UNIT9:
Equations

Level 1
1 Solve the equation x—;—1+3(2—x)=1. .
A -3 B _1_1 C _E D 1_1 E 3
5 7 5
2 Solve the equation (x*+x+2)(x’-x-2)=0. .
A 1, 2 D 1,-1,2, -2
B 2, -1 E All values of x
C -1, =2

3 One root of the equation x* +kx—6=01is 3. k= .
A =2 B -1 c o0 D 1 E 2

4 If px*+(p’-Dx—p=0, x= .

1 1
A —or p D —— Oor —p
p p
B ——orp E —1 or p’
p
C 1 or —p
p
5 If the equation kx’ —2x + k =0 has equal roots, k = .
A -1 D __1_ or _1_
NG
B 1 E Cannot be determined.
C —lorl
6 Which of the following equations has no real roots? .
A x*+2x+3=0 D 2x*+7x+4=0
B x*+5x+3=0 E 2x*+7x-4=0

C x’=5x+3=0


Clue
No clue!

Clue
Form two equations. Either the expression in the first bracket equals to zero or the expression in the second bracket equals to zero.

Clue
Substitute x = 3 and solve for k.

Clue
Factorize with cross method. (The one you learnt at Form 3).

Clue
Set the discriminant equal to zero.

Clue
Which equation with discriminat less than zero.


7 A square is removed from a rectangle of length x (x> 1) and width 1. If the remaining

rectangle is similar to the original one, x = .
A 1++/5 5 1-+/5
2 4
B __1"/3 E 3
2 4
C 1+/5
4
x+2y=5
8 I Y , X+y= .
2x-y=0
A 1 B 2 C 3 D 4 E 5

9] Solve the system {

y=x+7
A x=1,y=6 D x=-1,y=6orx=-2,y=5
B x=-1,y=6 E x=-1,y=6o0rx=2,y=9
C x=1, y=8o0r x=-2, y=5

+y' =14
[10]  Solve {x Y =

2x-3y=1
A x=5,y=3
9 25
B x=5,y=3 orx=—-=, y=——
y ) y 4
C x=3,y=50rx=2,x=§
2 4
9 25
D =3, y=50orx=—-=, y=——
¥ Y ¥ 2 Y 4
25 9
E =5, =3 or =—— = ——
£ ET T

[11]  The difference between two numbers is 4 and the sum of the squares of the numbers
is 136. Find the larger number. .
A 10 D 10 or 6
B 6 E 10 or —6
C 4


Clue
Now two rectangles are similar, so the corresponding sides are in proportion, so 
x/1= 1/(x-1). Solve this equation.

Clue
Solve two simultaneous equations to find the values of x and y, then add them together.

Clue
Sub. the second equation into the first one.

Clue
Same as Q9.

Clue
Form two equations. Let the numbers be x and y. the equations are
x - y =4
x^2+y^2 = 136


[12]  The sum of the squares of two positive numbers is equal to the squares of the sum
of the numbers, which is 16. Find the larger number. .
A 1 B 2 c 3 D 4 E 8

Level 2

[13] o and P are the roots of the equation 3x*—x+4=0. (' +f")" = .

4 E
3

A 4 B 3 C D

1 1
3 4

[14] o and B are the roots of the equation x* —2x-1=0. o’ +af +p’ = .
A 5 B 4 cC 3 D 2 E |

[15] The sum of the square of the roots of the equation x* +3x+k=0is 1. k= .
A -4 B -3 C 1 D 3 E 4

[16] If3x+y=x—-2y=x—-y+2,findxandy. .

A x==-3, y=-2 D x=3,y=2
B x=3, y=-2 E x=2,y=3
C x=-3,y=2

[17]1  Solve the equation x(x’—2)=(2x+1)(x’-2). .

A 0,2 D V2, =2
B 2.2 E -1,V2, 2
C 0, V2
[18]  If the roots of ax’ + bx +c =0 are equal, the roots of 2ax’ +bx+2c =0 are
A Real and distinct. . D Unreal.
B Real. E None of the above.
C Real and equal.
1 17
19 Solve x'+ —=—.
[19] x4 .
A 1, -1 D —1~ 4
4
B 4, -4 E ~1— —l, 2, 2
2 2

C 1, -1,4, 4


Clue
A bit confusing ? Well, the sum of squares of two numbers means
x^2 + y^2.
The squares of the sum of two numbers means
(x+y)^2

Clue
Recall the sum and product of roots stuff.

Clue
Use completing the square to write the given expression as sum and product of roots.

Clue
Write the sum of square of roots as sum of roots and product of roots.

Clue
There are two simultaneou equations here.
3x+y= x - 2y
x-2y=x-y+2

Clue
Move everything to the left. Take out the common factor (x^2 - 2)

Clue
The discriminant of the first equation is zero, so b^2= 4ac. Find out the discriminant of the second equation and write it in terms of b^2.

Clue
Routine item.


[20]

[21]

[22]

(23]

[24]

The lengths of the sides of a right-angled triangle are consecutive even integers.
Find its area. .
A 6 B 8 C 12 D 24 E 48

=12
If x and y are positive integers and {xy , find k. .

x+y=k
A 7 D 7,8,9
B E 7,8,13
C 7,8

x+y=0

1“Bz=

(o,,B,) and (0.,,B,) are the solutions of the system { , Qo
y=x—4x+2

A 3 B 1 cC 0 D -1 E -3

x=y —-y-2
Solve{ y =y .

x=3y"+2y-1
A x=0,y=—lorx=—-%,y=—%
B x=0,y=—lorx=%,y=%
C x=—l,y=00r)c=--%,y=—-;E
D x=—l,y=00rx=%,y=%
E x=4,y=10rx=%,y=%
Solve {2x2+xy+3y2=6' .
4x-3y=1
A x=l,y=lorx=£,y=§
26 26
B x=l,y=lorx=—%,y=—%
C x=—l,y=10rx=—%,y=§
D x=—l,y=—§orx=%,y=—§%

E x=1, y=1


Clue
Let the lengths be x, x+2, x+4. Use
Pythagora's Theorem.

Clue
No trick. Just write down all combinations of x and y!

Clue
solve the equations to find the roots.

Clue
Sub the first into the second equation to obtain a quadratic equation in term of y.

Clue
Sub the second equation into the first.


x4 _ y4 = xz _ y2 .
Solve

[25] , where x>0 and y>0.
x'=3y"=0
1 3 \3 1
A =—, = — D =—, =—
x 4 Y 4 * 4 Y 4
1 3 1
B X=—, =_2 E xX=—, = —
27 4774
C x=£,y=l
2 2
x+y=4
[26] If{x+z=5 , find x. .
2 +y*+72=26
A x=1or -5 D x=-5o0or5S
B x=lor5 E x=1or4
C x=-lorl

a+P+of=1
2717 If , form an equation whose roots are o and f3. .
oa+pB-20p=7
A x*+x-1=0 D x*=-3x-2=0
B x*+x-2=0 E x*+3x-2=0
C x'—=3x+2=0

[28] o and P are the roots of the equation 2x* —9x+20=0. loga +logp =

. A 0 B 1 Cc 2 D Iogg E M
2 log2

[29] Which of the following equations has roots p+\@ and P—\/a? .
A X' +2+/gx+p*—q=0

X+2px+p'—-qg=0

x*=2px+p' —q=0

x*=2px+p —-q°' =0

X =2+Jgx+p'—q*=0

m g O W


Clue
Same as above, but don't include the negative roots.

Clue
In the first equation, write y in term of x, in the second equation, write z in term of x. Sub. these into the last equation.

Clue
Equation (1) - equation (2), you find product of roots.
2 times equation(1) + equation(2), you get sum of roots. 
Bingo.

Clue
Recall:
Log A + Log B= Log AB

Clue
Recall how we form a quadratic equation from two given roots?


[30] If o and B are the roots of the equation 2x* —4x +1= 0, the equation whose roots

are o’ and f’ is .

A 8x’=3x+1=0 D 8x'—40x+1=0
B 8x'-3x-1=0 E 8x'+40x+1=0
C 8x'-5x+1=0

[31] o and P are the roots of x’+ox+P=0.Find o and B (a#p).

A a=0,pB=1 D a=1,=-2

B a=%,[3=1 E oa=2,p=0

C oa=1,pB=1
2x+y=5

[32] If (o,,B,) and (a,,B,) are the solutions of the system , form a

2x*+y =9

quadratic equation whose roots are B, and B,. .

A 3x'=10x+5=0

B 3x’-10x+7=0

C 3x’-10x+9=0

D 3x’-10x+16=0

E 3x*+10x+16=0


Clue
A standard item, no trick.

Clue
Use the relationship
product of roots = Beta.

Clue
Beta are actually values for y, so substitue the first equation into second one to obtain a quadratic equation in term of y, which is the answer.
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