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INSTRUCTIONS AND INFORMATION

14,

-

This question paper consists of 5 questions.
Answer ALL the questions.

Clearly show ALL calculations, diagrams graphs, et cetera which you have used
in determining the answers.

Answers only will NOT necessarily be awarded full marks.
If necessary round off your answers to TWO decimal places unless stated otherwise.
Diagrams are not necessarily drawn to scale.

You may use an approved scientific calculator (non-programmable and no graphical)
unless stated otherwise.

Write neatly and legibly.
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QUESTION 1

In the diagram below L(-5;-2), M(—1;—6)and K(5;4) are the vertices of A KLM

in a Cartesian plane.

14

12

1.3

1.4

15

1.6

K(S; 4)

z |

b 4

L(-5; -2)

M(-1; Jsa

Calculate the coordinates of N, the midpoint of MK

Determine the gradient of LM

Determine the equation of the line NP parallel to LM passing through N.

Determine the angle of inclination of LM

Show that £ KLM = Z KML

Show that LM = 2NP, where P is on KL

(2)
()
3
(2)
(&)
(6)

[20]

Copyright reserved Page |3 Please turn over



Dewnloaded from Stanmosephiysios.com

EC/June 2025

QUESTION 2

2.1

If 8tan 4 = —15and sin 4 > 0, determine

Determine without the use of a calculator and with aid of a diagram the

value of cos 4

2.2 If sin54" = p, express the following in terms of p without using a
calculator.
2.2.1 sin(=126)
222 tan234’
2.3 Simplify without the use of a calculator
cos(180" — x).tan(—x).sin”* (90" —x) .
23.1 sin(180° — x) /
2.3.2 sin®23 +sin’ 67
QUESTION 3
3.1  Determine the general solution of
2sin(x +15") = cos 203,5
3.2 Solve without using a calculator
cos(2x —10") =sin(x +40 ) where x €[-180;180]
3.3  Consider the following identity :

14+ 2sin@.cos 0
sin @+ cos ¢

=8in @+ cos ¢

3.3.1 _Prove the identity

(&)

“

(2)

(7)

(2)

[20]

(&)

(7

4

3.3.2 For which values of x is the identity undefined for x e (— 180°;180 ) (5)

[21]
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QUESTION 4

4.1 In the diagram below A4, B and C are points on the circle

C

A

Use the diagram to prove the Theorem which states that : if O is the centre
of the circle, then AOB =2C (6)

4.2 M, P, S and T are points on a circle with centre O,PT is a diameter. MP,
MT, MS are drawn. M =53°

M.

Determine with reasons, the size of O, (4)
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4.3 Inthe diagram below, O is the centre of the circle GEF. Use the diagram to
prove the Theorem which states that:

If ET is a tangent to the circle, then F E‘T = (A} (7)

4.4 RS is a diameter of the circle with centre O. Ghdl’jd_-ST is produced to W.
Chord SP produced Meets the tangent RW' atVRx1=55 :

w v R W

S
Calculate the size of :
441 WRS (1)
442 W 2)
443 P ©)
4.4.4 Prove that: ﬁ, = P%S (4)

[27]
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QUESTION 5

In the diagram below, a circle is drawn passing through A, B, C, D and E. The
tangent at B and C meet at T. BEC=x and D= y.

A

T
Express each of the following in terms of x and f@rgﬁ
1 B, @
52 G ()
53 T 3)
54 4 (2)
55 B 2)
[12]
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INFORMATION SHEET: MATHEMATICS

L —b++/b* —4ac

X

2a
A= P(1 + ni) A = P(1—ni) A= P(1-i)" A= P(1+i)"
T =a+(n-1)d S, =g(2a+(n—l)d)
Tn:ar"_’ S :a(rﬂ—l) 3 r#l S, = & s —l<r<«l
" ?”—l l_r
e r(l+{)” =il PZ.\‘[]—(I‘H)_ }
i i
. (x+h)—
09 tim LGN =)
h—0 h
d:\/(xz _x1)2+(y2_y1)2
y=mx-+c y=y, =mx—x) m=tan @
(x—a)2+(y—b)2 =
a b € 2 2 2
In AABC: ——=———=— a”~=b"+c"—2bc.cos A
sind sinB sinC
area A ABC = % ab.sinC
sin(a' + f) = sina.cos f§ + cos a.sin 3 sin(a - ,6’) =sina.cos ff —cos a.sin ff
cos(a + f8) = cosa.cos 3 —sin a.sin 3 cos(a — ) = cos a.cos 3 + sin a.sin 8

cos’ a —sin’ «

cos2a =41-2sin’ « sin2a = 2sin .cos &
2cos’a—1
n 2
. Zx , &= (xi—x)
X = g ==
n n
P(A4) = n((;; P(A or B) = P(4) + P(B) — P(4 and B)
n

D (x-x)y-)
v=a+b b=
yearor Y (x-%)
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QUESTION1
1.4 5-1.4-6
N 2 o v" x — coordinate
) (2'_]) v’y — coordinate (2)
1.2 -6+2 v" subst. in corr. orm
n =
M 145
o] v answer (2)
1.3 | my, =m,, (NP//ML) v my, =-1
=-1
y=-x+c v subst.
-1==(2)+c¢
c=1 v' answer
y=-x+1 &)
1.4 | tanf=—1 v tan @ = —1
0 =135 v’ answer (2)
L5 | rg= \/(5 57 +(4+2)° v subst in corr. Form
=234
MK = J(s + 1)2 1 (4+6)
L LK = MK
ZKLM =ZKML (L’s opp. = sides) _ LA Q)
1.6 | zar= \/(_5 12 +(=2+6)° | V" subst in corr. Form.
5 v'LM value
=4
v
But P(S—ZS,¥J (mid-point theorem, PN//ML) Bean
p(0;1) v" P coordinates
S PN =(2-0)% +(=1-1)} ¥'subst. in corr. form.
=242
- LM = 2PN v' PN value (6)
[20]
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QUESTION 2
2.1 8tan 4 =-15
tan 4 = .
v dividing by 8
v r —value
r=+/(-8)* +(15)° |
(=8)” 48 v'v" diagram
=17
cos 4= - v' cos A - value
17 (5)
2.2.1 | sin54" = p v’ x — value
x=yl-p’ ¥ —sin126
sin(—126") A
=—sinl26 & 74
=—sin54’ )
=—p of8
(4)
222 | tan234 worephf
= tan 54 v’ tan 54
-2 5 v' answer
- )
2.3.1 2 L s in2(90° —
cos(180 x?. tan( Ox). sin“ (90 —x) s i / —cosx
sin(180 —x)
5 v —tanx
_ (—cos x).(—l tan x).cos” x — & ot
Sin x N sinx
COS X i cos” x
- T ;i sin x
_ coS X i i —
sin x CoS X
=cos’ x+sin’ x v’ simplification
=]
v @)
2.3.2 | sin®23" +sin’ 67 v cos? 23
=sin” 23" +cos® 23’ !
=] (2)
[20]
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QUESTION 3
3.1 |- 2sin(x+15") = cos 203,5° v —0.92
260 - 052 Wy
IR e Lraol o
RIS =180°+27.39 +k.360 v x=192.39" +£.360
O
x+15 =360"—27.39" +£.360° keZ v x=317.61"+k.360°
x=192.39" +£360" or x=317.61" +k.360°
keZ vkeZ (5)
OR OR
2sin(x +15") = cos 203,5" v -092
2_sin(x e 105 )=-0.92 # _ous
sin(x +15 ') =-0.46 v x=-42.39"+£.360°
x+15" =sin"'(—0.46) + k.360" or
x+15 =180" —sin™' (-0.46) + k.360° Y x=192.39 +k.360
x=-4239 +k360 or x=192.39" +£.360° W ;q
kielZ
e 5)
32 | cos(2x—10") =sin(x+40") B |
cos(2x —10") = cos[90" — (x +40")] - — (G40 )]
cos(2x—10") = cos(50" — x) orenhiais com IS
2x—10"=50" = x+,360" or VI2XE10T=550  +x+k,360
25 —10" =—50" + x+k360° keZ Y simplification
o . . . v x=-100
3x=60 +k360 or x=—40"+k360" keZ ;
3 2 v x=20
x =20+ k1200 1oy V3o A0’
x=-100";-40",20":140 7
3.3.1 , 14+ 2sinf.cosf
LHS= _ L
sin @ + COS& v 1dent1ty
~ sin” @+ cos’ @+ 2sin f.cos O L .
S 050 factorizing
% (sin@+ cqsﬁ)(sin9+cosé') Y
sin @ + cos &
=sinf+ cos @ = RHS (4)
3.3.2 | sinf@+cos@=0 v’ transposing
sin@ = —cos @ v' dividing by cos
sind |
cosd v identity
tan@ = -1
0 =tan"'(-1)+ 180"k V=l
0 =-45°,135°, 7 135° )
[21]
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QUESTION 4

4.1

Construction : j'Oin'C’fo O and produced v’ construction

In AAOC
Ci=A ( OC = OA, radii)
O, =C+A4 (ext. ZofaA)

1 =2C1
In ABOC
" =B ( OC = OB, radii )
0,=C,+B (ext. 2 ofa A)
0. =BC.

L 0=2C 'S
A0B=2C (6)
A . v S v
4.2 0, =106 ( L at centre =2 x L at circum. ) 5 VR
(33 =74 ( sonastr, line) V'S YR (4)
OR
fv}z =37 ( <subt. by diameter ) v'S YR
62 =74 (ZLatcentre=2 x Latcircum.) | v § v R (4)
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43
wrechiekcom
Construction : draw diam. EH then join Hto F v’ constr.
F+F, =90  (subt. by diam.) —
EAI+P}2=90° (sumofL’sina A)
Also éﬁéz =90 (tan L radius)
E+H,=E+E,
Be<iH,
but (A? = I—E’z ( £’s on the same segm.)
FET =G 7)
4411 wRs=90"  (tan L radius) M
4421 2 oo (  subt. by diam. )
W+R =T  (ext. ZofA)
W= 900 =35 v answer (2)
=35
ks }A{ = 122 ( £’s a the same segm. ) v SR
A= ’s
V'S (3)
V'S
ext L=int.opp. £) | v S vR
quad. )
vR 4)
[27]
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QUESTION 5
5.1 i
B, =x ( tan — chord Theorem ) S IR )
5.2 j,ﬁ ( ( tang. fro e point ) V'S v R
' s) /SRR Q)
faA) vS YR
Vs 3)
5-4 i B N ¥
i 78
>3 B, ~ (opp. %;ﬁ%:yclic quad.) S R @)
OR OR
B =180 — ~ on the same segment
1 ¥ ( gment) /S YR @)
[12]
OTAL: 100 MARKS
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