Dr Oliver Mathematics
Mathematics
Simultaneous Equations
Past Examination Questions

This booklet consists of 10 questions across a variety of examination topics. The total

number of marks available is 62.
1. Solve the simultaneous equations

Tty =2
22+ 2y =12

Solution
y=2-c=2"+22—1) =12
= 77 + (4 —27) = 12
=22 —-22-8=0
=(x—4)(z+2)=0
=xr=4o0rx=-2
=y=—2ory =4
hence,
r=4y=—-2o0rzx=—-2y=4

2. Solve the simultaneous equations

rx—2y =1
2 +y? =29,

Solution




r=2y+1= 2y+1)*+y*=29
= (4% +4y+1) +y* =29
= 5y° +4y—28=0
= by +14)(y—2)=0

=y = —% ory =2
= = —25—3 or r = 9;
hence,
_ 23 . 14 i _
r=—-%,y=—corzx=93y=2
3. Solve the simultaneous equations
y =x—2
y? + 22 =10.

Solution
y=2—-2= (r—2)>+2*=10
= (2 -4z +4)+2° =10
= 22" —4r —6=0
= 2(z* -2 —3) =0
=2z —-3)(z+1)=0
=zxr=—lorz=3
=y=-3ory=1;
hence,
r=—-1l,y=-3orx=3y=1

4. Solve the simultaneous equations

y =xv—4
202 —xy =8,

giving your answers in the form a + by/3, where a and b are integers.



Solution

y=r—4=21"—x(xr—4)=38
= a2 +4r =38
=2’ + 4z +4 =12
= (z+2)* =12
= +2=+2V3
Sz =-2-2/3orz=-2+2V3

=y =—6+2V30ry=—6—2V3;

hence,
T=—-24+2/3y=—6+2V3o0rz=—-2—-2v3,y = —6 — 2v/3.

. Solve the simultaneous equations

y—3rx+2 =0
y? —x —62° =0.

Solution
y=3z—-2=(32-2) ~2=62><=0
= (92 — 120 +4) —x — 62> =0
=32 - 13z +4=0
= @Br—1)(z—4)=0
:>a:=%0rx=4
=y=—1ory=10;
hence,
x=%,y=—10rx=4,y=10.

6. Solve the simultaneous equations
rt+y =2



Solution

y=2-r=42—-2)7-2>=11
=44 —dr+2%) — 2> —11=0
=32~ 162 +5=0
= Bz—1)(z—-5)=0

=gr=z0rx=>5H

Wit Wl

=>y=320ry=—3;

hence,

7. Solve the simultaneous equations

2r+y =1
x —iy#—% = 0.

Solution
y=1-2z=2"-1(1-22)+ 3 =0

=zl+ir+L=0
= (z+1)°=0
=+ % =0
sr= -1
=y=23

hence,
X = _zlpy y— %

8. Solve the simultaneous equations
y =x+2

2 + 4% — 22z = 35.



Solution

22 +4(r+2)° 20 =35=2"+4(2° +4r+4)-22-35=0

= 522 + 142 — 19 =0
— (52 +19)(z —1) = 0

=T = —139 orz =1
=y = —% ory = 3;
hence,
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r=—-Fy=zorr=1y=3
9. Solve the simultaneous equations
y—2xr—4 =0

42?2 + y? + 200 = 0.

Solution

hence,

y=2r+4=42"+ (22 +4)* + 202 =0
= 42% + (42° + 162 + 16) + 202 = 0
= 82° + 362 + 16 =0
= 4(22° + 9z +4) =0
=42z +1)(z+4)=0
:>a:=—40rx=—%
=y=—-4ory=23;

x=—4,y=—4orw=—%,y=

10. Solve the simultaneous equations

y+4r+1 =0
v + 522 +2¢ =0.



Solution

hence,

y=—4r — 1= (—4r —1)® + 52° + 2 = 0
= (162> + 8z + 1) +52° + 2v =0
=212+ 10z +1=0
= (Tr+1)Bz+1)=0
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= I = 3OI'ZE -
1 _ 3.
=y=30ry=—%;
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r = 3,y—3OI'l'— 7,y—7




