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1 Itis given that f(x) = (2x — 5)® + x, for x € R. Show that f is an increasing function. [3]
2 (i) In the expression (1 — px)®, p is a non-zero constant. Find the first three terms when (1 — px) is
expanded in ascending powers of x. [2]

(ii) It is given that the coefficient of x* in the expansion of (1 — x)(1 — px)® is zero. Find the value
of p. [3]

In the diagram, OAB is a sector of a circle with centre O and radius 8 cm. Angle BOA is a radians.
OAC is a semicircle with diameter OA. The area of the semicircle OAC is twice the area of the sector

OAB.
(i) Find « in terms of x. [3]
(ii) Find the perimeter of the complete figure in terms of x. [2]

4  The third term of a geometric progression is —108 and the sixth term is 32. Find

(i) the common ratio, [3]
(ii) the first term, [1]
(iii) the sum to infinity. [2]

i 1
5 (i) Show that — 519 cos 0

[3]

: + = = :
sin@+cosO sinB-cosO  sin?O —cos?O

sin 0 cos 0

(ii) Hence solve the equation =3, for 0° < 6 < 360°. [4]

: + —
sin@+cos@® sinf—cosO
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6  Relative to an origin O, the position vectors of three points, A, B and C, are given by

— ) — . Y 2 2\ .
OA:l+2pJ+qk’ OB:qJ—Zpk and OC = —(4p +4qg )1+2PJ+qk’

where p and g are constants.

(i) Show that ﬁ is perpendicular to O—C> for all non-zero values of p and q. [2]

(if) Find the magnitude of a) in terms of p and q. [2]
ﬁ

(iii) For the case where p = 3 and g = 2, find the unit vector parallel to BA. [3]

7 A curve has equation y = x* — 4x + 4 and a line has equation y = mx, where m is a constant.

(i) For the case where m = 1, the curve and the line intersect at the points A and B. Find the
coordinates of the mid-point of AB. [4]

(ii) Find the non-zero value of m for which the line is a tangent to the curve, and find the coordinates
of the point where the tangent touches the curve. [5]
8 (i) Express 2x% — 12x + 13 in the form a(x + b)2 + ¢, where a, b and ¢ are constants. [3]

(i) The function f is defined by f(x) = 2x* — 12x + 13 for x > k, where k is a constant. It is given
that f is a one-one function. State the smallest possible value of k. [1]

The value of k is now given to be 7.
(iii) Find the range of f. [1]

(iv) Find an expression for f ™' (x) and state the domain of f'. [5]

9 A curve has equation y = f(x) and is such that f'(x) = 3x% + 3x_% - 10.

1
(i) By using the substitution # = x2, or otherwise, find the values of x for which the curve y = f(x)

has stationary points. [4]
(ii) Find f”(x) and hence, or otherwise, determine the nature of each stationary point. [3]
(>iii) It is given that the curve y = f(x) passes through the point (4, —7). Find f(x). (4]

[Question 10 is printed on the next page.]
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y
A
C A D y=(x-2)°
/

The diagram shows part of the curve y = (x — 2)* and the point A (1, 1) on the curve. The tangent at
A cuts the x-axis at B and the normal at A cuts the y-axis at C.

(i) Find the coordinates of B and C. [6]
(ii) Find the distance AC, giving your answer in the form \/761, where a and b are integers. [2]
(iii) Find the area of the shaded region. [4]
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d 6 .
A curve is such that ay = — and (2, 9) is a point on the curve. Find the equation of the curve.  [3]
b

Find the coefficient of x* in the expansion of

@) (2x— %)6 2]
(ii) (1+x2)(2 —%)6. [3]

12
The straight line y = mx + 14 is a tangent to the curve y = — + 2 at the point P. Find the value of the
X

constant m and the coordinates of P. [5]
X
B C
10 cm
A D
0

The diagram shows a square ABCD of side 10 cm. The mid-point of AD is O and BXC is an arc of a
circle with centre O.

(i) Show that angle BOC is 0.9273 radians, correct to 4 decimal places. [2]
(if) Find the perimeter of the shaded region. [3]
(iii) Find the area of the shaded region. [2]

It is given that @ = sin 0 — 3 cos 6 and b = 3 sin 6 + cos 0, where 0° < 6 < 360°.

(i) Show that a’® + b? has a constant value for all values of 6. [3]

(ii) Find the values of 0 for which 2a = b. (4]
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3
Relative to an origin O, the position vectors of points A and B are given by

— —
OA=i-2j+2k and OB =3i+pj+qk,

where p and g are constants.

— —>

(i) State the values of p and ¢g for which OA is parallel to OB. [2]
(ii) In the case where g = 2p, find the value of p for which angle BOA is 90°. [2]
(iii) In the case where p = 1 and g = 8, find the unit vector in the direction of A—B> [3]

The point R is the reflection of the point (-1, 3) in the line 3y + 2x = 33. Find by calculation the
coordinates of R. [7]

The volume of a solid circular cylinder of radius 7 cm is 2507 cm®.

(i) Show that the total surface area, Scm?, of the cylinder is given by

500
S =2mr+ i [2]

r
(ii) Given that r can vary, find the stationary value of S. (4]
(iii) Determine the nature of this stationary value. [2]

. . 5
A function f is defined by f(x) = T3 forx > 1.
- 3x

(i) Find an expression for f'(x). [2]

(i) Determine, with a reason, whether f is an increasing function, a decreasing function or neither.

[1]

(iii) Find an expression for f~!(x), and state the domain and range of f~'. [5]

(a) The first and last terms of an arithmetic progression are 12 and 48 respectively. The sum of the
first four terms is 57. Find the number of terms in the progression. [4]

(b) The third term of a geometric progression is four times the first term. The sum of the first six
terms is k times the first term. Find the possible values of k. [4]

[Question 11 is printed on the next page.]
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A y = (1 +4%)

\/
=

A |O C

The diagram shows the curve y = /(1 + 4x), which intersects the x-axis at A and the y-axis at B. The
normal to the curve at B meets the x-axis at C. Find

(i) the equation of BC, [5]

(ii) the area of the shaded region. [5]
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1 A curveis such that ay =4/(2x +5) and (2, 5) is a point on the curve. Find the equation of the curve.

[4]

2
R
c 0
3cm |P 6 cm S

The diagram shows a circle C with centre O and radius 3 cm. The radii OP and OQ are extended to
S and R respectively so that ORS is a sector of a circle with centre O. Given that PS = 6 cm and that

the area of the shaded region is equal to the area of circle C,

. _ 1 .

(i) show that angle POQ = 77 radians, [3]
(ii) find the perimeter of the shaded region. [2]
3 (i) Express the equation 2 cos®6 = tan” 0 as a quadratic equation in cos” 6. [2]
(ii) Solve the equation 2 cos” 6 = tan’ 6 for 0 < 0 < 7, giving solutions in terms of 7. [3]
4 (i) Find the first three terms in the expansion of (2 + ax)® in ascending powers of x. [3]
(ii) Given that the coefficient of x* in the expansion of (1 + 2x)(2 + ax)’ is 240, find the possible
values of a. [3]
5 (i) Sketch, on the same diagram, the curves y = sin2x and y = cosx — 1 for 0 < x < 27. [4]

(ii) Hence state the number of solutions, in the interval 0 < x < 27, of the equations
(@) 2sin2x+1=0, [1]
(b) sin2x—cosx+1=0. [1]

6  The non-zero variables x, y and u are such that u = x*y. Given that y + 3x = 9, find the stationary
value of u# and determine whether this is a maximum or a minimum value. [7]
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y
A A2 14)
X
B (14, 6)
Cc,2) y
o
The diagram shows three points A (2, 14), B (14, 6) and C (7, 2). The point X lies on AB, and CX is
perpendicular to AB. Find, by calculation,
(i) the coordinates of X, [6]
(ii) the ratio AX : XB. [2]
8
A
B
o
C

The diagram shows a parallelogram OABC in which

N 3 N 5
OA = 3) and OB:(O).
-4 2
(i) Use a scalar product to find angle BOC. [6]
(ii) Find a vector which has magnitude 35 and is parallel to the vector 0_C>' [2]

9 (a) Inan arithmetic progression, the sum, §,, of the first n terms is given by S, = 2n* + 8n. Find the
first term and the common difference of the progression. [3]

(b) The first 2 terms of a geometric progression are 64 and 48 respectively. The first 3 terms of the

geometric progression are also the 1st term, the 9th term and the nth term respectively of an
arithmetic progression. Find the value of #. [5]
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10 The function f is defined by f : x — 2x + k, x € R, where £k is a constant.
(i) In the case where k = 3, solve the equation ff(x) = 25. [2]
The function g is defined by g : x — x> —6x+ 8, x e R.
(ii) Find the set of values of k for which the equation f(x) = g(x) has no real solutions. [3]
The function h is defined by h : x > x> — 6x + 8, x > 3.

(iii) Find an expression for h™'(x). [4]

11

8
The diagram shows part of the curve y = \/_ — x and points A (1, 7) and B (4, 0) which lie on the
X

curve. The tangent to the curve at B intersects the line x = 1 at the point C.
(i) Find the coordinates of C. (4]

(ii) Find the area of the shaded region. [5]
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