2. (a) Show that the differential equation
dy _ © 0
(I"'Z)a—S +6x—y x#-2 o
can be written in the form 9;
5
dy _ ﬁ
o f(x)y = kx m
. _ _ _ =
where f1s a function to be determined and k is a constant to be found. E
(2) i
_ >
Given that y=18 at x =4 ngﬁfﬁ
(b) use the answer to part (a) to determine, in simplest form, the particular solution of s
the differential equation.
Give the answer in the form y = g(x)
(6)
Leave\
blank
6. Find the general solution of the differential equation
dy . T o
cosx — +ysinx=(cos’x)Inx, 0O0<x<-— (o)
dx 2 b=
O
Give your answer in the form y = f(x). g
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4. (a) Show that the substitution y* :; transforms the differential equation
dy 3
—+y=x I
LY @
into the differential equation
dt
——2t=-2x 1I
Y 1)
3)
(b) Solve differential equation (II) and determine ) in terms of x.
(6)
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3. (a) Show that the transformation y = — transforms the differential equation
z

dy
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2 2
—+xy=2 I
¥ tw=2y M
into the differential equation
dz =z 2
& xR m
©))
(b) Solve differential equation (II) to determine z in terms of x.
)
(c) Hence determine the particular solution of differential equation (I) for which y = —%
at x=3
Give your answer in the form y = f(x).
2
4. (a) Determine the general solution of the differential equation
dy _ 3ytan x = e* sec’ x
dx
giving your answer in the form y = f(x)
3)
(b) Determine the particular solution for which y=4 at x=0
(2)
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Leave

blank
3. (a) Show that the substitution z = y transforms the differential equation
Y + 2xy = xc_’2y3 D
dx
into the differential equation
:—Z —4xz = 2xe™ (1)
x C))
(b) Solve differential equation (II) to find z as a function of x.
)
(c) Hence find the general solution of differential equation (I), giving your answer in the
form y? = f(x).
@
Leave\
blank
2. (a) Find the general solution of the differential equation
dy
+1)=+xy-x=0
(x )dx Xy — X
giving your answer in the form y = f(x).
(6)
(b) Find the particular solution for which y =2 when x = 3
2)
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6: (a) Show that the substitution z =

1
— transforms the differential equation

y
dy ; T
25 + (cotx)y + (tan xsecx)y” =0 0<x< 5 (I)
into the differential equation
¢ _ (cotx):z = tan 0 Z I
™ (cotx)z = Xsecx <x < > (1)
3)
(b) Hence determine the general solution of differential equation (I), giving your answer
in the form y* = f(x)
)
. 5 T
Given that y' = —— when x=
3 6
T
(c) determine the exact values of y when x = 3
3)
-
8. (a) For all the values of x where the identity is defined, prove that
cot2x + tanx = cosec2x
3)
(b) Show that the substitution y* = w sin2x, where w is a function of x, transforms the
differential equation
d_y+ *tan x =sin x 0<x<Z )
Yo 2
into the differential equation
dw n
—+2wcosec 2x =secx 0<x<— (1)
dx 2
“4)
(c) By solving differential equation (II), determine a general solution of differential
equation (I) in the form y* = f(x), where f(x) is a function in terms of cos x
You may use without proof J‘cosec 2xdx = % In ‘tan x’ (+constant)
(0)
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Leave

blank
. & 1 . . :
4. (a) Show that the substitution y?= — transforms the differential equation
z
Y iy=390  y=o 0
dx
into the differential equation
= _ 4z = —6x (11)
dx
3)
(b) Obtain the general solution of differential equation (II).
)
(c) Hence obtain the general solution of differential equation (I), giving your answer in
the form y? = f(x)
(1)
Leave
blank
8. (a) Show that the transformation v = y — 2x transforms the differential equation
dy ;
—_ 4+ =< =) -
dx 2yx(y—4x)=2-8x (I
into the differential equation
d
d—; =x' (I
“)
(b) Solve the differential equation (II) to determine v as a function of x
4)
(c) Hence obtain the general solution of the differential equation (I).
(1)

(d)

Sketch the solution curve that passes through the point (-1, -1).
On your sketch show clearly the equation of any horizontal or vertical asymptotes.

You do net need to find the coordinates of any intercepts with the coordinate axes
or the coordinates of any stationary points.
)
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