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a) Find the first four terms of binomial expansion of ( 1+8×5
"

General Formula : (1+9)
"

= I -1 MY + nln -175
+

Y
>
+ . . . ( four terms)

1 ! 2 !

(1+8×1
'"

= > Y = 8x and n= É '

(1+8,1)
' "

= I + Éx8x +
'=/ E- 1)18×5 + E( I- 1) ( E-2)48×1

>

+ . . .

'

1 ! 2 ! 3 !

(1+8×7
""

= I + ↳ x - 8×2+32×3 + . . .

I

-

BIGG

b) • we should substitute D= 52 into (1+8,1)
'"

and this will give It
2

• we should then substitute ✗ = 52 into 1+4×-8>5+32×3 and we then

multiply the result by 2 to give E.
'

=
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FBI Hq
4%-1=5210 =) log /↳

3p-1) = logfgzio )
↳ laws

logfab ) =) blog (a)
⇒ (3p- 1) log (4) = 21010g (5) 1

=) 3p - I = 210kg (5)

login )

=) 3p= 243.80245+1

⇒ D= 81.6008 . . .

I

= > p=8G (Idp) 1
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i.qq.qq.at
A-B' = B- A

A=({g) .B=
⇒ ÑB

=\?;) - (g)
'

= )
= , A-B' = +21 '

1 Ez
b) ÑB

-4;)
and

=\?:)
=) OÉ = 2 ÑB I

=) aid is parallel to ÑB =) OABC is a trapezium .
I
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qa.me
a) f- (a) = 3×-7 ⇒ Y= 3×-7 ' swap x and is

x -2 x -2 2 Solve for Y

=) ✗ = 3g -7 =) xly - 2) = 3g-7
y- 2 ⇒ xy - 2x

= 3g -7
= > xy - 3y= 2×-7
⇒ ylx -3) = 2×-7
=) Y = 2×-7

I -3 I

=) f-1×1=2×-7 ⇒ f-
'

(71--217)-7=7
X - 3 7-3 4

⇒ f-
'

(7) = 7 I

±

I
-

am
b)

f-4) = 3×-7
I -2 3f(D= 3-(3×-7)=9×-21x-2 X- 2

⇒ f-f. (a) = 3fW -7 31-1×1-7=9×-21 - f- = 9×-21-7×+14

f- (x) - 2 I-2 x - 2

= 2×-7 /numerator
= 2×-7

✗
X - 2 I

✗ -2

x -2 X-3 f-1×7-2=3×-7 - g- =
3×-7-2×+4

I -2 x - 2

=) ffa ) = 2×-7 = ax + b as required with a=2 and b= -7. = I -3 (denominator)
I -3 X-3 i x - 2

,
-
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I ftp.aqa
a) Arithmetic Sequence : An = a + In - 1)d an = n'th term

A = first / initial term 128 kmh
"

)
a = 28

,
96=115 D= Common difference between terms.

⇒ ao = 115=28+(6-1) - d
= > 5d= 115-28 ⇒ D= 115-28 = 17.1-1

5

=) 93 = 28 + (3- 1) 17.4 '

⇒ as = 62.8 kmh
"

is the fastest speed of the car in 3rd gear .
'

.

-

QBH mama
b) Geometric sequence : an = ar

" '

an = n
-

th term

a = first / initial term
r = Common ratio between terms

As = 115 Kmh
"

and a = 28 kmh
'
'

=) AG = 115 = 28.rs
⇒ rs = 115 ⇒ r = #g)

"5
= 1.3265

. ..
I

28

=) As = 28.11.3265 . ..)
"

= 86.6941 . . . =) 95=8-6-7 kmh
"

is the fastest speed of
1 the car in 5th gear .

I
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Hi Bfg
a) Sink + 2Cosx > Rsin@ + a) 1 Find a

2 Find R

Rsinfx -12) = RSinxcosx-RCosxs.int ⇒ sink = Rsinxcoss = > Rasa = I

2Cosa = Rcosxsina ⇒ Rsins = 2

⇒ tana = ? ⇒ ✗ = tan
- '

(2)
2 = 1.10714 . . .

I =3 2 = 1.107 13 d.p) I

=

R=Ñ-(2Ñ= B l

=) 2=1.10 radians) , R5 =) sinx-2cosx-fss.in/x- 1.107)
=

t.b.BG
b) 01=5 -15in/ Ya - 3) +26s' - 3)
let ✗ = 1T¥ -3 , we can use our answer from part a. ( BSinlx-1.io?-)--Sinx+2cosx)

=) ① = 5 + F5Sin(¥ -3+1.107) ,
we have a maximum when Sinai = I

=) 10=15+8 )°C or 0=7-24-00 13s.f) I
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a. bag
c) - ① = 5 -1555inz-3+1.107)

In part b, we said the maximum temperature occurs when Sinx =L
.

⇒ ✗ = Siri't )
=) ✗ = 1712
=

⇒ 1T¥ -3+1.107=121

=) Tyg = ¥+3 - 1.107 0.2 of an hour is

equal 0.2×60 = 12 mins

=) Tht = 121 + 3- 1.107) =) 1- = 13.2 hours 1

Tl , =) t = 13 hours and 12 minutes after midnight . I

=
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t.qqakko.ae
a) L : Y = mx + C

,
C --25 ( Y - intercept on graph)

we will use the point 1- 2,13) to work out m .

f- 2,13) : D= -2m +25 = >

⇒ 2m¥} I > L : y= 6¥25

is ⇒ ↳a --12
,
thus a =3 '

"

⇒ C : 9=31×-1-25+13 '

=) 31×+25+134--9<6×+25 '
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1 Magma
n = Aekt 2 A and K are both positive constants .

[
we want an equation which is to do with exponential growth .
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↳ mom
a) fix )= ↳* 2) e-

2" Product Rule

fM= 944 .mx) then fix )=9Ñh(x) -19Wh 'M

let 91×7=41×2-2 ) then 91×1 = 8k
hit )= e-2' then h'M) = - 2é

"

I

⇒ f- a) = 8x - e-2×+41×2-2) . - 2é
"

I

= 8)c. e-
"
- 8 e- 2×1×2-2)

f-¥ 81 x - x
'

-12)e
-2"

⇒ fix) = 812+1-22)e
-2"

as required . I

-
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µ mµ
b) f- (a) = 812 + x - si)é

"

stationary Points : fix)=o

⇒ 812 + x - ✗2)e-
2"
= o ÷8 and ÷ e-

2 "

(on both sides)
=) 2-1 X - ✗2=0 C

=) x2 - x - 2=0 M A

⇒ (x - 2)1×+11=0 -2 - l

^
- 2+1 = - I ✓

=) 1=2 and ✗ = - I 1

For x=2
, 9=-1121--4/1212- 2)e-

""
= ↳ (2)e-

↳
= See

- ↳
= y 1

For ✗ = -1
,
Y= f-1-11=4×-11

'
-2)e-
""

= - 4e2=y

=) Our coordinates are : (2,8-1-4) and (-1,1-5) I

1 boom
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a. Aaaaa
c) i) f- 1×1 = 41×2- 2)e-

2"
⇒ 964=25-44--81×2- 2)e-

2"

If coordinates of f- (a) :(a. b) then 9h) :(a. 2b)

lower limit of range : 2×-45 = - 8e2

upper limit of range : 00

⇒ Range : (-8%00) I

c) ii) HH ) = 2fH) -3=81×2- 2)e-
"'

-3 for ✗ to

The lower limit of the range will be at ✗ =o =) had = 8C- 2)e- 2×0-3
⇒ hah =-1-9-1

The upper bound will be our maximum turning point (since ✗ no).
From part b this Max turning point had 4- Value of 8é!
⇒ For the HH) function this point will be 2×80-4-3 = 1651--3

Range : [-19,16-4-3] I

-
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µ aka
-08

3

1×-1113+2E) ¥2k, µ Integration by substitution :

↳ =g3
""" ' ¥ ✗ =u2+ I

3
.

Lu du 1 U2 = X - I => U =

a
tutti - 1) 13+24 Ill = dx

=)
}

Gu die =) dx = 2K du '

a
U2 . ( 3+24 New Limits : For ✗ = 5

,
U=sÑ=Ñ= 2) new limits

✗ = 10
,
U = = 59=3 I

6 du as required , with p=2 and 9=3 .
I= [ u13+2u)

= =

-
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a. a.am
b) From part a :|

"

3 doc =)
}

6 du

5 (x - 1) (3+25×-1) a U(3+24

Partial Fractions : 6 = A
+
B

U(3+2u) U 3+2u
w-

⇒ 6= A- (3+2a) + Bu
let U=o = > 6 = 3A =) A and let U --1=7 6=10+13

3
3

3 = ? B I

=) 6 2 ↳
'

du =[21nlU ) - 21h13 -12m)]z2/ U(3+2u) =/ U -

3+2u
-

au
du = - 4- 1h13-12m)

2 2 =(2ln(3) - 21h19 )] - [21h12) -21nA] 2

= - 21h13-1ha)
In@b) = bln /a) = - 21h13) - 2ln(2) + 21h17)
21h19)=2ln(34=4 /n(3) = 21h (7/3) - 21h12)
loglatb) -- kglab) = 214¥,/ = 2in

"

= In = In /%-) Inca )

log /a- b) = log #
where a=%-
=
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hqp.lkb.
a) C. : É-192=100 and Cz : (x- 155+5=40

92=100 - x2 (substitute this into Cz )

① is what we⇒ ¥-15T -1100 - Ñ= 40 y
want to find .

2- 30×+225+100 - = 40

30x= 285 01
✗ = 285 = 129 ,

or ✗ = 9=5-1. Then 5=100-19.512
30 5=3,9 ⇒ y = I B9

±
⇒ A :(9.5

,
3.12) and B :(9.5

,
-3.12) =) D= I 3.121

to
10h let ✗ =§ then 2 : Cosa =/"%)

. f ??. . . ⇒ d) T° ✗ = Cos
- ' (9-540)

9.5 a

✗ = 0.31756 I

=) ④ = 22--2×0.31756 = 0.63512 ⇒ The angle AOB = 0.635 as required. '

-
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P Bae
b) For C.

,
we know that 0=0.635 radians ( from part a)

and we also know that the radius is 10
.

=) Perimeter of Ci ( Pi ) ; P, = 10×(217-0.635)=56.48
"

=

centre ofczFor Cz : Two (radius of G) ,
①) lB÷

.
.

7.
..fi?f..B.... . .. . line : 15-9.5=5.5 (

g

:B

( x coordinate of AIB .

13=2-1 Cos
- '

( Ffa ) ⇒ 13=1.03 radians . I

⇒ Perimeter of G. (Pz) ; Pz : Fox (21-1-1.03) = 33.22 . I

=3 Total Perimeter = P, + Pz = 56.48+33.22

⇒ Total Perimeter =81 '
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µ among
a) Cosec① - Sino = - Sino

= I - Sin'D 1 Cosec① = ¥ '

Sino

= Cos'① S;n2① + Cos
'

① = 1

Sino =) 1-Sink = Cos-0

= Case . Cost Cost = Coto

Sino Sino

CosecQ - Sino = Cos①Coto as required . I

-

1 paan
b) Pant a : cosec0 - Sino = Cos①Coto

=) Cosxcotx = Cosx . Cot (3×-500)
÷cosx ÷cosx

=) Gtx = Cot (3×-500) ⇒ ✗ = 3×-50 '

2x = 500
'

equal
'

✗ = 25° I

=

Since Cota has a period of 180°
,
we can find a second solution

⇒ ✗ +180=3×-50 '

=) 2K = 230° =) ✗ = 115° 1

=

There will be a third solution when Cosx =o =3 ✗ = Cos
- '

(o)
=3 I 00 i

⇒ ✗ = 25
,

✗ = 90° and ✗ = 1150
= = =
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I Happ
a) Ant , =

K +d)
,
What do we know ? • a. = 2- first/initial term

an
•

period of order 3

because of this
since a. = 2 : Az =

Kl 2)
= 2K 1 we know that aa ,

Az = K( 2k-12) = 2K
'

-12K = K -11

2K 2K

Au = KIK -11+2) = KIK-13)
K-11 K -11

=) du = at =) KIK -13) = 2

K -11

=) K'+3K = 2k -12 =) K'+ K - 2=0 as required.
I

= =

PhysicsAndMathsTutor.com



a. gangs
For K= 1.we have :

b) From paint a : a. = 2 a. = 2

Az = 2k Az = 2

93 = K -1 I 93 = 2

au = KIK -131 au = 2

K-11

Since all the terms are the same
,
the sequence no longer has a period of

order 3
,
hence K =/ 1 for this sequence . I

a. a.m.
c) From Panta : K'+ K - 2=0

1K - 1) (k-121=0
=) K= 1 and K = -2

(this is not a valid solution ( part b)

⇒ K = -2
. 80 = 262-3

3

a. = 2 ⇒ Ai = 2 / repeating terms

Az = 2k Az = - 4

93 = Kt 1 Az = - l l

au = KIK -131 Au = 2 so

K -11 =) §
,

ar = 26×12-4 - 1) + 2- 4 1

= -8-0-1
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Nhl

1 qq.pe
a) dv = - C 1 (where c > o is a constant) (we know that the change in

dt Volume with respect to time is

negative since its decreasing - it's

y
- C
*

✓ = 1-Tlr } decreasing at a constant rate)
⇒ DV = dv ) day = ↳Tlr

'

dt dv
✗ Yet *

⇒ - C = dirt ✗ 4Th
'

1

=) dv = - C

↳tire
i
then let K = Cy,

at

⇒ dr = - Kpz as required. I

dt
-
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• ago
b) dr = - K ( solve this using separation of Variables)
It r2

Jr ' dr =/ kdt ⇒ r
' '

= - Kt + a 1 (x is a constant)
3

t = 0
,
r= 40 = > Legs = ✗ =

c. ↳ oooI Surbstitute
back in !

3

b- = 5
,
8=20 =) 203 = - 5K + 640,00 =) 5K=5⇒K = 112300

1

3

=) % = - 11200 - t + 64 ooo

3 3

=) 83 = 64000 - 11200T I

-

p MBB
c) 83 = 64000 - 11200T (equation from part b)

The model will only be valid for non - negative values of r, so we will

use this fact to find the limitation on the values of t , where the

model is valid
.

64 Ooo - 11200£20

t e 640001 = 40

11200 7

=> The model will only be valid for t up to and including 4¥ seconds. I
=

PhysicsAndMathsTutor.com



1 gym
a) We want to use implicit differentiation to differentiate Ñtany=9

si > 2x Product Rule

1-any > seiydff
him -_ ftp.go, then

1 for attempting to him = flashy + fix, six,
=) 2x . 1-any

+ siseciy day, = 0 2
/differentiate
\ I fav correct differentiation

we will use the trig identity : Sealy = I + tan 's and tany =
9

✗
2

=) 2x . 9 =) tanay =
81

µ
+ ( 1-1%1%1=0 ✗

↳

⇒ 1×8 -1×41-1%11,7=0
=) ✗41-1%1%4 = -1,8, ⇒ day

,

= - 18 '
= -18

X i.(1+8×1) *
ill-1%1

* I
} ( I + %) = XYX

"
-181/ = ✗

"
+81
→

=) dy = -18

✗4 X dol ✗4+81

JC

=) dry = -18K as required . I

✗
↳ +81da
-

=
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= 1271114 •@-B• mom
Quotient Rule :

b) Pant a :

day,
= -18K fix)= him then

✗
↳
+81 941

f- (a) = hlx) -944 - hcx) - six)
(96,12" "" & """"" "

?
. ,g,, , .gg , ,g ,,

- 18K > -18

✗
↳
+ g, g 4×3 ,

= > d} = - 18131
"

-181) - 4×3/-18×1
did (✗

"+8112

1×4+81/2

= 54×4 - 1h58 = 541×4-27) = day I

⑦ " +8112 1×4+8112 doc
'

⇒ day =
541×4-27)

doc
'

(x" -18172

. At ✗ =
" 527 ⇒ ✗

"
= 27 ⇒ we can substitute this into day

%

⇒ For x
"
--27

, %÷= 54127-271 = 0

(27+81)-

⇒ For x
"
> 27

,
day > 0

d)( 2

⇒ For x
"
C 27

, dd÷z < 0
=) From this we can conclude that there is a point of inflection at ✗ = V27. I

-
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I

sawB-
✓ ---@_

Proof by Contradiction : • assume that the first statement is false
•

through logical steps , arrive at a conclusion

• deduce that the original statement must be true

⇒ let us assume that there are positive integers P and E such that 4p? 92--25.

25=) ↳p2 - q
'
= 25

,,

= > Factors are

⇒ (2p+q)f2p -91--25 I • land 25
I ✗ 25=25

• 5 and 5
5×5 = 25

⇒ If true then 2p+q=5 and 2p-9=5 I

⇒ g. = 5.2ps and 9 = 2p -5
=) 5- 2p=2p -5
⇒ ↳p = 10 and therefore p= 2. g

/
Not an integer

⇒ 9=212.5) -5 =) 9=0
=

I

=

OR If true 2p-19=25 and 2p - E = I

=) 9=25 - Lp and 9 = 2p - I

⇒ 25 - 2p=2p - I
⇒ hep = 26 =) p= g.g-

Not an integer

=

⇒ 9--216.51-1=11

OR if true
,
then 2p+q=l and 2p-8=25

=) 9=1 - 2p and 9 = 2p -25

=) 1-2p=2p -25 = , p= g.g-
not an integer

⇒ 9=1-2165) = -1-2--8 is not positive .

=) This is a contradiction as there are no integer solutions ,
hence there are

no positive integers p and q such that ↳p
'
- q
'
-_ 25 .

I

-
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