ALevelMathsRevision.com
Simultaneous Equations Exam Questions (from OCR 4721) — Worked Solutions

Question 1 (Jun 2010, Q7)

Solve the simultaneous equations

r4+2y—6=0, 22% + 9% = 57

Worked Solution

From the linear equation: z = 6 — 2y.

Substitute into 222 + y* = 57:
2(6 — 2y)* +y* =57
2(36 — 24y + 4y®) + y> =57
72 — 48y + 8y + y? = 57
9y? — 48y +15=10
3y — 16y +5=0
(By—1(y—5) =0
y=3 or y=>

Back-substitute z = 6 — 2y:
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Question 2 (Jun 2011, Q4)

Solve the simultaneous equations

y=2x-2)?  3x+y=20

Worked Solution

From the linear equation: y = 26 — 3z.

Substitute into y = 2(z — 2)%
26 — 3z = 2(z — 2)°
26 — 3z = 2(z* — 4z + 4)
26 — 3z = 22> — 8z +8
272 — 5z — 18 = 0
(2 —9)(z+2) =0

x:% or xr=—2
Back-substitute y = 26 — 3x:
_ _ 27 _ 25. _ _
x—%:>y—26—3—35, = =k ==
9 25
x=§,y=7 and x=-2, y=32
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Question 3 (Jan 2013, Q4)

(i) Solve the simultaneous equations

y=22° —3x — 5, 10r +2y +11=0

(ii) What can you deduce about the curve y = 222 —3x —5 and the line 10z +2y+11 = 07?

Worked Solution

Part (i):
—10x — 11
From the linear equation: y = +
Substitute into y = 22% — 3z — 5:
—10z — 11
222 — 3z — 5 = +

422 — 6x — 10 = —10x — 11
472 + 42 +1=0

(2z4+1)>=0
x=—3 (repeated root)
-10(-3)—-11 5-11
Back-substitute: y = (=3) = S
2 7
1
— _— y=-3
Z 9 Y

Part (ii):

Since the quadratic has a repeated root, the line is a tangent to the curve.
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Question 4 (Jun 2015, Q6)

Solve the simultaneous equations

20 4+y—5=0, 2 —y? =3

Worked Solution

From the linear equation: y =5 — 2x.

Substitute into 22 — y? = 3:
> —(5-22)%=3
z? — (25 — 20z + 42°) = 3
z? — 25420z — 42> =3
—32% + 200 —28 =0
322 — 200 +28 =0
(Bx —14)(x —2)=0
14

r =3 or B =2

Back-substitute y = 5 — 2z:

x:%:}y:5—%:—%; r=2=y=1
14 13
zzi, y:—g and =2 y=1
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Question 5 (Jun 2016, Q3)

Solve the simultaneous equations

2? +y° = 34, 3r—y+4=0

Worked Solution

From the linear equation: y = 3z + 4.

Substitute into z? + y? = 34:
2% + (3x +4)% = 34
22 4+ 922 + 241 + 16 = 34
1022 + 242 — 18 = 0
522+ 122 — 9 =0
5z —3)(z+3)=0

:vz% or z=-—3
Back-substitute y = 3x + 4:
_3 _9 _ 29. _ _
r=3=>y=;+4=%; T=-3=y=-95
3 29
ng,yZF and z=-3, y=-5

End of Worked Solutions



