Maths 4™ ESO

15" TERM GENERAL EXAM

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

1) Classify according to number type and mark on the real number line the
following. (Notice that some nhumbers may be of more than one type).
a -7 b. 1.25

a. V4 d.-0.83
2) Calculate and simplify:

a. \/180—,/12980+x/4500—\/50c1: b, {1+16+ 15+ 16 -

3) Calculate and simplify:

\/gi/ﬁ% (3 ” jZ
Y~ b. \/2—3 =
N7

4) Rationalise and simplify:

. ¥5+43 i

" 5-3 s

5) Solve: x* —x>-13x*+x+12=0

6) Solve: v/3x -2 —/x+3 =-1

x—1 1 1
7) Solve: — =
) Solve xP—x x*-1 2(x+1)

8) Solve: (x? —1f — (2x +1)2x —1)=3(2 - x?)

2 1

—+—=1
9) Solve the following simultaneous equation: x vy

x-y=0

2x+y=6
10) Solve the following simultaneous equation:

Jx—y=-3
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SOLUTION

1) Classify according o number type and mark on the real number line the
following. (Notice that some numbers may be of more than one type).

a -7 Real, Irrational, negative

b. 1.25 Real, Rational

c. +v/4 Real, Rational, Natural (+2)
d. -0.83 Real, Rational, Recurrent decimal, negative
125 5 100N =83.333... 75 5
125="—""—==, =0. ON = ===
=100 4 NT08333 {101\1:8.3333.... —IN=7-N=55"%
= 5
-083=-—=
6

2) Calculate and simplify:
o V18a - 1298“ +V450a — 504 = 3+2a —%JE +15v2a - 5+2a =

:[3_§+15_5jm:9—8+345‘15m=§m

b.\/1+\/6+\/5+\/1_ =\/1+\/6+«/5+4 =J1+6+3 =1+3 =2

3) Calculate and simplify:
BN (@ T s
- V32 2y ¢/2 2" 2

2

b. (W@J ~ ) =26 =42
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4) Rationalise and simplify:

V5++3 _(B+y3)VE+3) 5" +2(3/5+43° _8+215 _, =
B-3 (B-BB+V3) sy 2

2o wal? 2@ 2 2

5) Solve: x* —x>-13x*+x+12=0

Factorsof 12: £1,+2,+3,+6,+12

P(x)=x*—-x*-13x* +x+12

P(1)=1* —1° ~13+1412=0; P(-1)=(-1)* —(-1)*-13-1+12=0

1 -1 -13 0+l +12 x2-x-12=0

1 +1 0 -13 -2 _1+41+48 4
1 0 -13 -12 0 B 2 \-3
-1 -1 +1  +12

1 -1 -12 0
Solution: x=1,x=-1,x=4,x=-3

6)v3x -2 —Jx+3=-1-5+3x+2 =-1+/x+3 to the power of two:

3x-2=1-2Jx+3+x+3 > 2/x+3 =-2x+6 —[2/x+3) =(6-2x) >
Xx=6

x=1

Check: V3:-6-2 -\J6+3 =-1-416 —\/9 =4 -3 % —1 Tt is not a solution
V31-2-V1+3=-1>1-/4=1-2=-1 It is a solution Solution: x = 1

4(x+3)=4x°+36 —24x — 4x°* -28x+24=0 —>{

x -1 1 1
7 — =
)xz—x x? -1 2(x+1)
x? —x=x(x-1)
x?-1=(x+1)(x-1) m.cm.= 2x(x +1)(x - 1)

2(x+1)=2(x +1)
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x-1 1 1 _)(x—l)Z(x+1)—2x: x(x-1) o

x?—-x x?-1 2(x+1) 2x(x+1)(x-1) 2x(x+1)(x-1)

x=2

x=-1

x= -1 It is not a solution (denominator 0) Solution: x = 2

2x2—2—2x=x2—x—>x2—x—2=0—>{

8) Solve: (x? —1f —(2x +1)2x -1)=3(2 - x?)
x* —2x? +1-(4x% —1)=6-3x? > x* —2x? +1-4x? +1=6-3x
x* -3x? —4 =0 —biquadratic -z=x*>=2?-3z2-4=0

4 =4
, 39xle (4 x=md
2 -1 \x=+/-1
Solution: x =2, x = -2
E+l:1
9) Solve the following simultaneous equation: X 'y
x-y=0
2—y+i:ﬁ 2y +x =X
Xy Xy Xyt-— yrxeE y}62y+y:y2+y2—3y:0—>y(y—3):0
x-y=0 x=Y

y =0 Itisnot asolution (division by zero)

%
y=3->x=3

Solution: x=3,y=3

2x+y=6
10) Solve the following simultaneous equation:
Jx-y=-3
2x+y=6 y=6-2x
6-2x=Vx+3=3-2x =X
&—y:—S}%y:&+3}: x+3= Vx
9
(3-2xf =(Vxf = 9-12x+4x? =x = 4x* -13x+9=0 > x = 4
1

9 [9 9 3
-2.2=-|=Z L=
Check: 3-2x=vx - 4 \/;%3 277 No
3-2.1=41-53-2=1 Yes—»y=6-2-1=4

Solution: x=1,y=4



