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1. Find the exact values of x for which
4tanh® x—2sech’ x =3,
giving your answers in the form + In @, where a is real.

(Total 6 marks)

2.
y A
A B
“In2 (0] In2 X
Figure 1
. . . 1 . .
Figure 1 shows part of the curve with equation y = 2cosh(5 xj. The points 4 and B lie on the
curve and have x-coordinates —In2 and In2 respectively. The arc of the curve joining 4 and B is
rotated through 27 radians about the x-axis.
Find the exact area of the curved surface area formed.
(Total 7 marks)
3. Using the substitution x = .L, or otherwise, find the exact value of

sinh O

343 1 &
.[ . Xy (x2 + 9) ’
giving your answer in the form aIn b, where a and b are rational numbers.

(Total 8 marks)
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4. y=arctan(\/x), x>0,0<y<%.

(a) Find the value of dy at x = 1 .

2
(b) Show that 2x(1+x)dy2 e+ Yoo,

(Total 9 marks)

3

n

5. I =jfsin"xdx, n>0

a) Show that / :n—_ll ,forn>2
n n-2
" )

(b) Using the result in part (a), find the exact value of

s
IOZ xsin’xcos xdx.

(©))

(Total 10 marks)

6. Referred to a fixed origin O, the points P, Q and R have coordinates (i — 3j + k),(-2i + j — 3k) and
(3 — 5K) respectively. The plane /7 passes through P, Q and R. Find

(a) POxOR,

“
(b) a cartesian equation of 77,

(2)
The plane 17, has equation r. (i + j — k) = 6. The planes /1, and /1, intersect in the line /.
(c) Find a vector equation of /, giving your answer in the form (r —a) x b = 0.

)

(Total 11 marks)
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2 kO
7 A=|1 1 0|, where kis a constant.
0 2 1
9
Given that | 3 | is an eigenvector of A,
-2

(a) show that k=6,
3

(b) find the eigenvalues of A.
“)

A transformation 7: R3 — R3 is represented by the matrix A.
The point P has coordinates (¢ — 2, ¢, 2¢) where ¢ is a parameter.
(c) Show that, for any value of #, the transformation 7'maps P onto a point on the line with equation
x—-4y-4=0
)

(Total 12 marks)

2 2

8. The point P (5secu, 3tanu) lies on the hyperbola A with equation % SpANSY

9
The tangent to H at P intersects the asymptote of H with equation y = %x at the point R and the

. . 3 .
asymptote with equation y =— gx at the point S.

(a) Use differentiation to show that an equation of the tangent to / at P is

3x=S5ysinu+ 15cosu.

C))

(b) Prove that P is the mid-point of RS.
®)

(Total 12 marks)

TOTAL FOR PAPER: 75 MARKS

END
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