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Answer all the questions.

1 A curve has the equation y =2x’In x, wherex > 0.
® Find?. (2]
dx

(i) Show that x-coordinate of the tuming point is 1}—: and determine whether
Ve
the turning point is a maximum ST THMmUrT— 4]
——

2 (a)  Find the range of values of p for which the expression (p +6)x* —8x+ p is

always positive for all real values of x. {4]
(b)  Show that theline y= —Z—+£—is a tangent to the curve y* = x for all reat

values of k. [3]

3 The diagram shows part of a straight line graph drawn to represent the

equation y= ?b:/'; e where 2 and b are constants.

« |®

~

(3,11)

(5,3)

- V7

O

Given that the line passes through (3,11) and (5,3), find the values of @ and of &. [4]
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4 (8)  Using an appropriate substitution, or otherwise,

solve (V8J* —3* = 6(37)-54. [6]

(b)  Without using a calculator, find the vaiue of 10*, given

that 2255 x 572 = 52x y g™ | (3]

5 (2) @) State the values between which thé\principal val?ggf cos”’ x must lie, (1]

(i)  Find the principal value of cos™ (— :}5] in radians. (1]

®)  TItis given that cos 4 =-‘;- where 270° < A < 360°

Without the use of calculator, find the exact value of each of the following, .

G  cot24. (3]
) sint
{ gn) J singd. , [2)

6 @ Evaluate jf{& + 2—%] dx. | 3]

(b)  The gradient of a curve is (4—12? . Given that the curve passes through the
x —

points (%, 5) and (— 2,k), find the value of £. [4]
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Quostions"? ¢to 11 must be handed in scparately from Questions 1 to 6.

Begin your answer to question 6 on a fresh sheet of paper.

10

It is given that 3x+ 4y =k and (6x—20) + (4y+3) =200.

i) If k = 8, find the solutions of these simultaneous equations. {41
(ii) If k=-10, show that there are no solutions without solving the equations. (2]
(iil)  Explain why there cannot be more than 2 solutions for all values of %. [21
3 2 _
Express 2x 52x Hx+ a4 in partial fractions. £5]
x°—-x~6
(a)  Find the equation of the normal to the curve y = sin4x—3cos2x at the point
where x= . [7
12
(b)  Singapore has two high tides and two low tides a day. The tidal movement on East
Coast beach during a particular day can be modelled by the curve y =sin x.
If the four tides occurat 5 am, 11 am, 5 pm and 11 pm respectively, at what time
will the flow of the water onto East Coast beach be the fastest? 13
(8)  Given that the coefficient of X2 in the expansion of (1 - 3x)*(1 - kx)’ is 117,
find the two possible values of the constant £. 5]
1 3 24
(b) Find the term independent of x in the expansion of (; - %-] ; [41
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2
11 A curve has the equation y = [g— +l) -4,

i) Explain why the lowest point on the curve has the coordinates (- 2,-4).

(ii)  Find the x—<oordinates of the points at which the curve intersects the x—axis.

(iii)  Sketch thegraph of y = , indicating clearly the coordinates

x 2
(—-+1) -4
2

of the turning point and the points where the curve ineets the axes.

(iv)  Statethe set of the values of k for which the line y = k intersects the curve
(a) at 2 distinct points,
(b)  at 4 distinct points.

End of Paper 1
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Answer all the questions.

] A particular species of fish living in a fish farm is being studied. After ¢ years, its
population Pis givenby P= 300(2 + 5e"") where £ is a canstant.

(a) Find the initial population of the fish in the famm. [1]
The population of the fish in the farm after 3 years is predicted to be 2400.

(b)  Find the value of £. {2]

The fish farm owner has to replenish the supply of fishin the farm when the
populiation drops below 1000.

() Using the k value obtained in part (b), determine, with working, whether the

fish farm owner needs to replenish the fish supply after 5 years. (2]

2 Given that f(x)=3x" +x" —mx? —nx+36,
(a)  find the values of m and n when (xz —9) is a factor of f(x), [4}
(b)  hence solve the eguation f(x) =0, 31

3 The quadratic equation 2x* + 4x—7 =0 has roots @and 5.

(a) State the values of (x + ,B) and af. [2]
(b)  Find the value of a® + 8°. 2]
(c) Hence, form a quadratic equation whose roats are -Z,‘,- and —5—2- [3]
a
4 (a)  Solve the equation log,{x—3)-6log_,(2)=1. (&)

(b)  Given that w = log, &, find, in terms of w,

log. >
(i) ogs a ’ [1]
(i)  (logsa)’ {1
(i)  log, 12547 12]
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@ @ Provethat JX%8Z o2 X, 3)
1—-cosx 2

(i)  Hence prove that cot>15° = 7+4+/3. (31

(b) Solve the equation isec;c_* =~] for 0< x<360°, giving your answers
sec” x

correct to 2 decimal places. [s)
The area of a triangle is (3 +415 ) cm’. ng
(a)  Inthe case wherehy TRe Triangle is agight angle triangle with height

(J§ - '\/3) cm, find, without using a calculator, the length of the base

of this triangle in the form (ax[g +543 ) cm. (4]
(b)  Inthe case whereby the triangle is an equilateral triangle with the leagth,

of each sidef)cm, find the value of @, giving your answer in the form

aly3 +5). | [4]

Begin Question 7 on a fresh sheet of Answer Pager.

7

CHU ST. THERESA > Lunven

A curve has the equation y = x(S - 9:)J . Points 4 and B are the two stationary points on

the curve.

(a) Find the coordinates of points 4 and B. 2y

{(b)  Detennine the nature of these g_. stationary points on the curve. [4)

(©) @) Find the values of x for which v is increasing. [
(i)  Find the values of x for which y is decreasing. [

|
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8 Answer the whole of this question on the graph paper provided.

The table below shows the experimental values of x and y which are related by the
equation y = b°*, One value of y has been recorded wrongly.

x 1 L5 18. 2.5 3
y 4 2.21 2 1.41 1
(a)  Plot Igy against x and draw a straight line graph. [4]
{b)  Use your graph to estimate the values of g and b. 4]
(c) Determine which value of y is incorrect and estimate the correct value
of y. 2]

The diagram below shows the graph of y= e[”"‘2 ). Points Q and R lie on the x-axis

such that their coordinates are (g, 0) and (4, 0) respectively. P is a point on the curve
such that £PQ is parallel to the y-axis.

(a)

(b)
(c)

Y4

=

Express the coordinates of P in terms of g. [1]
. q 2

Show that the area of triangle POR, 4 = (2 - —2-]@3"" ) (2]

If g is decreasing at a rate of 2 units per second, find the rate at which the area

of triangle POR is changing at the instant when f;‘;ﬂ (4]

|
|
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In the diagram above, 4E=6 m, BC=DE=4mand CD=3 m, ZCDE = 90"
LEDF =8, AE and BC are both perpendicular to the line MN . MV is parallel to FH.

(a)  Show that 4B =4cos&+ 3sind. : e [2]
(b)  Express AB inthe form Rcos(§ —a) where >0 and 0 < x <90". (3]

(¢}  Find the maximum perimcteqz of the figure and the corresponding
value of 4. (4]

11 The function f is defined, for x> 0, by f(x) = pcos(i) -q.

(a)  Swate the period of f(x). N

Given that the maximum and minisaum values of f(x) are | and -;;espectively,

find -
(b)  the amplitude of f, R3]
(©) the values of p and g, 2)

(d)  Using the values of p and g found in part (iii), sketch the graph of f(x) for
0< x<37. {33
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(6, 3)

The diagram, which js not drawn to scale, shows a triangle 4BC in which point 4 is
(2, 1), point B is (P, 4) and point Cis (6, 3). The line 4B is perpendicular to the

line BC.

Find

(@) the value of p,where p< 4, 3]
(b)  the equation of the perpendicular bisector of AC, {31

The point D is such that ABCD is a square, Find, using the value of P from part (i),

[

() the coordinates of D, [21

(d)  thearea of ABCD. | [2]

~ End of Paper 2 ~
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