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I he hyperbola 77 has equation
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Find

(a) the coordinates of the foci of H,

(b) the equations of the directrices of H.
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Figure 1

The curve C‘, shown in Figure 1, has equation
y:-:lgcoshh:, 0<x<Ina i'

where a is a constant and a>1

Using calculus, show that the length of curve Cis
.
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and state the value of the constant &. A
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i ; rigin O are
3, The position vectors of the points 4, B and C relative to an orng
i—2j— 2k, 7i—3k and 4i +4j respectively.

Find

(a) ;TE‘ X f?*é, @

(b) the area of triangle ABC, @) i
(c) an equation of the plane ABC in the form r.n=p -
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Question 3 continued
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5
1,,=_[ x"sin 2x dx, nz0
5
(a) Prove that, forn>=2, i
1 (=) 1
{n=zn('I) —Zn(rrﬂl?ln_z
(b) Find the exact value of /,

(c) Show that/, = é-i-(n" —24r +48)
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Question 4 continued
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5. (a) Differentiate x arsinh2x with respect to x. , ‘%

(b) Hence, or otherwise, find the exact value of
V2
J arsinh2x dx
0

giving your answer in the form Aln B+ C, where A, B and C are real. -
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Question 5 continued
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6. The ellipse E has equation

The linc /, is a tangent 1o E at the point P (acos8, bsin8).

(a) Using calculus, show that an equation for /, is

inf
xc059+ ysin

=1
a b

@
The circle C has equation

xl +y2 - a2
The line /, is a tangent to C at the point Q (acos8, asin6).

(b) Find an equation for the line Z,. .
@)

Given that /, and /, meet at the point R,

(c) find, in terms of a, b and 0, the coordinates of R.

3)
(d) Find the locus of R, as 0 varies.

(2)

a"L —_—

S y—bine = — ~2 =X w&:&_i,_fg_w_-_ _—

18

AT R0 AR NSt Ly CamScanner


https://mymathscloud.com

Question 6 continued Z
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Ouestion continued
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(2) Show that f(x)= —;-(c’ +9¢7)

Hence

f(x)=Scoshx—4sinhx, xeR

(b) solve f(x)=35

In3 l

(c) show thatJ A\ n

w3 Scosh x —4sinhx 18 )

= Se™Betrt Gt The™
T B —
= Ee (Se ~ — e a g~ ¢

1 (T M) K, S S,



https://mymathscloud.com

Question 7 continued
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Question 7 continued
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8. The matrix Mis givenby ' = " . %

[ ] J/,,)(5> 4, )
/,3
M= 4y

(a) Show that 4 is an cigenvalue of M, and find the other two cigenvalues.

— - D
O N ==
O O

(b) For the cigenvalue 4, find a corresponding eigenvector.

3)

The straight line /, is mapped onto the straight line /, by the transformation represented by |
the matrix M.

The equation of /, is (r—a)xb =0, where a=3i+2j—2k and b=1i-j+2Kk.

(c) Find a vector equation for the line /,.
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Question 8 continued
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Question o contnue
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