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

2010

6 (a) Theequation x> +x*—4=0 has only one real root.
Taking x, =2 as the first approximation to the root, use the Newton-Raphson
method to find x,, the second approximation.

(b) Parametric equations of a curve are:
_2t-1 t

X=——, y=——, Where t e R\{-2}.
t+2 y t+2 sR\=2
i Find Y.

dx

(i) What does your answer to part (i) tell you about the shape of the graph?

(c) A curve is defined by the equation x*y® +4x+2y =12,

d
(i) Find d—i interms of x and y.

(i) Show that the tangent to the curve at the point (0, 6) is also the tangent to it
at the point (3, 0).

SOLUTION
6 ()
f(x)=x*+x*-4

f'(x) =3x° + 2x

(%)3 + (%)2 -4 4
37 +20)

=3_
2
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6 (b) (i)
ot
y_t+2
dy (t+2)@Q)-t(d) t+2-t 2

dt t+2)?%  (t+2)?  (t+2)?

2t -1
X=—
t+2
dx _ (t+2)(Q)-(2t-D@) _2t+4-2t+1 5
dt (t+2)? (t+2)? (t+2)?
dy 2

d_y_E= (t+2)? _2

dx  dx 5 5

dt  (t+2)?
6 (b) (ii)
The graph is a straight line.
6 (c) (i)

X2y +4x+2y =12

[x2x3y2d—+ y3><2x]+4+2d—y:0
dx dx

d—+2xy‘°‘+4+2ﬂ:0
dx dx

2,,2

3X°y

(3x?y? + Z)Q =-2xy° -4
dx

dy —2xy°-4

dx  3x°y° +2

6 (c) (ii)

(gj _—2(0)(6)°-4 0-4 -4

dX ) 3(0%(6)2+2 0+2 2

N

Equation of tangent t;: Point (0, 6), m = -2
t:2x+y+k=0
0,6)et, = 2(0)+(6)+k =0

+6+k=0

k=-6
t:2x+y—-6=0
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(ng :—Zﬁxm3—4:0—4::ﬂ:_2
dX Js 3(3°(0)+2 0+2 2
t,:2x+y+k=0
(3,0 et,=2(3)+(0)+k=0

6+k=0

k=-6
t,:2Xx+y-6=0

7 (a) Differentiate x> with respect to x from first principles.

(b) Let y— COS X +Sin X
Cos X —sinx

(i) Find d_y
dx

(ii) Show that 8y =1+ Y2
dx

(c) The function is defined for x > -1.

(i) Show thatthe curve f(x)=(1+x)log,(1+ x) hasaturning point at (1_?9, _

)

(if) Determine whether the turning point is a local maximum or a local minimum.

SoLUTION
7(a)

dy

FIRsT PRINCIPLES PROOF 2. If y = Xt = d_ = 2X.
X

ProoF
Y+ Ay = (X+AX)® = X% + 2XAX + (AX)®

y=x’

Ay = 2xAx+ (AX)* by subtraction

.‘.ﬂ:2x+Ax :ﬂ: Iimﬂ:ZX
AX dx -0 AX
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7(b) (i)

_ COSX+Sin X

~ COSX—Sin X
dy (cosx—sin x)(—sin X+ cos X) — (Cos X +sin X)(—sin X —Cos X)
X (cos X —sin x)?

—CO0S XSiN X +C0s” X +8in® X —Sin X €0S X — (—C0S X Sin X — c0s” X —sin® X —sin X cos X)
(cos x —sin x)?

—C0S XSiN X+ €0s? X +5in% X —Sin X COS X + COS XSiN X +C0S% X + Sin’ X + Sin X cOSs X
(cos x —sin x)?

_cos® x+sin” x+cos” x+sin” x
- (cos x —sin x)?

B 2

~ (cos X —sin x)?

7 (b) (i)
LHS RHS
dy 1+y?
dx 1Jr(cosx+sin sz
2 = -
. S COS X —Sin X
el 2
(cosx=sinx) 14 cos’+ 2€0S XSin X +sin® x
C0s? X —2C0S XSin X +sin® x
_cos® Xx—2c0s Xsin X +5in” X+ €0s’+ 2¢0s Xsin X +sin” x
Ccos? X —2C0S XSin X +sin’ x
_cos® x+sin® x +cos”+sin’ X
(cos x —sin x)?
B 2
(cos x —sin x)?
7(c) (i)
f(x)=(@1+x)log, (1+Xx)
f'(x) =@+ x)x +[log, (1+ x)]x1
@+x)
=1+log, (1+ x)
. . d
f’(X)ZO:>1+|Oge(1+ X):O Turnlng Point :>d—i:0
log,(1+x)=-1
1+x=¢e"
x:l—l
e
1-e
X =
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(!

[log,1-log, €]

D®|l~ | @|F

[o-1--1
e

Turning point: (1_—6 —lj
e

e 2
Local Maximum: (Z—Z] <0
7.(©) (i) T
f'(x)=1+log, (1+ x ;
(X) , g, (1+x) Local Minimum: (372/] >0
f”(X) _ TP
1+x

pflzey L 1 1 g[8 1) isalocal minimum.
e 1+(1—ej e+l-e 1 e ¢

e e €




