C4 Revision Questions
(using questions from January 2006, January 2007, January 2008 and January 2009)
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1 Algebra and functions

What students need to learn:

Rational functions. Partial fractions (denominators
not more complicated than repeated linear terms).

Simple cases of integration using partial fractions.

H31013A

Partial fractions to include
denominators such as

{ax + Biex + d)(ex + f)

and (ax + B){ex + d).

The degree of the numerator may

equal or exceed the degree of
the denominator. Applications to
integration, differentiation and
series expansions.

Quadratic factors in the

denominator such as (v +a).a=10,

are mot required.

Integration of rational expressions
such as those ansing from partial
- -
fractions, eg —— , = T -
x+5 {(x=1)

MNote that the integration of other

rational expressions, such as
3

(2x-1)

above paragraphs).

X +3

and is also required (see



2
1 (x) = 27X +322x+16 xl < g.
(Bx+2)°(1-x) 3
. . A B C
Given that f(x) can be expressed in the form f(x) = + >+ ,
(Bx+2) (3x+2) 1-x)

(@)  find the values of B and C and show that A = 0. 4)
(b) Hence, or otherwise, find the series expansion of f(x), in ascending powers of X, up to

and including the term in x°. Simplify each term. (6)
(c) Find the percentage error made in using the series expansion in part (b) to estimate the

value of f(0.2). Give your answer to 2 significant figures. 4)
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3X2 +16 A B C | ‘ 1

2. f(x) = > = + + 7 3
(1-3x)(2+x) 1-3x) (2+x) (2+x)
(@) Find the values of A and C and show that B = 0. 4)
(b) Hence, or otherwise, find the series expansion of f(x), in ascending powers of

X, up to and including the term in x3. Simplify each term. (7)
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(a) Express in partial fractions. 3)

2x -1
(x=1(2x-3)
(b) Given that x > 2, find the general solution of the differential equation

@2x—3)(x— 1) j_y = (2x-1)y. (5)
X

(c) Hence find the particular solution of this differential equation that satisfies y = 10
at x = 2, giving your answer in the form y = f(x). 4)
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: . 1
The curve C has parametric equations x=1In(t+2), y=-——

t+1)’

t>

-1.

The finite region R between the curve C and the x-axis, bounded by the lines with equations

x=1n 2 and x = In 4, is shown shaded in Figure 3.

(a) Show that the area of R is given by the integral

(b) Hence find an exact value for this area.

(c) Find a Cartesian equation of the curve C, in the formy = f(x).

(d) State the domain of values for x for this curve.

H31013A
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2 Coordinate geometry In the (x, y) plane
What students need to learn:

Parametric equations of curves and conversion
between Cartesian and parametric forms.

H31013A

Students should be able to find
the area under a curve given its
parametric equations. Students
will mot be expected to sketch

a curve from its parametric
equations.
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Figure 3

The curve C shown in Figure 3 has parametric equations x = t*—8t, y=t?wheretisa
parameter. Given that the point A has parameter t = -1,

@) find the coordinates of A. @
The line | is the tangent to C at A.

(b) Show that an equation for l'is 2x — 5y — 9 =0. 5)
The line | also intersects the curve at the point B.

(c) Find the coordinates of B. (6)
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6. Figure 2

/.

o

/ X

The curve shown in Figure 2 has parametric equationst—2sint, y=1-2cost,0<t<2x

(@) Show that the curve crosses the x-axis where t = % and t =37 . (2

The finite region R is enclosed by the curve and the x-axis, as shown shaded in Figure 2.

57

(b) Show that the area R is given by the integral JS (L—2cost)? dt. (3)

3

(c) Use this integral to find the exact value of the shaded area. (7)
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3 Sequences and serles

What students need to learn:

Binormial series for any rational ».

H31013A

10

b
For | x| < students should be

able to obtain the expansion of

{ax + by, and the expansion of
rational functions by decomposition
into partial fractions.



1

7. @) Use the binomial theorem to expand (8—3x)5, x| < %, in ascending powers
of x, up to and including the term in x*, giving each term as a simplified
fraction. )

(b) Use your expansion, with a suitable value of x, to obtain an approximation to >V(7.7).
Give your answer to 7 decimal places. (2)
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8. fx)=(@2-5x7 Ix|<2.
Find the binomial expansion of f(x), in ascending powers of x, as far as the term in x>, giving
each coefficient as a simplified fraction. (5)
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4 Differentlation

What students need to learn:

Differentiation of simple funchions defined imphatly The finding of equations of

or parametrically. tangents and normals to curves
given parametrically or implicithy is
required.

Exponential growth and decay. Knowledge and use of the result
4
dx

Formation of simple differential equations. Questions involving connected
rates of change may be set.

() = a*In a 15 expected.

Analytical solution of simple first order differential General and particular solutions
equations with separable varables. will be required.
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9. Liquid is pouring into a large vertical circular cylinder at a constant rate of 1600
cm®* and is leaking out of a hole in the base, at a rate proportional to the square root of the
height of the liquid already in the cylinder. The area of the circular cross section of the
cylinder is 4000 cm?,

(@) Show that at time t seconds, the height h cm of liquid in the cylinder satisfies the
dh

differential equation m = 0.4 —kvh, where k is a positive constant. (3)
When h = 25, water is leaking out of the hole at 400 cm®s ™.
(b) Show that k = 0.02. 1)
(c) Separate the variables of the differential equation % =0.4-0.02vh to show that the
100 50
time taken to fill the cylinder from empty to a height of 100 cm is given by J 20 vh dh.
0 _
(2)
Using the substitution h = (20 — x)?, or otherwise,
100 50
d find the exact value of J dh. 6
@ o 20-vh ©
(e) Hence find the time taken to fill the cylinder from empty to a height of 100 cm, giving
your answer in minutes and seconds to the nearest second. (1)
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10.  Acurve is described by the equation x® — 4y* = 12xy.
(@) Find the coordinates of the two points on the curve where x = -8. (3)
(b) Find the gradient of the curve at each of these points. (6)
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11.(a )Given that y = 2%, and using the result 2* = ¢*'"2, or otherwise, show that j—y =2%In 2.
X

)

(b) Find the gradient of the curve with equation y = 2* at the point with coordinates (2, 16).

(4)
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12.  Acurve has parametric equations

X=7cost—cos7t, y=7sint-sinTt, %<t<%

(@) Find an expression for j—y in terms of t. You need not simplify your answer.
X
3)
(b) Find an equation of the normal to the curve at the point where t = % Give your

answer in its simplest exact form.

(6)
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13.A set of curves is given by the equation sin x + cos y = 0.5.
dy

(@) Use implicit differentiation to find an expression for i

X
For—-z<x< sz and —z<y<r,

(b) find the coordinates of the points where j_y =0.
X

H31013A 18
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14.  Acurve C has the equation y*— 3y = x* + 8.

(@) Find g—y in terms of x and y. (4)
X
(b) Hence find the gradient of C at the point where y = 3. (3)
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15.  Acurve C is described by the equation 3x* + 4y* — 2x + 6xy — 5 = 0.

Find an equation of the tangent to C at the point (1, —2), giving your answer in the form
ax + by + ¢ =0, where a, b and c are integers.

(7)
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16.
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\- B ’/ 24 em

Figure 2
A container is made in the shape of a hollow inverted right circular cone. The height of the
container is 24 cm and the radius is 16 cm, as shown in Figure 2. Water is flowing into the
container. When the height of water is h cm, the surface of the water has radius r cm and the
volume of water is V cm®,

4 3
(a) Show that V = Z: : (2)

[The volume V of a right circular cone with vertical height h and base radius r is

given by the formula V = %zrrzh ]

Water flows into the container at a rate of 8 cm®s 2.

(b) Find, in terms of =, the rate of change of h when h = 12. (5)
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17.  The volume of a spherical balloon of radius r cm is V cm®, where V = £ zr°,

dv

(a) Find o 1)
r
The volume of the balloon increases with time t seconds according to the formula
dv _ 1000
dt  (2t+1)?’

(b) Using the chain rule, or otherwise, find an expression in terms of r and t for 3—: . (2)

(c) Given that V =0 when t = 0, solve the differential equation v - &02 0
dt  (2t+1)

obtain V in terms of t. (4)

(d) Hence, attime t = 5,
Q) find the radius of the balloon, giving your answer to 3 significant figures, (3)
(i) show that the rate of increase of the radius of the balloon is approximately

2.90x10%cms ™, (2)

H31013A 22



1
Integration of e, T SIIY, COST.

Simple cases of integration by substitution and
integration by parts. These methods as the reverse

processes of the chain and product rules respectively.

H31013A
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To include integration of standard

functions such as =in 3x. sec* Ix, tan x,
1
Ehr E.
Students should recognise
integrals of the form
f'(x)

) =lnf) e

Students are expected to be able
to use trigonometric identities to
integrate, for example, sin® x, tan® x,
cos® Ix,

Except in the simplest of cases the
substitution will be given.

The integral fhxdx iz required.
More than one application of

integration by parts may be
required, for example J x’ e dr.



18. (a) Find Jtan2 x dXx. 2)

(b) Use integration by parts to find Jx—ls Inx dx. 4)
(c) Use the substitution u =1 + €* to show that
3x
e .
f — dx = Loz _gin (1+¢e)+k,  wherekis a constant. (7
l+e 2
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19. Using the substitution u? = 2x — 1, or otherwise, find the exact value of

® 3x
L V(2x-1) ox
(8)
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(4)

20. (i) Find Jm@} dx .
Esinzx dx . (5)

(i) Find the exact value of j

4

26
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x| ¥* dx is required, but not

Ewvaluation of volume of revolution.

T |x dv, Students should be able

to find a volume of revolution,
given parametric equations.
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21. Figure 1
y 4

v

1
3(1+2x)°
The region bounded by the lines x = -1, x = %, the x-axis and the curve is shown shaded in

Figure 1. This region is rotated through 360 degrees about the x-axis.
€)) Use calculus to find the exact value of the volume of the solid generated. 5)

0 3

ENE
-

The curve with equationy =

X > 1 is shown in Figure 1.

Figure 2
A

B

Figure 2 shows a paperweight with axis of symmetry AB where AB =3 cm. Aisa
point on the top surface of the paperweight, and B is a point on the base of the paperweight.
The paperweight is geometrically similar to the solid in part (a).

(b) Find the volume of this paperweight. 2
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22. Figure 1

y y = xe*

) 1 3 X

Figure 1 shows the finite region R, which is bounded by the curve y = xe*, the line x = 1, the
line x = 3 and the x-axis. The region R is rotated through 360 degrees about the x-axis.
Use integration by parts to find an exact value for the volume of the solid generated. (8)
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23. Yy

Figure 1

0 2 x

Figure 1 shows part of the curve y = . The region R is bounded by the curve, the x-

v (1+4X)
axis, and the lines x = 0 and x = 2, as shown shaded in Figure 1.
(@) Use integration to find the area of R. 4)
The region R is rotated 360° about the x-axis.
(b) Use integration to find the exact value of the volume of the solid formed. (5)
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24,

0

H31013A

A
\Bﬁ??:ﬂ— —,
¢l b .

The curve shown in Figure 2 has equation y = 2xiD)
+

The finite region bounded by the curve, the x-axis and
the lines x = a and x = b is shown shaded in Figure 2.
This region is rotated through 360° about the x-axis to
generate a solid of revolution.

Find the volume of the solid generated. Express your

answer as a single simplified fraction, in terms of a and
b.

()
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Murnerical integration of functions.

H31013A

32

Application of the trapezium rule
to functions covered in C3 and
C4. Use of increasing number of
trapezia to iImprove accuracy and
estimate error will be required.
Questions will not require more
than three iterations.

Simpson's Rule is not required.



25.

7
0 ///%T %

The curve shown in Figure 1 has equation e*\(sin x), 0 < x < 7 The finite region R bounded
by the curve and the x-axis is shown shaded in Figure 1.

a Copy and complete the table below with the values of y corresponding to x = = and x
(@) py p y p g 1

= % giving your answers to 5 decimal places. (2)
s V4 3
0 — Z ST
X 4 2 4 4
y 0 8.87207 0

(b)  Use the trapezium rule, with all the values in the completed table, to obtain an
estimate for the area of the region R. Give your answer to 4 decimal places. 4)
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Given that y = sec x, complete the table with the values of y corresponding to x

26. (a)
=2 Zad 2. (2)
16 8 4
V4 T 3 V4
X 0 — — — —
16 8 16 4
y 1 1.20269
(b) Use the trapezium rule, with all the values for y in the completed table, to

secx dx. Show all the steps of your working and give your answer

)

obtain an estimate for J
0

to 4 decimal places.

The exact value of J4 secx dx isIn (1 ++2).
0
(2)

(©) Calculate the % error in using the estimate you obtained in part (b).

34
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27. 1=

5
J e\/(3x+l) dx.
0

(@)  Giventhaty =e"®* Y copy and complete the table with the values of y

corresponding to x = 2, 3 and 4. (2)
X 0 1 5
y el e’ et
(b)  Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the original integral I, giving your answer to 4 significant figures. 3
(c) Use the substitution t = V(3x + 1) to show that | may be expressed as J dt,
giving the values of a, b and k. (5)

(d)

to 4 significant figures, showing all the steps in your working.

H31013A

Use integration by parts to evaluate this integral, and hence find the value of I correct
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6 Vectors

What students need to learn:

Vectors in two and three dimensions.

Magnitude of a vector.

Algebraic operations of vector addition and
multiplication by scalars, and their geometrical
interpretations.

Position wectors.

The distance between two points.

Vector equations of lines.

The scalar product. Its use for calculating the angle
between two lines.

H31013A

Students should be able to find a
unit vector in the direction of a,
and be familiar with al.

— — —
(OF - 04 = AR =b- a .

The distance d between two points
x, . .z)and (x, ¥, 2} is given by
&= -x) = 0, -3y G, =)

To include the formsr=a + th and
r=e¢+ Hd — ).

Intersection, or otherwise, of two
lines.

Students should know that for

.
Od=a=aji+aj+akand

_
OB =bh=bji+bj+bkthen

a.b= c:l'lnfnnI - a'!i':: - atb.l and

a.b

a [b]

Students should know that if
a.b =0, and that a and b are

non-zero vectors, then a and b are
perpendicular.

cos 2408 =

36



28.  With respect to a fixed origin O the lines I, and I, are given by the equations

11 -2 -5 q
lh:r=] 2|+ 1 Lir=] 11| +pu |2
17 -4 p 2
where A and u are parameters and p and q are constants. Given that I, and I, are perpendicular,
(@) show that g =-3. (2)
Given further that I, and I, intersect, find
(b) the value of p, (6)
(c) the coordinates of the point of intersection. (2)
9
The point A lies on |; and has position vector | 3 |. The point C lies on I,.
13
Given that a circle, with centre C, cuts the line I, at the points A and B,
(d) find the position vector of B. (3)
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29. The line I; has vector equation r = 8i + 12j + 14k + A(i + j — k), where A is a parameter.
The point A has coordinates (4, 8, a), where a is a constant. The point B has coordinates

(b, 13, 13), where b is a constant. Points A and B lie on the line |;.

(@) Find the values of a and b. (3)

Given that the point O is the origin, and that the point P lies on I, such that OP is
perpendicular to Iy,

(b) find the coordinates of P. (5)

(c) Hence find the distance OP, giving your answer as a simplified surd. (2
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30.  The points A and B have position vectors 2i + 6] — k and 3i + 4j + k respectively.
The line |, passes through the points A and B.

(@) Find the vector AB . 2

(b) Find a vector equation for the line 1, . (2)
A second line I, passes through the origin and is parallel to the vector i + k. The line I, meets
the line |, at the point C.

(c) Find the acute angle between |, and |,. (3)

(d) Find the position vector of the point C. 4)
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31 The point A has position vector a = 2i + 2j + k and the point B has position vector b =
i +] — 4Kk, relative to an origin O.

(@) Find the position vector of the point C, with position vector c, givenbyc=a+b. (1)
(b) Show that OACB is a rectangle, and find its exact area. (6)
The diagonals of the rectangle, AB and OC, meet at the point D.

(c) Write down the position vector of the point D. (1)

(d) Find the size of the angle ADC. (6)
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Answers

1) a)B=4, C=3 b)4+34—9x2 ) 1.1%

2) a)A=3,C=4 b)4+8x+——x2+2Ly34

4 2

3) a)5—-— b)In|y| =2In|2x-3| -In|x- 1| +In A dv=£¥§?ﬁ
4) a)ln% b)y=—— x>0

5) a)(7,1) o (22,2

6) c)4n+3\/3

7) a)2-7x-—x?-==x% — .. b) 19746810

8) Z+2X+EX +?x + .-
9) d)2000In2— 1000 e)6 minutes 26 seconds
10) a)(—8,16)and (—8,8) b)-3,0

11) b) 64 In2
7 cost—7cos7t 1
12) a) d—7 sint+7sin7t b)z_\/3 Cz) y= Ex
cosx n 2n, ,M —-2T
13)a) > = b) 5.5 G5
3x2
14)a);— b)4
15)4x + 5y + 6 =0
1
16) b) P

17) a) 4nr? b)

siny

250
r2(2t+1)2
1 1 1
18)a)tanx—x+c b)-—Inx+(-—5)+c
19) 16
20) i) xInX—x+c ii)Z4 2
2 8 4

21) a)% b)lg’—ncmg

500
2t+1

c) +500 d)i)4.77

2

22) e I
s

23)a) 3 b)znln9

n(b—a)
24) (2a+1)(2b+1)
25) a) 1.84432, 4.81048, 4.81047 b) 12.1948

26) a) 1.01959, 1.08239, 1.20269, 1.41421 b) 0.8859 c) 0.514%
27)a) e¥7, eV10, eV13 ) 110.6 d) 109.2

1 -7
28)b)p=1 c)<7> d)(ll)
-3 -19

29)a)a=18,b=9 b)P(6, 10,16) c)14V2

1 2 1 3 1
30) a) (—2) b) r=< 6 ) +7\<—2> orr=(4) +}\<—2) c)6=Z
2 -1 2 1 2

31)a)c=3i+3j—3k b)9V2 c)§i+§j-§k d) 109.5°
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BHASVIC

M THs
Core 4
Pg9 Implicit Differentiation
Pg9 Partial Fractions

Pgl0-14 Integration

Pg 15 Trapezium Rule

Pg16 Binomial Expansion

Pg17 Differential Equations
Pgl7 Connected Rates of Change
2918 Parametric Equations

Pal9 Vectors

Survival Kit

42

* think you should be more
explicit here in step two.”



Implicit Differentiation

You know that - (3x+2)° = 6(3x-+2) L (sx+2)-

Werite this again but put 'y’ instead of '3x+2'

Key example

y=a
Iny=Ina*

Iny=xIna
Differentiate both sides then rearrange to get %

S R {16V
A T
' 5 = o % - a*noy
Partial Fractions (an example)
2x A 3 s

Gl @) G-1F @s+h)

2x=A(x Y 2o )+B(2mn J+C(o Y1)

To get simultaneous equations sub in different values of x

kex o= Yer %t Tk Lx x=0 e
9 326 e e Al T : O=~f*+® +C
a3 e 4 S I

BoE

. 3x—x248 _ i 2 Divide Lirse
NOTE: 22582 | o o 2 C 3)
' No offence but you might have gone wrong... substitute a

new value of x into the original and into your answer to
check they are the samel!
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You HAVE to be able to integratel

It helps to start by getting numbers outside the integral
P> so they don't confuse things

,I;l_dx_—_l L b s leenfiE
3(x—2) 3 'x-2 3

Good news! You only have to integrate the 9 derivatives.

Estimate what the thing you're integrating came from then
Differentiate this to see how to Adjust it into the solution.

e ‘ —
cos(ax+Db) | A has come from — s (ax~+b)
sin(ax+b) has come from - & s (@x+b)
sec’(ax+b) has come from - tan(ax+b)

sec(ax+b)tan(ax+b)  has come from & sccCox+b)

cosec(ax+b)cot(ax+b) has come from - ccsec(ox+D)
cosec’ (ax+b) has come from —-% cor (oo~ b)

has come from

Volumes of Revolution:  \S€ Wris Qiven
' D He queStion

V = Sﬂkj" Az

mn
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Integrating things which are not the 9 derivatives:

The 9 can be disguised to look more complicated
than they really are:
J' 1 S 5;e<,zx<k>g = fleoe - vG
2
cos” x

I 1 _u(\ i Lck‘)g = =gt e
e e = 5

J.___l___dx=f$‘?r\xm$>ui3(

SeCcxCcoSecx
; — AR AV TR &
JE =
=
s .

There are some things you should simply know how to infegrate:

Jsmzxdx= glz’(\-ccsb%dl Itanzxdx= JEecix -1) anc

= T - snxtC = LOMe- X+ C

_[coszxdx= S£ 1+ cos2x)doc Jcotzxdx= j@osf,c}oc - doc

= Foc+ Fax vC TasCEL o — e

11
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Sometimes one of the 9 is applied to something more complicated
than (ax+b) but the derivative is there too because of the chain rule:

.[ e de= s

Fractions, if not the chain rule example above, can be simplified
either with partial fractions (if the bottom can be factorised) or
algebraic division (if the top is equal to or heavier than the bottom)

2
J‘ x4 3 T J‘ 2x =
(x=D(x+3) (x=D(x+3)
For this one use: : For this one use:

a\\c)eb(‘ai(_ AWision Pou**T Al v(w‘ac_&—-‘\w\_q

10
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Integration by Parts
(the integral version of the chain rule)

J () () e = (3 ) )= J(v) (&) e

Bsm\a = - FCODX - S— oS =
f ’m-‘_\‘ 5 \
= -t | conxdx =
= - XCOSY + BOEAC e sien
v = —OSX

S\nmdm: xm_ﬁ%m

= g lee

= AR~ O -+ ¢

How TO LIVE YOUR LIFE

13
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Integration by Substitution (you will be told
-~ What substitution to use)

* Limits? Change them from x to u before you forget

e Differentiate The Substitution to get dx =

Sub In Obvious Things e.g.dx = and anything really
obvious. Usually some things will cancel at this stage ©
If there any x left, write them in terms of u then integratel
NO LIMITS? Don't forget to change everything back

1o x T
2 3
j\‘S:L(?m «2)%dy tjqudx
A o i ot
’551\‘3'm _ =S7' q.autd
= LGN
= 8 fuldm 5. o M= 5-3x
e‘iu\(-&u'“-\»c = -SLL‘S)I“« do >
1)
“Eu e LD 4 .
= :5-) = U du —
- & (Aot Do s feplone =
2
, s R
= futan | xo - iEea
) =W+2 S ‘I./—-l — u-z
et
A 15 2
s B ol
RPALE Ak by ® w4 %
SINY :
o

"

-3 \8U59Q + 6-6253¢6
3-au C2ap)

]

i |

48
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Trapezium Rule (this is the same as €2 but with C4 equations)

X X1 X2

f(x) |y

Xn
Yn

h
e L 2(other y values)]

: \ 2
€ -9 - S(xl%'l) oc.
o

Wit & ol naker ko 2 AP

SC & 9-2S o-£ o~ £ {

'G(JLf) I ‘.quq- (.qg‘3| 3—3“4"1 g

\
"“ § QL'Z .\_.‘)3&1 AA: oﬁS\L
9

Fl{-g+2(i.§°(‘e'f’\”\~‘?f3(+
5 2-81¢7) |
Tones| A+ 2K 6 a6z |
= 0ORNEST X o T b
=0 Bh $5 57
= 0.866 (3AP)
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Binomial Expansion

Tt has to be (1 +x)"!!

@+3x)=[2(1+ 22 =2(+2= I

(149 =1+ )+ =)= D) + =) (n=1)(n-2)(3)° +..
a1 3!

No offence but you might have gone wrong... sub a small value of x
like 0.00001 into the original and into your answer to check they are
roughly the samel!
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Forming Differential Equations

Solving Differential Equations "rate of change of V*

(Separation of Variables) chsaparieiglin
Be careful when moving things from
) one side to the other.

“is inversely proportional to"

Connected Rates of Change

dt ox-dt

51
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Parametric Equations

K _ X = § eosk |
= {
y= € : y = $sink
. Z. s
Cartesian: ) =>¢ Cartesian: >ct+4 =S

Tangent/Normal: m(x-a)=y-b

o
dx
Joyax=[(y)| 2 |ar
Areas: 3 Akt
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2D & 3D Vectors = (
# WADERLINE VECTOI?S.] .

L

Length: \/C‘Z"‘Ol'1er2
5 a
el G

Dot Product: £- S = e+ be ok

ay' e O SRR i
.= \lcu(%—bl«-cz»ldl* e4L* wx @

To prove vectors are perpendicular: . (T

—

If you know that vectors are perpendicular:

Vector Line Equation: ¥ =2a+ Ad
(go to the line) + (any amount)(direction of line)

— Sl —>
(DA' = = o8

If in doubt draw a picture

10
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Things from C2 which may be useful

Area of a triangle: —'L— edoginC

Cosine rule: a*= birel= 2.5¢ cagA

A v

-~ —

Stnfy 3 s AR

Sine rule:

54
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+

Core Mathematics C4

Candidates sitting C4 may also require those formulae listed under Core Mathematics C1, C2
and C3.

Integration (+ constant)

fo) Jf(x) dx

sec” kx 71c— tan kx

tan x In |sec x|

cotx In lsin x]

cosec x —In|cosecx + cot x| =In |tan(4 x)|
secx ln\sec X+ tan x| =In |tan(% x+ %ﬂ)l

fudldx =uv—Jv(—ide
dx dx
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