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Mathematics 6. 5 What you will learn

How to differentiate quotients of functions using the Srﬂﬂ'ﬂ

I I Ih ti t Rul quotient rule, with the substitution notation « and v. ST”PS'
e uo en e You will use previously learned differentiation rules ,B
(including the chain and product rules) to find du/dz 9’

REVISION NOTES and dvldzr, and then apply the quotient rule.

The quotient rule What are u and v? Simple example (polynomial + polynomial)

: ; 3 P : 3z +1
If y = 1—1 where u and v are functions For the quotient rule, always take Differentiate y = e
of x, then a) u to be the numerator (the top function) H e i T (N ="
du dv b) v to be the denominator (the bottom function).
d1 T == ) e du ’ dv
J — dax dx Example T 3; oE = 1
d— = 2 p! dx dx
T 2z 4+ 1 h i
g Let = St dy xx3—(3x+1)x1
re st be the crator @ ] ! dr x?
Here u must be the numer ator and Here w=2z+41 (numerator) x
v must be the denominator. i ; 3r — 3z — 1 1
: : and v =sinx (denominator). = =Emd e o = ZEe
The rule applies provided v # 0. 72 2
ient with a trigonometric function i i i i ore challenging example
Quotient with a trigo tric functios Quotient of two trigonometric functions M hallenging pl
: : . sin @ 2
y. : sinx . = f ; =41
Differentiate y = : Diffsregiine. s ol Differentiate 3 = T
€ N 3 —
: w=sinr, v=cCosST 5 3
u=smnr, vV==T W= g ) = 3x —
i ik : u=x*+1, v=3xz-—-2
— = COs8.I, - = =—5Inr
du — cosx dv =] dx i dx du _ 2% dv _ 3
dx dx dy Cos & cos T — sin @ (— sin x) dx . dz
: T =T .
dy reosx —sinx x 1 dz cosre dy (3z-2)(2z) — (2 +1)(3)
- = : 0s? 2 + sin® @ 1 . :
i% = _ cosTa 4. sin“ & . dr (3;( — 2)2
y cos® cos? i SHLI
TcosT —sinze _ 6z —4x —3z*—3
FS a2 USlnga“.ldmmy . (3z — 2)2
Since sin? x + cos? @ = 1, this simplifies to 2 :
3rc—4dx — 3
AT ~ Ei0ey
dz  cosiz (3x — 2]2
Quotient with composite functions B Common forms n Key points to remember
Differentiate y = 2z +1) : Th(; quolrjen[ rule can be used with many types e For y = "_‘ , always take u to be the
sin(3x) of functions, for example: _ numerator (top function) and v to be the
= 21+ 1. v = sin(3z) e polynomial + polynomial denominator (bottom function).
e trigonometric + polynomial ) . rh pdu _ v
du _ 2 ov e 3cos(3z) e polynomial + trigonometric ¢ The quotient rule is == —dr ___dr = e
da : da i ic + tri stric E o . .
: E:E:i?::;z:;stacncr|t§:1§0§0f$:étrl:;ns e Use the substitution notation u and v
d_gr _ sin(3x) x 2 — (2x+ 1) x 3cos(3x) i Imi\'ea t“(})l’?‘?‘?jﬂﬁ‘i ih 22+ 1 ) and find j—l: and j—; using the rules from 6.1-6.4
dx sin?(3x) i e it T (including the chain rule where needed).
2 ! The rule applies provided v # 0
2sin(3x) — 3(2z + 1) cos(3x) o thalh oot . : "
PR b ' As 10[]__1{&5 the lu_nctlon isa quotient of two Simplify your answer where possible.
sin?(3z) differentiable functions, with u as the numerator - i X
/ LA~ N W 8 Check your answer for sensible form and
B e any domain restrictions (values where v = 0).
You should now be able to:
(] recall the quotient rule and use the u, v notation “New Skllls WESSEX ACADEMIA
[] identify the numerator and denominator correctly
] dif.ferentiate quotients of polynomials FO}Cf.a:V, gT eater e KNOWLED
O dlff‘emn[mtv. quotients involving trigonometric functions pGSSIbIhHES tomorrow. S RIGHTER
[] differentiate more complex quotients using the chain rule
[ simplify your answers and check for sensible form and restrictions





