. Ahyperbola / has equation

g ], where a is a positive constant.

The foci of H are at the points with coordinates (13, 0) and (-13, 0).

Find
(a) the value of the constant a,

(3)
(b) the equations of the directrices of H. 3)

\@). Foa (ae, O);:>' (lB,O) —
= oe = l3

7 e = - 13 - _

Cccaaty L?—-a(.e D ey




{(a) Find

dx
V(@4x* +9)
(2)

(b) Use your answer to part (a) to find the exact value of

Y
———dx
RICED)
giving your answer in the fom: k In(a + b5), where a and b are integers and kis a
constant. ; 3)

r)-(47‘)-‘J\J_"Lt:;_"?_‘9%-—S\]()“’f L}M

b [E) ¥

by T3 wmf\."‘[é.: ot —‘zm.m, 2~ o)

o= 2 (ln(u}_') - G-HJ_ ))

m(qwr)/

nnnnnnnnnnn




1. The curve with parametric equiations
x=cosh28, y=4sinhf, 0<O<1
is rotated through 27 radians about the x-axis.

Show that the area of the surface generated is A(cosh® & — 1), where a = 1 and 2 is

constant to be found. ‘ 5 |
‘ i
o S hta J AN [3; T
L ’J‘S‘é %’ + I AQ’
0 P R, -

T — —
# 2n S bgmh 91"Jirmhi&ulb_gsb_&J&,.__,____
0 i i BN B

T Sﬁmﬂeﬁf{{&m@_wm Py -

Coshb= ea\ &

Y - e = |
‘ e . = ; —
= &Lmsg 1@.@1&(%5&1_1)_____,_3_‘%_ s

o b TS 05 e

&

_ T LTI

44444
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(Question 3 continued
i : R
= gu [ snhe - Gusk’s Do
)

= 3o (ows s g JelEn] s

Q

= a2n [ tesh’() cosh>(0) ]
S R
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.+ Figure 1

Figure 1 shows part of the curve with equation
y =40 arcosh x — 9x, x2 1

Use calculus to find the exact coordinates of the turning point of the curve, giving your

answer in the form (-‘2, rin3 + s], where p, g, r and s are integers.

7 )]

Y. 9=Loarwsha - T

% o o B gm0 -
o _ _*__._\l_ e | - -

. ==

1600 = 8(n=-]) o
Do 600 - o) Dz W
I .

(MWW REY camscanner
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Question 4 continued

N - j_'
o
:’) H: lEDMCQQL._%J—— _4|

= Lw(h»[.}' {-l—_l_iu:_q—)) s

= Lo o (*-— +‘:lO) ey

= low (4~
= U (3%) -
= o (3)—w__‘i_;;‘_?‘_j_____:_“_

(Total 7 marks) |
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5. The matrix M 18 given oy

1 1 a
M = [ 2 b c], where a, b and ¢ are constants.
-1 0 1

(a) Given that j + k and i — k are two of the eigenvectors of M,

find

(i) the values of @, band c,
n eigenvectors.

® |

(ii) the eigenvalues which correspond to the two give

(b) The matrix P is given by

110

P=| 2 1 d|, whered is constant,d # -1
-1 0 1

Find

(i) the determinant of P in terms of d,

(ii) the matrix P~ in terms of .
(5)

- \ P
¢ ) :) = [N\
ALY/ —
7\ y .:-_> a)\::__lﬂ_ -
~ ______k).\_-_____\oiﬁc:f_
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Question 5 continued
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Question 5 continued

(i)
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biant
. Given that

4
1,,=_[ X"V(16-x"dx, n>0,
0

(a) prove that, forn > 2,
(n+2)1, =16(n-1)1 _,
6

(b) Hence, showing each step of your working, find the exact value of A

\
(@) AP jo - Ox

e

SRR PN o
L o]

- wz A u's Q")’Chz“_

. . 33
V'e ~2n i\bm‘_—L a Vo _'2: lB“ﬁz—
-3

22 e | 2e] ( [0 A Y. - i |
2 - (n=1) [A" ) ox
°
| S A

*
B2 PR __( ) J Y z(m—— 6t Do |

\
s s B 0T e
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(Question 6 continued

Y

Ll p =5

(MZ)‘ 1, = {6 (4 ._,} I, v

D FT4: b4 1,

Mb\, N ':3

S S =1y, o 1= % og,

18
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blank

T'he ellipse E has equation

(=] -

2
X

—=+3=1 a>b>0

2
S

The line / is a normal to E at a point P(acos#, bsind), 0< 8 < %
(a) Using calculus, show that an equation for / is

axsin@ — bycos@ = (a® — b?)sinf cosd
&)

The line / meets the x-axis at 4 and the y-axis at B.
(b) Show that the area of the triangle OAB, where O is the origin, may be written as ,j
ksin286, giving the value of the constant & in terms of a and b. _f

@

(¢) Find, in terms of a and b, the exact coordinates of the point P, for which the area of
the triangle OAB is a maximum,

3)
Ha) 2>, 97 _ B
AL S V7Y S TS
pn /o8  —atmb -
...i._._ I - e
o, My < - v Fe = _c-kmﬁ'

—

3 ’L

a" = TS"’“”

=

Lswme - 2
Y - “"—~‘u

pnsm® = \y cosb - __g__ﬁsln_o;_w;&____ss‘nn_ &_‘__Cow
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Question 7 continued

A
S Oasme by - @Q“L )f“\WJ&

/"ﬁiq,ww.

@ at R, 9o AN NG = (al—Lz)'rm&w&

: al_L._ o

Cost
— G
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yuestion 7 continued
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Question 7 continued

C) & Wb ben= 4

2
A= M(GLL(LL)_ MG
é o

] %/ p'm TS Monimn Udm wd=1 |

= -t

- -

i
(Total 12 marks) | |
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8. The plane /7, has vector equation

r(i-4j+2k) =5

(a) Find the perpendicular distance from the point (6, 2, 12) to the plane 17,
3)

The plane /7, has vector equation

r=A(2i+j + 5K) + u(i — j — 2k), where A and 4 are scalar parameters.

(b) Find the acute angle between 11, and 11, giving your answer to the nearest degree.
5)

(¢) Find an equation of the line of intersection of the two planes in the form r x a = b,
where a and b are constant vectors.

(6)
8o <g> (,?q -5
= 3n -y 422 =5

=) In-Yy;+23-3=0  #

Wie  Comdn M kot 0.

A = 3(c) ~4(2) +2(2) ~S |

29

= “;r:;'_——- - H// 'i
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Question 8 continued

S Cose - B
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Question 8 continued

2 3
©) WTL:A*L-(QB:(')' ‘%)
-3 5 3
& . 3 -
TR

In +ﬁ{7 -32 =0

N

Y U 2 3}7_1.-:_.'0 S 7\:'}—}3

A W oo Imn-Yy 42w =S
o Ty i
~ Ea-By=5
9 5r=8f+l3y

1
|
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