2

1 (a) Use standard results from the list of formulae (MF19) to find Z:(3r2 +3r+1) in terms of n,
simplifying your answet.
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(b) Show that

11 3743+l
P+ 1)? Pr+1)?

32 4341
p— P+’

2 2
it oy fusicrer s s 3

and hence use the method of differences to find

N 3 3+
(¢) Deduce the value of ; e [1]
.'..'(;”V.\X .............. ( ......... ‘.L ......... j ................ (‘: .W*,.) ...........................................................................
i b
......... % esssssegecscssssncnns V‘.f..l.. B R R R R R R R R R
A N hm =
............................................................................ A..a.»............................ eeecsectsctcersessecsscnsctcorsenons
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4

Prove by mathematical induction that, for all positive integers n,

d’ (xzex> = <x2 +2nx+n(n— 1))ex. [6]

dx}’l
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k 0\(1 O
3  The matrix M is given by M = ( )( ), where k is a constant and k£ # 0 and k£ # 1.

0 1\1 1
(a) The matrix M represents a sequence of two geometrical transformations. State the type of each
transformation, and make clear the order in which they are applied. (2]

Clreon

The unit square in the x—y plane is transformed by M onto parallelogram OPQR.

(b) Find, in terms of £, the area of parallelogram OPQR and the matrix which transforms OPQR onto
the unit square. [3]

ki I is invariant under the transformation in
the x—y plane represented by M. [3]

NGy

(¢) Show that the line through the origin with gradient
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6

The cubic equation 27x> +18x% +6x—1 = 0 has roots o, B, 7.
(a) Show that a cubic equation with roots 3oc+1, 38+ 1, 3y +1is

y3 —y2 +y—2=0.
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The sum 3a+1)"+(3B8+1)"+(3y+1)" is denoted by S .

(b) Find the values of S, and ;. [4]

B L L LR LR T L R LR R R R LR R R R R R R
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5  The plane IT, has equation r = i—j—2k+A(i—2j—3k) + £(3i— k).
(a) Find an equation for IT, in the form ax+by+cz=d. [4]

The line /, which does not lie in I7,, has equation r = —3i+k+#(i+j+k).

(b) Show that /is parallel to IT,. [2]
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(c¢) Find the distance between / and 1T . [3]

............................... R A
Po = ~3+Kk "{\+)72L => —Y +—j+3}¢: Z /)

............................................................................................................................................. )
. | >K’f’> ....... I TS T4 N
(6.l N2\ S A, (2o

(d) The plane 17, has equation 3x+3y+2z = 1. 'n_'-bly«-r 2z ==
Find a vector equation of the line of intersection of /7, and I1,. (4]
S R \ ..... i‘ .......... ] V| ......... )z ................ l)/(’lg ................ \‘ ...... 2)lmy)
n = - =\ - + 3
..................... g BB B2 B2 L
............................ . F}_
............. G T

¥

................................................................................................. 5-0
(k=0 2yr2zel Y2y <5/,;,\
Yy B R AN Y17,
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_ _1
6  The curve C has polar equation » = ¢ O _e™2™, where 0 < 6 < %n.

(a) Sketch C and state, in exact form, the greatest distance of a point on C from the pole. [3]
2 3179
T/ g
0-¢ ]
"/‘LK.
.............. .2
(b) Find the exact value of the area of the region bounded by C and the initial line. [5]

r N -8 “lp i =

if ..... (8 B e

0
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P R R L
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............................................. G’I/Z'\' : /L
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I . 28 T2 o te. .7 e
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_ 1 L 20 XL o~ 1 /?—J "
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Zz ........ } Q’e’ .......... L’re ..... +LZQ’ ....................................................................
e T ——— g
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O K SRt o Rt S 1~ R

Y b Y
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. o . ~0 - ,t/ 2
(¢) Show that, at the point on C furthest from the initial line, r=e. — e
1—¢? 7" —tang = 0
and verify that this equation has a root between 0.56 and 0.57. [5]
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x2

x+1°

7  The curve C has equation y = f(x), where f(x) =

(a) Find the equations of the asymptotes of C. [3]

............. T, S Tt L o S

(b) Find the coordinates of any stationary points on C 2]
AT T N e
AN
e L A=0O A=-2 |
ST Cad R AL =0 Yzl
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(¢) Sketch C.

(d) Find the coordinates of any stationary points on the curve with equation y = %
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T - 0
15 A Y
n~<0
A
(e) Sketch the curve with equation y = %x) and find, in exact form, the set of values for which \
1

¢1h0)
2"

4 '\/‘1
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Additional page

If you use the following page to complete the answer to any question, the question number must be clearly
shown.
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