Mixed questions Co-ordinate Geometry - Straight lines

1*.  The points P and Q have coordinates (-1, 6) and (9, 0) respectively.
The line | is perpendicular to PQ and passes through the mid-point of PQ.
Find an equation for I, giving your answer in the form ax + by + ¢ = 0, where a, b and c are integers.

(Total 5 marks)
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Figure 1 shows a right angled triangle LMN.
The points L and M have coordinates (-1, 2) and (7, —4) respectively.
@ Find an equation for the straight line passing through the points L and M.
Give your answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers.
()
Given that the coordinates of point N are (16, p), where p is a constant, and angle LMN = 90°,
() find the value of p.
@)
Given that there is a point K such that the points L, M, N, and K form a rectangle,
(© find the y coordinate of K.
)
(Total 9 marks)
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The straight line [1 . shown in Figure 1, has equation 5y =4x = 10
The point F with x coordinate 5 lies on [1
The straight line [ is perpendicular to /; and passes through P.

(a) Find an equation for /2 , writing your answer in the form ax + by +c= 0 where a, b
and ¢ are integers.

(4
The lines [y and [» cut the x-axis at the points 5 and T respectively. as shown in Figure 1.
(b) Calculate the area of tnangle SPT.
4
{Total 8 marks)

Question 4
The vertices of a triangle are the pomnts 4 (5. 4), B (-5, 8) and C (1. 11).

a Find the equation of the straight line passing through 4 and B, giving your answer in the form
ax+by+¢=0, where a, b and ¢ are integers.

b Find the coordinates of the point M. the mid-point of AC.

6 marks

Question 5

The point 4 has coordinates (-8, 1) and the point B has coordinates (-4, -5).

a Find the equation of the straight line passing through 4 and B, giving your answer in the form
ax+ by +¢=0, where a, b and ¢ are integers.

b Show that the distance of the mid-point of AB from the origin 1s k10 where kis an integer
to be found.

6 marks
Total: 40 marks



Answers

Question Scheme Marks
1 Mid-point of PQ 1s (4. 3) Bl
0-6 [ 3]
PEm=——, | =—
"5y 773 Bl
(Gradient perpendicular to PQ =—l (=%} M1
m
5
y=3=2(x-4) M1
3
3x=3y-11=0 or3y-5x+11=0or multiplese.g 10x—Gy-22=10 Al
(5 marks)
2(a) Method 1 Method 2
eradiont <222 27CH _ 3y -y x-x o y-y_x-x | MIAl
n-x, -1-7 4 ¥,-¥ X, -x & -5
L=—T——i{x+1) or L=+4——i(x—_'j or '—Hzer'n"—i'r—f' M1
| ' 47 ! 4
=xdy+3x-35)=0 Al
Method 3: Substitute xr=-1, y=2andx =7, y=—4 info ax + by + c=0 M1
1 +2h+c=0 and Ta—-4b+c=0 Al
Solve toobtain =3, b=4 and ¢ =-5 or multiple of these numbers M1 Al
)
v
2(b) Attempts
gradient LM = gradient MN =-1 so Or (y+4) =i.[_~{-_}‘) equation with Mi
SN AR S o A — 16 substinted
4 16-7 16-7 3 1= TDsubsHiE
Ox4
p+4=%:>p=... .p=8 Soy= y=8 M1 Al
(&)
2(c) Or use 2 perpendicular line
Either (y=)p+06 or 2+p+4 equations through L and N and solve M1
for v
v=)14 Al
2)
(9 marks)




3(@) Gradient of ! =; oe Bl
Point P= (5, 6) Bl
_5_y-'e

4 x-5
or }=_-'5'-=_§[_~L——5] M1
or "6"=—§{5::|—c‘:>|:'=...
Sx+4y—-40=0 Al
(4)
3(b) y=0=3x+4{0)—-49=0=x=__
M1
or y=0=35(0)=4x+10=x=_.
y=0=3x+4{0)-49=0=x=_.
M1
and y=0=5(0)=4x+10=x=_.
Method 1: %S‘Ix"ﬁ"
%-.(‘9.8'—'—2.5')#6';..
Method 2: %SPX PT
1 i " Y. (RN | M N =% 2 Il
Sxyl(5=-25") +('6") xyf(108=5) +('6) =
(_1 3T 6441)
i 2 2 5 ] ddMi1
Method 3: 2 Triangles
1 1
=x(54'2.5%"6+=x —5)x"6'=
X0 +'25)x'6+5 x(9.8-5)x'6'=...
Method 4: Shoelace method
1[5 98 =25 5 1 1
3 o o 6 =E|(D+@_15)_{53'3+0+m|=E|_?3'3|="'
Method 5: Trapezium + 2 triangles
1 1 5 1 1 1'I| Ll " " 1 Ll " ' L
Fx(25)x'245("2""6")x 5+ =% ("9.8"-5)x'6'=...
=360 Al
4)
(8 marks)

Question 4 (6 marks)

H. g—l"ad = — =

§—4

(]

—5-=5

Ly—4= —%[:I—S)

5y —20=-2x+ 10

x+t5y-30=0

b M= (3 #l) =3, 71)




Question 5 (6 marks)

a g—lad = = -

2y—-2=-3x-24
Ix+2y+22=0
b mid-point = (=, 152) = (-6, -2)
distance = /6° +27 = /40
=210 [k=2]



