B3 Te 09 WA Wprine™-

I. Solve the equation

Tsech x — tanh x=5

Give your answers in the form Ina where a is a rational number.
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1, Figure 1

‘ The points 4, B and C have positior_a vectors a, b and ¢ respectively, relative to a fixed

origin O, as shown in Figure 1. ;

It is given that . -
a=i+j, b=3i-j+k and c=2i+j-k

Calculate
(@) bxg, | |
._ @ |
(b) a. (b x C),
2
(c) the area of triangle OBC, !
) I
(d) the volume of the tetrahedron OABC. s |
' t
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Question 2 continued
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(a) Show that 7 is an eigenvalue of the matrix M and find the other two eigenvalues
of M.
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(b) Find an eigenvectof ;com_eéponding to the eigenvalue 7. )
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Question 3 continued
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4. Giventhat y=arsinh (¥x), x>0,
(a) find E‘- giving your answer as a simplified fraction.
= ©)
(b) Hence, or otherwise, find
I
} ¥ [x(x+1)]
giving your answer in the form ln(aHNS ], where a and b are integers. P
4(@. Y=orown(m)
L Cara ety Tamp d EReL R
onh Yy = {x AL
o hL 1 T, =
p: - wsl'\_%l ol -'{)(_ s w B
Pl lereg ® !
—5\3? ) ____I_—.-——-'!-—"-"" | ﬁ |
e gd s |
- 5 P _ | |
¥ . ————— = ;
T Ty LR ==
il o |
i In 2 { nen® e
o Wl /
e 4 y |
NI |
(lo) Ay = o I "
VALY J e O
5 s 'Y
o LL ‘ \
B -; [ -\d (aﬂ\h\'\d—n) ox
= s ql" M LS 4
. —— AN
i =k
) 1 0 0 0 00
Scanried by CamScanner

YA P iy = A AT e i, R




\.{

= 19 __ ‘:N.(l\’\\'\ J?—L-];
t.t

s z@mm _iarcithi)

= z(b\Q—s\ ) -~ (4 +J;)>

- z@,\ (e%) ~tr C._;__J?D i
“2 In '—‘-%’E) = L(%-g)]

= n (325

11 | ;B /
|

Scanned by CamScanner



12

] x" i
R T

(a) Find an expression for ———'i;‘ dr, 0<x<5.

V(25—
)

(b) Using your answer to part (a), or otherwise,llshow that

i = 2nl),

n n-2 "?
n
5)
(¢) Find I, in the form kr, where kis:a fraction, - - i
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Ouestion 5c0utinucd 5 8
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2 2

The hyperbola H has equation —:—2-—%;- =1, where a and b are constants.

The line L has equation y =mx+c, where m and c are constants.

(a) Given that L and H meet, shoyv that the x—coordmates of the points of intersection are
the roots of the equation

(@®m® =b*)x* +2a’mex+a* (c* +b%) =0

(2)
Hence, given that L is a tangent to H,

(b) showthat  a’m® =b%+c>.
. 2)

2 2
The hyperbola H' has equatlon Eid =1

25.-16. .

(c¢) Find the equations of the tangents to H' which pass tbrough the point (1, 4).
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Ouestion 6 continued
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7. The lines /, and /, have equations

NEVERREY

If the lines /, and /, intersect, find
(a) the value of a,

@

(b) an equation for the plane containing the lines /, and I,, giving your answer in the form
ax + by + cz + d =0, where a, b, c and d are constants.

4
For other values of a, the lines I_l and fz:.&o.n'ot'l intersect and are skew lines.
Given that a = 2,
(c) find the shortest distanc‘é be;cv}een the lines /, and /,. 3)
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Question 7 continued
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8. A curve, which is part of an ellipse, has parametric equations | T
x=3cosf, y=35sinb, 0@6'5;%.
The curve is rotated th:ough 2n radlans about the JETaxls e

(@) Show that the area of the surface generatecli 1s élvm by the mtegral
k:r_L\!(léc2 +9)de, where ¢ = cos 6,

and where k and a are constants to be found. .

6

(b) Using the substitution ¢ = Zsmhu , or otherwise, evaluate the integral, showing all of

your working and giving the final answer to 3 significant figures.
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Question 5 continued

Now let C repreceat o versble:
=4on  C= CosH

2 C=Iow JUMIMJ& -rfoﬂo "1’5_"9_..__’_%' Jc.

(Total 10 marks)
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