Composite paper June 2017

1.


	
(a)	Find A–1
(2)

The transformation represented by the matrix B followed by the transformation represented
by the matrix A is equivalent to the transformation represented by the matrix P.
(b)	Find B, giving your answer in its simplest form.
(3)
(Total 5 marks)
___________________________________________________________________________

2.	(i)	The complex number w is given by


	where p is a real constant.
	(a)	Express w in the form a + bi, where a and b are real constants.
Give your answer in its simplest form in terms of p.
(3)


Given that arg w = 
	(b)	find the value of p.
(2)
(ii)	The complex number z is given by
z = (1 – 𝜆 i)(4 + 3i)
	where 𝜆 is a real constant.
	Given that
|z| = 45
	find the possible values of 𝜆.
	Give your answers as exact values in their simplest form.
(3)
(Total 8 marks)
___________________________________________________________________________



3.	(i)


	

	where p is a constant.
	(a)	Find, in terms of p, the matrix AB
(2)

	Given that
AB + 2A = kI
	where k is a constant and I is the 2 × 2 identity matrix,
	(b)	find the value of p and the value of k.
(4)
(ii)

, where a is a real constant
	Triangle T has an area of 15 square units.
	Triangle T is transformed to the triangle T' by the transformation represented by the
	matrix M.
	Given that the area of triangle T' is 270 square units, find the possible values
	of a.
(5)
(Total 11 marks)
___________________________________________________________________________

4.	Given that 4 and 2i – 3 are roots of the equation
x3 + ax2 + bx – 52 = 0
where a and b are real constants,
(a)	write down the third root of the equation,
(1)
(b)	find the value of a and the value of b.
(5)
(Total 6 marks)
___________________________________________________________________________




5.	(a)	Use the standard results for  and  to show that


	for all positive integers n.
(5)
Given that


(b)	find the exact value of the constant k.
(4)
(Total 9 marks)
___________________________________________________________________________

6.	(i)	A sequence of numbers is defined by
u1 = 6, 	u2 = 27
un+2 = 6un+1 – 9un	n ⩾ 1

	Prove by induction that, for n ∈ ℤ+
un = 3n(n + 1)
(6)
(ii)	Prove by induction that, for n ∈ ℤ+
f (n) = 33n–2 + 23n+1   is divisible by 19
(6)
(Total 12 marks)
___________________________________________________________________________

7.	(a)	Show that, for r > 0


(1)
(b)	Hence prove that, for n ∈ ℕ


(3)
(c)	Show that, for n ∈ ℕ, n > 1


	where a, b and c are constants to be found.
(3)
(Total 7 marks)
___________________________________________________________________________





8.	Solve the equation

z3 + 32 + 32i = 0
giving your answers in the form rei𝜃 where r > 0 and – π < 𝜃 ⩽ π
(Total 6 marks)
___________________________________________________________________________


9.	(a)	Find the general solution of the differential equation



(8)
(b)	Find the particular solution of this differential equation for which y = 0 and       = 0
	when x = 0
(5)
(Total 13 marks)
___________________________________________________________________________

10.
[image: ]

Figure 1 shows a sketch of a curve with polar equation
r = 6 + a sin 𝜃
where 0 < a < 6 and 0 ⩽ 𝜃 < 2π

The area enclosed by the curve is 
Find the value of the constant a.
(Total 8 marks)
___________________________________________________________________________


11.	(a)	Find, in the form y = f(x), the general solution of the equation


cos x + y sin x = 2cos3 x sin x + 1, 	0 < x < 
(8)



Given that  when x = 


(b)	find the value of y when x =, giving your answer in the form a +, where a
	and b are rational numbers to be found.
(3)
(Total 11 marks)
___________________________________________________________________________

12.	Given that y = arsinh(tanh x), show that


(Total 5 marks)
___________________________________________________________________________



13.	(a)	Using the definition for cosh x in terms of exponentials, show that

cosh 2x 2 cosh2 x – 1
(3)
(b)	Find the exact values of x for which
29cosh x – 3cosh 2x = 38
	giving your answers in terms of natural logarithms.
(6)
(Total 9 marks)

___________________________________________________________________________

14.	Use the substitution x + 2 = u2, where u > 0, to show that


 = a + bπ
where a and b are rational numbers to be found.
(Total 9 marks)













[bookmark: _GoBack]15.	The plane  has equation x – 2y – 3z = 5 and the plane  has equation 6x + y – 4z = 7


(a)	Find, to the nearest degree, the acute angle between  and 
(3)


The point P has coordinates (2, 3, –1). The line l is perpendicular to  and passes through

the point P. The line l intersects  at the point Q.
(b)	Find the coordinates of Q.
(4)




The plane  passes through the point Q and is perpendicular to  and 

(c)	Find an equation of the plane  in the form r.n = p
(4)
(Total 11 marks)
___________________________________________________________________________


16.	The matrix M is given by


 k ∈ ℝ, k ≠ 
(a)	Show that det M = 1 – 2k.
(2)
(b)	Find M–1 in terms of k.
(4)

The straight line l1 is mapped onto the straight line l2 by the transformation represented by
the matrix


Given that l2 has cartesian equation


(c)	find a cartesian equation of the line l1
(6)
(Total 12 marks)
___________________________________________________________________________

image4.wmf
4

π


image5.emf









 

  

A

=

p

2

3

p

æ

è

ç

ö

ø

÷,


image6.emf









 

 

B

=

-

5 4

6

-

5

æ

è

ç

ö

ø

÷


image7.emf









 

  

M

=

a

-

9

1 2

æ

è

ç

ö

ø

÷


image8.emf









 

 

r

r=

1

n

å


image9.emf









 

 

r

2

r=

1

n

å


image10.emf
2(3r +8r+3)——n(2n+5)(n+3)

r=1









 

 

(3

r

2+

8

r

+

3)

=

1

2

n

(2

n

+

5)(

n

+

3)

r=

1

n

å


image11.emf
12
D (37 +8r+3+k(277)) = 3520

r=1









 

 

(3

r

2+

8

r

+

3

+

k

(2

r-

1

))

=

3520

r=

1

12

å


image12.wmf
2222

1121

(1)(1)

r

rrrr

+

-º

++


image13.wmf
222

1

21(2)

(1)(1)

n

r

rnn

rrn

=

++

=

++

å


image14.wmf
2

3

2222

63

(1)(31)

n

rn

ranbnc

rrnn

=

+++

=

++

å


image15.emf









 

3


image16.wmf
2

2

dd

226sin3

dd

yy

x

xx

-=


image17.wmf
d

d

y

x


oleObject17.bin

image18.emf
0] » [nitial line

Figure 1









L e a v e   b l a n k

1 8

* P48860A01828*

 

D

O

 

N

O

T

 

W

R

I

T

E

 

I

N

 

T

H

I

S

 

A

R

E

A

 

D

O

 

N

O

T

 

W

R

I

T

E

 

I

N

 

T

H

I

S

 

A

R

E

A

 

D

O

 

N

O

T

 

W

R

I

T

E

 

I

N

 

T

H

I

S

 

A

R

E

A

6 .

O

Initial line

Figure 1

 

F i g u r e   1   s h o w s   a   s k e t c h   o f a curve with polar equation

r

 = 6 + 

a

sin

  w h e r e   0   <  

a

  <   6   a n d   0      < 2

  T h e   a r e a   e n c l o s e d   b y   t h e   c urve is 

97

2

π

  F i n d   t h e   v a l u e   o f   t h e   c o n s t ant 

a

.

( 8 )
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