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

LessoN No. 4: DIFFERENTIATION 2: PRobucTs

2007
7 (b) (i) Differentiate (x* +9)(4x>+5) with respect to x.

SoruTion
THE PropucT RuLE: If y =uxv then:

dy _dv du
&_udxﬁldx """" e
dy dv du
—=U—+V—
dx dx dx du

Yy o 2 . U=x"+9=—=2x+0=2x
:>—:(x +9)(12x°) + (4x° +5)(2x) dx

dy v:4x3+5:>%=4><3x2+0=12x
d—_12x +108x* +8x* +10x dx
X

y
X

2

:d =20x* +108x? +10x
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7 (b) (i) Differentiate (3x*—2)(x*+4) with respect to x.
SoLuTioN

y=(3x* =2)(x* +4)

THE ProbucT RuLE: If y=uxv then:

dy dv  du
— =uU—+V—
dx dx i dx |"7 e

u:(3x2—2):j—u:3x2x—0=6x
X

v:(x2+4):>ﬁ=2x+0=2x
dx

Ly v _
2w udx+vd = (3% = 2)(2X) + (X* + 4)(6x)

:>g—yz6x3—4x+6x3+24x:12x3+20x
X
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7 (b) (i) Differentiate (x*—4)(x*+3x) with respect to x.
SOLUTION

y = (x> —4)(x* +3X)

THE ProbucT RuLE: If y=uxv then:

du d dv  du
u=(x*-4)= —=2x-0=2x CAC |
(x*—4) o o U e e

v=(x2+3x):>ﬂ=2x+3
dx

dy _ u d—V+vd—u = (x> = 4)(2x+3) + (x* +3x)(2x)
dx dx dx
= % = 2% +3x* —8x—12+2x* +6x°
X
= a_ 4x° +9x* —8x—12
dx
2003
L - dy
7 (b) (ii) Giventhat y=(5x+3)(4—x?), find o Whenx=1.
SOLUTION
y = (5x° +3)(4—-x%)
ﬂ —u %+Vd—u _ (5X2 +3)(=2%) + (4— X2)(10X) THe ProbucT RuLE: If y=uxv then:
dx dx dx
q G _ o 8 el (2
= d—y = -10x° —6x+40x—-10x° dx dx  dx |
X
zﬂ:—ZOX3+34X u=(5x2+3):d—u:10x
dx dx
(ﬂj =-20(1)°+34(1) =-20+34=14 v=>4-x)=> dv_ —2X
dx ), dx
2002

d
6 (b) (ii) Find d—i where y = (x® —3)(x* —4) and simplify your answer.

Slelion THE ProbucT RuLE: If y=uxv then:
y=(x"=3)(x* - 4) reE—
_=u_+v_ |||||||
:ﬂ:uﬂ+vd—u:(x3—3)(2x)+(x2—4)(3x2) dx  dx  dx e
dx  dx X
= B oy 6x+3x* —125% =Bx* —12x2 — 6x u=(x*-3)= du _ 3y
dx dx
2 dv
v=(X"-4)=> —=2xX
dx
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7 (b) (i) Find % when y = (? —3)(1— x).

SOLUTION
You can multiply out the brackets and differentiate term by term or you can use the

product rule.
MeTHop 1: Multiply out the brackets.

y=(x*-3)1-x)=x*—x*—3+3x
S Yy==x+x"+3x-3
dy

= > =-3x*+2x+3
dx
MeTHoD 2: Product rule
U= (X2 ~3)= ((jj_U — 2y THE ProbucT RuLe: If y=uxv then:
X
dy ~dv  du
—=U—+V—.......
V:(l—x):y:_]_ dx dx dx e
dx
y=(x*=3)(1-x)
e (x* =3)(-1) + 1-x)(2x)
dx dx dx
Wy 3iox-2x
dx
&y

= 2 = _3x*+2x+3

dx




