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1. The curve C has equation |

v = 9coshx + 3sinhx +Tx
. - R~ h " ] --‘ ,i‘i"g }-t“_“n
Use difTerentiation Lo find the exact x coordinate of the stationary point ol C, &
answer as a natural logarithm. (6)
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2. An ellipse has equation

o
a

M'ﬂ
LT b

] . - W H
The point P lies on the ellipse and has coordinates (5cos ¢, 25in ). 0 < 8§ < —
The line L is a normal to the ellipse at the point P,

(a) Show that an equation for L is

Sxsinf)—2vcos 0= 2lsinflcos O

(5)
Given that the line L crosses the y-axis at the point () and that A is the midpoint of PQ.

(b) find the exact area of triangle OPAL where € is the origin, giving your answer as a
multiple of sin 20

(6)
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Question 2 continued

b) & 6

=02 =y sh- = 2sinb- tash=

L = - 2l Sl
0o -

6" ( -}l.':-ha) P Cwx &« ?'S”“&>

DM ey wordhates  Anz S5

Yan = whe ~ 2 A6 _  —|Fsin6-
T <
#
-PCSca_m 251‘«3)
? #=0=p Sasno = 215:48C01B.
2o A= Lleost
€ by
M(‘-"—’Q"‘f “'4*‘“") Rres= Bopx + Aomx
{ -
| ) [ UMots) [ (78 1an
Area= |1 '_1_'_;:';-*0)(2_;.\.\&))+\i( T )( T)

= % SBcasp- + 35% SMOLot & “-!——531\-\9003&.

- Pcr\edu_ = Pomap|

AR s ommno: —

| cave |
hlank |




' Leave |
| blank |
|

3. Without using a calculator, find

ol

' |
\ (a) . TR dx, giving your answer as a multiple of x, (5)
|
p |
(b) . dx, giving your answer in the form p |"[f.n' * ’\E)
Joavart —12x 4 34
| where p, ¢ and r are rational numbers 1o be found. o
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M = [-] 1 1], where k is a constant

I k& 3

(a) Find M in terms of k.

Hence, given that k = 0
(b) find the matrix N such that
3 5
MN=14 -l
3 2
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i 5. Given that y = artanh(cos x)

|
I (a) show that
dy
— = —Cosec X

|I dx (z)

(b) Hence find the exact value of’

¢
j cos x artanh({cos x) dx
o |

giving yvour answer in the form n]n(h+ cﬁ) 4+ drx, where ¢, b, ¢ and d are rational
numbers to be found.
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6. The coordinates of the points A. B and C relative to a fixed origin @ are (1, 2, 3).
(—=1.3.4) and (2. 1, 6) respectively. The plane /7 contains the points 4, B and C.

o

(a) Find a cartesian equation of the plane /7. g
; (3) o

=

Pt

The point D has coordinates (&, 4, 14) where & is a positive constant. E
q

| m

Given that the volume of the tetrahedron ABCD is 6 cubic units, =
P

(b) find the value of k. G
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. The curve (' has parametric equations

v=3, y=4", 0<r<gl |

“ . - - !
The curve C s rotated through 2x radians about the x-axis, The area of the curved surlace |
generated is 5. |

(a) Show that

! |
§= &:rj 207+ 1)Adr
1]

where & is a constant to be found,

4)

(b} Use the substitution 1> = £ + | to find the value of §, giving your answer in the form
p:r(i 12 - 4) where p is a rational number to be found.
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Question 7 continued
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Question 7 continued
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I, = J tanh™"x d,
0

(a) Show that, forn > 1

(b)Y Hence show that
2

where p is a rational number to be found.

‘[ tanh’xdx = p+1n2
o
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. Question 8 continued
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