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Modulus
Solve the equation
9709 s32 13 -q1
Solve the equation |x — 2| = |1x]. [3]
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MOJZA
Solve the inequality
9709 s32 23 -qi

Solve the inequality |5x — 3| < 2|3x - 7|. [4]

i Cvab velves = l.l,...j..,...'l .........................................................




MOJZA

Partial fractions

Linedar Form
9709_s31_10 -q8

2

————  in partial fractions. 2
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Repeated Form
9709 s33_15 -q10

Let f(x) = 11x+7
(2x = 1)(x+2)*

(i) Express f(x) in partial fractions.

[5]
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Quadratic Form

9709_s32_15 -8

5 +x+6
B-2x)(x%>+4)

Let f(x) =

(i) Express f(x) in partial fractions. [5]
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Improper fraction
9709_s03_08 -q7

X +3x+3

Let f(x) = m

(i) Express f(x) in partial fractions. [5]
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Binomial theorem
Expand up till X-term

9709_s03_05 -q1
1
Expand (1 + 4x) 7 in ascending powers of x, up to and including the term in x°, simplifying the
coefficients. [4]
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Expand (2 + 3x)~2 in ascending powers of x, up to and including the term in x?, simplifying the
coeflicients. [4]
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Logarithmic and Exponential Functions
Equation solving

9709_s03_04 -q4
(i) Show that if y = 2%, then the equation
2¥ -2 =1

can be written as a quadratic equation in y. [2]

(ii) Hence solve the equation
2" -2 = 1. [4]
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Expressing y in terms of x

9709_s06_p3 -qi
Given that x = 4(3™), express y in terms of x. (3]
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Trigohometry

Rcos(0 + a) form

9709_s06_p3 -q4

(i) Express 7 cos 0 + 24 sin @ in the form R cos(0 — o), where R > 0 and 0° < o < 90°, giving the

exact value of R and the value of « correct to 2 decimal places.

3]
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Rsin(0 + a) form

9709_w32_19 -q4

(i) Express (v6) sinx + cos x in the form R sin(x + «), where R > 0 and 0° < o < 90°. State the exact
value of R and give « correct to 3 decimal places.

(3]
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Compound angle form

9709_w03_04 -q4
(i) Show that the equation
tan(45° + x) = 2tan(45° — x)

can be written in the form

tan’x — 6tanx + 1 = 0. [4]
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Compound angle expanding
9709 s33 p12 -6

It is given that tan 3x = k tan x, where k is a constant and tan x # 0.

(i) By first expanding tan(2x + x), show that

(3k— 1) tan’x = k — 3. [4]
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tanax + Lonx - K tan¥

Prove the identity

9709_s03_05 -q6
(i) Prove the identity
cos40 +4cos260 = 8cos' 0 - 3. (4]
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(i) Prove the identity cosec 20 + cot26 = cot 6.
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Differentiation

dy/dx and Stationary Points
9709_w03_06 -q3

The curve with equation y = 6e* — e* has one stationary point.

(i) Find the x-coordinate of this point. (4]
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(ii) Determine whether this point is a maximum or a minimum point. [2]
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MOJZA
9709_s33_11 -q2

Inx . . . . . .
The curve y = —- has one stationary point. Find the x-coordinate of this point.
e

[4]
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Parametric equations
9709 _s33_12 -q3
The parametric equations of a curve are
x=sin20-0, y=cos20+2sin6.
Show that % = % [5]
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X = snQ8-8
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Impilicit differentiation
9709_w03_06 -q6

The equation of a curve is x° + 2y® = 3xy.

. dy y-x
(i) Show that s e [4]
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MOJZA

(ii) Find the coordinates of the point, other than the origin, where the curve has a tangent which is
parallel to the x-axis. [5]
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9709_s32_13 -g5
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The diagram shows the curve with equation
X +x’ +ay’ - 3ax’ =0,

where a is a positive constant. The maximum point on the curve is M. Find the x-coordinate of M in
terms of a. [6]
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Numerical Solution of

Equations
Prove a lies between xand y

9709_s32_23 -q6

The equation cot %x = 3x has one root in the interval 0 < x < 7, denoted by .

(a) Show by calculation that « lies between 0.5 and 1. [2]
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Show that the iterative formula converges to a

9709_s32_23 -q6

(b) Show that, if a sequence of positive values given by the iterative formula

1
_1 -1
Xoi1 _§(x”+4tan (E))

converges, then it converges to o. [2]

MOJZA
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Calculate a correctto xd.p

9709_s32_23 -q6

(c) Use this iterative formula to calculate o correct to 2 decimal places. Give the result of each
iteration to 4 decimal places. [3]
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Prove a has only one root (araphs
9709_w03_07 -q6

(i) By sketching a suitable pair of graphs, show that the equation
2-x=Inx

has only one root.
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Vectors

Show that the lines do not intersect
9709_w03_04 -q9

The lines / and m have vector equations

r=2i—-j+4k+s(i+j-k) and r=-2i+2j+k+#-2i+j+k)

respectively.

(i) Show that [ and m do not intersect. (4]
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MOJZA

Find vector equation for line

9709_s03_06 -q

The points A and B have position vectors, relative to the origin O, given by

N -1 N 3
0A=( 3) and OB:(—I).
5 —4

The line I passes through A and is parallel to OB. The point N is the foot of the perpendicular from B
to .

(i) State a vector equation for the line /. [1]
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Find the position vector

9709_s23_p32 -qi1
(ii) Find the position vector of N and show that BN = 3.
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Show that the lines are skew

9709_m21_p32 -q7
Twhhq(é)(?)d(i)(i)
2 3 4 4
(a) Show that the lines are skew. (5]
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Calculate angle

9709_m21_p32 -q7

(b) Find the acute angle between the directions of the two lines. [3]
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Differential equations

Expression for y in terms of x
9709 _w1i1_p33 -q7

During an experiment, the number of organisms present at time 7 days is denoted by N, where N is
treated as a continuous variable. It is given that

d“iv -1 2870.02)‘NO.5
e ’

When ¢ = 0, the number of organisms present is 100.

(i) Find an expression for NV in terms of z. [6]

a0 I B O I 2 T T
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5 ~0.02t
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Solve the differential equation

9709_s03_08 -q
y
A
P/
[l : > X
0] T N %rr

In the diagram the tangent to a curve at a general point P with coordinates (x, y) meets the x-axis at 7.
The point NV on the x-axis is such that PN is perpendicular to the x-axis. The curve is such that, for all

values of x in the interval 0 < x < %]‘L’, the area of triangle PTN is equal to tanx, where x is in radians.

PN
(i) Using the fact that the gradient of the curve at P is N show that

dy 12
-2 . [3]

.............. dy = PN | Avea of PIN.Z x(TNYCPN)..
........................................................................... bo«nx-%_(TN)Ca)
.............. o_L&_____ZL_ e ban 2 TN

1

(ii) Given that y = 2 when x = 6

m, solve this differential equation to find the equation of the curve,
expressing y in terms of x. [6]

MOJZA
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Integration

Area under curve
9709 _s32_11 -q

y
A
M
/\I\
A .
0 3

The diagram shows the curve y = x%e ™.

(i) Show that the area of the shaded region bounded by the curve, the x-axis and the line x = 3 is

[5]

17
equal to 2 — —.
e
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Integration with partial fractions
9709 s03 04 -q
(a) Show that L ml?ﬁdx= In5. [6]
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(x#){(x-2) X+ X-2
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Integration with Rcos(6 + a)

9709_s03_07 -q

(i) Express cos 8 + (4/3) sin @ in the form Rcos(8 — &), where R >0 and 0 < & < %R, giving the
exact values of R and . [3]

................ cos O + (3)Sinf .= Rcos(B-a)
........ C 05(9+(\r3)$mz9ER[Casagosm‘rs:nasma]
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..................... o = b (E) | R (sinatcosia)= M
e NS _l.,‘n' ...................................... RY = Mo
> R = 2

" 1 1

ii) H h that do = —. 4

(ii) Hence show tha .[) (cose+(\/3)sin6)2 73 (4]
i
................................................ E 4TS OO SO OO SOOI OTRTRNNS
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Integration by parts

9709_w03_07 -q

Use integration by parts to show that
J41nxdx=6ln2—2. [4]
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Integration by substitution

9709 _w31_10 -q

I 2
Let / = w7
, V-

(i) Using the substitution x = 2 sin 6, show that

I= J 4sin’6 de. [3]
0
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Complex numbers

Roots of equation
9709_w03_05 -q7

The equation 2x> + x% + 25 = 0 has one real root and two complex roots.

(i) Verify that 1 + 21 is one of the complex roots. [3]

............................................................. (O St O
(ii) Write down the other complex root of the equation. [1]
e COPLOX € o.nju.aaf.e .......... ofF . bt A
______________________________________________________________________ o
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Modulus and argument

9709_w03_08 -q10
R

1
The complex number w is given by w = —5 + i

(i) Find the modulus and argument of w. [2]
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Express u in the form x + iy
9709_wO03_07 -8

4-3j
1-2i°

(i) Express z in the form x + 1y, where x and y are real. [2]

(a) The complex number z is given by z =

Argand diagram

9709_w03_05 -q7

(iii) Sketch an Argand diagram showing the point representing the complex number 1 + 2i. Show on
the same diagram the set of points representing the complex numbers z which satisty

lz| = |z-1-2i]. [4]

............................... |z -(o+ad)] =)=z~ VA
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Im
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Solve the equation

9709_w03_09 -q7
(i) Solve the equation z* + (2+/3)iz — 4 = 0, giving your answers in the form x + iy, where x and y

are real. [3]
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A Note from Mojza

These notes for Mathematics (9709) have been
prepared by Team Mojza, covering the content
for A Level 2022-24 syllabus. The content of
these notes has been prepared with utmost
care. We apologise for any issues overlooked;
factual, grammatical or otherwise. e hope
that you benefit from these and find them
useful towards achieving your goals for your
Cambridge examinations.

If you find any issues within these notes or
have any feedback, please contact us at
support@mojza.org.
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