GR 11 REVISION:  ANALYTICAL GEOMETRY
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Exercise 4
1. Find the angle of inclination, correct to two decimal places, for each of the

iven lines
11 y=—4x+8 12 3y-15=18
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2. Caleulate the angle of inclination for the lines that pass through each of the sets
of points Aand B given below, correct to two decimal places,

21 A(-2:3)and B(0; -6) 22 A(}:-5)and B(-3;-7)
23 A(I7: 5)and B(-23: 10) 24 AGS:-2.75) and B23: 1.78)

3. Points P(-1; 1), Q(3; 0) and R(-1; -2) are given.
3.1 Determine the size of RPQ correct to two decimal places.
3.2 Determine the size of PRQ correct to two decimal places.
3.3 Hence determine the size of PQR.

The straight line AB has the equation Sy - 3x ~ 5 = 0. Another straight line is
drawn 10 intersect AB at P (5 4) such that the acute angle between AB and
CDis45°.

4.1 Determine the gradient of the fine CD.
4.2 Hence, or otherwise, determine the equation of the line CD.
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Exercise 5: Complex procedures

1. Points P(-9; 4). Q(3; -2), S(x; ) and R (~3:~8) are the vertices of a thombus.
PQRS. Use this information to find the size of interior angle PRS.

2. A(-1:1), B(3; 0), C(~1: -2) and D(3; 3) are the vertices of quad ABCD. The
diagonals. AB and DC meet at point O.
2.1 Prove that ABCD is a parallelogram,
2.2 Determine the size of AOD, correct to one decimal place.
23 Hence determine the size of OAD, correct to one decimal place.
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Exercise 6

Complete this exercise before going on to the more involved questions to ensure
that all your basic skills are in place. Write down only the number of the correct
answer.

P11 and Q(-3:
A () B (2) C

) are two points. The midpoint of PQ is:
(32 D

2. The x-intercept of the straight line with the equation 2v +y +4 =0 is:
A (40 B (0:0) [N EA) D (2:0)

3. What is the distance between the points P(6; 6) and Q(2: 3)?
A 25 B 16 c s D 9

4. Aline with an inclination of 45° and that passes through (0; 3), is defined by:
A y==x-3 B yt3=x C yrx=3 D p=x+3

Aline with an inclination of 135° and that passes through (4; 0) is defined by:
A ytx=4 B y+4=—x C y=x+4 D yidr=1

The angle between the straight line 2y — 2v = 3 and the positive x-axis is:
A 300 B 60 c a5 D135
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7. The equation of the straigh line through (-2; 4) and (2: 2 i:
A y=-2x+6 B y=-lx+6
C 2p-x-6=0 D 2=+

8. Which line though (3: ~4) is perpendicular to 2x — = 42
A 2p=x-5 B
€ y=-lx+s D 2

9. Thelines y+2¢~3=0andy-2x 1 = 0 intersect at;
A B (2

10. For the points A(6: ), M(2; 5) and B (x; 3), the values for x an
AM = MB are:
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1 The line scgment joining the points A(3: 2) and B -6) is paralll 10 the line
segment joining the points C(a; 4) and D(8; -4). Calculate the value of a.

12 P 1), Q(5: 2) and R(4: =3) are the vertices of the triangle with PQ=PR.
Determine the value of x.
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Exercise 7

Points A(-3; -4), B(~1;-7), C(2; -5) and D(0; -2) are given.

1.1 Caleulate distance AC and distance BD. (Leave answers in surd form.)

12 Determine the coordinates of M, the midpoint of BD.

1.3 Prove that AM L BD.

1.4 Prove that A, M and C are collinear.

1.5 Whatis M with regard to AC?

16 Without doing any more caleulations, identify what type of quadrilateral
ABCD is. Give reasons for your answer.

In the Cartesian plane, the three points A(-S; 5), B(4: ~5) and C(1; p) are
collinear (i.e. ABC is a straight line). Determine:

2.1 the length of AB

22 the gradient of AB

23 the angle that AB makes with the positive x-axis

24 the equation of AB in the form ax + b + ¢
25 the value of p.
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3. PQRS is a parallelogram with vertices

P(4: 1), Q(6: 3), R(x: y) and S(-4; -3), 4 Q63

3.1 Calculate the length of PS.

3.2 Determine the coordinates of the
pointR

33 Prove by means of calculation that

x~ 1 is the equation of the
straight line through Q and S.

34 Hence determine the value of a if Sy
the point T (5; a) lies on the line QS.

P

In the diagram, ABC is a triangle. The

coordinates of A are (1; ~1) and the equations

of the sides BC and AC are

x-3p+6=0andx—y-2 =0 respectively.

4.1 Show that the coordinates of B are (0; 2).

42 Whatis the gradient of BC?

43 Prove that ABC =

44 Find the coordinates of C.

45 Calculate the length of AC. (If necessary,
give the answer in the surd form.)
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5. M(-]; p)is the midpoint of the
line segment AB. The coordinates of A
and B are (¢: 4) and (-4: 1)
respectively.
5.0 Caleulate the values of p and g.
5.2 Find the equation of the
perpendicular bisector of AB.

6. The straight line y = + 4 intersects

the y-axis at P and the x-axis at R.

“The straight line through P and with a

‘gradient of 2 ntersects the x-axis at Q.

6.1 Caleulate the coordinates of
PandR.

6.2 Write down the equation of the
straight line through P and Q.

63 Calculate the magnitude of PRX.

6.4 Calculate the magnitude of PQX
(correct to one decimal place).

65 Show that the acute angle 0 formed between the two straight lines is

equal to 71.6°.

6.6 Determine the gradient of PL (correct to one decimal place) if PL bisects
the angle 6 (i.e. QPR) with L on the x-axis.
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In the diagram, PQRS is a parallelogram with PS parallel to the y-axis. The
coordinates of P-and R are (~6: 3) and (9: 3) respectively. The equation of SR is
Sy=2e-3.

7.1 Determine the equation of PQ. 7.2 Calculate the coordinates of Q.
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8. In the diagram, which is not drawn to
scale. P(-1: 2), Q(x; ~3) and R(l; 1) are
points in the Cartesian plane. PR L RQ.
Calculate:

8.1 the gradient of PR

82 the value of x

83 the length of PR in surd form

8.4 the area of APQR

8.5 the equation of the straight line
passing through R that bisects the
area of APQR.

9. In the diagram, OABC is a
parallelogram with A and B the
points (~4: 4) and (6: 6)
respectively. Point O is the
origin. The diagonals intersect at
D. Determine:

9.1 the coordinates of D
9.2 the equation of AC
9.3 the equation of OC
9.4 the coordinates of C.
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Exercise 8: Complex procedures
1. In the diagram, A(3: -8) and B(9%; 10) are

two vertices of AABC. The altitude AD

cuts the median CM at Q(9: 4).

Determine:
1.1 the gradient of AQ
1.2 the equation of BC
1.3 the equation of CM
14 BAQ.
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2. The vertices of a triangle are M(-15: 6). N(I: 0) and P(4: 0).

21
22
23

24

Caleulate MNP, .
Determine the equation of the bisector of MNP

Write down the coordinates of a point U (in the second quadrant) so that
MUNP is a parallelogram.

Determine only the x value(s) of a point Q(x: ) if QP = 2QN. Give your
answer correct (o two decimal places.
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3. In the diagram, the equation for v B
ABis y = 5x — 17. and for BC is
x+y= 13, Calculate the equation of )
the median, BD.

4. A(-1:4), B(-2: -2) and C(3; 2) are the vertices of AABC.
41 Determine the equation of the median BE.
42 Calculate ABC.
4.3 Determine the coordinates of D if ABCD is a parallelogram.
4.4 Use analytical methods to prove that D lies on BE produced.

5. ABCD is a thombus with A(0; 4) and B(-3; -2) as two of the vertices.
‘The diagonals AC and BD cut at K(1}: 2. Determine:
5.1  the coordinates of C and D.
5.2 BAD (correct to two decimal places).
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Exercise 1

1. Find the equation of the straight lines that have the given gradients and pass
through the given points:
L m=2.(1:3) 12 m=-2,(-2:4) 13 m=3.(1:3)
14 m=0.(-3%2) 15 misundefined, (-3;2)
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Find the equations of the straight lines that pass through the following sets

of points:
21 (2:4): (4T 22 (3i-5k(-22)
23 (1363 1) 24 (4~ -2

Find the equations of the following straight lines:

31
32
33

cuts the y-axis at -2 and has a gradient of -3
cuts the y-axis at -5 and the x-axis at 3
cuts the x-axis at p and the y-axis at .

Find the cquations of the following lines:

a1
42
43
44
45

passes through the origin with  gradient of -2

passes through (3; 1),is parallel to y = 3x— 1

passes through (-1 2), is parallel to the line through (2; 1) and (-1 7).
passes through (3; 1), is parallel to 6x + 3
cuts the y-axis at -2, and is parallel to the line that cuts the y-axis at 2 and
the x-axis at 4.

Find the equations of the following lines:

51
52
53
54

55

56

passes through the origin and is perpendicular to y
passes through (0; 2) and is perpendicular to
cuts the y-axis at 4 and is perpendicular 10 x + 2y
cuts the y-axis at -2 and is perpendicular to the line through (3; 2)
and (13 6)

passes through (2; 5) and is perpendicular to the fine through (1 4)
and (3:2)

passes through (2: 1) and is perpendicular to the line through (-3 2)
and (2: 4).





