Implicit Differentiation

A

4—31:2'{

FM/‘ %rm‘;ql' \.JL.:_u\ oL = .3

A

x
4 £ 2§ —x
3 = f]?f—x"‘
L
S = i(zs’—x")l
A
d‘t] + L 2\~ *
~ '?.(—-x)
- - Z
% =t
A r x
Ase Jes—=*
'\/J\'\ec-\ x = 3 d}_ - t 3
ﬁ‘:é 4’

N ow US:vwﬂ IAM'OI"C_'sé /(v. 'g'€€/en+{q%|'oy\

T

2z

DC—I-‘:S':ZS

Ac€e

s 2x + 244y - o
ras‘w*Lki

>C

ZBJ&) - = 2x
Y
A.._‘ . _ 2. ¢

“Ase




, 954 Ay . _3
7% 4
\,JL ~ = - a‘v _ "_E B 3_
& 3) J 2 — = = =2
3
€x2 '-'3 + ;gus = 2
°
> A
Ay 1.
3 +DL) -
m( N A
Ay o
ﬂbﬁ - ?‘31.*’(
Fid grdient ax (1)
J‘l _ _ ' ) B —\_
0471 - .?Cl)z“" - 4’
E£x3 >c3 . 33 _ 39(3



'3'37‘04‘3

L

_ 3 Ay
Ao

3y _ A

—

%(332—2%) - 33 ——le

Ag 2y~ 222

—
=

2

'3-—3c

n

A’l 3'31 — %o

(37-#- DK

SL P’(‘S \DLQ"\ ;} -0

«U"' S‘{' r)l’ \-\.VS‘(' al-f0 Qe Ow Ccurv<

q=="

3 2:

xX 49

3 [

D 9-x =9

of j,’-‘x?‘

S Solv<e

’15('3 Sf‘h»vl'l_"-"enu(’j

o

>C 4 . & SoCk a¢

2 (]
X A4 > =

6
e :ZDC

XG: - ?_:cg
>

3
X3 C ——2_>

-2 x = @&

x>
3

@)

-
- O
=

=< =32

‘«JL-&"\ > = 0/



3 'L/
Sk‘ofs ad (O’ O) PR [Z‘;)Z_ g)

Ex a4 Siase S;«..v.l = |

Cos>C + Cosbﬂf% = O
x

ﬂ“; _ — CoS»
Zou cos

S'l'-F\" vhe ’7A_'1 - O => cosx = o

)C:L-_'-
Z

Solue S'l‘n%_ 4 Siag = [
|+ S;o\j -
Sing = 0

N4 = Kc—f((o)

jc O or T

st (200) et (T.7)

Exrecclic 4F A F A4 d




E

8
X
%
%
23

1) d*
)Jx‘l

i) 2. (,(

c xdy
At

Differentiate each of the following with respect to x.

Wy ) x2+y>-5 (i) xy+x+y

(iv) cosy (v) er+? i) xy’

(vii) 2x2y° (viii) x+Iny—-3 (ix) xe’—cosy

(x) x*lny (i) xesiny (xii) xtany— ytanx

Find the gradient of the curve xy* = 5In y at the point (0, 1).

Find the gradient of the curve es"* + %Y = e + 1 at the point (5 -2—)

(i) Find the gradient of the curve x? + 3xy + y* = x + 3y at the point (2, 0).
(ii) Hence find the equation of the tangent to the curve at this point.

Find the co-ordinates of all the stationary points on the curve x* + y* + xy = 3.

A curve has the equation (x—6)(y + 4) = 2.

(i Find an expression for % in terms of xand y.

(i) Find the equation of the normal to the curve at the point (7, -2).
(iii) Find the co-ordinates of the point where the normal meets the curve again.

(iv) By rewriting the equation in the form y—a = x%c identify any
asymptotes and sketch the curve.

A curve has the equation y = x* for x > 0.

(i) Take logarithms to base e of both sides of the equation.

(i) Differentiate the resulting equation with respect to x.

(i) Find the co-ordinates of the stationary point, giving your answer to
3 decimal places.

(iv) Sketch the curve for x > 0.

(i) Show that the graph of xy + 48 = x? + y? has stationary points at (4, 8)
and (-4, -8).

(ii) By differentiating with respect to x a second time determine the nature of
these stationary points.
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Exercise 4F (Page 101)
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(i) 2x+ 3y23£
d d
i) xge +y+1+30
. d
(iv) —smya%
d
W er+dg

dy
(vii) 4xy° + 10x2y4a';

(viii) 1 + 7 dx
. dy
(ix) xey% +e/+smyqe

,x_z dy +2xIny
y dx
siny_z

(xi) eV + X COSyE T gy

(x)

dy y
£ . (tanX) gy ~ Cos?x

(xii) tany + o2y dx
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4 (i) -1
(i) x+y—-2=0
5 (1,-2)and(-1,2)
y+4
6—x
(i) x-2y-11=0
i) (2,-41)
(iv) YA

6 (i)

[Y

Asymptotes x =6, y =—4

7 (i) Iny=xlnx

(ii) ld_y =1+Inx

y dx
(i) (0.368, 0.692)
(iv) V %
1 -
— »
1 x

8 (ii) Max (4, 8), min (-4, -8)



