Maths 4™ ESO
3" TERM GENERAL EXAM

Remember: in each question, write the steps you have taken to reach the solution. (1
point each question)

1. Five years ago a woman's age was the square of her son's age. In ten years'
time, her age will be twice that of her son's age. Find:
a) the age of the son five years ago.  b) the present age of the woman.

2x-4 5 _ 4
x?-2x 3x+6 x°-4

2. Solve:

2x-y-1=0
3. Solve by substitution and graphically :

y=-x*+x+1

Xty _X-y
2

3x—2—y32
3

<1
4. Solve the system of inequalities:

5. Find the height of a rectangular box of length 8 cm and width 6 cm, where the
length of a diagonal is 11 cm.

6. A ladder 5 m long, leaning against a vertical wall makes an angle of 65°with the
ground.
a) How high on the wall does the ladder reach?
b) How far is the foot of the ladder from the wall?
¢) What angle does the ladder make with the wall?

7. Suppose that cos o = —% and « lies in quadrant II. Find the other

trigonometric ratios for o .

8. Two girls on the same side of a tower notice the angles of elevation o the top
of the tower are 45° and 60° respectively. If the height of the fower is 90 m,
find the distance between the two girls.

9. A circle is circumscribed about the square ABCD whit vertices A(-1,5), B(-1, 2),
C(2,2), D(2,5). Write an equation to the circle.

10. With point A(2,3) and straight liner: 2x -3y + 4=0
a) Write the equation of a line parallel to r and joining the point A.
b) Write the equation of a line perpendicular to r and joining the point A.
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SOLUTION

1. Five years ago a woman's age was the square of her son's age. In ten years'
time, her age will be twice that of her son's age. Find:

Five years ago In ten years
Woman x° x*+ 15
Son X x+15

x?+15=2(x+15) 5> x* +15=2x+30 - x* -2x-15=0

(o 2EN4+60 <5
2 -3

a) the age of the son five years ago. He was 5 years old

b) the present age of the woman. x*+ 5 = 25+5 = 30
She is 30 years old

2x-4 5

x*-2x 3x+6 x*-4

(@2x-4)3x+6) 5x(x-2) = 4-3x
3x(x2-4)  3x(x*-4) 3x(x*-4

2. Solve:

—mem =3x(x+2)(x-2)

)—>6x2 -24-5x% +10x =12x

N 6
x2—2x—24=0—>x:w:<
2 -4
2x-y-1=0
3. Solve by substitution and graphically : ) —y=2x-1
y=-Xx"+x+1
1+ x, =1 =1
2x 1= x4 x+1 > xP+x-2=0— x= EVI+8 _[Xi=i2Y,
2 X, =—2—>Y,=-5

2x-y—-1=0—>y=2x-1—line, slope =2 and y —intercepts —1
Graphically:

1 1 15

=-x° 1 bol V=——=ZSV|Z, =
y =-X°+x+1 — parabole 1 — =57 (2'4)
y |2

x- intercepts: y=0 — x=1-(1,0)
(1,1)
y-intercepts: x =0 - —x* +x+1=0
x_—li«/1+4_—1i\/g 2 4 1 2

2 2

-1

-3

-4

(=2,-5) -5

-6
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X+ Y X — Y

2 <1 x+y—2x+2y<4}
2

_)
3X—?\/SZ 9x -2y <6

4. Solve the system of inequalities:

y:x+4

-x+3y<4 . —x+3y=4_> 3
9x -2y <6 9x-2y=6 y:9x—6
2

, graphing these lines:

—-0+0<4VYes

0.0)~ {o—o <6 Yes

5. Find the height of a rectangular box of length 8 cm and width 6 cm, where the
length of a diagonal is 11 cm.

d*=6°+8> —-d*=100 - d=10

________ 112 =d® +h®* - 121=100 +h* - h* =21

11 cm

sem  h=+21cm

8 cm

6. A ladder 5 m long, leaning against a vertical wall makes an angle of 65°with
the ground.

a) How high on the wall does the ladder reach?
sin65°= ' > h=453m

b) How far is the foot of the ladder from the wall?
cos 65°:% - x=211m

c) What angle does the ladder make with the wall?
a =90°-65°=25°
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7. Suppose that cos o = —% and & lies in quadrant II. Find the other

trigonometric ratios for o .
In quadrant IT, sina >0, cosa <0, tana <0

5/’/72a+c0520{=1:>5/'/72a:1—c052a:1—i=1—6—>5/’/7cr=1/£:i
25 25 25 b
4
sina 5 4
f — -5 __~
ME= osa 3 3
5

8. Two girls on the same side of a tower notice the angles of elevation to the top
of the tower are 45° and 60° respectively. If the height of the fower is 90 m, find
the distance between the two girls.

90 90 9043
fan60°= "= —y = "= =""""=303m
an y -y NE 3

fan45°=9x—o—>x:?:90m

Distance between the two girls:
90 - 30+/3 =38.04m

90m

10. A circle is circumscribed about the square ABCD whit vertices A(-1,5), B(-1,
2),C(2,2), D(2,5). Write an equation to the circle.

y Centre of the circle: Midpoint AC or BD

-1+2 542 17
A D _ =
M_( 2 2 j (2’2)

Radius of de circle: r=d(A,M)
1 2 7 2
B C d(A,M)_J(Tl) o(Zs)
: 3V 3 [18 \F
1 anm- 33 - 8- 3
29

, 1) 7
1' . _— —_— = —
Equation (x 2) +(y 2) >
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2. With point A(2,3) and straight line r:2x-3y+4=0

a) Write the equation of a line parallel to r and joining the point A.
r.2x-3y+4=0- =§x+i—>m=E
R Y7373 3

: 2 2.5
Parallel line: y—-3==(x-2 =Ex4+2
arallel line: y 3(x )=y 3573

b) Write the equation of a line perpendicular to r and joining the point A.

Perpendicular line: m'= —; —»y-3= —%(x ~2)>y= —%x +6



