CY404: Assignment - 1

Go through the following worked exercises and swpoirs, if any

1. If f(x)=2x*-1, whatis f (sint)?
Ans: 2sin’*t —1=—cos2t
X2
2. €" COS3X is an even function. True or False?
XZ
Ans: True (because botf®” and COS3X are even).

2
What about € COS3X and e" sin3x »

3. Differentiate

(@) log cosé)

Ans: 1 (—sinl)(—iz) :iztan1
cosT X X X X
X

(b) sin(co)
Ans: {cos(cosx)}( —sinX) = —sinxcos(Cox)

COsX

(c) X

X" (-sinx) = —sinx x**

Ans:
4, X
d) sin(——
(d) sin™ (=)
P X . X
Ans: letsin™(——)=t sothatsint =——
x+1 x+1

dt 1 X
cost — = -
dx x+1 (x+1)?




Therefore, the required derivative is

1 x
1 1 X }_x+1 (x+1)% _ 1
cost” x+1 (x+1)? 1-( Xy (Xx+1yv2x+1
X+1

4.1f z=x+iywhat is logg)?

ans: Z=r1€%: log(2) =log(r) +i8 =log(yx* + y?) +i(tan™ X)
X

5. Find the real and imaginary part of s(

Ans: €% =cosx+isinx, e =cosx—-isinx, e -e* =-2isinx

sinx =& =€) _; (€7 =€) 1 inix=i
| 2 2

e"-e’) . .

-e’) =isinhx
2

Real part = 0; imaginary partisinhx

6. Show thaf{COSX +iSinXx)? = cos2X +i sin2x

Ans: Let Z =e*. Then, (cosx +isinx)? = Z? = e®* = cos2x +isin2x

Generalise this to de Moivre’s theoref@0SX +isinx)" = cosnx+isinnx forn =
positive or negative integer or a fractipfo wherep andq are integers.

Try the following problems

1. Consider the two functions:
() Gaussian: expg3®)

(i) Lorentzian: 1/&%+ x°).

For each function derive an expression for the Wwadth (e., the width at half height).

Plot the two functions and their first derivativies a =1.



2. If u= (-1)", wheren is a positive integer, show that,

k-1 k-2
1 = (n =k + 1)(2x) = (k= D(2n =k +2) nd
A~ X

where,u* denotes th&" derivative ofu.

3. The complex numbete'’ may be symbolically written 4§, 8) . Show that,

[(r,8) + (s, 9)I(t.¢0) = (r.O)(t,¢) + (s, 9)(L.Y).



