Substitution into Equations (H) - Algebra

1 Giventhat a x60=54 work out the value of

b- 60a
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[2 marks]

Q(GOQ) - 240 7\

a ) (&

Answer ;“"0
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n(n—4)

Jn+3

Work out the sum of the 1st and 6th terms.

2 The nth term of a sequence is

Ist ferm - 0 Ci-y) - :_3_ - __3_
—_— —
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[3 marks]

J1t3 ’“*@ 2

Gthterm . @L6-4) - 12 = 12,

N6t3 3

Sum o -6ty = 2G4

Answer 2-5
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3 A curve has the equation y= X% —6x+17

The turning point of the curve is at (a, 8)

3 (a) By completing the square, or otherwise, work out the value of a.
N [2 marks]
y=(x-3)-9+13
2
(23 t3
©
2 O
Answer
3 (b) The turning point of the curve  y=x?>+4x+5b also has y-coordinate 8
Work out the value of b.
[2 marks]

Y- (un)L-u tb 0

-4tb= 8
b:ll m
\

Answer 12
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4 f(x)=3x%2—4x +8 for all values of x
Jenny says,
“f(10) must equal 2 x f(5), because 10 is 2 x 5”

Is Jenny correct?
Show working to support your answer.

fwo) = 3 (to)l- 4Clo) +8

PhysicsAndMathsTutor.com

[2 marks]

= 300 -40 t+ 8§

- 268

F(5) = 3(5) - (s)+s 0,

: 35 -20+$8

: 62

2f(5) - a%x63 =126
()
No- denay \S Wrong .
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5

fx)=2x—3 and g(x)=x?

Show that f~(55) = fg(4)

PhysicsAndMathsTutor.com

[4 marks]
let §C1) = y fglr) < 2(x')-3
ys2x-3 F2-3 ()
y+d =2x fgu) = 2(n)-3
x = Y*2 - 2(16) -3
5 2
foaoy: 243 () * 32-3
2 . 29
£ (ss) - 5543
- 98
b
- 2q ®
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6 (a)

fx)=cx+d
f4)=7
f(10) = 22

Work out the values of ¢ and d.

= 4ot d "@ m
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[3 marks]

flo) = 22

= 10c+d "‘@

®

- -

22-3 = 10¢ -4¢ +d-d (M
(o
15 : 6c¢c
c= % |25
7
3 = y(25) +d
d:3-10
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7 L is directly proportional to D?
L =85 when D=10
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7 (a) Work out an equation connecting L and D.
[3 marks]
L
L-k0 ©
L N
35 = k (10)
k < E_ B 0 sg @
100
L:-085D (3
Answer L= 03850
7 (b) Work out the value of L when D=5
[2 marks]

L - 0.85 (5) @

085 x &5

2-25 (1)




Substitution into Equations (H) - Algebra PhysicsAndMathsTutor.com

Il
w
)

ol o
Il
N

Work out the value of ¢ when ¢=8

b- 2c¢ ®

[3 marks]

._(J._-.:S(,

AC

a - F;c,1 @
: 6(8) : 6(bYy) - 38% (1)

134

Answer
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9 The equation of a curve is y=16" w’— - 1se
9 (a) A different point on the curve has y-coordinate %
Work out the x-coordinate.
| LA
— - 16 [1 mark]

Answer - | @
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10 fx)=2x+5
Show that  3f(x) — 12f ‘1(x) simplifies to an integer.
[4 marks]
let f() = Y
Yy=2x+y
Y-s = ax @
X o< Y5

2
f}@)=x;g Q)

L _
Lo3(axts) - l/ﬁ(i/}"—) o

T er+tis - 6x + 30

- '-|.5 @
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1 Here are two simultaneous equations.

y=x*+Tx—c
and
y=3x+d

There is a solution when x=5

Work out the value of ¢ +d

Xt Ix-c - 3xtd @

PhysicsAndMathsTutor.com

[3 marks]

Xt Ixc-232 = Cctd

(1)
2 Ay
X tyx = ctd
(5) +4(s) = e+ d
26 420 = Cid
b < wd 0)
4g

Answer
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12 (@)  f(x) =kx®* where K is a constant.

f(6)

Kai says that E is equal to f(3) because =3

N o

Is he correct?

Show working to support your answer.

(o) - k(c)L: 16k
fa) - k(a) -4k
f3) = k() - qk

f0 sk O,
A L ORKT 0

[-(,')_) § k
oo No- Kai 15 not Gojredt -

PhysicsAndMaths Tutor.com

[2 marks]
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13 f(x) = X% + 6X
gxX)=2x+4

13 (a) Solve fg(x)=-5

2
bx +25x ¥l4g = -5
gx +tagxt ys =0 (1)

n = -28 tjzs‘*u(q)(qs)

204) @
< .28t feoy

%

= g g
g . -2 or ~4§

Answer -2 ond -y (D

- -28+8 z20 oy -3

PhysicsAndMaths Tutor.com

[3 marks]
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14 f(x) and g(x)=6x-1

14 (a) Show that gf(2) is an integer.

[2 marks]
9f(x) - G(32149) -1 0
G
= 18X +5y -1
5
gf(2) = 80 +5%
5
= 36 +gl' _'l
5
s ag-t = 11 (D
14 (b) Show that f ~'(8) is not an integer.
[2 marks]
Ixt
I #x) - =
Yy = 3x+19
9
by =t
9‘0:’—0]-_3%
x = g‘j"'[
3
Q) G)
0 - 521 5@-1 | 30 L o3

2 2 3
-

o
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15 H is inversely proportional to the cube root of L.
H=7 when L=64

15 (a) Work out the value of H when L =2744

PhysicsAndMathsTutor.com

[2 marks]

28
H - SJ 274y (V)
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16 A room is kept at a constant temperature of 21° C for 6 hours.
The heating is then turned off and the room begins to cool.

Here is a sketch graph showing the temperature, y°C, of the room at time x hours.

YA
21
|
|
|
Temperature |
(°C) I
|
|
|
0 6 X
Time (hours)
16 (a) Assume the equation of the curved part is = E where k is a constant.
X
Work out the value of ywhen x=12
k. [2 marks]
when X=6,y=21 : M7
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16 (b)

PhysicsAndMaths Tutor.com

In fact,

16"
the equation of the curved partis y=4 x (Ej where A is a different constant.

How does this affect the value of y when x=127?

Tick one box.

You must show working to support your answer.
[2 marks]

The value of y is greater than the answer to part (a).

|/ The value of y is less than the answer to part (a).

0

The value of y is the same as the answer to part (a).

pox (5)EY
20x3 63 )

L

when 2:6 ,y=2) : 2|
A

Lo
when x:12 = Y =3 x(—;)ﬁty
|
2 (7)
7

=
¥

1)



