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

LessoN No. 3: DIFFERENTIATION 1: Sums oF TERMS

2007
6 (a) Let g(x)=x"-6x, xeR.
(i) Write down g'(x), the derivative of g (x).

(if) For what value of x is g'(x)=07?

7 (a) Differentiate 6x* —3x*+7x with respect to x.

SOLUTION
6 (a) (i) REMEMBER IT AS:
o Oy Multiply down by the power and
y=x'= ax T e 0 subtract one from the power.

dy du
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, o CX&-

g(x)=x*—-6x=>g'(x) =2x—6
6 (a) (ii)
g'(xX)=0=2x-6=0

=2X=6=>x=3
REMEMBER IT AS:

7(a)
dy o 0 Multiply down by the power and

y=x= dx X e subtract one from the power.

dy du
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, o Cx i

y:6x4—3x2+7x:>%=24x3—6x+7
X

2006
7 (a) Differentiate 5x* —4x+ 7 with respect to x.

SoLuTIioN REMEMBER IT AS:

. dy net o Multiply down by the power and

Y=X'= 0 - e subtract one from the power.

ConsTANT RuLE: Ify = Constant = % =0
X

. . . d du
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, d_y = c><d—.
X X

y=5x>—4x+7

:>d—y=5><3x2 —4x1+0
dx

:>d—y:15x2 -4
dx
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7 (a) Differentiate 9+ 3x —5x* with respect to x.
SOLUTION
REMEMBER IT AS:
T Multiply down by the power and
Yy=X= g T e 0 subtract one from the power.
P dy
ConsTanT RuLe: If y = Constant = Foin 0
X
e . . . dy du
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, d_ =Cx d_
X X
y =9+3x-5x?
d
=Y _043x1-5x2x
dx
d
= & 3-10x
dx
2004
7 (a) Differentiate with respect to x:
(i) 2x°
(i) 4(3- x2).
SOLUTION
7 (a) (|) REMEMBER IT AS:
Con Ay Multiply down by the power and
Y=X= g T e 0 subtract one from the power.
o e dy
ConsTanT RuLE: If y = Constant = Fvin 0
X
. _ . . . dy du
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, FYl Cx o
X X

y=2%° :)ﬂ =2x5x* =10x*
dx
7 (a) (ii)

y=4(3-x*)=12-4x’
:ﬂ:0—4x2X:—8X
dx
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7 (a) Differentiate with respect to x:
@) x®
2 4
... X=X
i .
(i) —
SoLuTION
7 (a) (I) REMEMBER IT AS:
o dy Multiply down by the power and
T T B o subtract one from the power.

ConstanT RuLE: If y = Constant = dy =0

dx
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, g_y = ij_u.
X X
d
y=x= Y _3x2
dx
7 (a) (ii)
2 4
X =X
y= 5 =1 G ~1 x*
d
= d—y:%x2x—§x4x3 =Xx—2%°
X
2002
7 (a) Differentiate 7x*—3x*+9x with respect to x.
(b) (i) Differentiate x°~17+ = with respecttox,
X
SoLuTION R _
EMEMBER IT AS.
@) d Itiply d by th d
Oy Multiply down by the power an
y=x= dx X 0 subtract one from the power.
e dy
ConsTanT RuLE: If y = Constant = i =0
X
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, g—y = ij—u.
X X
y =7x>—3x" +9x
dy 2 2
= —=7Tx3X"-3x2x+9=21x"-6Xx+9
dx
7(b) (i)
y=x"-17+=x"-17+x"
X
d Power RuLEs
=Y _5x_0-5x? . .
dx 4. a "=— Ex. x° ==
d 5 an X3
.

6

dx X
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7 (a) Differentiate with respect to x

(i) 6x°+x?

(i) (x=3)(x+3)

8 (a) Let g(x)=x*-32x for xeR.
(i) Write down g'(x), the derivative of g(x).
(if) For what value of x is g'(x)=07?

SoLuUTION

7 (a) (i) REMEMBER IT AS:

n y n-1
=x"=—==nx
| dx |7 0 Multiply down by the power and
subtract one from the power.

ConsTANT RuLE: Ify = Constant = % =0

X
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, % =Cx 3—u
X X

y=6x>+x°

d
— Y 6x5x* +2x = 30x* + 2x

dx
7 (a) (ii)

You could use the product rule but it is easier to multiply out the brackets and differentiate
term by term.

y=(x-3)(x+3)=x*+3x-3x-9=x>-9

:Q:ZX—O:ZX
dx

8 (a) (i) REMEMBER IT AS:

)/=X"=>ﬂ=ﬂ><”’l ....... -
dx Multiply down by the power and

subtract one from the power.

ConsTANT RuLE: Ify = Constant = :—y =0
X

. . . d du
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, d—y =Cx—

g(x) = x* —32x ' i
= g'(x) =4x*-32

8 (a) (i)

9'(x)=0=4x*-32=0

= 4x* =32

=x’=8

LX=2
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7 (a) Differentiate with respect to x
(i) 4x°+5
(i) 9x—x>
SOLUTION
7 (a) (I) REMEMBER IT AS:
o dy Multiply down by the power and
y=x= dx o RS 0 subtract one from the power.
e dy
ConsTanT RuLE: If y = Constant = Fvin 0
X
. _ . . . dy du
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, d_ =Cx d_
X X
y=4x*+5
dy
= —=4x2x+0=8x
dx
7 (a) (i)
y=9x—x°
d
- Y _g_3x
dx
1999
7 (a) Differentiate
23 -7
with respect to x.
SOLUTION REMEMBER IT AS:
o Oy Multiply down by the power and
V=X =20 =™ e o subtract one from the power.
Iy = dy
ConsTANT RuLE: Ify = Constant = i =0
X
dy du

MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, o Cx T
X X
y=2x"-7

:ﬂ:2x3x2—026xz
dx
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7 (a) Differentiate with respect to x
(i) x*—3x
.1
(i) 2z
SOLUTION
7 (a) (I) REMEMBER IT AS:
Condy Multiply down by the power and
SEA=ETT o subtract one from the power.
- o dy
ConsTanT RuLE: If y = Constant = Fvin 0
X
MuLTIPLY BY A CONSTANT RULE: If y = cu, where c is a constant and u is a function of x, % =Cx j_u
X X
y =x*-3x
d
= &_ 2x—-3
dx
7 (a) (i)
1_ -
y=—7=X PowER RULES
4 4.an-L Ex. x® =+
:>ﬂ=—2x‘3 __2 ' a' ' x*

dx X
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7 (a) Differentiate with respect to x
i -x
(i) x*+x+1.

8 (a) Let f(x)=x"-4x, for xeR.
Find f'(x), the derivative of f (x).
For what value of x is f'(x) =07

SoLuTION
7 (a) (I) REMEMBER IT AS:
o dy Multiply down by the power and

s T o subtract one from the power.

e dy
ConsTanT RuLE: If y = Constant = Fvin 0

X
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, g—y =Cx 3_u
X X
2 dy
y=—X =>—=-1x2Xx=-2X
dx
7 (a) (i)
d
y:x4+x+1:>—y:4x3+1+0:4x3+1
dx
) (a) REMEMBER IT AS:
Con Oy o Multiply down by the power and

y=x= dx O TS o subtract one from the power.

Iy = dy
ConsTaNT RuLE: Ify = Constant = i =0

X
dy du

MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, ™ = c><d—.
X X

y = f(X)=x*-4x
:>d—y= f'(x)=2x-4
dx

f'(x)=0=2x-4=0
=2x=4
SoX=2
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. ds )
8 (a Find at when s =6t" -3t +7.
SOLUTION
REMEMBER IT AS:
o dy Multiply down by the power and
e =TT o subtract one from the power.
ConsTanT RuLe: If y = Constant = :—y =0
X
MuLTIPLY BY A CONSTANT RULE: Ify = cu, where c is a constant and u is a function of x, g—y =Cx Z—U
X X

S=6t"-3t+7

ds

= —=6x2t-3+0=12t-3
dt




