →⎯ j4π δ ω + 2000π( ) − δ ω − 2000π( )⎡⎣ ⎤⎦  

 
  A = j4π  , ω0 = 2000π  
 
 (c) 

 
Asinc2 b t − c( )( ) F← →⎯ 10 tri 5 f( )e j10π f  

 
   sinc

2 t( ) F← →⎯ tri f( )  
 
   1 / 5( )sinc2 t / 5( ) F← →⎯ tri 5 f( )  
 
  

 
1 / 5( )sinc2 t + 5( ) / 5( ) F← →⎯ tri 5 f( )e j10π f  

 
  

 
2sinc2 t + 5( ) / 5( ) F← →⎯ 10 tri 5 f( )e j10π f  

 
  A = 2  ,   b = 1 / 5  ,   c = −5  
 
 (d) 

 
sinc t / 3( )∗ sinc t − 2( ) / 4( ) F← →⎯ A rect bf( )ecf  

 
  

 
sinc t / 3( )∗ sinc t − 2( ) / 4( ) F← →⎯ 3rect 3 f( ) × 4 rect 4 f( )e− j4π f  

 
  

 
sinc t / 3( )∗ sinc t − 2( ) / 4( ) F← →⎯ 12 rect 3 f( )rect 4 f( )e− j4π f  

 
  

 
sinc t / 3( )∗ sinc t − 2( ) / 4( ) F← →⎯ 12 rect 4 f( )e− j4π f  

 
  A = 12  ,  b = 4  ,  c = − j4π  
 



2. A periodic signal x t( )  with fundamental period 500 µs  has a CTFT X f( ) = 3sinc f / 20000( )δ2000 f( ) .  Its 
 CTFS harmonic function, based on a representation time T of 500 µs , is cx k[ ] .  What is the numerical value of 
 cx 3[ ]? 
 
 The CTFS harmonic function value at harmonic number k is the same as the impulse strength of the CTFT at a 
 frequency of k /T .  Therefore cx 3[ ] = X 3 / 500 µs( ) = X 6000 Hz( ) = 3sinc 3 /10( ) = 2.5752 . 
 
3. Find the numerical signal energy of  
 
 (a) x t( ) = −3sinc 2t( ) . 
 

X f( ) = − 3 / 2( )rect f / 2( )⇒ Ex = − 3 / 2( )rect f / 2( ) 2 df
−∞

∞

∫  

Ex = 9 / 4( ) df
−1

1

∫ = 9 / 2 = 4.5  

 (b) x t( ) = −3sinc2 2t( )  
 

X f( ) = − 3 / 2( ) tri f / 2( )⇒ Ex = − 3 / 2( ) tri f / 2( ) 2 df
−∞

∞

∫  

Ex = 9 / 4( ) tri2 f / 2( )df
−2

2

∫ = 9 / 2( ) tri2 f / 2( )df
0

2

∫ = 9 / 2( ) 1− f / 2( )⎡⎣ ⎤⎦
2 df

0

2

∫  

Ex = 9 / 2( ) 1+ f 2 / 4 − f( )df
0

2

∫ = 9 / 2( ) f + f 3 / 12 − f 2 / 2⎡⎣ ⎤⎦0
2
= 9 / 2( ) 2 + 2 / 3− 2( ) = 3  



 

Solution of ECE 315 Test 3 Su10 
 
1. Provide numerical values of the constants in the CTFT pairs below. 
 
 (a) 

 
7sin 3000πt( ) F← →⎯ A δ f + f0( ) − δ f − f0( )⎡⎣ ⎤⎦  

 
  

 
sin 3000πt( ) F← →⎯ j / 2( ) δ f +1500( ) − δ f +1500( )⎡⎣ ⎤⎦  

 
  

 
7sin 3000πt( ) F← →⎯ j7 / 2( ) δ f +1500( ) − δ f +1500( )⎡⎣ ⎤⎦  

 
  A = j7 / 2 , f0 = 1500  
 
 (b) 

 
7sin 3000πt( ) F← →⎯ A δ ω +ω0( ) − δ ω −ω0( )⎡⎣ ⎤⎦  

 

  
 
7sin 3000πt( ) F← →⎯ j7 / 2( ) δ ω
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7sin 3000πt( ) F← →⎯ j7π δ ω + 3000π( ) − δ ω − 3000π( )⎡⎣ ⎤⎦  

 
  A = j7π  , ω0 = 3000π  
 
 (c) 

 
Asinc2 b t − c( )( ) F← →⎯ 4 tri 6 f( )e j14π f  

 
   sinc

2 t( ) F← →⎯ tri f( )  
 
   1 / 6( )sinc2 t / 6( ) F← →⎯ tri 6 f( )  
 
  

 
1 / 6( )sinc2 t + 7( ) / 6( ) F← →⎯ tri 6 f( )e j14π f  

 
  

 
2 / 3( )sinc2 t + 7( ) / 6( ) F← →⎯ 4 tri 6 f( )e j14π f  

 
  A = 2 / 3  ,   b = 1 / 6  ,   c = −7  
 
 (d) 

 
sinc t / 5( )∗ sinc t −1( ) / 3( ) F← →⎯ A rect bf( )ecf  

 
  

 
sinc t / 5( )∗ sinc t −1( ) / 3( ) F← →⎯ 5 rect 5 f( ) × 3rect 3 f( )e− j2π f  

 
  

 
sinc t / 5( )∗ sinc t −1( ) / 3( ) F← →⎯ 15 rect 5 f( )rect 3 f( )e− j2π f  

 
  

 
sinc t / 5( )∗ sinc t −1( ) / 3( ) F← →⎯ 15 rect 5 f( )e− j2π f  

 
  A = 15  ,  b = 5  ,  c = − j2π  
 



2. A periodic signal x t( )  with fundamental period 500 µs  has a CTFT X f( ) = 3sinc f / 20000( )δ2000 f( ) .  Its 
 CTFS harmonic function, based on a representation time T of 500 µs , is cx k[ ] .  What is the numerical value of 
 cx 5[ ] ? 
 
 The CTFS harmonic function value at harmonic number k is the same as the impulse strength of the CTFT at a 
 frequency of k /T .  Therefore cx 5[ ] = X 5 / 500 µs( ) = X 10000 Hz( ) = 3sinc 1 / 2( ) = 6 /π ≅ 1.91 . 
 
3. Find the numerical signal energy of  
 
 (a) x t( ) = −8sinc 3t( ) . 
 

X f( ) = − 8 / 3( )rect f / 3( )⇒ Ex = − 8 / 3( )rect f / 3( ) 2 df
−∞

∞

∫  

Ex = 64 / 9( ) df
−3/2

3/2

∫ = 64 / 3 ≅ 21.333  

 (b) x t( ) = −8sinc2 3t( )  
 

X f( ) = − 8 / 3( ) tri f / 3( )⇒ Ex = − 8 / 3( ) tri f / 3( ) 2 df
−∞

∞

∫  

Ex = 64 / 9( ) tri2 f / 3( )df
−3

3

∫ = 128 / 9( ) tri2 f / 3( )df
0

3

∫ = 128 / 9( ) 1− f / 3( )⎡⎣ ⎤⎦
2 df

0

3

∫  

Ex = 128 / 9( ) 1+ f 2 / 9 − 2 f / 3( )df
0

3

∫ = 128 / 9( ) f + f 3 / 27 − f 2 / 3⎡⎣ ⎤⎦0
3
= 128 / 9( ) 3+1− 3( ) = 128 / 9 ≅ 14.222  

 



 

Solution of ECE 315 Test 3 Su10 
 
1. Provide numerical values of the constants in the CTFT pairs below. 
 
 (a) 

 
3sin 5000πt( ) F← →⎯ A δ f + f0( ) − δ f − f0( )⎡⎣ ⎤⎦  

 
  

 
sin 5000πt( ) F← →⎯ j / 2( ) δ f + 2500( ) − δ f + 2500( )⎡⎣ ⎤⎦  

 
  

 
3sin 5000πt( ) F← →⎯ j3 / 2( ) δ f + 2500( ) − δ f + 2500( )⎡⎣ ⎤⎦  

 
  A = j3 / 2 , f0 = 2500  
 
 (b) 

 
3sin 5000πt( ) F← →⎯ A δ ω +ω0( ) − δ ω −ω0( )⎡⎣ ⎤⎦  

 

  
 
3sin 5000πt( ) F← →⎯ j3 / 2( ) δ ω
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3sin 5000πt( ) F← →⎯ j3π δ ω + 5000π( ) − δ ω − 5000π( )⎡⎣ ⎤⎦  

 
  A = j3π  , ω0 = 5000π  
 
 (c) 

 
Asinc2 b t − c( )( ) F← →⎯ 9 tri 3 f( )e j8π f  

 
   sinc

2 t( ) F← →⎯ tri f( )  
 
   1 / 3( )sinc2 t / 3( ) F← →⎯ tri 3 f( )  
 
  

 
1 / 3( )sinc2 t + 4( ) / 3( ) F← →⎯ tri 3 f( )e j8π f  

 
  

 
3sinc2 t + 4( ) / 3( ) F← →⎯ 9 tri 3 f( )e j8π f  

 
  A = 3  ,   b = 1 / 3  ,   c = −4  
 
 (d) 

 
sinc t / 8( )∗ sinc t − 5( ) / 6( ) F← →⎯ A rect bf( )ecf  

 
  

 
sinc t / 8( )∗ sinc t − 5( ) / 6( ) F← →⎯ 8 rect 8 f( ) × 6 rect 6 f( )e− j10π f  

 
  

 
sinc t / 8( )∗ sinc t − 5( ) / 6( ) F← →⎯ 48 rect 8 f( )rect 6 f( )e− j10π f  

 
  

 
sinc t / 8( )∗ sinc t − 5( ) / 6( ) F← →⎯ 48 rect 8 f( )e− j10π f  

 
  A = 48  ,  b = 8  ,  c = − j10π  
 



2. A periodic signal x t( )  with fundamental period 500 µs  has a CTFT X f( ) = 3sinc f / 20000( )δ2000 f( ) .  Its 
 CTFS harmonic function, based on a representation time T of 500 µs , is cx k[ ] .  What is the numerical value of 
 cx 7[ ]? 
 
 The CTFS harmonic function value at harmonic number k is the same as the impulse strength of the CTFT at a 
 frequency of k /T .  Therefore cx 7[ ] = X 7 / 500 µs( ) = X 14000 Hz( ) = 3sinc 7 /10( ) = 1.1036 . 
 
3. Find the numerical signal energy of  
 
 (a) x t( ) = −12sinc 7t( ) . 
 

X f( ) = − 12 / 7( )rect f / 7( )⇒ Ex = − 12 / 7( )rect f / 7( ) 2 df
−∞

∞

∫  

Ex = 144 / 49( ) df
−7 /2

7 /2

∫ = 144 / 7 = 20.5714  

 (b) x t( ) = −12sinc2 7t( )  
 

X f( ) = − 12 / 7( ) tri f / 7( )⇒ Ex = − 12 / 7( ) tri f / 7( ) 2 df
−∞

∞

∫  

Ex = 144 / 49( ) tri2 f / 7( )df
−7

7

∫ = 288 / 49( ) tri2 f / 7( )df
0

7

∫ = 288 / 49( ) 1− f / 7( )⎡⎣ ⎤⎦
2 df

0

7

∫  

Ex = 288 / 49( ) 1+ f 2 / 49 − 2 f / 7( )df
0

7

∫ = 288 / 49( ) f + f 3 / 147 − f 2 / 7⎡⎣ ⎤⎦0
7
= 288 / 49( ) 7 + 2.333− 7( ) = 288 / 49( )2.333 = 13.7143

 
 
 


