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Attempt 4 questions

1. (a) Find the quotient and remainder when the polynomial 1234 −+− xxx  is divided 
by xx 22 − . Hence write

xx

xxx

2

12
2

34

−
−+−

as the sum of a polynomial and a proper rational function.
[6 marks]

(b) Let 2)( 23 −++= bxaxxxf . Suppose that 2−x is a factor of )(xf and that the 
remainder when )(xf  is divided by 3+x is 1. Find the values of a and b.

[6 marks]

(c) Express 
2)2)(1(

72

+−
+
xx

x
 in partial fractions.

[8 marks]
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2. (a) (i) Find the equation of the circle with centre at A = (1,2) which passes through 
the point B = (3,5).

(ii) Find the gradient of the line joining A and B.

(iii) Find the gradient and the equation of the tangent to the circle at B. 

[12 marks]
(b) (i) Expand the expression 3)23( yx − .

(ii) How many arrangements are there of the letters of the following words?
a) FOUR, b) TWELVE.

[8 marks]

3. (a) Write the expression θθ sincos4 +  in the form )sin( αθ +r , for suitable constants 
r and α , giving both to 3 significant figures, and giving α  in degrees. Hence, or 
otherwise, find all angles oo 3600 ≤≤ θ  for which

3sincos4 =+ θθ .
[8 marks]

(b) Find a formula for θ3sin in terms of θsin .

[6 marks]

(c) The value £V of a certain car is modelled by the equation

ktPeV −= ,

where P and k are positive constants, and t is the time elapsed in years since the car 
was new. 

(i) The value of the car when new was £7,000, and when it was exactly two 
years old, it was £4,000. Find the values of P and k, giving both to 4
significant figures.

(ii) What was the value, to the nearest pound, of the car when it was exactly four 
years old?

[6 marks]
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4. (a) Find 
dx

dy
 in each of the following cases:

(i)
x

x
3

2 2 − ;

(ii) xxxy sin3cos −= ;

(iii) )ln(tan2 xey x= ;

(iv) xy 2sin 1−= .
[12 marks]

(b) Let C be the curve with equation

0722 =−++ xyyx .

Find the equation of the tangent to the curve C at the point (1,2).
[6 marks]

(c) For the parametric curve tx cos= , ty 2sin= , find an expression for 
dx

dy
 in terms of 

the parameter t.
[2 marks]

5. (a) Using the substitution 22 += xu , find the integral

∫ + dxxx )2cos( 2 .

[6 marks]
(b) Using integration by parts, evaluate the definite integral

∫
1

2/1

2ln xdxx .

[6 marks]
(c) Find the general solution to the differential equation

yxe
dx

dy
2= .

Find also the particular solution which satisfies the initial condition that 0=y when 
3=x .

[8 marks]
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Indices

qpqp aaa +=⋅ ,  pqqp aa =)( ,  ppp abba )(=⋅ ,  10 =a ,  
a

a
11 =− ,  aa =2/1 ,  pp aa =/1 .

Quadratics

If 02 =++ cbxax  then 
a

acbb
x

2

42 −±−
= . The discriminant is acb 42 − .

Coordinate geometry

The line through ),( 11 yx  and ),( 22 yx  has gradient )/()( 1212 xxyy −− .
The line cmxy += has gradient m.

The line through ),( 11 yx  with gradient m has equation )( 11 xxmyy −=− .
The line cmxy += is perpendicular to '' cxmy +=  if 1' −=mm .

The distance between ),( 11 yx  and ),( 22 yx  is 2
12

2
12 )()( yyxx −+− .

The circle with centre ),( ba  and radius r is given by 222 )()( rbyax =−+− .

Binomial expansions

Pascal’s row 0 1
Triangle: row 1 1 1

row 2 1 2 1
row 3 1 3 3 1
row 4 1 4 6 4 1
........ . . . . . .
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Trigonometry

θθ sin)sin( −=− ,    θθ cos)cos( =− .

θ
θθ

cos

sin
tan = ,   

θ
θ

sin

1
cosec = ,   

θ
θ

cos

1
sec = ,   

θ
θθ

sin

cos
cot = .

1cossin 22 =+ θθ ,   θθ 22 sec1tan =+ ,   θθ 22 cosec1cot =+ .

xy 1sin −=  means yx sin=  and oo 9090 ≤≤− y .

xy 1cos−=  means yx cos=  and oo 1800 ≤≤ y .

xy 1tan −=  means yx tan=  and oo 9090 <<− y .

Alternative notation: xx 1sinarcsin −= ,   xx 1cosarccos −= ,   xx 1tanarctan −= .
Note that 11 )(sinsin −− ≠ xx ,   11 )(coscos −− ≠ xx ,   11 )(tantan −− ≠ xx .

However 22 )(sinsin xx = ,   22 )(coscos xx = ,   22 )(tantan xx = .

BABABA sincoscossin)sin( ±=± . θθθ cossin2)2sin( =
BABABA sinsincoscos)cos( m=± . θθθ 22 sincos)2cos( −=

BA

BA
BA

tantan1

tantan
)tan(

m

±
=± .

θ
θθ
2tan1

tan2
)2tan(

−
=

)sin(sincos αθθθ +=+ rba  where 22 bar += and α  is the angle of the point on the unit 
circle with coordinates )/,/( rarb .

Logarithms

pxa =log  means pax = ,   01log =a ,   1log =aa .

)(logloglog xyyx aaa =+ ,   )(logloglog
y

x
yx aaa =− ,   )(loglog k

aa xxk = .

xx elogln = ,   axx ea ln= .

Differentiation

If vuy ±= , then 
dx

dv

dx

du

dx

dy
±= .   If auy =  with a constant, then 

dx

du
a

dx

dy
= .

If uvy = , then 
dx

dv
uv

dx

du

dx

dy
+= .   If 

v

u
y = , then 

2v
dx

dv
uv

dx

du

dx

dy
−

= .  

If y is a function of u, where u is a function of x, then 
du

dy

dx

du

dx

dy
= .
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Integration

If vuy ±= , then ∫∫∫ ±= dxvdxudxy .   If auy =  with a constant, then ∫∫ = dxuadxy .

If u is a function of x then ∫∫ = du
du

dx
ydxy .   ∫∫ −= dxv

dx

du
uvdx

dx

dv
u .

Standard derivatives and integrals

)(xfy =
dx

dy
)(xfy = ∫ dxy

nx 1−nnx nx c
n

x n

+
+

+

1

1

  ( 1−≠n )

xe xe xe ce x +

xln
x

1

x

1
cx +||ln

xsin xcos xsin cx +− cos

xcos xsin− xcos cx +sin

xtan x2sec xtan cx +− |cos|ln

x1sin −
21

1

x− 21

1

x−
cx +−1sin

x1cos−
21

1

x−
−

x1tan −

1

1
2 +x 1

1
2 +x

cx +−1tan


