Hints are provided below regarding how to tackle chapter 4’s problems using tables handed out in class.  Want to verify your answer is correct?  Email to Dr. Scheets and he’ll plot things out with MathCAD and ship you back the result within 12 hours.

4.1-1) Apply the integration theorem to a positive going pulse at time [-b,-a] followed by a negative going pulse at time [a, b].

4.3-1a) u(1 - |t| ) is a pulse of width 2 centered at zero
4.3-1b) Apply frequency differentiation to a delayed pulse.

4.3-1c) Same as 4.3-1b, except this pulse has a different slope.

Note: There are two 4.3-2 problems on page 74 of chapter 4.  This is the first one and was probably supposed to be labeled 4.2-3.

4.3-2a) Use #8 of handout to find X(f), then evaluate the latter at f = 0.

4.3-2b) The lower bound on the integral must be zero, else the equation does not converge.  Use #11 of handout to find X(f), then evaluate the latter at f = 0.

4.3-2c) Use #11 and frequency differentiation to figure out a general equation for X(f), then evaluate it at f = 0 Hz.
4.3-3a) Use #11 of handout.

4.3-3b) Use #9 and frequency differentiation.

4.3-3c) Use #7 and frequency differentiation.

4.3-4a) Two options: multiplication in time domain = convolution in frequency domain.  Probably easier to subtract a delayed and attenuated version of a decaying exponent from an exponent shifted slightly to the left.
4.3-4b) Multiplication in the time domain (pulse times cosine) = convolution in the frequency domain, easy in this case as a sinc is being convolved with delta functions.

4.3-5a) Use #7, duality, and a scale change.
4.3-8a) Use #7 and evaluate x(t) at t = 0.

4.3-8b) Use #8 and evaluate X(f) at f = 0.

4.3-8c) This is sinc2 * sinc2 (#15) which = a triangle convolved with a triangle (call this y(t).  This will give you something that looks sort of like a bell shaped curve.  But you only need the convolution result at t = 0, which occurs when the two triangles are perfectly aligned.
4.3-8d) This is sinc * sinc2 which = a triangle convolved with a pulse (call this y(t)).  This will also give you something that is starting to look like a bell shaped curve.  Again you only need the convolution result at t = 0, which occurs when the triangle and pulse are perfectly centered on each other.

4.4-1a) Use #9 & #2 from the tables.

4.4-1b) See 4.3-4a

4.4-2a) This is a shifted pulse with frequency differentiation then used twice.

4.4-2b) Convolve the FT of a pulse and a sine to get the answer.

4.4-2c) Scale the FT of the unit step function using a = -1.

4.4-3) Write in terms of X(f) using a time shift and scaling.

4.4-4) Use duality & #9 from the tables.

4.4-6a) Use duality on #7, then in the time domain you’ve got a cosine multiplied by a two sided exponential.  Convolve the FT’s of these two functions to get the answer.

4.4-6d) It’s probably easiest to find the answer to this one by evaluating the actual integral.
4.4-7b) Note that the derivative of x2(t) is a straight line through the origin.  Note also that “t” times a pulse (call this x3(t)) also yields a straight line through the origin.  Once this line is adjusted to match the derivative of x2(t),  X3(f) can be found using #12 and frequency differentiation.  Time differentiation then states X3(f) = j2πfX2(f).  So divide through by j2πf to get the answer.
4.5-1a) Convolution in the time domain = multiplication in the frequency domain.  Hence X(f) = FT of the back-to-back exponential (#7 in handout) times a sinc function.

4.5-1b) Same principle as 4.5-1a, except that in the frequency domain you'll need to multiply together the FT's of the two delta functions.
4.5-3) Straight forward application of time shifting theorem.

4.5-7) The time sifting property of delta function integration results in the output being a replica of the pulse shifted and centered on each delta function.

4.6-1) Can't use the tables as this time function requires a = -1 for t > 0.  #7 & #10 of handout require a > 0.  Evaluate the right hand side (0 < t < 1) from scratch.  Call this X1(f).  The FT for the left hand side (-1 < t < 0) can be found via Scaling.  Call this X2(f).  The FT for X(f) then = X1(f) - X2(f).

4.6-2a) This is a pulse in the frequency domain.  Use #14 in your handout.

4.6-2c) Multiplication of #10 and #9 in the frequency domain = convolution of a unit step & single sided exponential in the time domain.
4.6-2f) This is a phase shifted pulse in the frequency domain, which corresponds to a time shifted sinc in the time domain.  Use #14 and the Time Shifting operation.

4.6-3a) Use partial fraction expansion to write this as the sum of two equations.
4.6-3b) Similar to previous.

4.6-5) use #13 & duality.

4.6-6) Find |X(f)|2 & integrate its area to get the energy in Joules.  Or take the inverse FT of |X(f)|2, which will get you the autocorrelation, and evaluate it at τ = 0.

Evaluate the time domain integral of x(t)2 to get the energy directly, x(t) being two time domain sinc functions.  If you've a fancy calculator, this is easy.  If you don't, and just needed to find the energy, this would be one instance where it pays to remember you've got more than one option as to how to find the energy.  Sometimes it's a lot easier in some other domain!  Somewhere in an earlier chapter (I forget where) Yarlagadda has a derivation regarding how to find the area under sinc functions if you have to do it by hand.
4.6-7) Probably easiest to find the autocorrelation for a power function, and then take the FT.  Might want to first use a trig identity and combine these two same frequency sinusoids into a single phase shifted cosine or sine.

4.7-2a) Use #1 on the handout & time differentiation. 
4.7-2b) You may be tempted to use #11 with a = 0, but it's not quite right.  Use #9 & frequency differentiation.  

4.7-2c) The previous problem gives you the FT of t; t > 0.  Use scaling to get the FT of -t, then add the two FT together.
4.7-2d) Use trig identity to write an equivalent form that doesn't have any squared terms.  Take FT.  Or convolve the FT of sin(t) with itself in the frequency domain.

