R Jones

Core 2 — Assignment 1

( 1) (a) An arithmetic series has first term ¢ and common difference d. Prove that the sum of the
' first n terms is given by

n

2

(b) In an arithmetic series the seventh term is four times the first term; the sixth term is 21.

S ==[2a+(n-1d] . (3]
(i) Find the common difference.

(ii) Find the sum of the first fifty terms of the series. [7]

(P1 — Jan 2005)

(2) . (a) Anarithmetic series has first term @ and common difference d. Write down the nth term and
prove that the sum of the first # terms is given by

Sy =5[2a+(m-1d] . | [4]

( b ) The sum of the first four terms of an arithmetic series is 22. The sum of the first five terms
is 35.

(1) Find the common difference of the series.

(i) Find the sum of the first fifty terms of the series. [6]

(P1 — Nov 2004)

(3) (a) A geometric series has first term @ and common ratio r. Write down an expression for the
nth term and prove that the sum of the first n terms is given by
n
S = a(l—r")
g 1-7
Given that | r | < 1, write down the sum to infinity of the series. [5]

(b) The second term of a geometric series is 12 and the fifth term of the series is T36_ .
(i) Calculate the common ratio of the series. 4]

(ii) Calculate the sum to infinity of the series. [2]

(P1 — May 2004)

( 4) The sixth term of an arithmetic series is 13 and the thirteenth term is 27.

(i) Find the common difference of the series.

(ii) The sum of the first n terms of the series is 1023. Find the value of ». [7]

(P1-Jan 2002)
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(5) (a) A geometric series has first term a and common ratio r. Prove that the sum of the first n
terms is given by

S = a !] - )'"! .
H 1 _ r
Given that | 7| <1, write down the sum to infinity of the series. [4]

(b) The sum of the first two terms of a geometric series is 18. The sum of the second and third
terms is 12. Given that the common ratio r is positive,

Q) show that r = %,
(ii)  find the sum to infinity of the series. [71

(P1 — Nov 2003)

(6) (a) An arithmetic series has first term @ and common difference d. Prove that the sum of the
) first n terms is given by

S,= % 2a+ (n — Dal. NG

(b) The sum of the first four terms of an arithmetic series is 10, and the sum of the first six
terms is 33.

(i) Find the common difference. (4]

(ii) Given that the kth term is 502, find the value of £. | [3]

(P1 - May 2003)

(7) . (a) A geometric series has first term ¢ and common ratio r, where 0 <r < 1.
Show that the sum of the first # terms of the series is given by

S - Cl(] —r ”)
" 1l-r
Write down the sum to infinity of the series. (4]

(b) The sum to infinity of a geometric series is equal to three times the first term of the series.

(1)  Find the value of the common ratio.

(ii)) Given that the sum of the first two terms is g , find the sum to infinity. [71

(P1 — Jan 2003)

(8) . The square of the third term of a geometric series is equal to the sixth term. The sum to
infinity is 1.
(i) Find the common ratio.

(i) Calculate, correct to five decimal places, the sum of the first ten terms of the series.

71
(P1 — May 2002)



Core 2 — Assignment Zassume In means log)

©).

(b)

(10) “

(b)

(c)

(11) @

(b)

(12)

(b)
(c)

Given thata > 0, b > 0, prove that
In(@b)=Ina+1nb.
Solve the equation

InGx+1)-In12+In(x+1)—-Inx=0.

Given a > 0, b > 0, use a counter-example to show that, in general,
a

In(~—) #
b

In(a¢")=nlna.

D
Inb
Given a > 0, show that

Given that 7% = 3”, find the value of y correct to three decimal places.

Use a counter-example to show that, in general,
In(a" ) # (Ina)".

Use the substitution y = 7" to solve the equation
37T -7t v2=0,

giving your answers correct to three decimal places.

Use a counter-example to show that, in general,
Ing+Inb =+ In (a+b).
Show that In(a") = n Ina.

Given that Inx + 3Iny — In 16 = Inx* — In 128, express x in terms of y.

R Jones

(3]

[5]

(P2 — Nov 2004)
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[3]
[4]

(P2 — May 2004)

[2]

(5]

(P2 — Nov 2003)
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[4]

(P2 — May 2003)



(13) @

(b)

(14) ©
(b)

(15) @
(b)

(c)

(16) @

(b)

Prove that if a, b > 0 then

a
In (E] = Ina—Inb.

Solve the equation

In(x*+ 14) —Inx = 2In3.

Given that a > 0, prove that In (¢") =n 1n a.
Solve the equation

3 =2 x5

Given that a > 0, use a counter-example to show that, in general,

In(a") # (In(a))".

Given that a > 0, b > 0, show that

In (ﬂj=1n a—Inb.

b
Write In [——{3 J in terms of In x and In y.
vy

Prove that fora >0, 5 >0,
Ina +Inb =1n(ab).

Given that

2nx+4)=In(x+2)+In(x+7),

find the value of x.
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(6]

(P2 —Jan 2003)

{3]

[5]

(P2 — Nov 2002)

[2]

[3]
[3]

(P2 — May 2002)

(3]

[3]

(P2 — June 2001)



Core 2 — Assighment 3

(1 7) The circle C has equation
x*+y?—8x— 10y +32=0.
(a) Find the radius and the coordinates of the centre of C.
(b) Show that P(8, 8) lies outside C.
(c) The line PT is a tangent to C touching C at 7. Find the length of PT.

(d) Find the equation of a circle with centre P which touches C.

(1 8) The points (8, 4) and (2, 2) are the ends of a diameter of a circle C.
(a) Find the equation of C.

(b) Find the equation of the tangent to C at the point (8, 4).

(19) The circle given by
x4y —6x+8y—11=0
has centre C.
(a) Find the coordinates of C and the radius of the circle.
(b) Show that P (9,8) lies outside the circle.

(¢c) The line PT touches the circle at 7. Find tan C/I}T.

(2 O) A circle C with centre A has equation x? + y*> — 6x + 4y — 23 = 0.
(a) Determine the coordinates of A and the radius of C.

(b) Show that the point B (7, -5) lies inside C.
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(3]
(2]
[3]
(3]

(P2 — Nov 2004)

[3]
(4]
(P2 — May 2004)
(3]
(3]
[3]
(P2 — Nov 2003)
[3]
[2]

(c) Find the radius of the largest circle with centre B which can be drawn inside C. Write down

the equation of this largest circle.

[3}

(P2 — May 2003)
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(2 1) The circles C, and C, have equations

x>+ (y—-4)°" =8,
x*+y>—6x-2y+8=0,
respectively.
(a) Write down the radius of C| and the coordinates of the centre of C,. 2]
(b)  Find the radius of C, and the coordinates of the centre of C,. £3]
(c) Show that C , and C, touch. [4]

(d) Given that C, and C, touch at the point (2,2), find the equation of the common tangent at
that point. [4]

(P2 — Jan 2003)

(2 2) The straight line y = x cuts the circle x* +y? — 10x + 6y — 30 = 0 at the points A and B.
(a) Find the coordinates of A and B. [3]
(b) Find the equation of the circle which has AB as diameter. [3]

(P2 — Nov 2002)

(2 3) The circles C and C2 have equations

(x+ 57+ (y—3)*=49,
x?+y*—dx= 0,

respectively. The centres of C, and C, are the points A and B respectively.

(a)  Write down the coordinates of A and the radius of C,. [2]
(b)  Find the coordinates of B and the radius of C,. [3]
(c)  Prove that B lies outside C. [2]
(d) A tangent from B to the circle C, touches C, at P. Find the length of BP. [3]

(P2 — May 2002)

(24) The circles C and C, are given by
(x—2)" + (y +4)* = 100,
x*+y*+14x— 16y + 88 =0,

respectively.
(a) Write down the radius of C, and the coordinates of the centre of this circle. ' [2]
(b) Find the radius of C R and the coordinates of the centre of this circle. 3]
(c) Show that A(—4, 4) lies on each circle. 2]

(P2 — June 2001)



Core 2 — Assighment 3

(2 5) The circle C has equation
x*+y?—8x— 10y +32=0.
(a) Find the radius and the coordinates of the centre of C.
(b) Show that P(8, 8) lies outside C.
(c) The line PT is a tangent to C touching C at 7. Find the length of PT.

(d) Find the equation of a circle with centre P which touches C.

(2 6) The points (8, 4) and (2, 2) are the ends of a diameter of a circle C.
(a) Find the equation of C.

(b) Find the equation of the tangent to C at the point (8, 4).

(27) The circle given by
x4y —6x+8y—11=0
has centre C.
(a) Find the coordinates of C and the radius of the circle.
(b) Show that P (9,8) lies outside the circle.

(¢c) The line PT touches the circle at 7. Find tan C/I}T.

(2 8) A circle C with centre A has equation x? + y*> — 6x + 4y — 23 = 0.
(a) Determine the coordinates of A and the radius of C.

(b) Show that the point B (7, -5) lies inside C.
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(3]

(P2 — Nov 2004)

[3]
(4]
(P2 — May 2004)
(3]
(3]
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(P2 — Nov 2003)
[3]
[2]

(c) Find the radius of the largest circle with centre B which can be drawn inside C. Write down

the equation of this largest circle.

[3}

(P2 — May 2003)
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(2 9) The circles C, and C, have equations

x>+ (y—-4)°" =8,
x*+y>—6x-2y+8=0,
respectively.
(a) Write down the radius of C| and the coordinates of the centre of C,. 2]
(b)  Find the radius of C, and the coordinates of the centre of C,. £3]
(c) Show that C , and C, touch. [4]

(d) Given that C, and C, touch at the point (2,2), find the equation of the common tangent at
that point. [4]

(P2 — Jan 2003)

(30) The straight line y = x cuts the circle x* +y? — 10x + 6y — 30 = 0 at the points A and B.
(a) Find the coordinates of A and B. [3]
(b) Find the equation of the circle which has AB as diameter. [3]

(P2 — Nov 2002)

(3 1) The circles C and C2 have equations

(x+ 57+ (y—3)*=49,
x?+y*—dx= 0,

respectively. The centres of C, and C, are the points A and B respectively.

(a)  Write down the coordinates of A and the radius of C,. [2]
(b)  Find the coordinates of B and the radius of C,. [3]
(c)  Prove that B lies outside C. [2]
(d) A tangent from B to the circle C, touches C, at P. Find the length of BP. [3]

(P2 — May 2002)

(3 2) The circles C . and C , are given by
(x—2)* + (y + 4)* = 100,
x*+y?+ 14x— 16y + 88 =0,

respectively.
(a) Write down the radius of C, and the coordinates of the centre of this circle. ' [2]
(b) Find the radius of C R and the coordinates of the centre of this circle. 3]
(c) Show that A(—4, 4) lies on each circle. 2]

(P2 — June 2001)
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Core 2 — Assighment 4

(33)

/\
The diagram shows a circle of centre O with a chord AB such that AOB = 1-4 radians. The area of
the shaded region is 7-5cm?®. Calculate, correct to one decimal place, the perimeter of the shaded
region. [7]

(P1-Jan 2005)

(34)

In the diagram, PQ and SR are arcs of circles, centre O with OP = 2cm and OS = 4 cm. The shaded
region has area 3 cm®. Find the perimeter of the shaded region. [6]

(P1 — May 2004)

(35) D C

A 6 cm B

The diagrams show a square ABCD of side 6 cm and a sector POQ of a circle with centre O and
radius 4 cm. Given that the area of the square ABCD is five times the area of the sector POQ, find
the perimeter of the sector POQ. [5]

(P1 — Nov 2003)
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(36) B

K 0
N4

The diagram shows a chord AB of a circle with centre O and radius 4 cm. Given that the area of the
sector AOB is 6cm’, calculate, correct to two decimal places, the area of the triangle AOB. [4]

(P1 - May 2003)

(37) B

The diagram shows a sector OAB of a circle with centre O and radius 3 cm. The perimeter of the
sector is four times the length of the arc AB. Find the area of the sector. 4]

(P1 — Jan 2003)

(38)

as
In the diagram, the chord AB of the circle with centre O is such that AOB = 1-4 radians. Given that
the shaded area is 4cm’, find the radius of the circle. Give your answer correct to two decimal
places. [5]

(P1 — Nov 2002)
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Core 2 — Assignment 5

(3 9) (a) Find all the values of x in the range 0° < x < 360° satisfying
8cos’x = 5 — 2sinx. [6]

(b) Find all the values of x in the range 0° < x < 180° satisfying
tan(3x + 60°) = % , [4]

(P1 — Jan 2005)

(40) (a) Find all values of x, in the range 0° < x < 360°, satisfying
20 cos’x — sinx = 19. [6]
(b) Find all values of x, in the range 0° < x < 360°, satisfying

tan2 x++/3tanx =0 . ‘ (5]
(P1 — Nov 2004)

(4 1)  (a) Find all the values of x in the range 0° to 360° satisfying the equation
5cos’x + 4sinx — 4 = 0. [5]
(b) Find all the values of 6 in the range 0° to 360° satisfying

J3tan@ = 2sind. [5]

(P1 — May 2004)

(42) . (a) Find all values of x in the range 0° to 360° satisfying
3sin’x + cos’x = 3sinx + 3. (5]
(b) Find all values of x in the range 0° to 180° satisfying

(4]

tan 4x = a8 .
V3
(P1 — Nov 2003)
( 43) . (a)  Find all the values of x in the interval 0° < x < 360° satisfying the equation
9sin’x — 8 = 6c0s’x — 2cosx. [6]
(b) Find all the values of x in the interval 0° < x < 360° satisfying the equation

(Stanx + 2) (tanx — 4/3) = 0. [4]

(P1 - May 2003)
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(44)

(P1 — Jan 2003)

(45).

(P1 — Nov 2002)

(46).

(P1 - May 2002)

( 47) (a) Find all the values of x in the interval 0° < x < 360° satisfying the equation

8sin’x + 2cosx — 5 =0. [6]

(b) Find all the values of x in the interval 0° £ x £ 360° satisfying the equation
tan’x + {3 tan x = 0. [4]

(P1 — Jan 2002)

(48) . (a) Find all the values of x in the range 0° to 360° satisfying the equation

2cos’x = 1—sinx. [6]

(b) Find all the values of x in the range 0° to 180° satisfying the equation

3

cos 3x = —. (3]
2

(P1—June 2001)
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(49)

(P1 - Jan 2005)

(50)

(P1 — Nov 2004)
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(51).

(P1 — May 2004)

(52).

(P1 — Nov 2003)
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(P1 — May 2003)

(54)

(P1 — Jan 2003)
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(P1 — Nov 2002)
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(P1 — May 2002)



R Jones

Core 2 — Assignment 7

(57)

(P2 — Nov 2004)
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(P2 — May 2004)
(59)

(P2 — Nov 2003)
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(P2 — May 2003)
(61)

(P2 —Jan 2003)
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(P2 — Nov 2002)
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(P2 — May 2002)

(64)

(P2 — June 2001)



