Simultaneous Equations (H) - Algebra

1 Solve the simultaneous equations

TXx+2y=15.5
3x-5y=17

Show clear algebraic working.

IXt2y =558
_.13 ()
I = 55‘29
=3

TN 2‘5__;1‘4_@—(0

substitute @ intp 3%-3Y =1
3(5.5*29) -5y = 7
3+ »3

5-6y -35y =14 ©
16.5 -6y J )_‘65
~Gy-35y = 4-165

-}ty = (025 ) R
.J = -25@
Subsh-h‘rﬂ g:-Q-S nto (D

x = 5.5-2(-25) X=

E
=15 @ (Total for Question

PhysicsAndMathsTutor.com

1 is 4 marks)
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2 Solve the simultaneous equations

X -2y =34
3X+5y=-3

Show clear algebraic working.

Fr -2y =34
29 = 1x-34
y: Ix-34 @

2

substitute (O intp @

g ()-8 O

2

6xX +35% -130 = -¢

) X = -6+17F0 @

1’ = ‘6"}'
Wi
= 4
y <= F(y)-34 @
2
= 1% - 34
2
-3

3X+5y = -3 -@
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(Total for Question 2 is 4 marks)
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3 Solve the simultaneous equations

3xy—y2=8 —@
X=2y=1

Show clear algebraic working. x: vy —@

substitute @ o @©
3(1t2y)y - 32= g O

391‘691—31 = 8

5¢°+39y-%8:0()

Y= -3+ [3-4(s)(-8)
2(5) Q)
- -3+ Jeq
3+t13

10
y = - 8 - subSttvte mntp @
Y

8

x;“'l(‘) or x:“.‘a(-_s)
|
R

> 3
5

(Total for Question 3 is 5 marks)
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4 Solve the simultaneous equations

X+5y= 6 x=6-5y —Q@
X =Sy =~11 —( 3

Show clear algebraic working.
substitute @) o @
-5 -
:}(6 39) -5y = 1

(6 -5y) - 15y = - 33

42 -35y - 15y = -33
)v
~50y > -33-42

5oy = -5 O
50 Q y e -%5
T 2 -8 ()
-50 O
)L:E__“_'_J'i{)_ X= ... -05 _______________________________
3
_ 1.5
c o5 @ Y = e

(Total for Question 4 is 3 marks)
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5 Triangle HJK is isosceles with HJ = HK and JK = /80

-4,
H is the point with coordinates (—4, 1) R (-4

J is the point with coordinates (j, 15) where j < 0
K is the point with coordinates (6, k)

M is the midpoint of JK.
The gradient of HM is 2

Find the value of | and the value of k.

K (6,x)

Civen : gradient: Of Hm =2 _J & (&
-1 | (J ‘IS)

gradient of Ik = g, Y (D
1 (k-15)
1 (6-))

-ty = 2k-30

J=ak-23 —@© (V)

Given + length of JK = [80
Fﬁ )t (keis) = [80
(o= +lem1s) = 80 (1)

305436 + K-30k4 225 = 80

-2

§-12) vk 30k = 181 —@

substitube @ intp @ :
(NL-M)1 -12(2k-2u) +k -3ok = -18l

Bk~ qok +576 - 24k +288 +k -30k = - 18]
5k*-150Kk + 1oys =0 O

k = 150 tJ(—tsof—q(S)(lous)

o 2(s5) @

- 160 t | 1600
1)

. 150 t 40
10

k = 19 or I
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substitute k vaues into ©

J=204) -2y or gz 2(0) -2y

S 1 or j=-12

since <0 ,

']

e J:=72 Ond k:ll@

(Total for Question 5 is 6 marks)
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6 The line with equation y =X + 2 intersects the curve with equation x> +y? -2y =24 at
the points A and B.

Find the coordinates of A and B.
Show clear algebraic working.

By using simultancous equation :

X + ( xu)l- 2(x+2)

"

2y O

ay

X EX YAy -2N -

2 +ax = 24

ex-12:0 ()
(x-3)(x+y) =0 O

x:3 or x=-4(1))— Substitute into y:x42
o g y vawes .
y:S orgz-l

(Total for Question 6 is 5 marks)
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7 Given that x =

and that y =
9y +5 Sa -2

find an expression for X in terms of a.

Give your expression as a single fraction in its simplest form.

S

o a( i—1)+5 O

S

45 5(Sa-2)
Sa-2 5G-2

s

gs t 25a -\ @

S5a-2

< 5(5'51—2)
35+25¢

. 5(5a-2)
S (#+5a)

x - ba-1
Ft+5a

©
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(Total for Question 7 is 4 marks)



Simultaneous Equations (H) - Algebra PhysicsAndMathsTutor.com

8 Solve the simultaneous equations

5a+2c=10 — ©

2a—4c= 7
=2 (§ L
Show clear algebraic working. a-26 = 3 @

subshitute @ in @ -

[¥]
S
G

5(4}1-3,5) +2C

35 40c¢tacC =10
2
35 pac =10
* 3
050
c. -5
2
. -0.625
a: ¥ ¢2(-0.025) A 2.25
FrevEeRl e T
1 9.96 @ C:-062S AAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations

y=3-2x - ©
X*+y? =18 -(@

Show clear algebraic working.

substiiute © 1t @ :
2
X+ (3-20) =18 O
2 IR
x tq-12x 4 yx >18

g1 -12% 4+ 4-18 =0
sx -2z -9 = 0@

2(3)

12t |39~‘I
10

&R

©

7]

12+ 13
\0

x =3 or x =-0.06

0

H'—~3 oY 9:|1~2

(Total for Question 9 is 5 marks)
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10 Solve the simultaneous equations

x—6y=5 =z:5%y -
xy—-2y’=6 -@

Show clear algebraic working.
substtrute © mhr @ :
(s+64)Yy - 24 = 6 ()
5y+6y -2y" =6
hy5y-6 -0 (0
Chy=3)(y+2)=0 0
‘J"‘% or 4=-2 (D

substitute y values o © -
3 s 6 .
x-.ﬁg(?) or X :5+6(-2)

l=_|CI_ or xr = -3

' ®

(Total for Question 10 is S marks)
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11 Solve the simultaneous equations 2x + 7y = 17
Sx+3y=-1

abstitute @ into
Show clear algebraic working. O ®
‘Liy = l}”?’ﬂ
2x+3y = 1 S 2
= -+
2 =137y (139 = 5ot (O
x= -t -0 -2-64 7 85- 35y
2
-2-%9 ‘-353163
S5xt3y = - -8% = a9y
Ex = —1-3y J 3
= —f"gg ___@ A = —"‘3(%) R ] @
5 &

(Total for Question 11 is 4 marks)
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12 Solve the simultaneous equations

X9y -x=2y’-12 — (3

X+2y—1=0
Show clear algebraic working.
4 1(3 -1=0
x - 1-y — O

Substitute () into @
(1-29)%_ 9y - (1-29) =3_j’_|1. @
|- 4y+ 432“13"%{] 2y
49> ity - 2713
291y t1a- 0 (D
(4-3)(y-4J)=0 ©

\5=.32_ or Y=k @

e =2(F) o0 2 -20)

%1"1 or L:’q'
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(Total for Question 12 is 5 marks)
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13 Solve the simultaneous equations
3x—s5y=25 —O
4x+3y=14

< 1y-3
Show clear algebraic working. * _li_l'-—y— - @

Substitute @) into © -

3 (““39 )-sy 25 (O

y
30 -39) - 59(y) = 25 ()

y2-qy - 20y = 100

-29y = (00 -42
_2(;13 = B9

y=58 -2 (O
-9_0[

supstitute Y=-2 mto @

= u-32) (i)
— - 5O
) y=_ A2

(Total for Question 13 is 4 marks)
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14 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.

The 8th term of this series is 45

Find the first term of this series.
Show clear algebraic working.

Sn = % [1a+6n—|)d]
. 0 -

St 7;[la+(wl)d]
s loatysd

S5+ 2 [2a+(s-)d]

- Fatiod

Stip = 4 » 35
\0at+ysd = 4 (5ariod) 0,

loatu5d- 20a+4od
log = 5d

d=2a —@ (D

Tn=a+(n-))d
Tg: 45 = a+(8-1)d

ys-avtd -@ O

Substifute O inh @ :
Lg - a%?[la)@
45 > 15q

G:S(D

so First feim @ =3

(Total for Question 14 is 5 marks)
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15 Solve the simultaneous equations

X—2y= 3
-y’ +2x=10 - ®©
Show clear algebraic working. X = 29 +3 ‘@

substitute @) into ©:

(:lg+3)"— ‘jz+ 2(2943)

10 @

by's 12y +9- g 4 gyt 6 = 10
331+1631~5=0 ®
By+1)lyts) =0

9 z

—b%lg:_s

Substitute y values Into @

x-2(-3)+3 , x:2(5)t3 0,

(Total for Question 15 is 5 marks)
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x3
16 Solve the simultaneous equations /”\
7X+3y=3 2% + 9y = 4§
3x—y=7 242 - 3y = 49
Show clear algebraic working. u
L3 &
99 - CHy) = 9- 49
®
ey = - Yo
y = ~Yo
\6
< -25
3xtas5: % ()
s O
3 = .8 X =
y _'LE_ =).5 V= -2.; AAAAAAAAAAAAAAAAAAAAAAAA
3

(Total for Question 16 is 3 marks)
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17 The line with equation 2y =X + 1 intersects the curve with equation
3y*+ 7y + 16 = x> — x at the points A and B

Find the coordinates of A and the coordinates of B
Show clear algebraic working.

(24-1) - (29-1) ©
by - yy +1 -2y +)

39"ty 16

i

i

391 T3y tlg

3y -yy Y Hey Hl6-2 = 0
-9?'+ By +iy =0
Y12yt =0 ()

(y-14)(y+t) =0 0
Y=l | y--I

x=204)-) %= 201

‘-J-:I- -.“3 @

(1%,14) and (-3,71)

0

(Total for Question 17 is 5 marks)
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18 Solve the simultaneous equations

X +y —xy=>5
y=2x-3

Show clear algebraic working.
2
3x + (1x-3) - x(22-3) = 5 (V)
2 2 2
Iz tyr-l2xtq9-2x 432 -5 =0
Ga" -9z t+t4 =0 @

(§x-4)(x-1) =0

[~
(1l
»

o~

v €
S’
)
(P8
<
u
*~
Sy
L
|
[P

v+
|

(Total for Question 18 is 5 marks)
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RL

19 Solve the simultaneous equations /\

3x+5y=3.1 bx+ oy = 6.2 -©
6x+3y=3.75-®

Show clear algebraic working.
by elimination -
©-0
0y-3y = 6:2-3-35
ty = 245 (V)

'j + 0-39

3x + 5(0-35) =3 @
I F1TS = 30
3x < \-3%

X =0y

(Total for Question 19 is 3 marks)
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20 An arithmetic series has first term a and common difference d, where d is a
prime number.

The sum of the first n terms of the series is Sn and
Sm =39
Szm =320

Find the value of d and the value of m
Show clear algebraic working.

S, ° %[zaftm-a)d] 3 ()

aamtmd -md - g - ©

Sam :%[M*’(lm*l)d] = 320 0

- 2dm+ 2md -md = 320 - @)

©-0

md = 320 -79
mtd: 1'{1 @
ifd=2. m" . 242
2
©
ml-.nl
m= |

(Total for Question 20 is S marks)
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21 Solve the simultaneous equations

X+2y:15 Z.=|5"3~3 —'G)
4x—6y= 4 -

Show clear algebraic working.

subs (O inbb @ °
y(15-ay) -6y = U

co-8y-6g -y ()

56 = vy
Yyl
x =15 -20qy) )
- 3
1
- ©
l.‘
Y e

(Total for Question 21 is 3 marks)
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22 Solve the simultaneous equations

2y +x2=-6x+42 — (O
2Xx+y=-3

y:=-3-2x —@

Show clear algebraic working.

2
1(-3-1)(.) i—’h’.l‘- et Yy @
1(‘1 Hiax +qz,l) ta - —6x 42
18 + 2y f%'xfﬂf = TexNty2

‘HCHOQL-MW .

W+ 104 -8=0 ¢)

(3x-2)(xty)=0

’J(.-—.)s‘_,-‘f@

) , 9 3-al-w)

<
"
1
w
]
>
r\
w ™

(Total for Question 22 is S marks)
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23 Solve the simultaneous equations

sx+dy=-2()
2x— y= 44
Show clear algebraic working. Y= 2% -y - Q

Xty (ax-uy):-2 (@)

b2 + 8X - 136 = -2

13x = 15.6 @
A = IF(
13
R ¢
y=201-2) -4y
\-2
x zll—ltlt @ X =
> -2 yzll ..........................................

(Total for Question 23 is 3 marks)
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24 Solve the simultaneous equations

y=7-2x —©
X +y' =34 _(2)

Show clear algebraic working.

O nh @ -
© 't (3-20) - 3% 0
X+ Ua-28X tex - 3y
sk -25x 15 = 0 (1)
(5x-3)(x-9) 10@

=06 ,%=§

Y= 3-2l04) , 9:-1-20) ()
.58 - -3

(Total for Question 24 is 5 marks)



Simultaneous Equations (H) - Algebra PhysicsAndMathsTutor.com

25 Work out the coordinates of the points of intersection of

y-2x=1 and y’+xy=7 =@
Show clear algebraic working. Y 72X+l - @

substitute © Mo @

(2c41) + (2z41)% = ¥ (1)

Yoy L+ 2 4% = F

6xX +5x-6 =0 (1)
(2%43)(32-2) =0 )

2
X=-3 and 2:=

A
subgtitute % values into @) -

y=2(-2) +1 ond y=2(3)+1 O

. -2 ond I
3

_3 N
. -
(oo s )
2 3
(B B )

(Total for Question 25 is 5 marks)
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26 The straight line with equation y —2x =7 1is the perpendicular bisector of the line AB
where A is the point with coordinates ( J, 7) and B is the point with coordinates (6, K)

Find the coordinates of the midpoint of the line AB
Show clear algebraic working.

yzax+3

m- )

©

|
Mag = =

64y - 2k- 1y

-y g — O

e Tk
M\dPO'm't of he : —J-tl(l' '—2.-) @

HE 5 (9,
)(})1

rx

|
Tk = 25+ 2t Iy O
k=2 +1g -2

substitute @) b () -

2(yt19) - -8
49+ 38 =) = ¢
3) = =-%0

J© —lo @

k= 2(-10) +19
.
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1046 _
midpoini of AB : (—D:;:— 11———;L

<(-2,3) (@

(Total for Question 26 is 6 marks)
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27 Solve the simultaneous equations

x+9y=145 — ©
Tx+3y= 8
x3 L y ) x3
Show clear algebraic working. AN+ Uy = o A @

®-0-

x-22 ’rﬁg-% =24 - 14 .G

l
19 x ©

| bag - e o5 O
X
ol‘j :|’5~S l-¢
T Y = e

| (Total for Question 27 is 3 marks)
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28 Solve the simultaneous equations

2x*+3y? =11
Xx=3y—1

Show clear algebraic working.

2039-1) +3y =0 (D

1(9y* -6y t1) + 3y =l

19y*-12g+2 +3y =Ml
2y -129 -9 =0 (O
g -4y-3 =0

(F943 )y -1) =0

AxA = 3(—%’)—] ano( X = 3(')"

- 16 Mdm:_l@

(Total for Question 28 is 5 marks)





