Maths IB2 AA SL Derivatives Friday 13.sept 2024

Defition : Newton’s first principle :| f'(z)= lim w Leibniz : f'(x) :fo
h—0 v

Interpretation : Instantaneous rate of change and grandient of the tangent line to the curve of f.

Rules:
# | used for formula Leibniz notation 1B booklet
1 | multiplic.by a scalar (A €R) Af(@)' =Af'(x) d%()\y) = )\%
2 | sum or difference (f(z) £ g(x)) = f'(z)+g'(x) d%(u—i—v):;l—z—i—%
3 | product (F(&)- 9(e))' = F @)@ + F@) @) | f(uo)=ult 4ol s
A4 | ratio (%)’: f/(w)g(wg)szJ)‘(w)g/(x) %( )= uj—zv—;}j—: 56
5 | composition: y = g( f(x)) y'= F(9(x) - ') dy_ dy , du N
6|f(x)=a"|f'(x)=na""'| can be used not only for n € Nlike 0,1,2,3,...
but also for ne @, like % , %, %, f%, f% etc....
Examples
i) B3z)'=32'=3 by rules 1 and 6 notice: z=z! thena'=1 2°=1

ii) (42 — 222+ 62 —2)'=1222 —3z+6 by rules 1, 2 and 6. notice: (1)'=(z%)’=0

iif) ((42%— S22+ 62 —2) x T )’

= (42% - 2%+ 62 —2)" x /T + (42 — 222+ 62— 2) x (\/7)' by rule 3
3 3 1
= (12x2—3x+6)\/5+(4303—53524—630—2)%
(1222 — 3z +6) 2x+(4x3—%x2+6x—2) 28x3—%x2+18x—2
B PN - 2z
. 1202 - 3246\ (1222 —3246)' x (T +1) — (1222 -3z +6) x (v +1)
iv) ( NeES >7 WeEE by rule 4

(2435—3)><(\/§+1)+(12x2—31+6)><(2\1/5) b e 19 and 6
= v rules 1, 2 an

- (Vz +1)2
v) (\/(12"‘41"‘1‘7))/:;)((21‘4—4) by rule 5 o z+2
2/ (@ +4z+7) V(@2 +4az+7)
- 2
vi) (3\/ (z*+ 2 — 2)2>/ = (a2 +2—2)*/3)'= %(acz-i-ac — 2)5_1 x (z%+x—2)’ again by rule 5
—1
:é( 2+ —2)3 x(2z+1) by rules 1 and 2
202z + 1)
T 3x¥Vatta-2

vil) [(1+22)34+ 7)Y '= 4((1+ 222+ 73 x (1 + 222 +7)= 4((1+ 222+ 7)3 x 3(1 + 22)? x 2z
using rule 5 two times!

viii) |:(z731»21)5 } ' BT+t (h)(?;j = @7+ 1)%(6x) mainly by applaying rules 4 & 5




