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2. (a) Differentiate with respect to x

(i) 3sin?x + sec2x,

(i) {x + In(2)}.

5x® —10x+9

Given that y = x_1)

X #1,

(b) show that d_y:_ 8 5
dx (x-1)

©)

©)

(6)

Leave |
blank

N 2 3 4 9 4 B 0 4 2 0




physicsandmathstutor.com January 2006

~
Leave

blank
5. f(x) = 2¢ -x—4.

(& Show that the equation f(x) = 0 can be written as

23)

©)
The equation 2x3 —x — 4 = 0 has aroot between 1.35 and 1.4.
(b) Usetheiteration formula
_ \/ 2,1
Xn+1 Xn 2 ’
with xo = 1.35, to find, to 2 decimal places, the values of x;, X, and Xs.
©)
The only real root of f(xX) =0is .
(c) By choosing a suitable interval, prove that o = 1.392, to 3 decimal places.
(©)
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5. Figure 2
z
4

Figure 2 shows part of the curve with equation

X

P

y=(2x-Dtan2x, 0< x< %
The curve has a minimum at the point P. The x-coordinate of P isk.
(@) Show that k satisfies the equation

4k +sin 4k—2=0.
(6)

The iterative formula
X . =%(2—sin4>g), x, = 0.3,
is used to find an approximate value for k.

(b) Caculate the values of X1, X, X3 and X4, giving your answers to 4 decimal places.

3

(c) Show that k = 0.277, correct to 3 significant figures.
)
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7. f(x) = x*-4x-8.
(8 Show that thereisaroot of f (x) =0 in the interval [-2, —1].
(©)
(b) Find the coordinates of the turning point on the graph of y =1 (X).
©)
(c) Giventhat f(x) = (x—2)(x3+ ax?+ bx + ¢), find the values of the constants, a, b and c.
(©)
(d) In the space provided on page 21, sketch the graph of y=f (X).
(©)
(e) Hence sketch the graph of y=|f (X)|.
D
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(Total 13 marks)
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f(x) = —x3+3x%-1.

(@) Show that the equation f(x) = 0 can be rewritten as

“(55)

(b) Starting with x; = 0.6, use the iteration

%)

)

to calculate the values of x,, X3 and x4, giving all your answers to 4 decimal places.

(c) Show that x = 0.653 is a root of f(x) = 0 correct to 3 decimal places.

)

@)
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f(x)=In(x+2)—x+1 x>-2,xeR.

(@) Show that there is a root of f(x)=0 in the interval 2 <x<3.

)
(b) Use the iterative formula

X, =In(x, +2)+1, x,=2.5

to calculate the values of X, x, and X, giving your answers to 5 decimal places.

®3)

(c) Show that x=2.5051is a root of f(x) =0 correct to 3 decimal places.

)
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f(x)=3x*-2x-6

(@) Show that f(x) = 0 has a root, «, between x = 1.4 and x = 1.45
)

(b) Show that the equation f(x) = 0 can be written as
X :\/(g +E) x#0.
X 3
(c) Starting with x,=1.43, use the iteration

\/(2 2)
NWE vy
X, 3

to calculate the values of x,, x, and x,, giving your answers to 4 decimal places.

)

@)

(d) By choosing a suitable interval, show that oo = 1.435 is correct to 3 decimal places.

©)
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Question 7 continued

(Total 11 marks)
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f(x)=3xe* -1
The curve with equation y = f(x) has a turning point P.

(a) Find the exact coordinates of P.

()
The equation f(x) = 0 has a root between x = 0.25 and x = 0.3
(b) Use the iterative formula
Xpoy = —€7°
n+l 3
with x;, = 0.25 to find, to 4 decimal places, the values of x,, x, and x..
@)

(c) By choosing a suitable interval, show that a root of f(x) = 0 is x = 0.2576 correct to
4 decimal places.

@)
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Question 7 continued
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Figure 1

Figure 1 shows part of the curve with equation y =—x3+2x*+2, which intersects the
x-axis at the point A where x = a.

To find an approximation to «, the iterative formula

Xn+1 =L+2

(X,)*

is used.

(a) Taking x, = 2.5, find the values of x,, x,, X, and x,.

Give your answers to 3 decimal places where appropriate.

®3)

(b) Show that & = 2.359 correct to 3 decimal places.
®)
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2.
f(x) = x> +2x* -3x-11
(@) Show that f(x) = 0 can be rearranged as
\/( 3X +11j
X= . X#E—2.
X+2
)
The equation f(x) = 0 has one positive root a.
The iterative formula x, , = j [3)(" +;1J is used to find an approximation to a.
X, +
(b) Taking x, =0, find, to 3 decimal places, the values of x,, x, and x,.
®)
(c) Show that a = 2.057 correct to 3 decimal places.
®)
. J
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2
4 (i) Giventhaty— "D gog &Y
X dx
(4)
(ii) Given that x = tan y, show that &= 1.
dx 1+x
)
_J
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f(x)=4cosecx —4x+1, where X is in radians.

(@) Show that there is a root « of f(x) =0 in the interval [1.2,1.3].

2)
(b) Show that the equation f(x) =0 can be written in the form
1 1
X=—+—
sinx 4 )
(c) Use the iterative formula
Xiag = — 1 +£, Xo=1.25,
sinx, 4

to calculate the values of x,, x, and x,, giving your answers to 4 decimal places.

®)

(d) By considering the change of sign of f(x) in a suitable interval, verify that
a=1.291 correct to 3 decimal places.

)
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4. The function f is defined by
fix|2x-5), xeR
(a) Sketch the graph with equation y =f(x), showing the coordinates of the points where
the graph cuts or meets the axes.
)
(b) Solve f(x)=15+x.
@)
The function g is defined by
g:X x2—4x+1, xeR, 0<x<5
(c) Find fg(2).
)
(d) Find the range of g.
@)
J
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f(x)=2sin(x*)+x-2, 0<x<2x

(@) Show that f(x) =0 has a root o between x =0.75 and x =0.85

)
1
The equation f (x) = 0 can be written as x = [arcsin (1-0.5x)] " .
(b) Use the iterative formula
1
X,., =[arcsin(L-0.5%,)]", x,=0.8
to find the values of x;, x, and Xx,, giving your answers to 5 decimal places.
©)
(c) Show that o = 0.80157 is correct to 5 decimal places.
@)
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f(x)=x>+3x* +4x-12

(@) Show that the equation f(x) =0 can be written as
_ (43~ x))
X = \/ ( , X#-3
(3+x) @A)

The equation x°+3x*+4x—12 =0 has a single root which is between 1 and 2

(b) Use the iteration formula

4(3-x,)
= N~ 'n/ >
Xn+1 \/( (3+Xn))an/0
with x, =1 to find, to 2 decimal places, the value of x;, x, and X,.

3)
The root of f(x)=0 is a.

(c) By choosing a suitable interval, prove that « =1.272 to 3 decimal places.

©)
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g(x)=e*'+x-6
(@) Show that the equation g(x) =0 can be written as

X=1In(6-x)+1, X<6

)
The root of g(x) =0 is a.
The iterative formula
X,y = IN(6-X,)+1, X, = 2
is used to find an approximate value for o.
(b) Calculate the values of x;, X, and x, to 4 decimal places.
®)
(c) By choosing a suitable interval, show that a = 2.307 correct to 3 decimal places. -
3
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7. yA/

A B O X
P
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x) where
fx) = (2 + 3x + 1)e”
The curve cuts the x-axis at points 4 and B as shown in Figure 2.
(a) Calculate the x coordinate of 4 and the x coordinate of B, giving your answers to 3
decimal places.
(2)
(b) Find f’(x).
3
The curve has a minimum turning point at the point P as shown in Figure 2.
(c) Show that the x coordinate of P is the solution of
C3@x + 1)
2(x* +2)
3
(d) Use the iteration formula
32x2 +1 .
X, = —#, withx, = -2.4,
2(x,+2)
to calculate the values of xy, x, and x3, giving your answers to 3 decimal places.
3
The x coordinate of P is a.
(e) By choosing a suitable interval, prove that a = —2.43 to 2 decimal places.
2)
J
22
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f(x) = 25x%e?* - 16, xeR

(a) Using calculus, find the exact coordinates of the turning points on the curve with
equation y = f(x).

©)
. . 4
(b) Show that the equation f(x) = 0 can be written as x = ig e
1)
The equation f(x) = 0 has a root «, where o = 0.5 to 1 decimal place.
(c) Starting with x; = 0.5, use the iteration formula
4
Xn+1 = g e—xn
to calculate the values of x,, x, and x,, giving your answers to 3 decimal places.
@)
(d) Give an accurate estimate for o to 2 decimal places, and justify your answer.
)
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Core Mathematics C3

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

Logarithms and exponentials

exIna - ax

Trigonometric identities

sin(Ax B) =sin AcosB + cosAsinB
cos(Ax B) =cosAcosBFsin AsinB

+
tan(A+ B) = NALENB 5y gL (k+2)7)
1¥ tan AtanB
sin A+sin B =2sin A+BcosA_B
2 2
sSinA-sinB = ZcosA+ Bsin A; B
cos A+ cosB = 2cos A+B cos A-B
2 2
cos A—cosB =-2sin At Bsin A; B
Differentiation
f(x) f'(x)
tan kx k sec? kx
Sec X sec x tan x
cot X —cosec? X
COSEC X —COSEC X COt X
f(x) f(x)9(x) - f(x)g'(x)
a(x) 9(¥)?

6 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C3 — Issue 1 — September 2009



Core Mathematics C2
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosinerule

a’=b?+c*—2bccosA

Binomial series
(@a+h)" :a”+(3a”‘1b+(ga”‘2b2+...+(?]a”‘rb’ +..+b" (ne N)

|
where|"|="c, ="
r ri(n—r)!

L+x)" S G BNC ML (et IR G2 BN (x|<LneR)
1x Ix2x...xr

Logarithms and exponentials

log, X

log, x=
log, a

Geometric series

un=ar”‘1
a(l-r")
S]: N 7
1-r

Sso=ifor |r| <1
1-r

Numerical integration

b
The trapezium rule: J y dx=1h{(Yot+yn) +2(y2+Yy2+..+Yn_1)}, Wwhere h= b-a
n

a

Edexcel AS/A level Mathematics Formulae List: Core Mathematics C2 — Issue 1 — September 2009



Core Mathematics C1

Mensuration
Surface area of sphere = 47t 2

Area of curved surface of cone = zr x dant height

Arithmetic series

up=a+(n-1)d

= %n(a+|)= %n[2a+(n—1)d]

4 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C1 — Issue 1 — September 2009





