Find the derivative of cot square root x using first principle. Please show your work

Solution

im
h—-0

1 1
d(cotvx) ~ lim cotvVx + h — cotvx _ (tan(\/h +x) B tan(\/f))
B h B h

dx h—0

Indeterminate form of type 0/0. Applying L'Hospital's rule we have,

1 1 d 1 1
_ (tan(\/h Fx) tan(\/})) o %<tan(\/d x) tan(ﬁ))
hm h = dh

dh

d 1 1 1
ﬁ(tam(\/d +x) - tan(ﬁ)) N xsin(vVd + x)?

Thus:
11
tan(vx) tan(vh+x) 1 1( 1
m = lim — == —=|lim >
h=0 h "0 2vh+xsin(Vd + x) 2\h>0 Jpxx sin(vVh + x)
3 1 3 1 _esc? (V)
B 2 [lim (h + x) (lim sin(vh + x)z) o N

h>0 ho0 24x sin( /}Lina (h+ x))

Answer:
d(cotvx)  cotVx +h — cotvx csc?(Vx)
— 2 = lim =—
dx h—0 h 2Vx
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