Online Leaving Cert maths Seminar
June 1% National College Ireland
Paper 2
Coordinate Geometry of the line

Question 2; Coordinate Geometry of the Line.
The Question can be asked 1n two ways .

(i)A question based on given points.

To answer this type of question you need the following formulae.

Given a =(x,, ¥, ).h =(x,.¥,)

(i}|ah) = \/(xz —x,)" +(y, - »,)" Distance formula

(i) D5 DY Mid point of fab] formula
(i) Y273y Slope of [ab] formula
X, — X,

(iv) v—y, =m(x—x,) Equation of line ab

Area of the Triangle oab o = ((.0)

(v) A= quyz — Vi
(ii) A qugstion based on lines

To answer this type of question you need 1o know the following .
(1) The slope of the line ax+hy+c=01s %u

(vii) if (x,.y,) isonthe line ax+ by +¢ =0 then ax, +hy, +¢=0.
(il a point is on a line it works when you sub the point into the line).
(viii) To sketch a line (i)let x - 0 and find y S(i)let y -0 and find x .

Plot the two points then draw your line using the two pomts.
The marking scheme works like this
(i) Any correct relevant formula written down is worth 3 marks, correctly filling in
the formula is worth another 4 marks. working out the information worth another 3
marks.

So (i) always write out the formula, (ii) fill in the formula. (iii) then tidy it up.
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2. (a)

(b)

()

feavirorsohitions o

Find the distance between the two points (3, 4) and (185, 9),
Listhe line 3x -4y +12 =0,

L intersects the x-axis at a and the y-axis at b.

(i)  Find the co-ordinates of 7 and the co-ordinates of b.

(i) Kisthe line that passes through b and is perpendicular to £,
Show L and K on a co-ordinate diagram.

(iit) Find the equation of K.

(iv)  The point (21, 3¢) is on the line X Find the value of 7.

The lines 2x- y+3 =0and 4x— Y+ =0 intersect at a point.

(t  Find, in terms of &, the co-ordinates of the point of intersection of the lines.

(ii) For what value of £ is the point of intersection on the v-axis?

el
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' lab| = 13- 30 -9 4y =169 13 (10 marks)
(b) L 3v—dr—12=0
v=-12 = x=—4 1

(Y Totfinda let v=0, 3cv—4ih)+12=0 =
(5 marks)

3 A3

Mhy—dv+12=00 = —dv=-12 = V=
{3 marks)

To find (A let v =1,

(i}
X
3
-2
-3
- (10 marks)
(it} To find Uwe equation of K weuse y— v, =mix -y}
. ., . —Anumber =303
(x.1) {0.3). Theslopeotlis ———— =" -=
vnumter =44
= slopcofAis Y Soequationot Kis v—3= 7 {(x—M
3v—9=—dy — Jdx43v 9 WV (5 marks)
(iv3y1F (2. 31) is on A then
9
M2+ -9=0 = Br+W-9=0 = 17r=9Y = r:ﬁ {5 marks)
(<) 2v—y=-3x—1] =-2y+y=3
dy—yv=-4 J dy—yv=-4
2c=3-4
- 3-k
TS (S marks)
[2-4
Now find yusing 2v—y=-3: 2 — —r=-3 = 3-k-y=-3 = O-k=v
L2
. . R § [ _ .
<. The point of intersection ix | ——.0 —4& . [ the lines insersect on the 1 axis

= 3-k=0 = k=3 {5 marks)
Comment: Why do they do this: there is no valid reason for asking (bii). It takes far too much time
and part (¢} was far too difficult for most studsats. Whoever set this has not spent any fime

recently teaching ordinary fevet maths
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2. (z) p(5.--8yand ¢(11, 10) are two pomts.
Find the co-ordinates of the midpoint of { pgl.
(b) al- 1, =2y b3, 1. (0, 4y are three points.
(i) Find the length of [af].
(ii) Calculate the area of the triangle abe.

(iii)  The line L is parallel to ah and passes through the point ¢.
Find the equation ot L.

(iv)  Show that the point d(—4. 1) is on L.

() Investigate whether ahed is a paradtelogram.
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{a) s =81 gl Lty The midpomt formuka

F e T L LA LA

R ) N b

s {10 marks)

(M al=1.=2v M3l it d

(i) [uh] - J{.\‘:— Ve 1 — \-'Ill.11—- [Fal 2 _\/_i:__ll =5 s

: R . : 1 -
(it The formuka for the area of sinanghe s — T|-"l‘ C— v To use this fornla one

of the corneyrs must be 11111 S0 move onc of the corners o o tanslation
and then moyve the other corners by the same translation

=1 2y a3 o

ap | cup 2 )

| - :
. Soob— = 41m—_ﬂlr|— TS septine tinls
ey 4.5 4l hl

X .y XM

o . . L= l—=2 3 . .
iy Slope of L — slope ot oh —_L - 1 3 Fornmla for cquation of e 15
Yo=Y Y-
_1'— 1'1:!”‘.\'—\"! HH——: i.\'l.l'l]—“' “I

a 3 -
V=4 ——v—tlp o 1+4—31.\-‘Ha B R LR A S

- v 4y -1n 0 is the equation of

{iv) To show /1 —4. 1+ s on [ substitute +—4. 11 1o L
Cu—di =it a—dlrsonl

v To imestigate if obed 15 a parllelogram. we Know oh [l fe

2990t sure if text missing at bottom of copy?72?

W must now show wf fHhe

ai=l-21 _> Bl
: . -2 3
Slope of af — TR i
- . 4
Slopeof he=—— ol e

[N
— !

=t L e aned b ”uf]:_ i s

parallelogram.

Note a paralielogram is a four-sided figure whose opposite sides are paraflel.

Comment  Nice question, no real difficulty.
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Question 3 Coordinate Geometry of The Circle
Formulae required for the question

{(i)x* + y? = R? The equation of a circle centre {0,0) radius R.

XAy =R Here they will ask
Y (11 Find the Centre and radius
R (iHshow that a given point s

imside outside or on the circle
(N Find where the circle cuis
R the axes
(v IFind where a line cuts the
R \ R circle

{(v)Find the equation of a
tangent at a point on the circle.

(i) (x — &) + (¥ — b)Y = R* The equation of a circle centre (a. b) radius R

What can be asked on this circle 15
limired by the Svilabus
{iFind the centre and radius of a

{a.b} gwven circle
R (1)¥Given the centre and radius tind
\ the equation of the circle
A (iihgiven the ends of a diameter to

\ find the equation of the cuele
(1v)¥Given a point in the form (a.k)
which s on the circle to tind k.
1)Questions based on tinding the
equations of tangents have been

asked.(not strictly on syllabus)
usvally imvolved nse of a diagram

2

(i) xx, + yy, = R? The equation of the tangent at (x,.y, Y on the circle x* +y* = R
not usually shown to Ordinary level students but ca be usetul!

Again writing out each formula is worth 3 marks, filting it in 4 marks. tidv up 3
marks.
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3.

(a)

(b)

()
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The circle C has equation x” + 3~ = 49,
(i}  Write down the centre and the radius of C.

(il)  Verify that the point (5, —3) lies outside the circle C.

The line 1 =10~ 2x intersects the circle x*+ 3° =40 at the points a and b.

(i)  Find the co-ordinates of ¢ and the co-ordinates of b.

(i}  Show the line, the cirele and the points of intersection on a co-ordinate diagram.

The circle K has equation (x +4)° + (3 —3)* = 36.
(i)  Write down the co-ordinates of the centre of K.

(ii) The point (2, 3) is one end-point of a diameter of K.
Find the co-ordinates of the other end-point.

(iii) The point (-4, ) is on the circle K. Find the two values of 1.

« Ca
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{a) (1Y Clis v + 37 =49, centre (0.0} radius = 7

T+ =" isacirele centre (0.0). radius - (S marks)
(it} To show (3.- 5) is outside ¢ substityte (5.-5)yinto v+ 17 =49
5T iS5 =50 > H = (5.-5) i5 outside {5 marks)
{bi (1) v =10-2x. Substitute this into +- +_\-: = 4f)

X H10= 23y = 40

0= 20010 = 2x) = 40

AT 00— 200 — 20y +dx = 40

ST A0y H100=40 = 507~ 40046020 (divide everything by 5)
o8y 1220 = (x-6)a-2)=0 = (= =2

VEIO-Zeo whenv=6, y=10-2(1=-2 (g -2 et

y=10-2x. whenay =2, y=H-2{2=p (2.6

t260A

i Tty

{20 marks)

el () K ey Hv—337 = 36
This is a circle of the form (x —a)” Hiv—h) =,
centre (a.p). radius r. - Centre of A is {—1.3) (10 marks)

(i) To tind the other end of the diameter.

reflect (2.3) in (—4.3)

dudvn 6,0t -
{5 marks}

i I~y ison (v +4) +(v=23)" =36 then replace x by — and 1 by v

(437 +(r=37 =36 = (y—3)(y- 3= 36

Mohy+9236 = 3 ov=27=0

fv=Niy+ =0 = v=-3, v=9 (5 marks)
Comment:  Apart from the fact tha! they asked for another ciagram. some students had a problem with

this as they tried to draw the circle first but since the radius is /U . they were put off The
rest of the question was fine.
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3. (@) The circle C has equation x* + 17 = 36,
(i) Write down the radius of C.
(ii) The radius of another circle is twice the radius of C,
The centre of this circie is (0, 0). Write down its equation.
(b) A circle has equation +* < ¥ =13
The points a2, =3), b(-2, 3)and {3, 2) are on the circle,
(i) Verify that [ab] is a diameter of the circle.

(ii} Verify that ~Zach isa right angle.

(c) K 1s a circle with certre (=2, 1). It passes through the point (=3, 4).

) Find the equation of X

(i1 The point (;, 21} 1s on the circle &
Find the two possible values of 7.



leavingcertsoinlions. com

2004 Question 3 — Ordinary Level Paper 2 Solution

{a} (1) " +3° =36 radius = 6 (a circle centre (0,0), radius r, is x" +13° =+7)

(11) Centre (0.0). radius 12, circle is x7 + 17" =127

(b) (i) Midpoint of loh, =~——= 1 —= =

v 4x. v,y —242 3+-3
¥

=the centre of " +17 =13

(11) To show ZLabe =91} use slopes
If £, L L. then m xn =-1

vo-r 2—==3 5
1 Slope ofac=—=—1= ===3
X, —x, -2 1
.-, 2-3 0 -1
Slope of be == S -
vw—x &--2 3
. =1
Sk—==1 = aclbe
3
{c) (1 -
-
{usc (x—a) +iv—h)y =,
LK =(x+2r - (1= =10 Q
(11} If (¢.26) 1s on A. then
(+2Y +(2-1¥ =10
{2+ == 2r=-Ni=10
Frditdedr —dr+1=10
3T-5=0 = Mr-D=0 = 3—Iir+13=0

Comment: Lovely guestion. cannot really see the point of part (b).

{5 marks)

{5 marks)

(10 marks)

{10 marks)

{10 marks)

(10 marks)



Question 5 Trigonometry.
Formulae needed for part (a) are.

f
Siiid = i‘( s = —}_ feiid = ¢
o I h

as +h ot

to part (a) it the angle changes from A to 2A
A vou will need to see the connection between A
b and 2A on page 9 of the maths tables

‘ Uise of the above rules is more or less confined

None of the above are in the tables and must be learned off by heart .

Formulae needed for part b.

P Length of arc PQ

l{_}(")\ — \ -

- 2
360

A
o | 4 11-(;,1?‘ Area of sector A.

The formula for the length of an arc and the area of a sector are on Page 8 of the
tables but are in 4 slightly different format

Questions nvolving the sine and cosine
rules in general appear in part ¢

The Sine Rule is used when vou
know lots of angles.

The Cosine Rules is used when you
know lots of sides

In both cases alwavs let a equal what

vou are looking for.

B h  c
SinaA  SinBb SinC

Area of a triangle %ab.‘i‘fn(_' . Sine Rule

Cosine Rule ¢’ =h" +¢° - 2bcCosA .
The marking scheme works like this any of the above formula filled in correetly 1s
worth 7 marks The same rules as for coordinalc geometry

©www. leavingeert.ic
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5. (a) A circle has centre ¢ and radius 14 cm. P

p and g are two points on the circle and
| Lgop | = 135°. q

Find the length of the shorter arc pgq.

Take 7 = 2,
7
o
(b} Inthe triangle abe, |ab| =5 cm and |bc| =% em.

The area of the triangle is 16.58 cm*. 5

(1) Find | Zabc |, correct to the nearest degree.

(ii) Find | ac’, correct to the nearest centimetre. b 8
N

(¢)  Alighthousc, 4, is observed from a ship
sailing a straight course due North.
The distance from p to # is 2 km and the bearing
of the lighthouse from p is N 41.3° E.
The distance from g to 4 is 2.64 km.

(i}  Find the bearing of the lighthouse from q.
(ii)  The ship is sailing at a speed of 19 km/h.

Find, correct to the nearest minute, the time
taken to sail from p to g.

Marking scheme changes for 2005
Question 5(a): The marks can only be altocated as Tollows: {17 10 marks. correct answer: (i) 7 marks, one ermor in
formuli or substitution (old scheme 9 murks): (i) 3 marks, correct answer no work or has @ reles ant sl
Comment: in many situations a correct answer with no work will get full marks. see the folfowing questions
alt on 2005 Paper 2 1(a), 3(a).(c). 4(a). 6(a).(b).fc). 7{a). etc.. all of the above gof full marks
where no work is shown, Why is trigonometry being penalised? The trigonometry question is
nat popular: marking it iike this wilt not increase its popularity,
Question M} The marks can only be allocoted us Tallows: (11 10 marks. correct answ er work shown: 101 9 marks,
rownd ot omitted or incorrect 1131 7 marks. Uie sine of the angle I> fuund but not the angle.or one error in finding the
anglel Git) 3 marks. attempt mark or corecet ansser no work: tiv 1 0 marks. oo step in the right direction, Stbwii) The
marks can enly be allocated us follows: (i) 10 marks. correet answer work <hown: i 9 marks, cound aff ereor or
incarrect: iy 7 marks. 311 in the cosine tormula but mahes a mess of the caleulations or 2ot 4 correct answer having
made mistuhes in the caleulations tie. wrang was right answery: tiv) 3 marks. no work shown! Ihe attempt mark.
Comment:  Keeps punishing the good student and the student who makes a minor mistake. This marking
scheme awards 7 marks for filling in a formula correctly but 1akes awa y 3 marks for a small error.
Question S(e)iin The marks here are allocated as above but i {clin the marks are allocated os follows: i1y 1k marks,
correct answer with work shown: tiie 7 marks, correct tormula Glled in correctly or mcorrectly: i) 3 marks, correct
answer ne work or any atteimpt
Comment:  You can see ihat they are giving marks for basically tumning up in this part of the question —
reason beirig that very few students were able to do it. in most parts of the question it really was
not possible to get the right answer with no work shown. but man y ex Higher course students
could have arrived at most of the answers sho wing very fittle work so what amount of work must
be shown?
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(a) |short arc pyl = LRy Jrr
P 17560 "
135, 22 143
R — 21— 14 =33 (10 marks)
q 60 T 7 ‘ v
. - . | .
(b a (i} Areaofatriangleis o= < absine
I . -
5 = :{3}{8}51:19: 16,58
. 16.58
g siné = 0 :
20
b 8 I )
sinfl=0.82% =  #=1nd fnsin.820 = 36° (10 marks)
(1) To find !m‘i use the cosine rule ras we know. lots of sides: always let « equal what
you are locking tor)
a’=h 40" =2hccos A
o] =578 —2(5K®)cos 6 v lae T =ddl6 — acl= V426 = 663
fac| =7 cm (10 marks)
(<) N

300 (1) Lse the sine rule to find x

sinAd_ sin R

o h
108.7¢ siny _ sindl.3
2 264
. 2sm4l.3 "
= sIny= i
2.61

— siny=05 = =34

. The bearing of 4 from ¢ is S30°F or E60°S (10 marks)

(i) Complete the triangle Zh +41.2+30 =180 = H=180—71 3=10%7

Use the sine rule to find | py;

sinl08.7 sin30 _ 2sinl08.7

|p(;i‘ 2 sin 3¢

= |pq! =3.79km

e distunce . 379 B} i
Time = — = —— = {1199 =012 hours = 12 minutes

specd 19

~. Time taken in sailing from p to ¢ is 12 minutes.

{10 marks)

Comment: Nice question apart from c(i}. Nobody had any idea what a beanng was’
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(a) The lengths of the sides of a right-angied triangle are
shown in the diagram and A is the angle indicated.

7]

() Write down the value of cos A,

(ii} Hence, find the angle A, correct to the nearest degree.

R . o
by A circle has centre ¢ and radios 4 cm.

o and & are two points on the circle and
| Zavh . = 1307,
{t) Find the area of the circle,

correct to the nearest cm™

(i) Find the area of the scctor aod,
correct to the nearest om’

(iii}  Find the length of the shorter are wb,
correct to the nearest en.

() In the triangle abe. 15 a point on [Ac].

Iy

b =5om, fac, 7 om

Sdea = 827 and  ZLewd D= 507 5
(i) Find i de i, correct to the 7

nearest om.
(ii) Find + b |, correct wo the b 827§
.
5 o

nedrest Cm.
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. adpcent Iy
(H]] 1y e | —— -—
Iy potense 4
10 8 (i) d—eos ! B
[}
{10 marks)
6
h o (0 Arca of the cunve is 0°
I R
- ! o~ : . 130
/ I N 4 = 1o (7o nearest cm?7)
{ :E,_]_ \'l {(ii) Area of the sector is
o
l "N\ ! 150 o :
N A / == lor ——nx (7o nearest cm™77) {14 marks)
\\ \\ /,f 34l -
\\H_— L .J; ) N l_;“
(s Length ot arc s - Zar
RISLA
{30 Lo . o
—— lmidr——nx (7o nearest cm? 4] {10 marks)
Al R
) P (- Use the s mile to find |4
: SIS0 S AN Tl Y -
- I o Te— = T
| YV . s 4N
L e =T em (10 marks)
vy Use the costne rule to find Iw’?‘ Hint: Use the tnangle b
bt =T b =2 {'.'L'||J"‘n'|k'l.\.‘&N:‘
ab’ =7 #12° =2(7)12)cos82 = 169.62
= ah=Aflnval =15 cm (10 marks)

Camment: Nice grestion if you know your stuff. Trigonomelry should be on everybody's list.
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