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DIFFERENTIATION & APPLICATIONS (Q 6 & 7, PAPER 1)

2002

6 (a) Differentiate (x*+1)° with respect to x.
(b) (1) Prove, from first principles, the addition rule:
du dv

- df —_—
if f(x)=u(x)+v(x) then X dx+dx'

d
(if) Given y =2x-sin2x, find d—i Give your answer in the form ksin? x, where

keZ.

(c) The function f(x)=ax’+bx*+cx+d hasa maximum point at (0, 4) and a point of
inflection at (1, 0). Find the values of a, b, c and d.

SoLuTION
6 (a)

y=[f (I = % =n[FOOT ™ F00 | (1]

y=(x'+1)°"= g—y =5(x" +1)* x4x® = 20x*(x* +1)*
X

6 (b) (i)
v e dy _du dv
1. Sum RuLe: If y = u + v then dx_dx+dx
Proor
y+Ay = (u+ Au) + (v + Av)
y = u+v
Ay = Au + Av
ﬂ:ﬂ.}ﬂj“mﬂ:ﬂ:d_u_Fﬂ
AX  AX Ax  &20Ax  dx  dx dx
6 (b) (i)
: dy
y:2x—sm2x:>d—:2—2c032x:2(1—c052x)
X

= % = 2(1-cos® x+sin” X) = 2(2sin’ x) = 4sin” x
X
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6(c)

f(x) =ax® +bx® +cx+d — 5
(0, 4) and (1, 0) are on this curve. Turning Point = =0 |....... @

4=a(0)* +b(0)* +c(0)+d = d =4 :

. . . dy 0
0=a(l)’ +b(1)2 +c(l)+4=>a+b+c=—4. (1) |Pomntofinflection =5z =01. . (13)
There is a turning point at (0, 4).

(g—y) =3ax’ +2bx+c=0=3a(0)*+2b(0)+c=0=c=0
X x=0

There is a point of inflection at (1, 0).

2
(‘;—ZJ —6ax+2b=0=6a(l)+2b=0=3a+b=0..(2)
X
x=1
Now, equation (1) becomes a+b=-4...(1) asc =0.
Solving equation (1) and (2) simultaneously = a=2, b=-6

() =2x°—6x*+4

7 () Find the slope of the tangent to the curve 9x* + 4y* = 40 at the point (2, 1).

d
(b) (i) Given that y =sin™"10x, evaluate d—i when x =%.

(ii) The parametric equations of a curve are x = In(1+t?) and y =In 2t, where

t e R, t > 0. Find the value of % when t = /5.
X

X —X

€ +¢€

(c) Let f(x)=

(i) Show that f"(x) = f(x), where f"(x) is the second derivative of f (x).

!

(ii) Show that ff ((ZX);) =2f(x) when x =0 and where f'(x) is the first derivative

of f(x).
SoLuTioN
7(a)
O9x® +4y? =40:>18x+8yd—y:0:>8yﬂ=—18x
dx dx
oy 88 8K
dx 8y 4y

(ﬂ) _ 92 _ 18_ 9
dX oy 40 4 2
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7(0) () rR—
=sin? f(X) > L =———=x f'(X
y 0= = Tro @ | (9]
. dy 1 10
y=sin"10x=> L = ———o-x10=—-—u
dx /1-(10x)° V1-100x?
(d_yj B 10 10 _E_Q
ey 1-1005)? -3 Vi VB
7 (b) (ii)
)
ParamEeTRICS: DO % first, then do %, and then divide i=ﬂ
t dt (dX) dx
dt
y:InZtDQ:E:}
d 2t t
x=In+t) = Ko _2_
dt  (1+t°)
dy & _ 1 1 (+t) (1+t?)
== == = -
dx & (1512) 2t 2t
(d_yj _@+(5)) 1+5 3
dx s 2(5)> 10 5
[RCR0 y=e"= % =e" | ... e Formula 7 can be extended to:
X —X X
f(x)=3("+e™)
! —1l(p* _p7X _af® d_y_ f (%) /
= f/(x)=1("—e™) y=e'® = F=e®x ) | ()
= f'(x)=3("+e7) REMEMBER IT AS:
= f(x)=1"(x) Repeat the whole function x Differentiation of the power.
7 (c) (ii)
f'(2x)
——==2f(x
Show 0 (X)
LHS RHS
f'(2x)  1(e*-e™) 2f(x)=2x1(e" +e7)
f ’(X) %(ex —e_x) _ (ex +e—X)

_(ef—e)(e"+e ™)
(e

=(e"+e™)




