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Differentiation 9H

1 u=y" d y*+3x’y—4x=0
d_u_nyn—l
dy 3y? gy (3x23y+yx6xj 4=0
d(y") _du_du dy_ oady Y
dx dx dy odx dx (3y2+3x2)d—y=4—6xy
X
dy  4-6xy
dixy) _, d@y)  d(x)  _ d(y) v BT
= 1 2, 2
dx de+dxy der><y dx 3(x"+y")
:xd—y+y e 3y*-2y+2xy=x°
x dy . d d
3a x+y’=2 6y—y—2—y+(2x—y+yx2j=
dx  dx dx
Differentiate with respect to x: (6y—-2+ 2X)(;_y 3 -2y
X
2x+3y23y 0 Cdy  3x*-2y
dx 2x+6y-2
, dy
3y° —=-2X
dx 2y
f x=
Jdy o 2x X —y
dx  3y? X2 —xy =2y
3
b x2+5y2 =14 X —xy-2y=0
dy Differentiate with respect to x:
2X+10yd—=
32— (dy yJ 2 _,
dX 10y 5y 3X2 _y:(x+2)_
c x°+6x—-8y+5y°=13 Cdy 3x°-y
2x+6—8%+10yd—y=0 Cdx o x+2
X dx

2X+6= (8—10y)d—y
dx

cdy  2x+6 _ x+3
“dx 8-10y 4-5y
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39 (Xx=y)'=x+y+5

Differentiate with respect to x

(using the chain rule on the first term):

«xw( 3} + 3

A(x—y)’-1= (1+ A(x— y)S)%

Cdy 4(x-y)’-l
Cdx 1+4(x—y)?

ey = xe’
e dy+ye = xe’ dy+ey><1
dx dx
exd—y—xeyd—y:ey—yeX
dx dx

X

(ex—xey)d—y=ey—ye
dx

Cdy el -ye

Tdx et —xe!

Xy +x+y?=0
(xy)%+x+y2:0

1, i dy dy
= (xy) 77| x== 1+2y-2=0
2(><y) (xdx+y]+ t2y

Multiply both sides by 2./xy

dy dy
X— 24Xy + 4y Xy —= =
( dx+yj+ y +4y ydx

(x+4y\/ﬁ)ﬂ=—2\/@—y

Cdy_—2y-y
dx x+4y\/_

SolutionBank

4 x> +3xy*-y* =9

Differentiate with respect to x:

2x+(3x><2yd—y+ y? xBJ 3y = dy =0
dx dx

Substitute x=2and y =1 to give

4+(12ﬂ+3j—3d—y:0
dx

dx
oW _ 7
dx
dy_ 7
dx 9

.. gradient of the tangent at (2, 1) is —g

Equation of the tangent is

(V-9 =2 (x-2)

yo Ty B3
9 9

or 7x+9y-23=0

(x+y)P=x*+y

Differentiate with respect to x:

3(x+Yy)? (1+ﬂj = 2x+ﬂ
dx dx

Substitute x =1 and y = 0 to give

3(1+d—yj=2+d—y

dx dx
Wy W -
dx dx 2

.. gradient of the normal at (1, 0) is 2.
Equation of the normal is
y—0=2(x-1)

ory=2x-2
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6 Xx*+4y*—-6x-16y+21=0 8 I=y-2xy
‘ d d
Differentiate with respect to x: Fn3="Y 2[X—y + YJ
dx dx
dy dy N dy
2X+8y—2-6-16—2=0 3In3+2y=(1-2x)—
r dx dx
dy dy dy _3'In3+2y
5 dx 10 dx =0-x dx 1-2x
8y 16 dy 6 o Substitute x =2 and y = —3 to give
Oyt g mom dy_SIN3-6_, g
dy 6-2x dx 1-4
dx 8y-16 1
For zero gradient: 9 In(y?*)==xIn(x-1)
6-2x 12
8y—16_ 2Iny=ExIn(x—1)
6-2x=0
x=3 Eﬂ:l (Xxijﬂn(x—l)
] ) ) ydx 2 -1
Substitute x =3 into the equation of the q
curve to give —yzl(iﬂn(x—l)j
dx 4\x-1
9+4y*-18-16y+21=0 X
) B When x =4,
4y"-16y+12=0 the equation of the curve gives
y?—4y+3=0 In(y?)=2In3=In9= y>*=9
(y-D(y-3)=0 . y=3 (because y > 0)
=lor3
y Hence ﬂ=§(ﬂ+ln3j=1+gln3
dx 4\3 4

.". the coordinates of the points of zero
gradient are (3, 1) and (3, 3).

7 2Xx°+3y° —x+6xy+5=0

4x+6yd—y—1+ 6(xd—y+ yjzo
dx dx

dy
6y +6X)——=1-6y—-4x
(6y+6x) =1-6y
dy 1-6y-4x
dx  6(x+Yy)

Whenx=1andy=-2,

dy 1-6(-2)-4_ 3

dx 6(1-2) 2

Equation of tangent at (1, —2) is
3

y=(-2)=-2(x-1)

2y +4=-3x+3
3X+2y+1=0
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10a sinx+cosy=0.5

COS X —Sin y%zo
X

. dy _cosx
T dx siny

: . dy

b At stationary points i 0
X

Cf)ﬂ=0 when cosx=0
siny
x=ig (in the interval —m < x < m)

When x=%, 1+cosy=0.5

cosy=—-05= y=iz—:;t

When x = —g, -1+cosy=0.5

cosy =1.5 = no solutions

Therefore the stationary points are
T 27 T 2n
—,—land | =,——|.
35)=(5-3)

11a ye¥-3x=y’

y(-3e ) +e dy_ 3= ZyQ
dx dx

(e -2y) dy =3(ye ¥ +1)
dx

dy _3(ye™+1)
dx e>-2y

b Substitute x =0and y = 0 to give
dy _ 3(0xe’ +1) _3
dx e°—2x0
Equation of tangent at (0, 0) is
y—0=3(x-0)
y =3X

Challenge

a B6Xx+y’+2xy=x’

6+2yﬂ+2(xd—y+ y):ZX
dx dx

(2y+2x)ﬂ=2x—2y—6
dx

. dy _2x-2y-6 _x-y-3
Tdx o 2y+2x Y+ X

Q:O only when x—y-3=0
dx

or y=x-3
Substitute y =x—3 into the
equation of the curve to give
6X+(x—3)° +2x(x—=3) =x*
2x* —6x+9=0
The discriminant of this quadratic is
(-6)* —4x2x9=-36<0
so there are no real solutions.
Hence there are no points on C

such that d_y =0.
dx

dx _ y+X
dy x-y-3

%=0 when y+x=0
dy

or y=-xX
Substitute y =—x into the

equation of the curve to give

6X + (—X)? + 2X(—X) = X

2x* —6x=0

X(x-3)=0

x=0 or x=3

Soy=0ory=-3

Therefore the coordinates of the points on C

such that j_x =0 are (0, 0) and (3, —3).
y
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