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A theme park sells tickets at different prices according to the age of the customer. The
age categories are senior citizen (ages 60 and above), adult (ages 13 to 59) and child (ages
4 to 12). Four tour groups visited the theme park on the same day. The numbers in each
category for three of the groups, together with the total cost of the tickets for each of these

groups, are given in the following table.

Group | Senior Citizen Adult Child Total cost
A 2 19 9 $1982
B 0 10 3 $908
C 1 7 4 $778

1JC/2016/3C2

Find the total cost of the tickets for Tour Group D, which consists of four senior citizens,
five adults and one child. [4]
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0 A(a,O)\/B(b,O) x

C(c,-1)

The diagram shows the curve y =f(x). The curve passes through the pointA(a,O) and

the point B(b,0), has a turning point at C(c,—1) and asymptotes y=% and x=0.
Sketch, on separate diagrams, the graphs of

@ y=3-f(x), [3]

2

(b) y=%-

[3]

Label the graph in each case clearly and indicate the equations of the asymptotes and the

coordinates of the points corresponding to A, B and C.
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3 In the triangle ABC, AB = 1, BC = 4 and angle ABC = @ radians. Given that 9 is a

sufficiently small angle, show that

AC z(9+4¢92); ~a+bo? ,

for constants a and b to be determined. [5]

4 [It is given that the volume of a pyramid is %x (base area) x (height) .]
A right pyramid of vertical height h m has a square base with side of length 2x m
and volume g me,

(i) Express hin terms of x. [1]

(ii)  Show that the surface area S m? of the pyramid is given by

sz4x{1+J[1+%j } 3l

(i) Use differentiation to find the value of x, correct to 2 decimal places, that gives a

stationary value of S. [3]

—> —>
5 Referred to the origin O, the points A and B are such that OA=a and OB =b. The point

ConOAissuch OC: OA =1:3. The line | passes through the points A and B. It is given
that angle BOA =60" and [a| =3|b]|.

(i) By considering (b—a)-(b—a), or otherwise, express |o—a| in the form k|b|,
where k is a constant to be found in exact form. [3]

(i)  Find, in terms of |b|, the shortest distance from C to . [5]

1JC/2016/JC2 9740/01/Aug/16 [Turn over



6 A curve has parametric equations
X =C0s? 6, y =sin26, for Top<Z,
2 2
(i) Sketch the curve. [2]

The region enclosed by the curve is denoted by R. The part of R above the x-axis is rotated

through 27 radians about the x-axis.

(i)  Show that the volume of the solid formed is given by

b 4
;rj sin” 26 do,

a

for limits a and b to be determined. [3]

Use the substitution u=cos 26 to find this volume, leaving your answer in exact
form. [4]

7 The equation of a curve C is given by

3y®—8y® +10y =4 -5x.

(i) Find the equation of the tangent at the point where x :g . [5]
(ii)  Find the Maclaurin series for y, up to and including the term in x°. [4]
(iii)  State the equation of the tangent to the curve C at the point where x=0. [1]

8 (a) The complex number w is given by (\/ 3)+ ki, where k<0.

Given that w® is real, find the possible values of k in the form k =(V3)tan(nx),

where n is a constant to be determined. [4]

(b) (i) If z=cos@+isind, where OS@S% , Show that
1-2* =2sin@(sin@—icosb). [2]

(i) Hence find [L—2z*| and arg(L—2) in terms of 6. [3]
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9 The function f is defined by

fZXHZ;+2, xeR, x#-2, x=3.
X°—X—-6
(i) Explain why the function f ™ does not exist. [2]
(i)  Find, algebraically, the set of values of x for which f is decreasing. [3]

In the rest of the question, the domain of f is further restricted to x s% :

The function g is defined by

g:X—>2-X, xelR.

(iii)  Find an expression for gf(x) and hence, or otherwise, find (gf )_1 Gj [3]
10  A'sequence uj,U,,Us,... is such that u, 1 and
2
Upg = U, —n(n+—nz;|1 , forall n>1.
+2)!
(i) Use the method of mathematical induction to prove that u, :( 1)| . [5]
n+1)!
N 2, o
(i) Hence fing 30 *N~1 [3]

S (n+2)

© 2 _
(iii)  Explain why Z n“+n-1 is a convergent series, and state the value of the sum to
n=1

= (n+2)!

infinity. 2]
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The diagram above shows the curve Ci with equation y = In_2x , Where x>1.
X

(i) Show that the exact coordinates of the turning point on C, are (\/e %j [3]

(i)  The curve C, has equation (x—\/e)2 +(2ey)2 =1, wherey>0. Sketch C, and C,

on the same diagram, stating the exact coordinates of any points of intersection with
the axes. [3]

(iif)  Write down an integral that gives the area of the smaller region bounded by the two

curves, C, and C,, and the x-axis. Evaluate this integral numerically. [4]

12 (a) (i) Solve the equation

2°-2i=0,
giving the roots in the form re'’, where r >0 and -z <0< r. [4]
(i)  Show the roots on an Argand diagram. [2]

(ili)  The points A, B, C, D, E and F represent the roots z,, z,, z,, z,, z; and z,

respectively in the Argand diagram. Find the perimeter of the polygon

ABCDEF, leaving your answer to 3 decimal places. [2]

(b) The complex number w satisfies the relations
|w+5-12i[<13 and 0 <arg(w+18—12i) <% .

(i) Onan Argand diagram, sketch the region in which the points representing w
can lie. [4]

(if)  State the maximum and minimum possible values of |W+10|. [2]
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