WEEK 4 SoLuTionS

1. (a) Let (z1,91) = (-3, 3) and (z2,92) = (2, 4)_7‘Then d=+/(z1 —22)2+ (31 — ¥2)%, S0

d=/(-3-2)2+(3-4)? = V-5 +'—1j,)= V25+1= V26

b)) y+z-1=-1,so0y=~-1-=x +7, 80 y = —z. Hence the gradient is m = —1 and the y-intercept is ¢ = 0.

(¢) Thus the equation of the lineis y = —3z+c¢ and we can substitute the coordinates of the point (z1,31) =

(d)
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2. (a)

(b)

(c)

(0,4) into this equation to get the value for c.
Hence 4=-3x0-+4+c¢ 50 4=c

Hence the equation of the line is y = -3z + 4.

Let (z1,y1) = (2, —4) and (z9,y2) = (—4,0). To find the equation of the line through (z;,7;) and (z2;¥2) you
must find the gradient m and the y-intercept c. I
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Thus the equation of the lineis gy = —3% +c¢ and we can substitute the coordinates of the point (z1,y1) =
(2, —4) into this equation to get the value for c.

2 - 4 :

Hence —4= -3 X 2_.!‘6’ so —4= 5 +c¢,s0 —4= —§+c. Hence c = —4—}-% = ——g.
. A 2 8

Hence the equation of the lineis y= —§x -3

To find the equation of the new line, we first need the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we'll simply write O instead of any constant
term(s).

Now y—z 4+ 3 =2, 50 y =z + . Hence the gradient of the original line is m = 1.

The new line is parallel to the original line, so it has the same gradient as the original line. Thus the equation
of the lineis y = z + ¢ and we can substitute the coordinates of the point (z1,y1) = (—1,3) into this
equation to get the value for c.

Hence 3=1x-1+¢s0 3=-14+c Hencec=3+1=4
Hence the equation of the lineis y=z+4.

To find the equation of the new line, we first rieed the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we’ll simply write [J instead of any constant
term(s). : ' '

Now 2y+3=0,s02y=10, soy=0. The 'origina,l- line is horizontal, so has gradient equal to 0.
The original line is horizontal, so the new line is vertical. The point (-5, 5) lies on the new line, so the equation
of the new line is z = —5.

Let (z1,71) = (—4,4) and (z2,y2) = (—3,0). Then d = /(z1 — 22)? + (y1 — y2)%, s0

d=+/(-4+3)2+(4-02 =vV-12+ &2 =T+ 16 = V1T

-3y+z-2=3,50 -3y=3—-x+2,s0 -3y = —x 45, 50 3y = z — 5. Then dividing each side by 3 gives
lz > 1:r Hence the gradient is 1 and the y-intercept i
=-r——-=-T—=. radient is m = - -interc = —-.
V=337 373 & 3 Y PRIEe="y
Thus the equation of the line is y = 5z + ¢ and we can substitute the coordinates of the point (z1,71) =

(0, —5) into this equation to get the value for c.
Hence -5=56x04¢,s0 —-5=c

Hence the equation of the lineis .y = bz — 5.
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Let (z1,%1) = (—1,0) and (z2,y2) = (—4,—2). To find the equation of the line through (z1,%:) and (z2,%2)
you must find the gradient m and the y-intercept c.
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Thus the equation of the line-is y = §:r +c¢ and we can substitute the coordinates of the point (z1,0) =
(—1,0) into this equation to get the value for c.
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Hence the equation of the lineis y= §‘T + 3"

To find the equation of the new line, we first need the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we’ll simply write [J instead of any constant
termy(s).

Now —3y+2=—3,s0 —3y =0, s0y=0. The original line is horizontal, so has gradient equal to 0.

The new line is parallel to the original line, so it has the same gradient as the original line. The point (4,1)
lies on the new line, so the equation of the new line is y = 1.

To find the equation of the new line, we first need the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we’ll simply write [J instead of any constant
term(s).

Now —2y+3z = —1, so —2y = —3z+ . Dividing each side by —2 gives y = :—g-z+D, S0y = gm-l—ll Hence

3
the gradient of the original line is m = 5

The new line is perpendicular to the cgiginal line, so the product of their gradients must equal —1. Let m be
. 2

the gradiént of the new line, so mx - = —1. Hencem = —. Thus the equation of the lineis y = —§z+c

and we can substitute the coordinates of the point (z3,%:) = (0, 3) into this equation to get the value for c.

2
Hence 3=—§ x0+c¢c,s0 3=c

2
Hence the equation of the lineis y= —gm + 3.

Let (z1,51) = (1,1) and (22,%2) = (—3,3). Then d = /(z1 — z2)* + (y1 —2)% s0
d=+/0+37+(1-32=vVE+-2%=+16+4=v20=2V5.

3y —2 = 2, s0 3y = 4. Then dividing each side by 3 gives y = % Hence the line is horiztonal, so the gradient
is m = 0 and the y-intercept is c = % |

Thus the equation of the lineis y = —z+c and we can substitute the coordinates of the point (z1,y1) =
(—1,4) into this equation to get the value for c.

Hence 4=-1x-1+c¢,s0 4=1+c. Hencec=4-1=3.

Hence the equation of the lineis y= -z +3.

Let (z1,71) = (0,3) and (z2,y2) = (0,2). To find the equation of the line through (z1,%;) and (z2,y2) you
must find the gradient m and the y-intercept c.
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Zo—21 0-0 0 This is a vertical line.

Then m =

Hence the equation of the lineis 1z =0.
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To find the equation of the new line, we first need the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we'll simply write J instead of any constant
term(s).

Now —y = —3, 50 —y = [, so y = 0. The original line is horizontal, so has gradient equal to 0.

The new line is parallel to the original line, so it has the same gradient as the original line. The point (—1,—2)
lies on the new line, so the equation of the new line is y = —2.

To find the equation of the new line, we first need the gradient of the original line. We don’t care about any
constant term(s) in the original line, so to make the working easier we’ll simply write [J instead of any constant
term(s).

Now 3y+2z+1=1,so0 3y =—2z+ 0. Dividing each side by 3 gives y = %2:: +0,s0y= —§x+ 0. Hence

2
the gradient of the original line is m = -3

The new line is perpendicular to the original line, so the product of their gradients must equal —1. Let m be

3
the gradient of the new line, so m X —- = —1. Hencem = 3 Thus the equation of the lineis y = 5% +c
and we can substitute the coordinates of the point (z1,%1) = (1,—1) into this equation to get the value for c.
3 3 3 5
Hence —1=§x1+c,so —1=§+c. Hencec=—1—§=—§.

Hence the equation of the lineis gy = gm - g



