R, Straight lines

ROBINSON Worked solutions

This topic online

n The line L has equation 3x -4y + 12 =0
a. Find the gradient of L.

b. Find the coordinates of the points where L crosses the x-axis and the y-axis. (3 marks)

o.) ‘le.o.rro.nae. into £he oc,orm j =mx tec

'-b:) = 3x +\2

= 3
= Zx43
A
Srkiabl\t:i
(1Y

b) The J-«.x.:.s s where 2 =0

= 3
J :(o)+3

J=°

The x=axis is where 3 =0
Ix +12 o
-\z 3x -2 "%
+3 2 -y T3

(-+, 0) and (0, 3)
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n The points A and B have coordinates (-2, 7) and (4, -2) respectively.

Find an equation of the line through A and B, giving your answer in the form ax + by + ¢ = 0, where

a, b and c are integers. (3 marks)

Grodient = c.ko.l\at. n J - cko.nae. A x

w - (-2)

m= 1
me _3
2

Use J - Jl =mlx - .x.l) with A(‘?., 7)
y-T = -%(.x. +2)

Mu(.k:.p(.y both sudes by 2 %o clear the ocru.t;.on
2y -4 = -3(x +2)
2y =4 = -3x-¢

Collect everything on one sude

dx 4 ZJ -2 =0

Check with B(4, -2): 2 -4 -2 =0

‘Sx+2.j-%=o
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n The line 11 has equation 2x = 5y + 3 =0
The line [, is perpendicular to 1 and passes through the point P(5, -1).

Find an equation of I, in the form y = mx + ¢ (3 marks)

Grodient ooc G ro.o.rro.aae. %o J =mx tec

Sd = 2x+3

- 2 3
J = e+ =
s S
m = i
s
Perpendicular: m X m2 = -
m2 = S
2

Use y -y = m(x = x1) with (s, -1)

t1= _S(,. -
Y 2( s)

2 2
J = Sl
2 2
S 2%
= -t —
J= 72
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n The points A(-3, 4) and B(5, 8) are joined to form the line segment AB.

Find an equation of the perpendicular bisector of 4B, giving your answer in the form ax + by + ¢ = 0,
where a, b and ¢ are integers. (4 marks)

The beseckor passes tkrouak the m:.d.pomt
M= ( -34S 4+ )

J

2 2
M=(0d

Gradient of A6

m = %""’
s -(-3)
mo= %\
2

Perpendicular nmdaut: ne.ao.(:'we. reciprocal
m = -2

Lcne £hrough M1, ¢) weth gradient -2

y -¢ = =2(x-1)

J -6 = =2 +2

J = -2x + 9

1x+j-8=o
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a The points A(1, k) and B(k, 9), where k is a constant, lie on a line that is perpendicular to the line with

equation3x +y =7

Find the value of k.

Gradient of the y.vzl\ Line
y = -3 + 7

m = =3

So AB has Srmd.u.nk Al (I\C.so.ti.ve. re.c:.proom(.)
3

Grodient ooc A6 ocrom the coordinates

q -k - l
kR -\ 3
Cross-mu(.‘k:.p(.y

3(9- ) 1 -
27 -3k F k=
+ 29 -3 % W

+3k 2% ¥ i

+l

+3k

(3 marks)
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n The line 11 has equation y = 3x - 5 and the line I, has equationx + 2y = 11 =0
The lines meet at the point P, as shown in the sketch.
a. Find the coordinates of P.
The line I crosses the x-axis at R and the line I, crosses the x-axis at Q.
b. Find the exact area of triangle PQR.
Y

(5 marks)
«) Substitute D =23x -5 tato L2

x+2(3x-S)-1 = O

xtéx=-10-1l = O
T =21 = O
x =3

y =3(3)-s=u

(3, %)
b)ﬂ:put3=0mu

32-95 = O

x =5

3

&:put3=0intz
x=Il = O
x = \l

Base QR on the X-axis, kbiaht = D-coor&mmte. of 4
QR = | S 2%

3 3
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L2ty

Area

»
U 4

%S¢
reo = —

The points A(-1, 2), B(3, 5) and C(6, 1) are three vertices of the square ABCD.
a. Show that AB = BC.
b. Show that AB is perpendicular to BC.
c. Find the area of the square ABCD.
d. Find the coordinates of D.

o) Ocskance = I (22 = x)* + (y2 - 1))
A = T((3-(-))+(s-2)2)
AB = T(e+D=L25=5
BC = T(c-3)>+0-5))
BC = r(“+l()=r25'=$
AB=6C=s
b) Find both gradients

m(A®) = s-2 _ 3
3-(-1) 4

(7 marks)

"
|
7
¥

m(BC)

w
£
([]

L

—_ R m.—

4 3

o AB s perpendicular to &C
c) Side Ltf\stk s

Area = S*

Area =25
1) B £o C e 43 across, =4 up, so A o 0 cs the same
0 = (-143,2-4)

0(2, -2)
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n The point 4 has coordinates (2, —1).
The point B lies on the line with equation y = 2x + 1 and the distance AB is 2V5

Find the possible coordinates of B. (5 marks)

AAJ pocnt on the Line ws (£, 2t +1)
Slua.re. khe distance: AB2 = (21 s)*=20

(t-2)t4+(2t+\-(-)) = 20
(£-2)*+(2t+2)* = 20

t2onttu+ae2+t+y = 20
st*+ut+8 = 20
str+yt-12 = O

Foctorise

(st-6)t+2) = O
k=L otz

s
Fin&:)‘:?.'k-\'\tor each

t=-z:y=-q+\=-3
é . \2 \7

t=_"u=——4i= —

S S S

¢ 17
(-2, -3) or (?, ?)
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n The line 11 has equation 4x + 3y = 24 and crosses the x-axis at A and the y-axis at B.
The line [, is parallel to I; and passes through the point C(9, 8).
a. Find an equation of I, in the form ax + by = ¢
The line I, crosses the x-axis at D.

b. Find the coordinates of D.
c. Explain why ABCD is a parallelogram and find its area. (6 marks)
a) Parallel Lines: same Yx + SJ, d'\H.e.re.n'(: constant
“4x + 33 = ¢
Substitute C(9, 2)
(1) + 3(%) = ¢o

'-}x+33=60
b)PukJ=o

c

4x = (O
x = IS

0(is, o)

) Fend Aand B romir

Y =0 te =24, x =¢, 50 Al¢, 0)

x=0:33=14,y=%,so6(0,‘6)

AB s on Lh and 0C cs on L2, so AG | 0C

6@:\&(’ho.ve.j=%,Ao.nd.Oho.ve.D=O

s0 BC || AD (ooth horizontal)

Two pacrs °f porallel sides! a pa.ro.(.(.e,(.osra.m

Areo = base % perpendicular height
AD = \s -¢=1
Areo. = 9x8

Areo = T2
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m A household's monthly gas bill, £C, is modelled by C = a + bE, where E is the number of kWh of gas
used that month and a and b are constants.

In March the household used 820 kWh and the bill was £162.40. In June the household used 300
kWh and the bill was £68.80

a. Find the values of a and b.

b. Interpret the value of b in the context of the model.

c. Use the model to estimate the bill for a month in which 1500 kWh are used, and comment on the
reliability of your estimate. (6 marks)

a) b is the gradient of the Line through (300, ¢8.%0) and (820, \62.40)
b = 62.40 - ¢%.20
%20 - 300
b = T3¢0
%920
b = 0.8
Substitute the June values

¢8.90 = o + O.1% X 300
(.20 = o + 54

o = I+.%0

o =I14.20, b = 0.1
b) Gradient = cost per \Wh

Eoch extra W\Wh vsed adds EO.IQ to the bell
c) Substikute E = 1500

C = \4.80 4+ 0.1 X \SOO
C = w20 +270

Ezsw.ao

1IS00 W \Wh s outside 300 to %20 W\Wh,

so this ts extrapolation: ma.y be uareliable
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m The triangle ABC has vertices A(-4, 1), B(6, —4) and C(2, 8).
a. Find an equation of the line through C that is perpendicular to AB.
This line meets AB at the point N.
b. Find the coordinates of N.

c. Hence find the area of triangle ABC. You must show all your working.
a) Gradeent °of A6

|
¢-(-4) 10 2
Pe.rpc.nd:.c.u(.o.r Sro.d.a.e.n‘(: =2

(8 marks)

y-% = 2(x -2)
y-% = 2x-4

J =2x + 4
b) Eluo.tion of AB, tkrousk A(-u,1)

y-\v = -i(:x.-t'-})

J = -lx-\
2

Solve s:.mu(.to.ne.ous(.:} with J =2x + 4

2"'+q="—.&"\
2
S = -
—_ 2 S
2
X = =2

y = 2(-2) tu =0
N(-2, o)
) AB cs Ehe base, N s the perpendicular height

AB = Mor+s5)=l2s =55
CN = [T(wr+e)=Ls0=uls

= |
Area = ! s sMsxuls
2
Arca = leOxs
Are.a.=5'0
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m Two candles, A and B, are lit at the same time. Their heights are modelled as linear functions of the
time t hours after lighting.

e Candle 4 is 30 cm tall when lit and 22 cm tall 4 hours later.

e Candle B is 24 cm tall when lit and burns down completely in 16 hours.

a. Find, for each candle, an equation for its height h cm in terms of t.
b. Find the time at which the two candles are the same height, and that height.
c. Find the interval of time for which candle 4 is still burning but is shorter than candle B.

d. Give one limitation of the model.
o) Rate of bornu\a = Sroulie.ak (ne.bo.twe.)

A: arad.;e.l\k = 22 ;30 = -2

A: h=30-2¢

63 aro.da.e.ﬁ‘t = O '67"" = -5
|

B:h=2u-15¢t
b) Sek the hushts equal
30 - 2¢ J: 24 - I.St

2t 30 ¥ 24 + 0.5t 2t
B ¢ ¥ ost 2h
zo.s £t 4 12 z0.5

hoF 30-2012) =¢

t =12 hours, he.:.ak'(: Cem

<) A J;o.(.(.s J.u.ste.r, %0 o.l,‘ke.r t =12 it s shorter
A buras ovt when h = O

30-2¢t = O
t = IS

12 £ £ <«\\§
d) Lcmetation

Real candles mo.j not bura ot o constant rate

(&rauahts, the wick, o candle that norrows)
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