PMT

. 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)
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{(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)
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PMT

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 |
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(Question 3 continued
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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.
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Ouestion 4 continued

N = j_'
q
2D 9= lEDowco_cL VN

= LLO(U»[-}' {-]—lg_?—)) vy

(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,

(ii) the eigenvalues which correspond to the two give

(b) The matrix P is given by

110
P= [ 2 1 d], where d is constant, d # —1
-1 0 1

Find

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

(ii) the matrix P~ in terms of .

n eigenvectors.
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Question 5 continued
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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

- IIIIIII!JH!IIIIJIIII,EIII IR AL w CamScanner




PMT

Scanned by CamScanner



(Question 6 continued
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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,
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Question 7 continued
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yuestion 7 continued
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Question 7 continued
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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.
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Question 8 continued
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Question 8 continued |
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Question 8 continucd
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