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1. (a) Using the trapezium rule, with two trapeziums, show that an estimate for

�
1

−1

1

1 + e−x
dx is 1.

(4)

(b) Use the substitution u = ex to show that the exact value of the same integral is 1.
(4)

2. (a) The equation of a curve is

x = ey .

(i) Find an expression for
dy

dx
in terms of x.

(2)

(ii) Find the equation of the tangent to the curve at the point where y = 0.
(2)

(b) For the curve x = sin y, show that
dy

dx
= 1√

1 − x2
.

(3)

3. A curve has parametric equations

x = 2 sin θ + 1, y = 2 cos θ + 2.

(a) Show that the equation of the tangent at the point with parameter θ is

x sin θ + y cos θ = 2 + 2 cos θ + sin θ
(4)

(b) Write down the equation of the tangent at the point where θ = π

2
.

(1)

(c) Find the cartesian equation of the curve.
(4)

4. Points on a curve C satisfy the differential equation

dy

dx
= −x − 2

y + 1
.

The point (2, 2) lies on C.

(a) Show that the equation of C may be written as

(x − 2)2 + (y + 1)2 = 9.
(6)

(b) Sketch the curve C.
(2)
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5. A warm object is immersed in a cold liquid. At time t minutes its temperature θ◦C
is given by

θ = 70 e−0.1t + 2.

(a) Write down the initial value of θ.
(1)

(b) Find the value of θ when t = 10.
(2)

(c) State the value which the temperature of the object approaches after a long time.
(2)

(d) Find the time taken for the temperature of the object to reach 10◦C.
(3)

6. (a) Use the identity sin2 θ + cos2 θ ≡ 1 to prove that

1 + tan2 θ ≡ sec2 θ.

(2)
(b) Use the substitution x = tan θ to show that

�
1

1√
3

1

(1 + x2)
dx = π

12
.

(6)

7. (a) Express

9x

(1 − 2x)(1 + x)2

in partial fractions.
(4)

(b) Hence, or otherwise, find the first three terms in the expansion of
5x

(1 − 2x)(1 + x)2

as a series in ascending powers of x.
(5)
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8. Figure 1

1 3

R

x

y

Figure 1 shows a sketch of the curve C with equation y = 2x + 1

x
, x �= 0.

The shaded region R is bounded by C, the x-axis and the lines x = 1 and x = 3.

(a) Find the area of the region R.
(3)

The region R is rotated through 360◦ about the x-axis to form a solid shape S.

(b) Show that the volume of S is π

(
26

3
+ 4 ln 3

)
.

(6)

9. Points A and B have position vectors


 7

8
0


 and


 9

7
3


 respectively, relative to an

origin O.

(a) Find a vector equation of the line through A and B in terms of a parameter λ.
(3)

(b) Calculate the acute angle between OA and AB, correct to the nearest degree.
(2)

(c) The point M on AB is such that OM is perpendicular to AB. Find the position
vector of M .

(4)

END TOTAL 75 MARKS
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