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The total mark for this paper is 90.

Calculator Model:

90

The Question Paper consists of 20 printed pages (including this cover page)

PartnerinLearning
163




More papers at www.testpapersfree.com

Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax’ +bx+c =0,

_ ~b+b* —4dac

2a

X

Binomial Theorem :

no__ .k n n-1 n n-232 n n-rir n
(a+b) =a" + : a" b+ 5 a” bt +..+| @b +..+b
¥

n! _ n(n—=D.... (n—r+1)

e n
where # is appositive integer and| |=
r) (n—r)ir! r!

2. TRIGONOMETRY

Identities
sin? A+cos’ A=1

sec’ A=1+tan’ 4

cosec’A=1+cot* 4

sin(4 + B) = sin Acos B+ cos Asin B
cos(A + B) = cosAcos B + sinAsinB

tan A+ tan B

tan(4+B)= ——
13 tan Atan B

sin 24 = 2sin Acos 4
cos2A =cos> A—sin> A=2cos> A-1=1-2sin* 4

2tan 4

tan24 =
1—tan? 4

Formulae for AABC

a b _ ¢
sind sinB sinC

a®> =b*+c* —2bccos A

AABC = %absin C
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1 Theline 2y =3x—7 meets the curve y = x2+3x-8 attwo points 4 and B.
Find the distance between 4 and B. [4]
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2022 4E Additional Mathematics Prelim 4049/01

2 Express ———7ﬂ§——2— in partial fractions. [5]

(2x+1)(x-1)
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2022 4E Additional Mathematics Prelim 4049/01

3 Without using the calculator, find the values of the integer a and b such that

4-3 =2+ﬁ 31
a+b3 4-3°

4 The line of symmetry of a quadratic curve is x = -2 and the curve lies above the x-axis for
all x. Given that the point (—1,4)lies on the curve, find a possible equation of the curve in

the form y = a(x—h)2 +k where a, h, and k are integers. o [4]
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2022 4E Additional Mathematics Prelim 4049/01
5 Yy A
(6, 1
/
X&g&
%
%&\ &
‘\% ,,f’v
(2m, =3)

The diagram shows the curve y = psin X 4 rfor 0 < x <87 radians. The curve has a

minimum point at (27,—3)and a maximum point (67,1).

(a) Show that » =—1.

(b) Find the values of p and g.

(c) Hence write down the equation of the curve.
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2022 4E Additional Mathematics Prelim 4049/01

6 The function f is defined for all real values of x and is such that "(x)=6x+2.
The gradient to the curve y =f(x) at the point (-1,10) is 11.
(a) Find an expression for '(x). [3]

(b) Hence find the equation of the curve y = f(x). [2]

(¢) Determine whether the curve y =f(x) have stationary point(s).
Explain with clear working. [3]
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2022 4E Additional Mathematics Prelim 4049/01

7

When the hemispherical bowl above contains water to a depth of x cm, the volume, ¥ cm?®, of
the water is given by ¥ = % X’ (18 —x). The bowl is initially empty. After water has been

poured into the bow! at a constant rate for 9 seconds, the depth of water is 4.5 cm.

(a) Find the constant rate of change of volume in terms of 7. 3]

(b) Find the rate at which the water level is rising when the depth is 4.5cm. [4]
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2022 4E Additional Mathematics Prelim 4049/01

8 (a) Factorise sin’ x+cos’ x completely.

sin> x + cos® x

(b) Show that ———————— =1~ lsin 2x.
SIn X+ CcosXx 2

3 3

(¢) Hence solve the equation —
sin x + Cos x

sin” x+cos” x

5

4

for 0° <x<360°.
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9 B

S C

X Y
A

The diagram shows a point 4 on the circle and X4Y is a tangent to the circle.
Points S, B and C lie on the circle. The chords 4B and SC intersect at T and

angle ACB = angle ATC.

(a) Prove that triangles ABC and ACT are similar. [2]

() Show that AC? — AT? = AT x TB. [3]
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(c) Determine, with working, whether the lines SC and XY are parallel. [3]
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10 4
A
D
A(—:}s l{))
E
C(1,6)
B(0, p)
o »x

The diagram shows a trapezium with vertices 4(-3,10), B(0, p), C(1,6) and D. The sides AB
and DC are parallel and the angle BAD is a right angle. Angle 4BE is equal to angle CBE.

(a) Express the gradients of lines 4B and CB in terms of p and hence, or otherwise, show that
p=4 [3]
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2022 4E Additional Mathematics Prelim 4049/01
. . ) 1 23
(b) Show that the equation of line AD is y = 5 X+ ER
Hence find the coordinates of the point D. [5]
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(c) Find the area of the trapezium 4BCD. [2]

11 (a) The polynomial P(x)= 5x° +ax? —x+b, where a and b are constants is exactly

divisible by x* +4x+3. Show that the value of 2 = 16 and find the value of b. [4]
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(b) Hence solve the equation P(x)=0. [3]

(¢) Using a suitable substitution and your answers in (b), solve the equation

5x%+ax* —x? +5=0. [2]
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12

The diagram shows part of the curve y = intersecting the y-axis at 4(0,7)

6x+1
The tangent to the curve at the point K(1, 1) intersects the y-axis at B.

(a) Find the coordinates of B. [5]
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(b) Find the area of the shaded region bounded by the curve, the tangent KB and the
y-axis. [5]
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13 (a) Solve the equation (lnx)2+l 2__3, [4]
og, e

PartnerinLeaming
180



BP-~181

More papers at www.testpapersfree.com

19
2022 4E Additional Mathematics Prelim 4049/01

(b) Itis given that lg p—1g2g =1g(p+2q).

(i) Express p in terms of ¢ [2]
(ii) State the range of values of p and explain clearly why 0 < g < % . [2]
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(¢) Mrs Tan decides to track the relationship between the age, x (in months) of her newborn
baby girl and the circumference of her baby girl’s head, y (in centimetres).

After plotting the data collected for 1%, 6, 12®, 18® and 20® month, the following graph

was obtained.

y (em)
)
°
o
40 )
)
204
0l 1 20 —» x (months)

Determine, with a reason, which of the 2 equations below is suitable to model the data
plotted in the above diagram.

(A) y=ae” (Exponential function)
(B) y =alnx+b (Logarithmic function) [2]

End of paper
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2
Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation a +bx+c= 0,

_ ~b++b* —4ac

2a

X

Binomial Theorem
(a+b)' =a" +(’;\Ja”“]b+(;l]a""2b2 + ....+(nja”_rbr 4.+ b”
r

n! _ nn—1..... (n—-r+1)

n
where n is appositive integer and =
r; (mn-nrir 7!

2. TRIGONOMETRY
Identities

sin? A+cos”* 4=1

sec’ A=1+tan’ 4

cosec’A=1+cot’ 4

sin(A4+ B)=sin Acos B * cos Asin B
cos(A4+ B)=cos Acos B ¥ sin Asin B

tan A+ tan B
1Ftan 4tan B

tan(4* B) =

sin 24 = 2sin Acos A4
cos2A4 = cos® A—sin® 4=2cos> A-1=1-2sin’ 4

2tan 4

tan24 = ————
1—tan® 4

Formulae for AABC

a b c

sind sinB sinC

a* =b? +c* =2bccos A

A z-l—absinC
2
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1 (@) Sketch the graph of y=¢"+2. [2]

()  Solve the equation 3—e™ =2¢". (4]
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4

The cubic polynomial f(x) is such that the coefficient of x> is ~1 and the roots of f(x) =0
are 1, k and k. It is given that f(x) has a remainder of ~7 when divided by x - 2.

() Show that &° —2k*> -2k-3=0. [3]

(i)  Hence find a value for & and explain that there are no other real values of k which
satisfy this equation. [6]
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5

3 (i) Given that y =(x+2)vx—1, show that % = where £ is constant. [4]

fx
2Vx—1

Hence

(i)  find the rate of change of x when x = 2, given that y is changing at a constant
rate of 2 units per second, [2]

(iii)  evaluate LS dx. [3]

x—1

[Turn over
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4m D

B A

The diagram above shows the side view of a bus stop shelter BCD such that BC =4 m,
CD =1 m, angle BCD =90° and angle CBA=0. AB is a concrete pavement under the

shelter such that DA is perpendicular to 4B.

1] Show that 4B =4cosf+sin&. [2]

(i)  Express 4B in the form Rcos(f — ), where R>0and 0° <a < 90°. [3]
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7
(iii)  State the maximum value of 4B and find the corresponding value of § when
AB is maximum. [2]
(iv)  Find the value of @ when 4B =3 m. [2]
[Turn over
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8
(a) A curve has the equation y = 2x* —6x+c, where ¢ is a constant.
Find the value of ¢ for which the line y+2x =38 is a tangent to the curve. [3]
(b) Represent the solution set of 3(x* ~5)>x—1 on the number line. [3]

(¢) Find the greatest value of integer p for which —2x* + x— p has real roots for
all real values of x. [3]
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9

5
6 ) Expand and simplify [% - 2x) in ascending powers of x, up to the first 4 terms. [2]

(i)  Hence find the value of a if the coefficient of xin the expansion of

NG > 13
(I+ax+3x ) ——2x| is —. [4]
2 ‘ 2
(iii)  Using the answer from part (i), evaluate (0.47 )5 correct to 5 decimal places. [3]
[Turn over
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10

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

x 0.5 1.0 1.5 2.0

y 15.9 19.1 234 30.2

It is known that x and y are related by the equation y =10+ 4b".

) On Pg 11, draw the graph of Ig(y—10) against x. [2]
(i)  Use your graph in (i) to estimate the value of A and of b. [4]
(i) By drawing a suitable line on your graph, solve the equation Ab™ =107. 31
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A particle P moves in a straight line so that, # seconds after passing through a fixed point O,
its velocity v m/s, is given by v = 3¢ + kt + 18, where k is a constant. When =1, the

acceleration of the particle is -9 m/s”.

@) Show that k =-15. 2]
(i)  Find the values of 7 for which particle P is instantaneously at rest. [2]
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(iii)  Find the total distance travelled by P in the first 3 seconds after passing
through point O. [4]
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A/

/ 0 C

The diagram shows part of the curve y = 4-—¢** which crosses the axes at 4 and at B.
(i) Find the coordinates of 4 and of B. [2]

\4
=

The normal to the curve at B meets the x-axis at C.
(i)  Find the coordinates of C. [4]
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15

(iii)  Find the area of the shaded region. [5]
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10 A circle, C, has equation x° +y* —6x+4y—12=0.
@ Find the radius and the coordinates of the centre of C. [2]

The equation of the normal to the circle at the point 4 1s 3y =m—4x.
(ii)  Find the value of the constant m. [2]

PartnerinLearning
198



BP~199

More papers at www.testpapersfree.com

The tangent to the circle at 4 cuts at the positive y-axis.
(iii)  Use your answer in (i) to show that 4 is (0, 2). [4]

(iv)  Bis a point on the circle. Given that the equation of tangent to the circle
at B is parallel to the equation of the tangent to the circle at 4, find the equation
of tangent to the circle at B. [3]

End of Paper
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