[bookmark: _GoBack]Find the first and second derivative of z = tan (y^2*x^2) = sin (a*x^2) / cos (a* x^2)
Since I started with finding the derivative in respect to x, throughout the calculation I treated y^2 as constant 'a' ----- now find first and second derivative of z = sin (a*x^2) / cos (a* x^2)

For the first derivative:

Quotient rule: z= f/g ------ z'= (f ‘g – g’f)/g^2:
z'= (a*2x*cos a*x^2)(cos a*x^2) - (- a*2x*sin ax^2)(sin ax^2)
       -----------------------------------------------------------------------      =
                                  cos(a*x^2)^2

(2ax)(cos ax^2)^2 + (2ax)(sin ax^2)^2
--------------------------------------------------   =
                      cos(a*x^2)^2



(2ax)(cos ax^2)^2        (2ax)(sin ax^2)^2                              (2ax)(sin ax^2)^2                    
------------------------   +   ------------------------   =      2ax +  ------------------------     
     cos(ax^2)^2                cos(ax^2)^2                                      cos(ax^2)^2                   

For the second derivative:
z'' = 2a + f ‘ [ (2ax)(sin ax^2)^2) / (cos(ax^2)^2 ]
Need to find f ' [ (2ax)(sin ax^2)^2) / (cos ax^2)^2 ]
Quotient rule: f ' = (h'g - g'h)/g^2 --- (had to use 'h' this time because 'f' is already in use).
h =  (2ax)(sin ax^2)^2 = (2ax)(sin ax^2)(sin ax^2)  --- Product rule --- h'= u'*v*w + u*v'*w + u*v*w' -----where: u= 2ax and v = w = (sin ax^2)
h' = (2a*(sin ax^2)^2) + ( 2ax*(2ax*cos ax^2)*(sin ax^2)) + (2ax*(sin ax^2)*(2ax*cos ax^2)) =
    = (2a*(sin ax^2)^2) + (4*a^2*x^2(cos ax^2)(sin ax^2)) + (4*a^2*x^2(sin ax^2)(cos ax^2)) =
    = (2a*(sin ax^2)^2) + (8*a^2*x^2(cos ax^2)(sin ax^2))
g = cos(ax^2)^2 = (cos ax^2)(cos ax^2) --- Product Rule --- g' = u'*v + u*v' ----- where: u = v = cos(ax^2)
g' = (-2ax*sin ax^2)(cos ax^2) + (-2ax*sin ax^2)(cos ax^2) = 2(-2ax*sin ax^2)(cos ax^2) = -4ax(sin ax^2)(cos ax^2)


Therefore, f' = [(2a*(sin ax^2)^2) + (8a^2*x^2(cos ax^2)(sin ax^2))][(cos ax^2)^2] - [-4ax(sin ax^2)(cos ax^2)(2ax)(sin ax^2)^2]
                         -----------------------------------------------------------------------------------------------------------------------------------------   =
                                                                                              (cos ax^2)^4

                       = [(2a*(sin ax^2)^2) + (8a^2*x^2(cos ax^2)(sin ax^2))][(cos ax^2)^2] + 4ax(sin ax^2)(cos ax^2)(2ax)(sin ax^2)^2
                           ---------------------------------------------------------------------------------------------------------------------------------------- =
                                                                                                                  (cos ax^2)^4

                                                                                                            
                       =  (2a*(sin ax^2)^2) + (8a^2*x^2)(cos ax^2)(sin ax^2)[(cos ax^2)^2]       4ax(sin ax^2)(cos ax^2)(2ax)(sin ax^2)^2
                           --------------------------------------------------------------------------------  +  ---------------------------------------------------------
                                                                        (cos ax^2)^4                                                                           (cos ax^2)^4         

                       =  (2a*(sin ax^2)^2) + (8a^2*x^2)(cos ax^2)(sin ax^2)          (8a^2x^2)(sin ax^2)^3
                           ----------------------------------------------------------------  +  -------------------------------
                                                                 (cos ax^2)^2                                          (cos ax^2)^3 
