Cambridge IGCSE Additional Mathematics (0606) P1 2020-2025

0606 11 Summer_ 2020 Q1

Solution

To find the expression for the cubic curve and solve the given inequality, we analyze the key features of
the graph provided.

1. Expression for f(x)

The graph shows that the x-intercepts (roots) of the function are located at x = —2, z = —1, and x = 5.
A cubic function with these roots can be written in the factored form:

f(z) =a(z —(=2))(z — (-1))(z = 5)
f@)=a(z+2)(x+1)(x—5)

The graph also identifies the y-intercept at the point (0, 5). We substitute these coordinates into the
equation to determine the leading coeflicient a:

5=a(0+2)(0+1)(0—15)
= a(2)(1)(-5)
= —10a
Solving for a:

(N
10

1
a= =
2

Substituting a back into the factored form, we obtain the expression for f(x):

f(z) = —%(w—i— 2)(z+1)(z —5)
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2.Solve f(z) <0

The inequality f(z) < 0 is satisfied in the intervals where the graph is on or below the z-axis. By
inspecting the graph:

o The curve is below the z-axis between the roots x = —2 and z = —1.

+ The curve is below the z-axis for all values of z starting from the root z = 5 and extending to positive
infinity.

Including the points where the function equals zero, the solution set is:

|—2§x§—1 or x25|
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Solution

To solve for the properties and the graph of the trigonometric function y = 2 cos § — 1, we analyze its
standard form parameters.

1. Determining the Period

The general form of a cosine function is given by y = a cos(bz) + ¢, where:
+ ais the amplitude.

+ b is the angular frequency coefficient.

« cis the vertical shift (the midline).

For the function y = 2 cos § — 1, we identify:

oa:2
1

ob:§

oC:—]_

The period T of the function (in degrees) is calculated using the formula:
_360°
| b
_ o0
1/3
= 1080°

T

The period of the function is

2. Sketching the Graph

To sketch the graph over the interval —360° < x < 360°, we first determine the key features:
« Midline: y = —1.

« Maximum value:c+|a |=—-1+2=1

« Minimum value: ¢ — | a | = —1—-2 = —3.

* Y-intercept: Atz =0,y =2cos(0) —1=2(1) —1 = 1.

Next, we calculate specific coordinates within the required domain:

« Atz =180y =2cos(B¥) — 1 =2cos(60°) — 1 = 2(0.5) — 1 = 0.

« Atz =360y =2cos(3%) — 1 =2cos(120°) — 1 =2(—0.5) — 1 = —2.
« Atz = —180°: y = 2cos(—60°) —1 =2(0.5) —1 = 0.

« Atz = —360°: y = 2cos(—120°) — 1 =2(—0.5) — 1 = —2.
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The graph is a smooth curve passing through the points (—360°, —2), (—180°,0), (0°,1), (180°,0), and
(360°, —2).
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Solution

1. Identification of Given Parameters

The problem provides the instantaneous rate of change of the radius and the specific radius at which we
need to evaluate the rate of change of the area. Let:
+ 7 be the radius of the circle in cm.
« A be the area of the circle in cm?.
+ t be the time in s.
From the problem statement:
dr 1

+ The rate of change of the radiusis gz = 5cm - s™.

« The radius at the instant of interest is r = 3 cm.

2. Establishing the Geometric Relationship

The area A of a circle is related to its radius r by the standard geometric formula:
A=qr?

3. Application of the Chain Rule****

To find the rate at which the area is increasing with respect to time, we differentiate the area formula with
respect to ¢ using the related rates method:
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dA d 9
% = %(ﬂ"l" )
_ dA dr
Cdr dt
dr
- . —

r 7

4. Calculation of the Rate of Change

Substituting the given values r = 3 and % = 5 into the derived expression:

dA

= = 2m(3)(5)

=307

2 o1

The units for the rate of change of area are cm” - s
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Solution

To find the positive solution of the quadratic equation (5 + 4v/7)z? 4 (4 — 2v/7)z — 1 = 0, we apply
the quadratic formula:

_ —B+VB?—-4AC
a 2A

where the coefficients are:

«c A=54+4V7
« B=4—-27
e C=-1

1. Calculate the discriminant

The discriminant D is given by B? — 4AC:

D= (4—2V7)% —4(5 + 4V7)(-1)
= (16 — 16V7 + 4 - 7) +4(5 + 4V7)
(16 — 16vV/7 + 28) + (20 + 16V/7)

= 44 —16V7 + 20 + 16V/7
64

Since D = 64, we have VD = 8.
2. Determine the roots
Substituting the values into the quadratic formula:
—(4—2V7)+38
2(5 +4V/7)

A+ 2VT+8
10 + 8v/7

This yields two possible solutions:

—442V74+8 _ 4427

.Ilz

10487 10+8V7
o o = —AE2VT-8 _ —1242V7
2 10+8vV7 10+8v7

Since 2v/7 = /28 & 5.29, the numerator of z, is positive (4 + 5.29 > 0) and the numerator of z,, is
negative (—12 + 5.29 < 0). Given the denominator is positive, z, is the positive solution.
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3. Simplify the positive solution
We simplify z; by dividing the numerator and denominator by their common factor, 2:

oo 224V 24T
Lo(544V7) 5 4+4VT

To express the answer in the form a + bv/7, we rationalize the denominator by multiplying the
numerator and denominator by the conjugate 5 — 4+/7:

- (2+V7)(5—4V7)
T 54+ 4vT) (5 — 4VT)
10 — 87 + 57 — 4(7)
52 _ (4\/7)2
10 — 3v/7 — 28
25 — 112
—18 — 37
—87
—3(6 +/7)

- —87

6+ VT
29

Separating the terms into the required form:

6 1

6 1
35 ta5V7
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Solution

In(3z2-1)

To find the equation of the tangent line to the curve y = —_—

at the point where x = 1, we follow
these steps:

1. Determine the coordinates of the point of tangency We evaluate the function y at z = 1:

C In(3(1)2—1)

2y

Thus, the point of tangency is (1, 3

2. Find the derivative of the function To find the slope of the tangent line, we calculate the derivative

% using the quotient rule:
d Ju(z)]  u(z)v(z) —u(z)v'(z)
dz | o@)] @2
Let u(z) = In(3z? — 1) and v(z) = = + 2. Applying the chain rule to u(z):
- W(2) = gy b = gy
« v (z)=1

Substituting these into the quotient rule formula:

dy _(a55)@ +2) (32— 1)(1)

dz (x +2)2

3. Calculate the slope m at @ = 1 Evaluate the derivative at x = 1:

m—dy]
T dg't

(5545 ) (1+2) — m(3(1)* — 1)

(142)2
(5)63) ()
= X
~ 9—1In(2)
9
1 In(2)
9

4. Determine the equation of the tangent line Using the point-slope form y — y, = m(z — ) with
In(2
(x07y0) = ( ’%):
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. (1_ 1n£()2))%+ (411;( )

5. Convert constants to 3 decimal places Using the value In(2) &~ 0.693147:

e m=1— 0BT 10077016 = 0.922984 ~ 0.923

¢ = H08%IT) 1~ 0.308065 — 1 = —0.691935 ~ —0.692

The equation of the tangent line is:

y = 0.923z — 0.692
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Solution

1. Finding the coordinates of A and B

To find the intersection points of the line y = 52 + 6 and the curve zy = 8, we substitute the expression
for y from the line equation into the curve equation:
z(br +6) = 8
522 +6x —8 =0

We solve this quadratic equation using the quadratic formula:

64 /62 —4(5)(—8)

2(5)

—6 + /36 + 160
10
—6 + /196
10
—6+14
10

This yields two values for z:

_ —6-14 __
roy = = 2

Now, we find the corresponding y-coordinates using y = 5z + 6:
+ Forz =08:y=5(08)+6=4+6=10
e« Forzr=—-2:y=5(-2)+6=—-10+6 = —4

Thus, the coordinates of A and B are:

A(0.8,10) and B(—2,—4)

2. Finding the perpendicular bisector of AB
+ Midpoint of AB (M):

Mo (0.8 +2(2)’ 10 +2(4)>

= (—0.6,3)

+ Gradient of the perpendicular bisector (m  ): The gradient of the line AB is m 45 = 5. The gradient
of the perpendicular bisector is the negative reciprocal:

m, =—==-02

5

+ Equation of the perpendicular bisector: Using the point-slope formy — y,, = m | (z — x,,):
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y—3=—0.2(x — (—0.6))
y—3=—0.2(z+0.6)
y=—02x—-0.12+3
y=—0.2x 4 2.88
3. Intersection with the line y = «

To find where the perpendicular bisector meets the line y = x, we set y = z in the equation derived above:

r=—0.2x + 2.88

1.2x = 2.88

_2.88

T2
r=24

Since the point lies on the line y = z, the y-coordinate is also 2.4.

The coordinates of the intersection point are:

(2.4,2.4)
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Solution

1. Calculation of the angle 0

The length of an arc s is given by the arc length formula s = r6, where r is the radius and 6 is the
central angle in radians. Given the arc length C'D = 9.6 cm and the radius r = 12 cm:

96=12-60
g8
12
6 =0.8rad

2. Calculation of the total area of the shaded regions

The total area of the shaded regions is the difference between the area of the isosceles triangle OAB and
the area of the circular sector OCD.

+ Area of sector OCD: Using the sector area formula A = %r20:
1

sector 5
=04-144

= 57.6 cm?

Area, -(12)%2-0.8

+ Area of triangle O AB: Since the arc C'D touches the line AB at point M, the radius OM is
perpendicular to AB. In the isosceles triangle OAB, OM is the altitude and bisects ZAOB. Thus,
ZAOM = g = 0.4rad and OM = 12 cm. In the right-angled triangle OAM:

AM
OM
AM = 12tan(0.4)

tan(0.4) =

The area of A OAB is:

Areappap =2 Areappaum
1
=2 (§-OM'AM)
=12-12tan(0.4)
= 144 tan(0.4) ~ 60.8822 cm?

« Total shaded area:

Areashaded - 144 tan(04) - 576
~ 60.8822 — 57.6
~ 3.2822 cm?

3. Calculation of the total perimeter of the shaded regions

The shaded regions consist of two parts. The perimeter of the left region is AC + AM + arc CM, and
the perimeter of the right region is BD + BM + arc DM. By symmetry, the total perimeter P is:
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P =2(AC + AM + arc CM)

Length of AC:In A OAM, cos(0.4) = G, s0 0A = D

AC=0A-0C = L — 12~ 13.0284 — 12 = 1.0284 cm
cos(0.4)

Length of AM:
AM = 12tan(0.4) ~ 5.0735 cm

Length of arc C'M:

1 9.6
arc CM = E-arc CD=—=48cm

« Total perimeter:

12
P=2 —12412¢ 4) + 4.
(cos(0.4) +12tan(0-4) + 8)

12
=2 ————= +12tan(0.4) — 7.2
(cos(0.4) +12tan(0.4) )
~ 2(1.0284 + 5.0735 + 4.8)
~ 2(10.9019)
~ 21.8039 cm
@ o =[03]

(b) Total area ~ @

(c) Total perimeter ~ | 218 le
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Solution

1. Algebraic Verification

To show that the sum of the two rational expressions is equivalent to the given fraction, we find a common
denominator. The common denominator for (2z — 3) and (2z + 3) is their product, which is a difference
of squares:

(22 —3)(2z +3) = (22)? — 32 =422 — 9

Now, we combine the fractions:

3 3 3(2z+3)+3(2z—3)
2e—3 w43 (22 — 3)(2x + 3)
_ 6z 4+9+62—9
N 422 —9
12z
422 -9

Thus, the identity is verified.
2. Integration

Using the identity from part (a), we can rewrite the integral of the rational function as the integral of two

/ 122 dx—/( 3 + 3 )dx
422 —9 2r—3  2x+3

3 3
:5111\ 2x—3]+§ln\ 2e+3 |+ C

simpler terms:

To express the result as a single logarithm, we apply the logarithm laws, specifically nln A = In A™
andln A +1n B = In(AB):

gln| 2w—3|+§ln| 2z +3 |+C:gln| 2z —3)(2z+3) |+ C
=gln| 422 —9 |+ C
=1In| 422 -9 P2 +C
The integral is In| 422 — 9 |3/2 4 C.

3. Finding the Exact Value of a

We evaluate the definite integral from 2 to a:
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¢ 12z 3 @
dz = |21 42—9]
/24:1:2—9 ! [2 nfdz” =9 ]

= 2111(4@2 —9)— gln(4(2)2 —9)
3., 3
=3 In(4a® —9) — 2 In(7)

We are given that this integral equals In 5v/5. Note that 5v/5 = 5%/2, s0 In5v/5 = % In 5. Setting the

expressions equal:

3 3 3
51n(4a2—9) —51n7= §ln5

In(4a®> —9) —In7 =In5

4a? —
1n< a7 9) =1Inb

By the one-to-one property of the logarithmic function:

4a27—9 _5
4a%2 —9 =35
40’ = 44
a2 =11

Since the problem states a > 2, we take the positive square root:

a=V11
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Solution

Part (a)

1. Define the parameters for the arithmetic progression. Let a be the first term and d be the common
difference. The n-th term is given by u,, = a + (n — 1)d and the sum of the first n terms is S,, =
%[2a 4 (n — 1)d].

2. Set up the equations from the given information.
» The second term is —14:

a+d=-14 — (1)
« The sum of the first 21 terms is 84:

S, = 2—21[2a + (21 —1)d] = 84

21
7[2@ +20d] = 84
21(a +10d) = 84
a+10d =4 — (2)
3. Solve the system of linear equations. Subtracting equation (1) from equation (2):

(a+10d) — (a+d) = 4 — (—14)

9d = 18
d=2
Substitute d = 2 back into equation (1):
a+2=-14
a=—16
4. Calculate the 21st term.
Uq; = a + 20d

= —16 + 20(2)

= —16 440

=24
The first term is —16 and the 21st term is 24.
Part (b)
1. (i) Find 7 in terms of p. In a geometric progression, the n-th term is u,, = ar™ 1.

< uy = ar = 27p?
« ug = ar* = p° Dividing uy by us:
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art  p°
ar  27p?
o
27
.
27
L
3

Given 0 < r < 1, this expression is valid for 0 < p < 3.

2. (ii) Find the sum to infinity in terms of p. First, find the first term a in terms of p:

p 2
(2) =27
“ (3) P

27p? -
a =
p
a = 8lp

w

The sum to infinity is given by S = 1%

81p

o =

p—

=
w3

i
s

[\

INQEY)

w
i

3. (iii) Find the value of p given S, = 81.
243p
=g =
243p = 81(3 —p)

3p=3—0p
dp =3

81

P:Z
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Solution

Part (a)
(i) Proof of the Identity

To show that ﬁ — ﬁ = 2 cot? §, we begin by combining the terms on the left-hand side (LHS) over

a common denominator:

(secf+1) — (secd —1)
(secO —1)(sech + 1)
secl+1—sec+1
sec?20—1
2
sec2f—1

LHS =

Using the Pythagorean identity 1 + tan? § = sec? , we substitute sec? § — 1 = tan? 6:

_ 2
~ tan246

1
—of —
(tan29)

= 2cot?§ = RHS

LHS

Thus, the identity is proven.

(ii) Solving the Equation

1 o 1
ec 2x—1 sec2z+1

Given the equation = 6 for —90° < x < 90°, we utilize the identity derived in part (i) by

substituting 6 = 2x:

2cot?2x =6
cot?2x =3
1

tan? 2z = =
3

1
tan2z = +—

V3

The range for z is —90° < z < 90°, which implies the range for 2z is —180° < 2z < 180°. We solve for 2z
within this interval:

o For tan2x = \/Lg: 2z = 30° or 2x = —150°.
o For tan2x = _\%; 2z = —30° or 2z = 150°.

Dividing by 2, we find the values for x:
x =15°,—75°,—15°,75°
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[z =—75",—15°,15°, 75°

Part (b)

We are asked to solve csc(y + %) = 2 for 0 < y < 27 radians. Recalling that csc § = ﬁ, the equation
becomes:

1
s :2

sin(y + g)

_<+7r) 1
sin =]==
YT3) 72
Let u = y + 3. Since 0 < y < 2m, the range for u is:
7r< <9 +7r:>7r< <77T
—<u<l2r+ < -<u< —
S 3 3~ 7 3

The general solutions for sinu = 1 are u = §t2kmandu = %’r + 2k for k € Z. We identify the values

of u within the specified range:

5T (since T < 5T — Tn
e u = % (since § < F < FF)

« u =137 (since T < 137 < )

Now, solve for y:

n _ 5n _ 5t _ 2 _ 3 _ =
Lytz3=%=yY=% "% =% —2
137 137 2m 11w

2 y+3="§ =y="7% —

Both values are within the interval [0, 27].

117
"6

<
[
ol
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Solution

To find the equation of the curve, we must perform successive integration of the given second-order
differential equation and apply the provided boundary conditions to determine the constants of
integration.

1. Find the expression for the gradient The gradient of the curve is given by the first derivative %. We
integrate the second derivative with respect to z:

dy d2yd
de | dz? v

=/5cos2mdx

5
= §sin2x+ &

2. Determine the first constant of integration We are given that the gradient is % at the point

(—%, 2T). Substituting = — % and g—z =3,
e
i-3m(5)o
M
14

C) = % + Z =2

Thus, the expression for the gradient is:

Z—Z = gsin 2z 42

3. Find the equation of the curve We integrate the gradient expression to find y:

5
y:/<§sin2x+2) dx
5
:—Zcos2a:+2m+02

4. Determine the second constant of integration The curve passes through the point (—15, 57)
Substituting these coordinates into the equation:
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51 5 T
T oores(2 (o)) () 6
51 5 T T
7-1(-5) 5+ %
Sr_ 5(V3) C
4 4\ 2 6 2
57 5\/3 T
T8 6@
o =T T, B3

4 6 8
o - 1 +2m 5v/3
27 12 8

177 53
G=T3 173

2020-2025

5. Final Equation Substituting C;, back into the expression for y, we obtain the equation of the curve:
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	1: Evaluate definite integral and find a
	Solution

	2: Evaluate definite integral
	Solution


	0606_11_Winter_2020_Q10
	1: Arithmetic and Geometric Progression
	Solution



	0606_12_Winter_2020
	0606_12_Winter_2020_Q1
	1: Find values of k for distinct points
	Solution


	0606_12_Winter_2020_Q2
	1: Analyze cubic polynomial graph
	Solution


	0606_12_Winter_2020_Q3
	1: Graph trigonometric function
	Solution


	0606_12_Winter_2020_Q4
	1: Arithmetic progression terms
	Solution


	0606_12_Winter_2020_Q5
	1: Find coefficient of x^2 in expansion
	Solution


	0606_12_Winter_2020_Q6
	1: Analyze quadratic function and its inverse
	Solution


	0606_12_Winter_2020_Q7
	1: Curve equation and normal
	Solution


	0606_12_Winter_2020_Q8
	1: Combinatorics and Permutations
	Solution


	0606_12_Winter_2020_Q9
	1: Differentiate and find stationary point
	Solution


	0606_12_Winter_2020_Q10
	1: Polynomial properties and factorization
	Solution


	0606_12_Winter_2020_Q11
	1: Calculate perimeter and area of shaded region
	Solution


	0606_12_Winter_2020_Q12
	1: Analyze velocity-time graph
	Solution



	0606_13_Winter_2020
	0606_13_Winter_2020_Q1
	1: Sketch graph and solve inequality
	Solution


	0606_13_Winter_2020_Q2
	1: Differentiate and find rate of change
	Solution


	0606_13_Winter_2020_Q3
	1: Find domain and inverse of function
	Solution

	2: Solve composite function equation
	Solution


	0606_13_Winter_2020_Q4
	1: Draw velocity-time graph and find total distance
	Solution

	2: Find acceleration from displacement function
	Solution


	0606_13_Winter_2020_Q5
	1: Find value of n from expansion
	Solution


	0606_13_Winter_2020_Q6
	1: Solve exponential equation
	Solution


	0606_13_Winter_2020_Q7
	1: Polynomial factorization and remainder
	Solution


	0606_13_Winter_2020_Q8
	1: Calculate angle, area, and radius
	Solution


	0606_13_Winter_2020_Q9
	1: Vector geometry problem
	Solution


	0606_13_Winter_2020_Q10
	1: Area of shaded region
	Solution


	0606_13_Winter_2020_Q11
	1: Solve trigonometric equation
	Solution




	0606_P1_2021
	0606_11_Summer_2021
	0606_11_Summer_2021_Q1
	1: Sketch graph and find x values
	Solution


	0606_11_Summer_2021_Q2
	1: Evaluate definite integral
	Solution


	0606_11_Summer_2021_Q3
	1: Polynomial factor and remainder
	Solution


	0606_11_Summer_2021_Q4
	1: Find coefficients of expansion
	Solution


	0606_11_Summer_2021_Q5
	1: Functions and their properties
	Solution


	0606_11_Summer_2021_Q6
	1: Permutation and Combination
	Solution


	0606_11_Summer_2021_Q7
	1: Analyze displacement-time graph
	Solution


	0606_11_Summer_2021_Q8
	1: Curve equation and stationary point
	Solution


	0606_11_Summer_2021_Q9
	1: Factorize and solve equations
	Solution


	0606_11_Summer_2021_Q10
	1: Calculate shaded shape properties
	Solution



	0606_12_Summer_2021
	0606_12_Summer_2021_Q1
	1: Simplify algebraic expression
	Solution


	0606_12_Summer_2021_Q2
	1: Sketch graph and solve inequality
	Solution


	0606_12_Summer_2021_Q3
	1: Vector operations and ratios
	Solution


	0606_12_Summer_2021_Q4
	1: Find equation of curve
	Solution


	0606_12_Summer_2021_Q5
	1: Solve logarithmic and exponential equations
	Solution


	0606_12_Summer_2021_Q6
	1: Find stationary point coordinates
	Solution


	0606_12_Summer_2021_Q7
	1: Password combinations and permutations
	Solution


	0606_12_Summer_2021_Q8
	1: Solve exponential equation
	Solution


	0606_12_Summer_2021_Q9
	1: Arithmetic and Geometric Progressions
	Solution

	2: Geometric Progression Sum to Infinity
	Solution


	0606_12_Summer_2021_Q10
	1: Solve trigonometric equations
	Solution


	0606_12_Summer_2021_Q11
	1: Find coordinates of P
	Solution



	0606_13_Summer_2021
	0606_13_Summer_2021_Q1
	1: Find k for real roots
	Solution


	0606_13_Summer_2021_Q2
	1: Differentiate product of functions
	Solution

	2: Differentiate and integrate power function
	Solution


	0606_13_Summer_2021_Q3
	1: Solve trigonometric equation
	Solution


	0606_13_Summer_2021_Q4
	1: Binomial expansion and independent term
	Solution


	0606_13_Summer_2021_Q5
	1: Find y in terms of x
	Solution


	0606_13_Summer_2021_Q6
	1: Calculate angle, perimeter, and area of shaded region
	Solution


	0606_13_Summer_2021_Q7
	1: Forming a committee
	Solution

	2: Solve permutation equation
	Solution


	0606_13_Summer_2021_Q8
	1: Analyze trigonometric graph
	Solution


	0606_13_Summer_2021_Q9
	1: Analyze polynomial function
	Solution


	0606_13_Summer_2021_Q10
	1: Vector operations in parallelogram
	Solution


	0606_13_Summer_2021_Q11
	1: Perpendicular bisector and coordinates
	Solution



	0606_11_Winter_2021
	0606_11_Winter_2021_Q1
	1: Analyze trigonometric graph
	Solution


	0606_11_Winter_2021_Q2
	1: Vector and line equations
	Solution


	0606_11_Winter_2021_Q3
	1: Vector operations and constants
	Solution


	0606_11_Winter_2021_Q4
	1: Find constants in power expression
	Solution

	2: Solve equation with fractional exponents
	Solution


	0606_11_Winter_2021_Q5
	1: Find polynomial coefficients
	Solution


	0606_11_Winter_2021_Q6
	1: Find function from second derivative
	Solution


	0606_11_Winter_2021_Q7
	1: Binomial expansion terms
	Solution


	0606_11_Winter_2021_Q8
	1: Calculate angle, perimeter, and area
	Solution


	0606_11_Winter_2021_Q9
	1: Analyze curve and graph
	Solution


	0606_11_Winter_2021_Q10
	1: Calculate running distances and weeks
	Solution
	(a) Jess's Running Schedule
	(b) Kyle's Running Schedule


	0606_11_Winter_2021_Q11
	1: Solve trigonometric equations
	Solution



	0606_12_Winter_2021
	0606_12_Winter_2021_Q1
	1: Analyze cubic function graph
	Solution


	0606_12_Winter_2021_Q2
	1: Simplify algebraic expression
	Solution

	2: Solve exponential equation
	Solution


	0606_12_Winter_2021_Q3
	1: Logarithm manipulation and equation
	Solution


	0606_12_Winter_2021_Q4
	1: Solve trigonometric equation
	Solution


	0606_12_Winter_2021_Q5
	1: Find tangent line constant
	Solution


	0606_12_Winter_2021_Q6
	1: Polynomial properties and factorization
	Solution


	0606_12_Winter_2021_Q7
	1: Vector operations and constants
	Solution


	0606_12_Winter_2021_Q8
	1: Count 5-digit numbers
	Solution

	2: Calculate combinations value
	Solution


	0606_12_Winter_2021_Q9
	0606_12_Winter_2021_Q10
	1: Find y-coordinates and shaded area
	Solution


	0606_12_Winter_2021_Q11
	1: Analyze velocity-time graph
	Solution

	1: Particle motion analysis
	Solution



	0606_13_Winter_2021
	0606_13_Winter_2021_Q1
	1: Sketch polynomial graph
	Solution


	0606_13_Winter_2021_Q2
	1: Calculate particle speed
	Solution


	0606_13_Winter_2021_Q3
	1: Solve trigonometric equation
	Solution


	0606_13_Winter_2021_Q4
	1: Binomial expansion
	Solution


	0606_13_Winter_2021_Q5
	1: Geometric progression properties
	Solution


	0606_13_Winter_2021_Q6
	1: Count 5-digit odd numbers
	Solution

	2: Solve combinations equation
	Solution


	0606_13_Winter_2021_Q7
	1: Calculate circle properties
	Solution
	1. Analysis of the Geometry
	(a) Show that angle P O A is 2.366 radians
	(b) Find the area of the shaded region
	(c) Find the perimeter of the shaded region


	0606_13_Winter_2021_Q8
	1: Curves intersection and line properties
	Solution


	0606_13_Winter_2021_Q9
	1: Find y in terms of x from a straight line graph
	Solution


	0606_13_Winter_2021_Q10
	1: Find function from second derivative
	Solution


	0606_13_Winter_2021_Q11
	1: Differentiate and find stationary point
	Solution




	0606_P1_2022
	0606_11_Summer_2022
	0606_11_Summer_2022_Q1
	1: Find constants a, b, c
	Solution


	0606_11_Summer_2022_Q2
	1: Particle motion analysis
	Solution


	0606_11_Summer_2022_Q3
	1: Functions and equations
	Solution


	0606_11_Summer_2022_Q4
	1: Analyze cubic function and solve equation
	Solution


	0606_11_Summer_2022_Q5
	1: Find vector with given direction and magnitude
	Solution

	2: Find values of a and b in vector equation
	Solution


	0606_11_Summer_2022_Q6
	1: Trigonometric functions and identities
	Solution


	0606_11_Summer_2022_Q7
	1: Arithmetic and Geometric Progressions
	Solution


	0606_11_Summer_2022_Q8
	1: Find intersection and cosec^2
	Solution


	0606_11_Summer_2022_Q9
	1: Sector area and perimeter
	Solution


	0606_11_Summer_2022_Q10
	1: Find midpoint of normal line
	Solution



	0606_12_Summer_2022
	0606_12_Summer_2022_Q1
	1: Graph trigonometric function
	Solution


	0606_12_Summer_2022_Q2
	1: Express y in terms of x
	Solution


	0606_12_Summer_2022_Q3
	1: Find y in terms of x
	Solution


	0606_12_Summer_2022_Q4
	1: Vector operations and equations
	Solution


	0606_12_Summer_2022_Q5
	1: Binomial expansion
	Solution


	0606_12_Summer_2022_Q6
	1: Polynomial properties and derivatives
	Answer
	Solution


	0606_12_Summer_2022_Q7
	1: Partial fractions and definite integral
	Solution


	0606_12_Summer_2022_Q8
	1: Forming a team with restrictions
	Solution

	2: Creating a password with restrictions
	Solution


	0606_12_Summer_2022_Q9
	1: Find gradient of line BC
	Solution


	0606_12_Summer_2022_Q10
	1: Solve simultaneous equations
	Solution


	0606_12_Summer_2022_Q11
	1: Particle displacement, velocity, acceleration
	Solution



	0606_13_Summer_2022
	0606_13_Summer_2022_Q1
	1: Expand binomial expression
	Solution


	0606_13_Summer_2022_Q2
	1: Calculate angles and area in circle
	Solution


	0606_13_Summer_2022_Q3
	1: Solve exponential equation
	Solution

	2: Solve simultaneous equations
	Solution


	0606_13_Summer_2022_Q4
	1: Solve exponential equation
	Solution


	0606_13_Summer_2022_Q5
	1: Calculate acceleration and displacement
	Solution


	0606_13_Summer_2022_Q6
	1: Complete function table
	Solution

	1: Find inverse function and domain
	Solution


	0606_13_Summer_2022_Q7
	1: Differentiate and analyze curve
	Solution


	0606_13_Summer_2022_Q8
	1: Forming 6-digit numbers and teams
	Solution


	0606_13_Summer_2022_Q9
	1: Solve trigonometric equation
	Solution

	2: Express y in terms of x
	Solution


	0606_13_Summer_2022_Q10
	1: Partial fraction and integration
	Solution



	0606_11_Winter_2022
	0606_11_Winter_2022_Q1
	1: Graph absolute value functions and solve equation
	Solution


	0606_11_Winter_2022_Q2
	1: Graph trigonometric function
	Solution


	0606_11_Winter_2022_Q3
	1: Find y in terms of x from a straight line graph
	Solution


	0606_11_Winter_2022_Q4
	1: Solve quadratic equation
	Solution


	0606_11_Winter_2022_Q5
	1: Arithmetic Progression Properties
	Solution


	0606_11_Winter_2022_Q6
	1: Expand binomial expression
	Solution


	0606_11_Winter_2022_Q7
	1: Calculate perimeter and area of shaded region
	Solution
	1. Perimeter of the Shaded Region
	2. Area of the Shaded Region
	3. Least Possible Area


	0606_11_Winter_2022_Q8
	1: Evaluate definite integral
	Solution


	0606_11_Winter_2022_Q9
	1: Solve logarithmic equation
	Solution


	0606_11_Winter_2022_Q10
	1: Solve for n in combination equation
	Solution


	0606_11_Winter_2022_Q11
	1: Vector geometry problem
	Solution


	0606_11_Winter_2022_Q12
	1: Trigonometric identity and equation
	Solution


	0606_11_Winter_2022_Q13
	1: Find f(x) from f''(x) and initial conditions
	Solution



	0606_12_Winter_2022
	0606_12_Winter_2022_Q1
	1: Graph trigonometric function
	Solution


	0606_12_Winter_2022_Q2
	1: Graph absolute value quadratic
	Solution


	0606_12_Winter_2022_Q3
	1: Simplify algebraic expression
	Solution


	0606_12_Winter_2022_Q4
	1: Solve trigonometric equation
	Solution


	0606_12_Winter_2022_Q5
	1: Vector operations and equations
	Solution


	0606_12_Winter_2022_Q6
	1: Combinations with constraints
	Solution


	0606_12_Winter_2022_Q7
	1: Calculate circle properties
	Solution


	0606_12_Winter_2022_Q8
	1: Analyze logarithmic function properties
	Solution


	0606_12_Winter_2022_Q9
	1: Partial fractions and integration
	Solution


	0606_12_Winter_2022_Q10
	1: Arithmetic Progression Sum
	Solution


	0606_12_Winter_2022_Q11
	1: Particle motion analysis
	Solution


	0606_12_Winter_2022_Q12
	1: Expand binomial expression
	Solution



	0606_13_Winter_2022
	0606_13_Winter_2022_Q1
	1: Graph trigonometric function
	Solution


	0606_13_Winter_2022_Q2
	1: Quadratic equation analysis
	Solution


	0606_13_Winter_2022_Q3
	1: Solve simultaneous equations
	Solution

	2: Solve logarithmic equation
	Solution


	0606_13_Winter_2022_Q4
	1: Polynomial properties and factors
	Solution


	0606_13_Winter_2022_Q5
	1: Geometric progression properties
	Solution


	0606_13_Winter_2022_Q6
	1: Analyze exponential function
	Solution


	0606_13_Winter_2022_Q7
	1: Evaluate definite integral
	Solution


	0606_13_Winter_2022_Q8
	1: Graph trigonometric function
	Solution


	0606_13_Winter_2022_Q9
	1: Forming passwords with constraints
	Solution


	0606_13_Winter_2022_Q10
	1: Solve trigonometric equation
	Solution


	0606_13_Winter_2022_Q11
	1: Evaluate definite integral
	Solution


	0606_13_Winter_2022_Q12
	1: Differentiate and approximate increase
	Solution


	0606_13_Winter_2022_Q13
	1: Perpendicular bisector and distance
	Solution




	0606_P1_2023
	0606_11_Summer_2023
	0606_11_Summer_2023_Q1
	1: Quadratic equation analysis
	Solution


	0606_11_Summer_2023_Q2
	1: Polynomial properties and factorization
	Solution


	0606_11_Summer_2023_Q3
	1: Perpendicular bisector and reflection
	Solution


	0606_11_Summer_2023_Q4
	1: Analyze velocity-time graph
	Solution


	0606_11_Summer_2023_Q5
	1: Solve triangle problems
	Solution


	0606_11_Summer_2023_Q6
	1: Trigonometric identity and equation
	Solution


	0606_11_Summer_2023_Q7
	1: Combinations and Permutations
	Solution


	0606_11_Summer_2023_Q8
	1: Differentiate and find stationary point
	Solution


	0606_11_Summer_2023_Q9
	1: Arithmetic and Geometric Progressions
	Solution


	0606_11_Summer_2023_Q10
	1: Differentiate and integrate function
	Solution



	0606_12_Summer_2023
	0606_12_Summer_2023_Q1
	1: Graph trigonometric function
	Solution


	0606_12_Summer_2023_Q2
	1: Solve quadratic equation
	Solution


	0606_12_Summer_2023_Q3
	1: Analyze cubic polynomial graph
	Solution


	0606_12_Summer_2023_Q4
	1: Find radius and angle, then area
	Solution


	0606_12_Summer_2023_Q5
	1: Solve equations
	Solution


	0606_12_Summer_2023_Q6
	1: Solve trigonometric equations
	Solution


	0606_12_Summer_2023_Q7
	1: Group people into groups
	Solution

	2: Form 6-digit numbers
	Solution


	0606_12_Summer_2023_Q8
	1: Analyze logarithmic and composite functions
	Solution


	0606_12_Summer_2023_Q9
	1: Find area of shaded region
	Solution


	0606_12_Summer_2023_Q10
	1: Arithmetic progression sum and value of n and x
	Solution

	1: Geometric progression terms
	Solution

	2: Geometric progression sum to infinity
	Solution



	0606_13_Summer_2023
	0606_13_Summer_2023_Q1
	1: Graph trigonometric function
	Solution


	0606_13_Summer_2023_Q2
	1: Complete the square and solve inequality
	Solution


	0606_13_Summer_2023_Q3
	1: Write as single logarithm
	Solution

	2: Find possible values of constant
	Solution


	0606_13_Summer_2023_Q4
	1: Find value of a for perpendicular bisector
	Solution


	0606_13_Summer_2023_Q5
	1: Expand binomial and find coefficient
	Solution


	0606_13_Summer_2023_Q6
	1: Perimeter and minimum value of sector
	Solution


	0606_13_Summer_2023_Q7
	1: Graph and estimate constants
	Solution


	0606_13_Summer_2023_Q8
	1: Vector geometry problem
	Solution


	0606_13_Summer_2023_Q9
	1: Analyze particle motion
	Solution


	0606_13_Summer_2023_Q10
	1: Trigonometric identity and equation
	Solution



	0606_11_Winter_2023
	0606_11_Winter_2023_Q1
	1: Graph trigonometric function
	Solution


	0606_11_Winter_2023_Q2
	1: Find polynomial coefficients
	Solution


	0606_11_Winter_2023_Q3
	1: Vector operations and distance
	Solution


	0606_11_Winter_2023_Q4
	1: Graph and estimate values
	Solution


	0606_11_Winter_2023_Q5
	1: Forming codes and teams
	Solution


	0606_11_Winter_2023_Q6
	1: Logarithm simplification and equation
	Solution


	0606_11_Winter_2023_Q7
	1: Analyze curve properties and sketch graph
	Solution


	0606_11_Winter_2023_Q8
	1: Find x-coordinate of intersection
	Solution


	0606_11_Winter_2023_Q9
	1: Arithmetic and Geometric Progressions
	Solution


	0606_11_Winter_2023_Q10
	1: Differentiate and approximate change
	Solution



	0606_12_Winter_2023
	0606_12_Winter_2023_Q1
	1: Analyze cubic polynomial graph
	Solution
	1. Finding the expression for f ( x ) in factorised form
	2. Values of x such that f ( x ) < 0


	0606_12_Winter_2023_Q2
	1: Find amplitude and period of function
	Solution

	1: Sketch graph of function
	Solution


	0606_12_Winter_2023_Q3
	1: Find y in terms of x from linear plot
	Solution


	0606_12_Winter_2023_Q4
	1: Find values of n, p and q
	Solution

	2: Find term independent of x
	Solution


	0606_12_Winter_2023_Q5
	1: Solve trigonometric equation
	Solution


	0606_12_Winter_2023_Q6
	1: Polynomial properties and roots
	Solution


	0606_12_Winter_2023_Q7
	1: Forming 6-digit numbers
	Solution

	2: Forming committees
	Solution


	0606_12_Winter_2023_Q8
	1: Analyze function and its inverse
	Solution

	2: Solve composite function equation
	Solution


	0606_12_Winter_2023_Q9
	1: Solve exponential equation
	Solution


	0606_12_Winter_2023_Q10
	1: Find perimeter and area of badge
	Solution
	1. Analysis of the Sector O A B
	2. Analysis of the Kite O B C D
	3. Perimeter of the Badge
	4. Area of the Badge


	0606_12_Winter_2023_Q11
	1: Vector geometry problem
	Solution


	0606_12_Winter_2023_Q12
	1: Analyze curve equation
	Solution



	0606_13_Winter_2023
	0606_13_Winter_2023_Q1
	1: Sketch graphs and solve inequality
	Solution


	0606_13_Winter_2023_Q2
	1: Find value of k for bisector
	Solution


	0606_13_Winter_2023_Q3
	1: Graph trigonometric function
	Solution


	0606_13_Winter_2023_Q4
	1: Find polynomial coefficients and roots
	Solution


	0606_13_Winter_2023_Q5
	1: Forming passwords with characters
	Solution

	2: Forming teams with constraints
	Solution


	0606_13_Winter_2023_Q6
	1: Analyze polynomial function
	Solution


	0606_13_Winter_2023_Q7
	1: Solve exponential equation
	Solution


	0606_13_Winter_2023_Q8
	1: Binomial expansion coefficients
	Solution


	0606_13_Winter_2023_Q9
	1: Differentiate a rational function
	Solution


	0606_13_Winter_2023_Q10
	1: Find area of shaded region
	Solution


	0606_13_Winter_2023_Q11
	1: Vector operations in a triangle
	Solution


	0606_13_Winter_2023_Q12
	1: Solve trigonometric equation
	Solution




	0606_P1_2024
	0606_11_Summer_2024
	0606_11_Summer_2024_Q1
	1: Sketch polynomial graph
	Solution

	1: Solve polynomial inequality
	Solution


	0606_11_Summer_2024_Q2
	1: Polynomial factorization and roots
	Solution


	0606_11_Summer_2024_Q3
	1: Simplify logarithmic expression
	Solution

	2: Solve logarithmic equation
	Solution


	0606_11_Summer_2024_Q4
	2: Find constants in binomial expansion
	Solution

	1: Find independent term in expansion
	Solution


	0606_11_Summer_2024_Q5
	1: Graph trigonometric function
	Solution

	2: Tangent to trigonometric curve
	Solution


	0606_11_Summer_2024_Q6
	1: Evaluate definite integral
	Solution


	0606_11_Summer_2024_Q7
	1: Express y in terms of x
	Solution


	0606_11_Summer_2024_Q8
	1: Solve trigonometric equation
	Solution


	0606_11_Summer_2024_Q9
	1: Solve simultaneous equations
	Solution

	2: Solve exponential equation
	Solution


	0606_11_Summer_2024_Q10
	1: Particle motion analysis
	Solution


	0606_11_Summer_2024_Q11
	1: Find value of a from tangent
	Solution


	0606_11_Summer_2024_Q12
	1: Differentiate and integrate function
	Solution



	0606_12_Summer_2024
	0606_12_Summer_2024_Q1
	1: Graph trigonometric function
	Solution


	0606_12_Summer_2024_Q2
	1: Solve logarithmic equation
	Solution


	0606_12_Summer_2024_Q3
	1: Differentiate trigonometric function
	Solution


	0606_12_Summer_2024_Q4
	1: Forming teams with constraints
	Solution


	0606_12_Summer_2024_Q5
	1: Trapezium properties and calculations
	Solution


	0606_12_Summer_2024_Q6
	1: Calculate perimeter and area of shaded region
	Solution


	0606_12_Summer_2024_Q7
	1: Line and curve intersection
	Solution


	0606_12_Summer_2024_Q8
	1: Differentiate and find stationary points
	Solution


	0606_12_Summer_2024_Q9
	1: Particle motion and collision
	Solution


	0606_12_Summer_2024_Q10
	1: Arithmetic and Geometric Progressions
	Solution


	0606_12_Summer_2024_Q11
	1: Differentiate and integrate function
	Solution



	0606_13_Summer_2024
	0606_13_Summer_2024_Q1
	1: Graph trigonometric function
	Solution


	0606_13_Summer_2024_Q2
	1: Solve exponential equation
	Solution


	0606_13_Summer_2024_Q3
	1: Analyze curve and equation solutions
	Solution


	0606_13_Summer_2024_Q4
	1: Evaluate definite integral
	Solution


	0606_13_Summer_2024_Q5
	1: Find y in terms of x
	Solution


	0606_13_Summer_2024_Q6
	1: Differentiate and related rates
	Solution


	0606_13_Summer_2024_Q7
	1: Form 6-digit numbers divisible by 5
	Solution

	2: Find n from combinations equation
	Solution


	0606_13_Summer_2024_Q8
	1: Find exact value of k for normal
	Solution


	0606_13_Summer_2024_Q9
	1: Analyze particle motion
	Solution


	0606_13_Summer_2024_Q10
	1: Arithmetic progression problem
	Solution

	1: Geometric progression terms
	Solution


	0606_13_Summer_2024_Q11
	1: Solve simultaneous equations
	Solution


	0606_13_Summer_2024_Q12
	1: Solve trigonometric equation
	Solution



	0606_11_Winter_2024
	0606_11_Winter_2024_Q1
	1: Find cubic polynomial expressions
	Solution


	0606_11_Winter_2024_Q2
	1: Solve exponential equations
	Solution


	0606_11_Winter_2024_Q3
	1: Graph trigonometric function
	Solution


	0606_11_Winter_2024_Q4
	1: Evaluate definite integral
	Solution


	0606_11_Winter_2024_Q5
	1: Binomial expansion coefficient
	Solution

	2: Term independent of y in expansion
	Solution


	0606_11_Winter_2024_Q6
	1: Find polynomial coefficients
	Solution


	0606_11_Winter_2024_Q7
	1: Find y in terms of x
	Solution


	0606_11_Winter_2024_Q8
	1: Find expression for f(x)
	Solution


	0606_11_Winter_2024_Q9
	1: Differentiate and find stationary point
	Solution


	0606_11_Winter_2024_Q10
	1: Geometric progression terms
	Solution


	0606_11_Winter_2024_Q11
	1: Find area of shaded region
	Solution


	0606_11_Winter_2024_Q12
	1: Solve trigonometric equations
	Solution



	0606_12_Winter_2024
	0606_12_Winter_2024_Q1
	1: Find curve parameters and min value
	Solution


	0606_12_Winter_2024_Q2
	1: Analyze function and graph
	Solution
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