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DiFFeRENTIATION & FuncTions (Q 6, 7 & 8, PAPER 1)

LessoN No. 5: DIFFERENTIATION 3: QUOTIENTS

2007

7 (0) (ii) Given that y=—>—, find 9.
2X+3 dx

Write your answer in the form —, Where k, neN.

(2x+3)
SOLUTION
du dv THE QuUoTIENT RuLE: If y=E then:

qv Voo U v
@ __dx  dx Ldu_ v
ok V¢ dy_Tdx dx ... (3]
:ﬂ_ (2x+3)3—-(3x)2 dx v

dx (2x+3)?

g:6x+9—6x u:3x:>d_u:3

dx  (2x+3)’ dx ;

dy 9 v=2x+3=> Y _240=2
= === dx

dx (2x+3)°

2006
x? -1
7 (b) (i) Differentiate 1 with respect to x and write your answer in its simplest form.
SOLUTION
THE QUOTIENT RuULE: If y = Y then:
) du v
U=x"-1=—=2x-0=2x du dv

dx dy “ax “dx
&y Tdx dx |...... 4"

v=x+1:>%:1+0:1 o v

X
du dv
X1 dy Vo k(D@0 - (¢ =)
x+1  dx v (X +1)?
dy _2x*+2x-x*+1
dx (x+1)?
dy X +2x+1

dx  (x+1)° [You can factorise the top: X* +2x+1= (X+1)(x+1) = (x +1)%.]

2
:ﬂ: (x+1) 1
dx  (x+1)°




(© Tony Kelly & Kieran Mills)

THE QUOTIENT RuLE: If y = Y then:

du dv

dy Vax Vax g
dx Z

Vv

2005
i x> ., dy _
7 (b) (ii) Giventhat y= , find == when x = 3.
x—1 dx
SoLuTION
XZ
_ du
y= u= X2 — =2X
x-1 = dx
v=x-1= ﬂ =1
dx
Jdu_ dv
dy _“dx dx _ (x=D@x)-x'()
dx V2 (x—1)?
dy _2x*-2x-x’
dx (x-1)°
dy _ x*-2x
dx (x-1)°

_(3°-2(3) _9-6
@-9° (@7

dX x=3
dX x=3

_3
4

THE QUOTIENT RuULE: If y = Y then:
v

du dv

dy Vax Vdx
& Tde d | e

dx %

2002
L Co2x N
7 (b) (ii) Differentiate 1 with respect to x and simplify your answer.
SoLuTION
du dv

_2x _dy Vax T ax o (x=D2-2xQ)
Y= X V2 (x-1)°

dy 2x-2-2x _ 2

dx  (x-1)° (x—1)?
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2001
T ) ) B wen = esd
(b) (i) Fin gx \vhen y_m,x;t :
SOLUTION THe QuoTienT RuLE: If y=E then:
2 Vv
y=— Jdu_ ov
(x—4) dy _ “dx dx |....... e
vdfu—u@ dx V2
LWy Tax dx o (x=4@9-x'@)
dx v? (X—l)2 u=x? :>—u=2x
dy _2x*-8x—x* _ x*-8x dx ’
X (x=12  (x=-1) v=(x-4)=> -1
dx
2000
Lo dy 2x—7
7 (b) (i) Find dx when y = = , X#1.
SoLuTION THE QuoTienT RuLE: If y=E then:
Vv
u=(2x—7):>d—u=2 yau_,dv
dx & _ "o e |..... @
dv dx V2
V=(x-1)=—=1
dx
y= 2x—1
x-1
Jdu_ dv
dy “dx dx _ (x=1)2-(2x-7)1
dx v2 (x—1)?
dy 2x-2-2x+7 5
T =
dx (x—1)? (x—1)?
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1999
Lo dy X dy _
7 (b) (ii)) Find = when y=——, x#1. Show that —==0 atx =0.
dx 1-x dx
SOLUTION
d THE QUOTIENT RULE: If y = Y then:
2 u v
U=X =>—=2X
dx o ydu_,av e
G __dx dx [....
V=(1—X):>d—V=—1 dx %
dx
XZ
y_1—x
Jdu_ v
L0y Tdx dx _ @-00)-X(D)
dx v (1—x)?

dy _2x=2x*+x* _2x-x’
dx (1-x)° (1—x)?

: (Qj _200-(0* _0_

dx @-0? 1

1998
7 0 @ Find 2 when y=2X
dx x*+1
SOLUTION
u=2x— d_u =2
dx
v:(x2+l):>ﬂ:2x
, 2% dx
x?+1
Vdu U dv
jﬂ_ dx  dx _ (X*+1)2-2x(2x)
dx V2 (x> +1)°

dy 2x*+2-4x* _ 2-2x
dx (x* +1)° (x* +1)°

THE QUOTIENT RuULE: If y = Y then:
v

du dv

dy Vax dx
& Tde dx ... 9

dx v
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Lo dy 2x
7 (b) (i) Find when y=——"_ for xeR and x = £2.
dx 4—x?
Showthatﬂ>0.
dx
SOLUTION THE QUOTIENT RuLE: If y = Y then:
du '
U=2Xx=>-—=2 du_ dv
dx T T
, dv dx V2
V=4-X"=>—=-2X
dx
y = 2X
4-x°
du dv
dy Vax Yax  (4—x)(2)-2x(-2
L dy U Uax _ (4-x)(2) - 2x(-2%)
dx V2 (4-x)°

dy 8-2x*+4x* _ 2x*+8
dx (4—x)? (4-x%)?

dy  2x°+8
dx (4—x%)
answer will be positive.

> 0 for both positive and negative values of x as when they are squared the




