Maths 4™ ESO

EXAM 3_2  (Geometry-Trigonometry- Functions)

1. Two men on opposite sides of a TV tower of height 50 m notice the angle of
elevation of the top of this tower to be 45° and 65° respectively. Find the

distance between the two men. (1.25 p)
2. Find the Domain of the following functions: (1p)
3 —
f(x)=3,/Xx+2x; g(x)=v-x*-5x+6

3. Suppose that sina = —% and « lies in quadrant IV. (Don't use a calculator).

a) Draw the angle o
b) Find the other trigonometric ratios for o. (1.25 p)

4. Consider: Triangle ABC with vertices A (-1, 3) B (4,1) and C (6, 6)
a) Sketch triangle ABC on the Cartesian plane.

b) Show that ABC is an isosceles triangle.

c) Determine the co-ordinates of M, the midpoint of AC.

d) Determine the gradient of AB.

f) Find the equation of the height for AB.

g) Find the equation of the perpendicular bisector of AC. (4 p)
2 x <=3

5. Plot the function (don't use a table data): f(x)={-2x-4 -3<x<2
3 xX>2
x -1

And find:

a) Domain and range.
b) Increasing and decreasing intervals.
c) Continuity. (1.5 p)

6. Find the equation of a circle that has a diameter with the endpoints given by
the points A(-1, 2) and B(3 , 2). 1p)
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SOLUTION

1. Two men on opposite sides of a TV tower of height 50 m notice the angle of
elevation of the top of this tower o be 45° and 65° respectively. Find the
distance between the two men.

tan 45=@; tan 65=@
X Y

50
= = O
50m X< an45 >
50
= =23.32
Y tan 65
45" 65*
x y

The distance between the two men is 73.32 metres

2. Find the Domain of the following functions:

f(x)=3

x3 —Bx
X+2

g(x)=v-x?-Bx+6 — -x° —5x+620e—x2—5x+6:0:>x:<
Dom(g) = [-6,1]

Dom(f) =R —{-2}

-6
1

3. Suppose that sina = —% and « lies in quadrant IV. (Don't use a calculator).

a) Draw the angle o
b) Find the other trigonometric ratios for o.

sinzoc+coszoc=1acoszazl—%=§_é
COS(X=+@ﬁsec(x:i
5 V21
2 Va1
tahoo=-—— - cot oo =———
N Va1 2

(N

5
! cosec o =——
215 . 2
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4. Consider: Triangle ABC with vertices A (-1,3) B (4,1) and C (6, 6)
a) Sketch friangle ABC on the Cartesian plane.

b) Show that ABC is an isosceles triangle.

c) Determine the co-ordinates of M, the midpoint of AC.

d) Determine the gradient of AB.

e) Find the equation of the height for AB.

f) Find the equation of the perpendicular bisector of AC.

d(A,C)=+/(6+1) +(6-3)? =58 u congruent sides AB and BC
d(c,B)=+/(6-4) +(6-1 =29 u

e)Height for AB: point C(6,6) and perpendicular to AB— m =g

Equation: y—6=g(x—6)—>y—6=gx_15_>y:gx_9

f) Perpendicular bisector of AC: point M(ggj , perpendicular to AC, gradient of
Iz :Ii = 2;:; :;J perpendicular m'= _%

AC %mAc:
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Equation: y—gz—z(x—§j %y—2=—1x+§%y =_Zx+£
2 3 2 2 3 6 3 3
2 X < -3 — horizontal line
5. f(x)={-2x—-4 -3<x<2—line, slope (-2),intercepts—y (-4 )
% x >2 — hyperbola  with AHy =0 and AV x =1
¥
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a) Domain and range. Dom =% -{-3}; R=(-83]

b) Increasing and decreasing intervals:
Constant in (—o,~3) Decreasing in (- 3,2)U(2,+e)

¢) It has a removable discontinuity in x = -3 and a jump discountuity in x=2
It is continuous in  R-{-32}

6. Find the equation of a circle that has a diameter with the endpoints given by
the points A(-1, 2) and B(3 , 2).

The centre of the circle is the midpoint of AB, and the radius is the distance
between M and A (or B)

M(_12+3'2L22j:(1'2); r=dMA)=(-1-17 +2-27 =V4 =2

Equation: (x-1)* +(y-2)* =4




