Mathematics 2 Unit Diagnostic Topic Test Number 1

2 UNIT TEST NUMBER 1

1996
Coordinate Geometry - Plane Geometry - Trigonometry.

QUESTION 1. (9 marks) Marks
(a) Plot the points 4(2,-1), B(5,3) and C(0,4) on a number plane. 1
(b) Find the equation of 4B in general form. ) 2
(c) Find the perpendicular distance from C to AB. 2
(d) Find the area of the triangle ABC. 2
(e) Find the coordinates of D so that ABCD is a parallelogram. 2

QUESTION 2. (3 marks)

Ny Write down the three inequations 3
y=x+1 which simultaneously satisfy the
A region inside the triangle ABC.
\ .
+3y=12
10 ;
X
A€ \
x=-2

QUESTION 3. (13 marks)

(@) Inthe diagram, CB// DE and BC = BF.
CF bisects ZBCD. ZCDE=174".

Find the size of ZA4BC, giving reasons.
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' Marks
(b) ABCD is a parallelogram and FG //AD. E 5

DFE and CBE are straight lines.

(i)  Prove, using the properties of A F
transversals cutting parallel

DG _CB

GC BE’

lines, that

(ii) Hence prove that
AFx BE=FBxCB.

(W)
Q)

(c) Inthe diagram, ZABC = LAED. 4
AB=6cm, AC=4cm,
CE=8cm, BC=5cm.
(i) Copy the diagram onto your answer sheet.

(ii) Prove AABC /il AADE.

(iii) Find the lengths of BD and DE.

QUESTION 4. (15 marks)

(a) Write down, in surd form, the values of: (1) cos 30° (i) sec 45° (iii) cot 150°. 3

1w
w

(b) Write down all values of 8, 0° <8 <360°, for which sin6 =
(c) Solve 3sin@=2cos® for 0°<6<360°, tothe nearest minute. 3

(d) A point Qis 5.5 km south-west of a point P, and a point Ris 8.2km on a bearing ¢
of 1477 from P.

(i) Whatis the size of ZOPR ?
(ii) Find the distance OR (to 1 decimal place).

(iiiy Find the size of ZPQR (to nearest degree), and hence find the bearing of
R from Q.
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2 UNIT TEST NUMBER 1
1996

SUGGESTED SOLUTIONS

QUESTION 1

(@)

(b) Usey—y;=mx-x;) tofind equation of 4B

_Y2-n
T x3—-X1
_3+1
5-2
4
== 1
3
y+l= ﬁ”—(1:—2)
3
3y+3=4x-38
4x-3y-11=0 1 Total=2
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(c) PerpDist. = axitbyrte
Ja*+b?
_|4x0-3x4-11 1
J47 432
- iil
5
= 253 units 1 Total =2
(d) Length 4B = {3%2+42 Note :  Using the distance formula
d= J(Xz ~x) + 2 -y)’
=5 units 1
Areaof AABC = % x base x perp. height
=115 units? 1 Total=2

(¢) PlotD from C: go down 4, and back 3, because
A is down 4 and back 3 from B, DC//AB.

Therefore D is (—3,0).‘ 1,1 Total=2
Alternative solution :

Diagonals have the same midpoint.

Midpoint of AC is (1, 1-12-) . BDis(x,y), Note :  Using the midpoint formula
midpoint = (xr +Xx3 Y1 +}’z)
2 72 :
midpoint of BD is (%g,y ;"} = {l, l%)
Sox=-3, y=0.
QUESTION 2

The region inside the triangle ABC is given by

x >-2 1
y>x+1 1
2x+ 3y <12. 1 Total=3
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QUESTION 3
A
(a)
D E
ZBCD =180°— ZCDE  (Cointerior angles are
supplementary, CB/DE.) -
=180°-74°
=106° 1
LBCE = LECD (CF bisects £BCD)
/BCF = %(106")
£BCF =53° 1
ZBFC =53° (Angels opp. equal sides BC, BF.)
1
ZABC = 106° (Exterior angle of ABCF
equals sum of interior
opposite angles.) 1 Total=4
®) E
) M /
e C
y DG _DE
6] oC - FE (Intercepts on transversals

cut by parallel lines are in the
same ratio AD// FG//EC) 2

DF _ CB
FE- BE (Intercepts on transversals
cut by parallel lines are in the
same ratio FB // DC.) 1
.DG _CB tal =
G T BE" Total=3
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i DG _AF

(ii) oC - FB (Intercepts on transversals
cut by parallel lines are in the
sameratioAD// FGI/EC) 1

4AF _CB

7B~ BE (from (i) ) 1

AF xBE =FBxCB. Total =2

(ii) In A4BC, AADE
LBAC = LEAD (Common.) 1
LABC=/AED  (Given.)

AABC I/l ABADE (2 angles equal.) 1 Total =2

(iii) ﬁ% = % (If two triangles are similar,
the ratio of corresponding
% = % sides is equal.)
AD=38
BD=2cm 1
g’—é = %Z-E; (If two triangles are similar,
the ratio of corresponding
g = —Z})—ZE sides is equal.)
s DE=10 cm. 1 Total=2
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QUESTION 4
(@ () cos30°= LE—- 1
i o _ . < - } a = L
(i) secd45®= ,/5 . 1 Note : secd5s cosd5 and cos 45 i .
(iii) cot150° =cot(180° —30°)
=-cot30° .
- . SOV o L
=-J3 1 Note: cot30°=— andtan30 =
Total=3
.24 _ 3
(b) sin“8 = )
J3
ing =:— 1
sin6 >
6 =60°, 180°-60°, 180°+60°, 360°—-60°.
8 =60°, 120°, 240°, 300°. 1,1 Total=3
(¢) 3sin® =2cosb Note :  Divide both sides by 3 and by cos®.
tan 6 =2 1 Note : i“l‘lzme.
3 cos®
0 =33°41 or 180°+33°41/
0 =33°41 or 213°41’. 1,1 Total=3
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@ N
P 5}4?

82km

5.5 km

() ZOPR=7¥ 1

(i) To find OR use the cosine rule.
OR? =552 +822-2x55x82xcos78" 1
QR? =78.736

QR =8.9 km (correctto 1d.p.) 1 Total=2

(iii) To find angle POR use the sine rule.

sin ZPOR _ sin78°
82 89

. _ 82xsin78°
sin ZPOR = 35

ZPQOR = 64”(correct to nearest degree) 1

Bearing of R from O is 45° +64°, i.e. 189° 1 Total =3
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