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Answer ALL the questions.
x2+1

x—1)%

(i) Write down the equations of the asymptotes. [2]

1 The equation of a curve is y =

(i) Find the coordinates of the stationary point on the
curve and hence determine the range of y. [6]

(iii) Sketch the curve. Indicate the asymptotes in your
sketch. [2]

2 (i) Using the definition of cosh x |n terms of e¢¥ and
e, show that cosh2x = 2cosh? x — 1. [2]

(i) Find fo cosh?3xdx, giving your answer in the form

A + BsinhC, where A, B and C are constants to be
determined. [3]

3 The equation of a curve is y = cosh x —2sinh 2x.

Show that the curve has no turning points. [5]



. . 1 n_x—1
4 Itis giventhat I = fo x"e" dxformn=1.
(i) Showthat7 =1—nl, _, forn=2. [3]

(if) Find the exact value of I4. [4]

d
(iii) For the curve y=x"e" ', where n > 1, find —y and

sketch the curve for 0 <x < 1.

Deduce that 0 <1 < 1forall n>1. [3]

5 By using the substitution 7 = tan%x, find the exact
n

2 1
value of Jo de [5]

6 Itis giventhat y= tan~13x.

(i) Using the derivative of tanTx given in the List of

Formulae (MF1), find ﬂ [2]
2

(if) Hence show that (1 +9x )dx3 + 36x dx2 L 18dx [04.]

(iii) Find the Maclaurm series for y up to and including
the term in x3. [3]



7 You are given that the equation x> —Inx—2=0 has
two roots, o and 3, where 0 < o < 1. The diagram
shows a sketch of the curve y = x> —Inx—2.

\ /

(i) The Newton-Raphson method is to be used to
find o.
Explain what happens when the initial values
x, = 0.5 and x; = 1are used. You may use the

Printed Answer Book or the Insert provided. [2]

(if) Show that the Newton-Raphson iterative formula
for this equation can be written in the form

B xr(xr2 +Inx, +1)
r+1 (2xr2—1)

[3]

X

(iif) Using the initial value x; = 0.1, find x, and x,.
Find o correct to 5 decimal places. [2]
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8 You are given that the equation x>+x—4=0has a
root, o, where 1 < o < 2.

The iterative formula x, _ , = 3\/(4 —x,) with x, =1.4 is
to be used to find o.

(i)

(ii)

(iii)

Demonstrate that the iterative values converge to
o by sketching a cobweb diagram. [2]

Use the iterative formula to find o correct to 4
decimal places. Show the result of each step of
the iteration correct to 5 decimal places. [3]

The error, ¢ is definedby e, = o —x, .

Using the value of o found in part (ii), evaluate
83 e4
— and —.
€3 €3
e ey . ]
Comment on the values of - and . in relation to
2

3
the gradient of the curve y = 3«/(4 —x) at x=o. [3]



9 A curve has polar equation r =2cos6 — 1 for
714 /14
-5 SO 7.
35953
(i) Show that the line 6 =0 is a line of symmetry. [2]
(ii) Sketch the curve, indicating
the point on the curve where 6 =0,
the tangents at the pole. [4]

(ifi) Find the area enclosed by the curve. [5]
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