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1. ALGEBRA

Quadratic Equation

For the equation ax’ +bx+c=0,

Binomial expansion

(a+b) =a" +(’;)a"‘lb +(;Ja

. e n
where 7 is a positive integer and ( J =
"

Identities

sec’A=1+tan’ 4
cosec’A=1+cot> 4

Formula for AABC

a b C

sind sinB sinC
a*=b>+c*-2bccos A
A=1bcsin A4
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1 () Rewrite the expression —2x” —4x—m—6 in the form a(x+ b)2 +c, where

a and b are constants, and c is an expression in m. [3]

(i) Deduce the range of values of m such that the curve lies entirely below the
x-axis. (1]
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2 (a) Given that 14> =277 find the value of 14". [3]
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(b) The value, $¥, of a car decreases exponentially so that its value ¢ years after
1 January 2001 is given by ¥ = 4e™*""® | where 4 is a constant. The initial value
of the car was $70000. Mary intends to sell the car when the value falls below
$42000. Determine, with working, if Mary will sell her car in the year 2005. [5]
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3 (i) Using long division, divide 4x’ +8x-3 by 2x” —3x. [2]
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3
(i) Express 4x —;8); 3 as the sum of a polynomial and partial fractions. [5]
x°—3x
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. . 4
4  The equation of a curveis y =——.
x +1

(i Show that y is decreasing for x > 0. 3]
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(i) Find the range of values of x for which the gradient of the curve is increasing. [5]
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5 (i) Sketch the graphof y=4(x—1)" +3. [2]

@ii) In the case where the line y =

at x = 2, find the value of m. [2]
(ili) In the case where the line y =mx—9, where m > 0, does not intersect the curve,
find the range of values of m. Use your result from S(ii). [1]
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6  Solve the equation 3cot’ 4+7cosec 4=3 for —180°< 4<180°. [5]
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7 Find the coordinates of the stationary points of the curve y =x* -8x’+1
and determine the nature of each stationary point. [8]
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Continuation of working space for question 7.
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8 The expression 2x® —ax* — x+b, where a and b are constants, has a factor 2x—1.
The remainder when 2x° —ax® — x +bis divided by x—3 is 25 times the remainder
when 2x* —ax® —x+b is divided by x.

(i) Showthat a=3and b=1.
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(i) Solve the equation 2x* —3x* —x+1=0.

£

. .. cxI .
If a root is not exact, express it in the form — where ¢ and 4 are integers.  [3]
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9  The equation of a circle is x* +y* +2x—6y=15.

(i) Determine, with working, whether the line 3y =2x+9 passes through the
centre of the circle. [3]
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(iii) Find the possible values for the x-coordinate of 4. [3]
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10
The diagram shows for 0<x <7, the
The equation of ABis y =— x+§.
[2]
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(i) Find the area of the region bounded by the curve y =2sin2x~1, the line AB and
the y-axis. [5]

(ili) Find the exact value of the area of the region bounded by the curve y =2sin2x-1,

the line 4B and the x—a:iis. L (4]

i
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11 A particle travelling in a straight line passes through a fixed point O with a velocity of
18 m/s. The acceleration, a m/s?, of the particle, ¢ s after passing through O, is given

by a=—4e** .The particle comes to instantaneous rest at the point R.

(i) Find an expression for the velocity, v m/s, of the particle in terms of #. [3]

(ii) Show that the partisl [2]
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(ili) Calculate the displacement of the particle from O when the particle is at R. [5]
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12 (@) Show that sin(x—30°) =-cos(x+60°). [3]

(i) Hence find the values of x between 02 and 360° for whic

[4]
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(ili) Given that sin(x—30°) = —;—( \/g sinx—cos x) , use it to find the exact value of

sin 15°. (3]

THE END
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., TANJONG KATONG GIRLS’ SCHOOL
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Answer all questions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

For i, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part question.
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1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+c=0,

~b+ b’ —4dac

2a

X =

Binomial expansion

(a+b)' =a" +(’;Ja"“‘b+(;) a" b’ +...+(n) a”b +.+b",

r

! - -
where » is a positive integer and Pla o a(n=D)-(n=r+1)
r) ri{n-r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos” A=1
sec’ 4 =1+tan’ 4
cosec’A=1+cot’ 4
sin(A+ B) =sin Acos B+ cos Asin B
cos(A £ B) =cos Acos B Fsin Asin B
tan At tan B
l1Ftan Atan B
sin2A4 =2sin Acos 4
cos24 =cos> A—sin> A=2cos’ A—1=1-2sin’ 4
2tan 4
1—tan® 4

tan(A+ B) =

tan24 =

Formula for AABC
a b c

sin 4 B sinB  sinC
a* =b> +c*—2bccos 4

A =lbcsinA
2
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3

1 (@) Theline x=y+5 intersects the curve x* + y* =39+ xy at points 4 and B. Find
the x-coordinates of 4 and B. 3]

(b)  Find the greatest integer value of p for which px(x—2)+px+1 is always
positive for all real value of x. [4]
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4

(¢)  Find the range of values of x such that the square of (2x—1) is at least equal to

6-1- . Represent your solution on a number line. [4]
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5

14
2 (i) In the expansion of (xz —-2—J , explain with clear working why every term is
x

dependent on x. [3]

14
(i) In the expansion of (xz —z) (1+ x +—;—x2) , find the constant term.
x

31
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6

3 (a) The diagram shows a vertical cross-section of a water trough in the form of an
isosceles triangle with base angles 30° and height 2 m.

The trough is initially empty and is then filled with water at a constant rate of
5 m®/min to a height of 2 m.

30°

2m

Vertical cross-section

The length of the trough is 10 m and the volume of the water is ¥ m’.

7

10m
Water trough
()  Showthat V=103 A’ . (2]
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7
(ii)  Find the rate of change of # when 2= 0.8 m. 31
(b) Solve the equation 2e** =+/1-3¢** . (5]
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8
4  ltis giventhat P=8sin€d+12cosf.
(i) Express P in the form a\/l_g sin(9 + a), where a is an integer and 0 < a < ~7—2[— . 3]
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9
(i) Find the maximum value of (2—P) and the corresponding value of 4 for
T £V 4
—<f<—.
2 2 [4]
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10
S A
C
ol
B D

A, B and C are points on the circle with centre O and 4B is the diameter.

AC is produced to D and BD is a tangent to the circle at B.

(i)  Stating your reasons clearly, show that triangle 4BC is similar to triangle BDC.  [4]
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11
Given that AC=4.5 cm and BC= 6 cm,
@) findCD. [2]
(iii) Determine whether OC = lBD .
2 (3]
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12

6 The table shows experimental values of two variables x and y.

X

1

2

3

4

Y

0.34

0.85

1.72

3.57

9.65

(i)  On the grid lines given, plot 1 against — and draw a straight-line graph.
Y

X

(3]

3
Tl
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13

(ii) Find the gradient of the line and the equation of the line in the form

1 = A(l) + B, where 4 and B are constants.

y b [3]
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14

7 (a) Solve log,(6—3x)—4log,x=1. [5]
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15

3
(b)  To obtain a graphical solution of the equation, x = ln(x—;i) , a suitable straight

X

line can be drawn on the same axes as the graph of y = e +3.
Find the equation of this straight line. [3]
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16

d 5 3
8 (i) Show that Ex—[2x (3x-1) }=(21x—2)(3x—1)2. 4]

3
@) Find [2(3x-1)? dx. 2]
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17
. 3
(iif) Using part (i) and (i), find the value of L 3x(3x~1)%dx. [6]
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18

9  The function fis defined for x e Rand is such that f"(x)=2x- e,

The line y = i§2— is the tangent to the curve y =f (x) at the point where x = % .

() Find the equation of the curve, y = f(x). (8]
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19
(i) Show that the equation of the tangent to the curve y =f(x) at the point where
the curve intersects the y-axis can be written as 4y =(2e—3)x+4—e. [4]
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20

10

C(1,2) DG, 2) E

In the diagram, ABCDE is a trapezium consisting of a parallelogram 4BCD and a
triangle ADE with angle DAE equal to 90°. The coordinates of points C and D are (1, 2)

and (5,2) respectively. BD intersects AC at the point F (—z—,%)

(i)  Show that the coordinates of point B are (4,5). 2]
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21
(ii) Find the perimeter of the trapezium ABCDE in the form (a\/z + b) units, where
a and b are integers. [7]
END OF PAPER
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Answer Key :

16) -2(x+1)° ~m—4

(i) m>-4
8

2(a) 4" =—

@) 49

(b) Mary will sell her car in the

year 2005
331)
(ii) 4x —1—8x 3=2x+3+l+ 15
x° =3 x 2x-3

3 V3

,,

4(ii)) x<—— or x>—
3 3

@)

©.n}.
(1.3

4
(i) 8

(iii) 0<m <8
6. —19.5°,-160.5°

7. (0,1)and (6,-431)
There is a minimum point at (6,-431).

There is a stationary point of inflexion at
0, 1).
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* *

N ;

>

1+\/§ 1—\/5
3 or

1
8(ii) -,
ay - 5

9(i) The line does not pass through the centre.
(i) y=-x+3
(iii) -4 or 3

10() (%,1)

(ii) 0.833 square units

3\
(iii) | 1+ £ + B Isquare units
2 43

11(0) v=20e"% -2
(iii) 67.0 m

12(ii) 49.5°,190.5°

(i) 211-(\/6 -2
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22
Answer Key:
la | x=7, x=-1 Ib |3
«—9 *r————»
le x< —-3— , X2 z— ! | >
4 4 x I g
21 | Since r is not a positive integer, thereis | 211 | Constant term= 512 512
no constant term in the expansion.
Hence, every term is dependent on x .
28
yr=—
3
3ail | b _ o 15042 3b | x=-0.653
de
the height of the water increases
at a height of 0.180 m per minute
4i | P=4135in(6+0.983) 4ii | Max value =16.4
6=3.73
5i |CD=8§ 5iii | No
61 1 1 0.5 | 033]025]| 0.2 ||6ii | Gradient=3.55
X
1 [294]1.18]058028]0.10 1=3.55(L)_0.6
y Y .
7a |x=1 7o Equation of line : y = 326-+1
> 5 T
81 -?5—(3x —1)2 +c, where c is a constant 8iii |-32.2
9i x’ 12
=———e " —=x+1
Y73
10ii | 6v/2 +14 units
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