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S
SECTION C
Series and differential equations

1.  [Maximum mark: 9/

d +2
Given that oY
dy  xyp+1

h=0.5 to find an approximate value of y when x=1.

and y=1 when x=0, use Fuler’s method with interval
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[9 marks]
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A plane can be specified in any of the following ways:

3 non-collinear Points
2 Intersecting lines
A point and a vector that the plane is perpendicular to

A specified distance from the origin & a vector that
that the plane is perpendicular to
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Equations of Planes

N = Ai + Bj + Ck

Let N be a vector perpendicular
to the plane called the normal
vector. Let P(Xo,Y0,20) be a point

0 ¥ on the plane. Let M (x,y, z) be
/ any point on the plane.
X
T3 & ".|_": iy
PM-N =10
PAM —r v — v v_ v 7 _ = =~
4 AvL T -f\.-D ”_Y ‘_')’G - HG -

m-§:<x—x0:y—y0:z—zo > < A,B,C >
A(x—x0)+B(y—yD)+C(Z—ZO) =0
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Cartesian Equation of a Plane

The Cartesian equation of a plane through

vector N = Ai+ 57 +(k IS

S AY N AY Y AY _
A . V. D oL, YAl . - 1\ n
AT Y — ¥ 14+ RIV— 1V 140 17 —7 1 =11
L B | '\ LA | 1 A | ¥ ¥ I 1 A Fora | F
\ U/ \ v v U/ \ U/
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Ex1. Given a plane contains the point A(-1,1,2) and is
normal to the vector n = 2i —j —k.

Alx "’X‘o) X g(y Yo Az —2 s)= O

a.) Find the equation of the plane.

2L+ 1) ~1(y-D - )(e-2)=0
LX+2-Yyt |l —2=+2 = O
X-Y-z=3B-5

b.) Hence, show that the point B(0,4,1) lies on the

plane. O-—-‘(-——[ =-g
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(2
'KD
a8 - A Three coplanar vectors a.b.c are
@ L B given. If a is not parallel to 5 , then
- ¢ can always be expressed as a linear
; combination of @ and % .

It is always possible to find two scalars ¢z and 2
such that ¢ =a-a+,6’-b
\ 1.
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To define the orientation of a plane uniquely, we
require either:

2 non-parallel vector which both lie in the plane. -

One vector perpendicular (normal) to the plane”
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Equations of Planes

Suppose the point r(x,y,z) lies in the

r—nry

plane containing a known point r,
(X0,Yo,Z0) and 2 non-parallel vectors u
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Vector Equation of a Plane

r = Any point on the plane

ro = A known point on the plane

u and v are two non-parallel vectors that lie in
the plane

& and £ are two independent real parameters

r:r0+a-z_i+,6"1_)
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Ex2. Given the points A(1,0,1), B(-1,1,0), and C(0,1,-1).
Find the equation of the plane ABC

a.) in vector form
b.) in parametric form

c.) in Cartesian form

(x912)= Clo, 1) ¥ A Cal
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Distance Between a Point and a Plane

The distance between a point P(x,,Y0,20)
and a plane 7 with equation

Ax + By + Cz = D is given by:

i i
I A 1 Ba = T
| AA,., T DV, T UL, 1.7]
7 I 0 < 0 0 I
n Pe—— | 1
L - T,
j -~y -~ -~y
f a2 nz 12
Al AT 4 KT 4
\lJ.J.. 1 i F 1 L
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Ex3. Find the shortest distance from the point A
(2,-1,3) to the plane x—y + 2z = 27.

2 4 | ~C—="271

2 _ig
\(l '2*(*-7)2* +0% 6
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Ex4. Find the distance between the parallel planes

3x-2y+4z=9 -bx+4y—-8z=12

Q\ /"( / f)
d{‘("—{”)ﬁ-(’\' L(}}(l--z)-lﬂ
~ 3 L+1br 6

30
W
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The Angle Between 2 Planes

Consider 2 Planes A and B with normals F and

N, respectively. The acute angle between planes A
and B is given by:

| |
I I
|/ AV
1LY 4 LY = |
12
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il B [—11 I
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Ex5. Find the acute angle between the planes with
equatiog_sx+y—z=8and 2x—y+3z=-1.
Ni=<|,1,-1> N,=<2,-132>

. N, N,z 2-1-3=-2
I A TRIRY R S o BN gl
CO§90:: ("2-( 2

NERNE R
P =720
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The Angle between a Line and a Plane

The acute angle ¢ between a line € with
direction vector @ and plane 7 with

normal vector N is given by
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Ex6. Find the angle between the plane x+2y—-2z=8
and the line with equations: <\/3\/~/ >

CEN =)+
X =t - | 3

‘. ~Q—a \
y=1-t A / \ \-—-S'_Rl%ﬂ@’
z=3+2t \/ & Jé -
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