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

2001

6 (a) Differentiate with respect to x.

1+ x°

d
(b) (i) Given that y — Jx, whatis —?

(ii) Now, find from first principles the derivative of +/x with respect to x.
(c) Let x=t%" and y =t+2Int fort>0.

. . dx dy .
(i) Find —- and —- in terms of t.

dt dt
. dy 1
(if) Hence, show that ——=—.
dx X
SoLuTION
° (a) du dv
: ddy - Tdx T
T Rute: If y=Y then: | &Y —_dx dx | .
HE QUOTIENT RuLE: If y y o~ - e

X dy (@)@ -x(2x) _1+x*-2x* _ 1-x°

1+x2 dx A+x3)?  (1+x3)? (1+xP)?
6 (b) (1) 5
n y n-1
C oy 1 . R I

=+/X = X2 2 1y - dx
y=x Tax 2Jx
6 (b) (ii)

y=f(x)=x

Y+ Ay =X+ AX

y=x

Ay = /—X+AX_\/—=\/X+Ax—\/§X\/x+Ax+\/§
1 X+ AX ++/x

Ay = X+AX—-X AX
h \/x+Ax+\/§ \/X+Ax+\/§
Ay 1 dy Ay 1

= Y m
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6 (c) (i)

o)
dx dt _ d_y

d
ParamEeTRICS: DO Y first, then do == and then divide -—=< =
dt dt’ (de dx

dt

x=t%'"= % =t%' +e'(2t) =te' (t + 2)

y:t+2lnt:>%:1+g
dt t

6 (c) (if)
dy & 142 ot t+42 1 1

= = X—= =
dx & te'(t+2) t tle'(t+2) tle

7 (a) Taking x, =1 as the first approximation to the real root of the equation x* +x*-1=0,

use the Newton-Rhapson method to find x,, the second approximation.

(b) (i) Differentiate tan™" 7x with respect to x.

d
(i) Given that y =sinxcosx, find d—i and express it in the form cosnx where ne Z.

(c) Let g(x)=x° +% where a is a real number and x e R, x = 0. Given that g(x) has a

turning point at x = 2,

(i) find the value of a

(if) prove that g(x) has no local maximum points.

SoLuTION
7(a)
f(x,) STEPS
R el @ |1 writedownt (0.
- 2. Do f'(x).
f - - -
Forn=1: %, =% - f'(Xi) _ 3. Substitute starting value x_ into
(x) formula 16.
4. Repeat if asked.
f
Forn=2: X, =X, — ,(XZ) .
f7(x,)

f(x)=x*+x*-1=0= f'(x) =3x" +2x

=% — f) _, @), 134212—1 14 5.
f'(x) f'(D) 3(1)% +2(1) 5 5
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7(b)(

0 y=tan’1f(x):>d—y= 1 x f'(x)

dx 1+ f(x)?
y:tan’17x:>ﬂ: L FxT= ! ;
dx 1+(7x) 1+49x

7 (b) (i)
y =sin xcos x = 1sin 2x sin2A=2sin AcosA | . .
:>d—y=%(2c052x):c052x

dx
7(c) (i)

a
g(x) =x"+—=x"+ax"
X

. . dy
Turning Point => —=0
g dx

g'(x) = 2x—2ax®

g"(x) =2+ 6ax™
There is a turning point at x = 2:

(d_y) =2x-2ax°=0= 2(2)—% =0
X=2

<0

TP

2
Local Maximum: (d—ZJ
dx

I d’y
Local Mininimum: | —-| >0
dX TP

dx

d’y

2

There are no local maxima if you can prove that O Is greater than zero for all values of x.

:4—%z0:>4=%:>32:2a:>a=16
7 (c) (i)
d’y

12
> =2+12x" = 2+F>O for all values of x.

dx




