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Mathematical Formula
1. ALGEBRA

Quadratic Equation

For the equation ax? + bx + ¢ =0,

_ —b+\b? —dac

X =
2a

Binomial Theorem

¥

(a+b)" =a” +(’11Ja""b+(ga"‘2b2 +...+[n)a""b’ +...+b"

o _nm-)..(a-r+1)
(n—m)ir! r

where 7 is a positive integer and (HJ =
¥

2. TRIGONOMETRY
Identities

sin® A+cos’> 4A=1
tan’ A+1=sec’ 4
1+cot’> A =cosec’4
sin(4 + B) =sin Acos Bt cos Asin B
cos(Ax B)=cos Acos B¥sin Asin B
tan At tan B
1F¥ tan Atan B
sin24 =2sin Acos 4
cos2A=cos> A—sin® A=2cos’ A-1=1-2sin> 4

1—tan” 4

tan(4* B) =

Formulae for AABC
a b _c
sind sinB sinC
a® =b*+c* —2bccos 4

AzlabsinC
2
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1. A curve has the equation y =x’+ px—4p+9, where p is a constant.

(8) Find the range of values of p such that x* + px—4p+9 is always positive
for all real values of x.

[3]

(b) In the case where p = 4, show that the line y = 6x—8 is a tangent to the [3]
curve.
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2. () The function f(x)=2x"+ax’+bx—6 is divisible by x+3 and f'(x)
leaves a remainder of 1 when divided by x—1.

(i) Find the values of a and b. [3]

(i) Using the integer values of a and b found in part (i), factorise f(x)
completely. (3]
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(iii) Hence, solve 2+3y—11y* —6y" =0. (2]

(b) Fully factorize the expression 54x5-16y" . [2]
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3. A factory manufactures miniature containers that are made up of a closed circular
cylinder and a hemisphere which have the same radius. The radius of the cylinder

is ¥ cm and its height is 2 cm. The volume of the container is 607 cm’.

rcm

(a) Express 4 in terms of 7. [2]

(b) The container is made up of two different types of thin metal sheets with
negligible thickness. The cost of the cover and curved surface of the cylinder
is 3 cents per cm* and that of the hemisphere is 4 cents per cm?. The total
cost of materials to make the container is C cents.

Show that C = 77zr* + 360 ) 3]

¥
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(¢) Given that » can vary, find the value of » which gives a stationary value of 2]
C.

(d) Find the nature of this stationary value and explain if the factory owner
should continue to produce this container if he wants to keep the cost below

$5.60. (3]
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4. (a) Solve the equation 27" +20(4?")=3. [4]

1
(b) Explain why 27" +20(4”™) = k has no solution if k < —3§ . [3]

Sec 4ESN Preliminary Examination Additional Mathematics Paper 1

PartnerinLearning
229




BP~230

More papers at www.testpapersfree.com

9
: (log, x)’ .
5. (a) Given that 1 +64 =0, express y in terms of x. [3]
08,y
(b) Solve the equation log, x+3=2log,(x— 1. [4]
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6.  The height of water in a harbour at time ¢ hours after midnight on a certain day
is modelled by the formula 2 =4.8sinkzt+5.1 where 0<¢<24,

(a) State the maximum and minimum levels of the tide. [2]

(b) A tide cycle starts at high tide and ends when it is high tide again. Given
that there are 2 tide cycles in 24 hours, show that k = % . [1]

(c) Boats can come into the harbour when the tide is above 2 m. Find the range
of times at which the boats can come into the harbour in the first 12 hour
cycle. [4]
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7. (a) () Prove the identity cotx—sin2x = cotxcos2x.

(i) Hence, solve the equation 4cotx—4sin2x=cos2x for 0<sx<7.

(b) 4 and B are acute angles such that sin(4+ B) = g and sinBcos 4= %

tan 4
tanB

Without calculating angles 4 and B, find
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2
8. (a) A particle moves along the curve y= N in such a way that the
X+

y-coordinate of the particle is decreasing at a constant rate of 3 units per
second. Find the y-coordinate of the particle at the instant when the
x-coordinate is increasing at 0.125 units per second. [5]

(b) Show that y =xInx* is an increasing function when x > ! . [2]
e
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. 1
9.  The diagram below shows the graph of y = Tl and the tangent to the curve
X+

where the curve intersects the y-axis.

y

(a) Find the equation of the tangent. [3]

(b) Calculate the area of the shaded region. [4]
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10. In the diagram below, BD is a tangent to circle 4CB and 4B is a tangent to
circle BCDE. ACFE is a straight line.

D
A C
F
E

B
(a) Show that 4B is parallel to DE. [3]
(b) Name two triangles that are similar to triangle 4BF. [2]
(¢) Show that AFxCF = BF*. [2]
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11. The diagram below, which is not drawn to scale, shows a triangle POR with
vertices P(=3, 9), O(3, 7) and R(2, —1). The point S which lies on PR is the

foot of the perpendicular line from Q.

Y
P(-3,9)
03, 7)
S
\7 X
R(2,-1)

(a) Find the equation of QS. [3]
(b) Find the equation of a line that is parallel to PR and passes through Q. [2]
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(c) Find the area of triangle POR. ' [2]

12. (a) Sketch the graph of y =3*. [1]

(b) In order to solve the equation log,(5—x) = 325 , a suitable straight line has to

be drawn on the same set of axes as the graph of y =3*. Find the equation
of the straight line.

(c) State the number of solutions for the equation log,(5-x) = _J_2c_ . [1]

-End of Paper-
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2
Mathematical Formula
1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,
~b+b? ~4dac
X =
2a

Binomial Theorem

(a+B)" =a” +U]a"‘lb+(ga"“2b2 +...+(n]a""b’ 4D,
¥

. e ! — -
where 7 is a positive integer and rl__®m _n@e-D..-r+l)
r) (n—-nr)tr! P

2. TRIGONOMETRY

Identities
sin> A+cos’ A=1
tan’ A+1=sec’ 4
1+cot? A=cosec’4
sin(4+ B) =sin Acos B+ cos Asin B
cos(A4+ B) =cos Acos B Fsin Asin B
tan A+ tan B
1¥tan Atan B
sin24 =2sin Acos 4
cos2A =cos® A—sin® A =2cos> A—1=1-2sin> 4
2tan A4
1-tan® 4

tan(A+ B) =

tan24 =

Formulae for AABC
a b ¢
sind sinB sinC
a’> =b*+c¢*-2bccos A4

AzlabsinC
2
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1. (a) Ttis given that a and b are positive constants such that 35 > 4*. Explain
why y =x* +2ax+2a* —3b has two x-intercepts for all real values of x. (3]

(b) The curve y*+y—-3x=9 and the line 2x =5—y intersect at the points P
and Q. Find the x-coordinate of P and Q. [3]
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(¢) An object is projected upwards from a mini launcher. The height, 2 m of
the object above the ground at the time ¢ seconds is given by

h=-lpiaia.
5

(i) Express h= —% t* +4¢+2 inthe form h=~a(t—b)* +c. [3]

(i) Using your answer in (i), explain whether the object can reach a
height of 25 meters when projected from the mini laucher. (1]
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2. Aright circular cone has a vertical height of (3_J§ ) cm and a slant height of /
cm. The volume of the cone is (10+2J§ )7[ cm’. Without using a calculator,
express [ in the form g+543, where a and b are constants.

[Volume of cone = %m*zh ]

(5]
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9
3 (a) By considering the general term in the binomial expansion of [xz - —é}—j ,
x

explain why the powers of x are always divisible by 3. 3]

9
(b) Find the term independent of x in the expansion of (xz —%j 1+3x°). [5]
x
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4.  The points A(5, 7) and B(~11, 15) lie on a circle C. The centre of the circle O
lies on the line y =-2x-3.

(a) Find the equation of the perpendicular bisector of 4B. [3]

(b) Find the equation of the circle. [4]
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(©) Point D lies on the circle such that angle 4BD is 90 © . Find the coordinates
of D, show your working and explanation clearly. (2]

(d) Given that the circle intersects the line x =k at two points, state the range
of values of &. [1]

(®) The circle C, is a reflection of C in the y-axis. Find the equation of C,. (1]
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5. Theequationofacurveis y= I=sinx .
COSX
dy _ 2
(a) Show that pa tan xsec x —sec” x. [2]
(b) Hence find If tan xsecx dx , giving your answer in the exact value. [5]
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6. (a) Giventhat[ f(x)dx= [} f(x) dv=4, find the value of k for which

j§3f(x) dx+jjx—ig"(x)dx=8. "

~14x* +14x-3 . . .
i Express ——— 7" = in partial fractions.
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~14x* +14x-3
x(2x—1) ' B3]

@) Hence find j

7. The diagram below shows a fenced field PORS. It is given that PS = 40 m,
SR = 100 m, both angles POR and PSR are right angles and angle QRS = 8,
where @ is an acute angle in degrees.

S
40 m
P
100 m
6
o O [N p
(a) Show that the perimeter, P m, of the fence PQRS is given by [3]

P=140+140sinf+60cos @ .
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(b) Express P in the form 140+ Rcos(f — ), where R > 0 and 0°<£<90°. [3]

(¢) Find the value of 8 when P =250. [2]
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2

. d x :
8. A curve is such that g—);— = 6e” —x and passes through the point (2, —i—e‘] .
X

(a) Given that % = 5when x = 0, find the equation of the curve. [5]

(b) Find the equation of the tangent at the point (2, %e") leaving your answer

in the exact form. [3]
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9.

(a)

)

14

Two variables x and y are related by the equation y = ax” where ¢ and b

are constants. When the graph of Ig y against 1g x is drawn, a straight line
is obtained. Given that this line passes through the point (6, 7) and has a

gradient of % , find the value of @ and of b. (4]

The table shows some experimental values of x and y which are known to

be related by the equation y = 2p . One of the values of y was recorded
wrongly. :
x 1.61 1.41 1.10 0.77 0.45
y 5.00 3.50 1.11 0.83 0.71
(i) On the grid on the next page, plot x? against % and hence determine
which value of y, in the table above, is the incorrect recording. (3]

(i) Using the graph, estimate a value of y to replace the incorrect
recoding of y found in part (i). [2]

@iii) Use your graph to estimate the value of p and k. [3]
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10. A particle X travels in a straight line so that ¢ seconds after leaving a fixed point

. . . 1
0, its velocity v m/s, is given by v = —2—1‘2 —t—4.

(a) Calculate the displacement of the particle X when the velocity is minimum. [4]

(b) Find the time when the particle turns. [2]

(¢) Find the total distance travelled in the first 6 seconds. [3]
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-End of Paper-
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