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1.

Given that

dx+e
(=1’

2xt =3x7 +x+1
(x*-1)

=(ax’ +bx+c)+

find the values of the constants a, b, ¢, d and e.

(C))
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Question 1 continued

(Total 4 marks)
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2. A curve C has equation
2x T
y=¢" tanx, x¢(2n+1)5.

(a) Show that the turning points on C occur where tanx =—1.

(6)

(b) Find an equation of the tangent to C at the point where x=0.
(2)
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Question 2 continued

(Total 8 marks)
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f(x)=In(x+2)—x+1, x>-2,xeR.

(a) 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.

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

2

(&)

2
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Question 3 continued

(Total 7 marks)
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A(5,4)

B (-5,-4)

Figure 1

Figure 1 shows a sketch of the curve with equation y =f(x).
The curve passes through the origin O and the points 4(5, 4) and B(-5, —4).

In separate diagrams, sketch the graph with equation

(@) y=[f(x),

3)
() y=£f(x],

3
(c) y=2f(x+1).

Q)

On each sketch, show the coordinates of the points corresponding to 4 and B.
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Question 4 continued
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S.

The radioactive decay of a substance is given by
R=1000e, t> 0.
where R is the number of atoms at time ¢ years and c is a positive constant.

(a) Find the number of atoms when the substance started to decay.

It takes 5730 years for half of the substance to decay.

(b) Find the value of ¢ to 3 significant figures.

(c) Calculate the number of atoms that will be left when ¢ =22 920 .

(d) In the space provided on page 13, sketch the graph of R against .

0y

(C))

2

2
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6.

(a) Use the double angle formulae and the identity
cos(A+ B)=cos Acos B—sin Asin B

to obtain an expression for cos3x in terms of powers of cos x only.

(b) (i) Prove that

cos.x +1+SmeZSecx, x¢(2n+l)£.
l+sinx  cosx 2
C))
(i) Hence find, for 0 < x <27 , all the solutions of
cosx l+sinx
— + =4,
1+sinx CcOS X
3
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Question 6 continued
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Question 6 continued

(Total 11 marks)
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7. A curve C has equation
y=3sin2x+4cos2x, -t <X <.
The point 4(0, 4) lies on C.

(a) Find an equation of the normal to the curve C at 4.

)
(b) Express y inthe form Rsin(2x+a), where R >0 and 0<a < % .
Give the value of a to 3 significant figures.
“)
(c) Find the coordinates of the points of intersection of the curve C with the x-axis.
Give your answers to 2 decimal places.
“)
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Question 7 continued
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i
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8.

The functions f and g are defined by
fix—>1-2x°, xeR
g:xH§—4, x>0, xelR
X

(a) Find the inverse function f™.

(2)
(b) Show that the composite function gf is
f:ix Bx -1
ST e
C))
(¢) Solve gf(x)=0.
(2)

(d) Use calculus to find the coordinates of the stationary point on the graph of y = gf(x).
(6))
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1.

The point P lies on the curve with equation

2x+1

y=4e™.
The y-coordinate of P is 8.

(a) Find, in terms of In 2, the x-coordinate of P,

2

(b) Find the equation of the tangent to the curve at the point P in the form y = ax + b,

where a and b are exact constants to be found.

(C))
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f(x)=5cosx+12sinx

Given that f(x) = Rcos(x—«), where R >0 and 0<a< g,

(a) find the value of R and the value of o to 3 decimal places.
(b) Hence solve the equation
S5cosx+12sinx =6

for 0 < x < 2m.

(¢) (i) Write down the maximum value of 5cosx+12sinx.

(i1) Find the smallest positive value of x for which this maximum value occurs.

C))

(©)

4y

2
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Yy

Figure 1

Figure 1 shows the graph of y =f(x), xeR.

The graph consists of two line segments that meet at the point P.

The graph cuts the y-axis at the point QO and the x-axis at the points (-3, 0) and R.
Sketch, on separate diagrams, the graphs of

b

(a) y=|f(x)

(b) y="F(=x).

Given that f(x)=2-|x+1

b

(c) find the coordinates of the points P, Q and R,

(d) solve f(x)= %x.

2

2

(&)

(©))
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4. The function f is defined by

(a) Show that f(x):L, x>3.
x+1

(b) Find the range of f.
(¢) Find f~'(x). State the domain of this inverse function.

The function g is defined by
g:x—2x" -3, xelR.
1

(d) Solve fg(x)= 3

(C))

2

(&)

(€)
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S.

(a) Given that sin?6 + cos>0 = 1, show that 1 + cot?d = cosec?6 .

(b) Solve, for 0 < 0 < 180°, the equation
2 cot’0 — 9 cosecl = 3,

giving your answers to 1 decimal place.

2

(6
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6.

(a) Differentiate with respect to x,

(i) e (sinx+2cosx),

(i) x’In (5x+2).

2 —
Given that y = w x#-1,
(x+1)
(b) show that & = 20 T
dx  (x+1)

2 2
(¢) Hence find jx—); and the real values of x for which dy 15

a2 4

(&)

(&)

(©)

(&)
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f(x)=3x"-2x-6

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

(b) Show that the equation f(x) = 0 can be written as
x z\/(g +%), x#0.
x 3

(c) Starting with x,=1.43, use the iteration

£
xn+1: —+t=
X, 3

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

2

(&)

(&)

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

(©)
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1.

(a) Find the value of % at the point where x = 2 on the curve with equation

sin2x
2
X

(b) Differentiate

y =x2\(5x - 1).

with respect to x.

)

(C))
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2x+2 _x+1

f(x)=
) x*—2x-3 x-3
(a) Express f(x) as a single fraction in its simplest form.
“4)
b) Hence show that f’(x) =
(b) (x) o3
3)
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Y A
5 1
2__
>
0 X

Figure 1

Figure 1 shows the graph of y = f(x), 1<x<09.
The points 7(3, 5) and S(7, 2) are turning points on the graph.

Sketch, on separate diagrams, the graphs of

(2) y=2f(x) -4,
3

(b) y=[f(x). 5

Indicate on each diagram the coordinates of any turning points on your sketch.
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4. Find the equation of the tangent to the curve x =cos(2y + ) at (O,%j.

Give your answer in the form y = ax + b, where a and b are constants to be found.

()
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S.

The functions f and g are defined by

f:x—3x+Inx, x>0, xeR

2
g:ix—>e', xelR

(a) Write down the range of g.

(b) Show that the composite function fg is defined by

fo:x> x*+3e", xeR.
(c) Write down the range of fg.

. d 2
(d) Solve the equation —| f; =x(xe*+2).
oL fe(0) ] = x(xe+2)

0y

2

0y

(6
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6.

(a) (i) By writing 30 = (260 + 6), show that
sin36 = 3 sinf — 4 sin’6.

“)
(i) Hence, or otherwise, for 0 <6 < %, solve
8 sin*0 — 6 sinf + 1 = 0.
Give your answers in terms of 7.
)
(b) Using sin(f —«) =sinfcosa —cosfsina, or otherwise, show that
sin15° = i(\/6—\/2).
“)
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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
1.
X =7C "
3
with x; = 0.25 to find, to 4 decimal places, the values of x , x, and x,.
3)

(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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8.

(a) Express 3 cos@ + 4 sinf in the form R cos(d — a), where R and a are constants, R > 0
and 0 < a < 90°.

(C))

(b) Hence find the maximum value of 3 cos @ + 4 sin and the smallest positive value of
6 for which this maximum occurs.

3)
The temperature, f(¢), of a warehouse is modelled using the equation
f(£) =10 + 3 cos(15¢)° + 4 sin(15¢)°,
where 7 is the time in hours from midday and 0 < 7 < 24.
(c) Calculate the minimum temperature of the warehouse as given by this model.
(2)
(d) Find the value of # when this minimum temperature occurs.
3
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mock papers 4

=Yy

Figure 1

Figure 1 shows part of the curve with equation y=—x’+2x"+2, which intersects the
x-axis at the point 4 where x = a.

To find an approximation to a, the iterative formula

1s used.

(a) Taking x, = 2.5, find the values of x,, x,, x, and x,.
Give your answers to 3 decimal places where appropriate.

(&)

(b) Show that a = 2.359 correct to 3 decimal places.
3)
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2.

(a) Use the identity cos?# + sin?0 =1 to prove that tan?6 = sec’6 — 1.

(b) Solve, for 0 < 0 <360°, the equation

2tan?0 + 4secf + sec2f =2

2

()
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3.

Rabbits were introduced onto an island. The number of rabbits, P, ¢ years after they were
introduced is modelled by the equation

P=80c", teR,t>0

(a) Write down the number of rabbits that were introduced to the island.

Oy

(b) Find the number of years it would take for the number of rabbits to first exceed
1000.

(2)
dpP
(¢) Find —.
(d) Find P when ar = 50.
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4.

(1) Differentiate with respect to x
(a) x*cos3x
3)
In(x* +1)

(b) — "
X"+ (4)

(i) A curve C has the equation

y=\/(4x+1), x>—4 y>0

The point P on the curve has x-coordinate 2. Find an equation of the tangent to C at
P in the form ax+by+c =0, where a, b and c are integers.

()
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9 |

O/B
//A

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = f(x), x e R.
The curve meets the coordinate axes at the points 4(0,1-k) and B({1n £,0),

where £ is a constant and k£ >1, as shown in Figure 2.

On separate diagrams, sketch the curve with equation

(@) y=|[f(x)

b

(&)

(b) y=1"(x).
o))

Show on each sketch the coordinates, in terms of &, of each point at which the curve meets
or cuts the axes.

Given that f(x) =e* —k,

(c) state the range of f,

ey
(d) find f'(x),

3)
(e) write down the domain of ',

ey
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6.

(a) Use the identity cos(A+ B) = cos Acos B — sin Asin B, to show that

cos2A4 =1- 2sin’4
)

The curves C, and C, have equations
C: y=3sin2x
© v = dain?
C,. y=4sin"x —2cos2x

(b) Show that the x-coordinates of the points where C, and C, intersect satisfy the
equation

4cos2x + 3sin2x =2

(&)

(c) Express 4cos2x + 3sin2x in the form Rcos(2x — a), where R > 0 and 0 < a < 90°,
giving the value of a to 2 decimal places.

3)
(d) Hence find, for 0 < x < 180°, all the solutions of
4cos2x + 3sin2x =2
giving your answers to 1 decimal place.
C))
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7. The function fis defined by
2 x—38

flx) =1- + , xeR, x#—-4,x#2
(x+4) (x-2)(x+4
(a) Show that £(x) = 12>
x—2 (5)

The function g is defined by

X

gx) = ex—;, xeR, x#In2

X

€

(b) Differentiate g(x)to show that g'(x) = ———
(Cx — 2) (3)

(c) Find the exact values of x for which g'(x) =1

(C))
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8.

(a) Write down sin2x in terms of sinx and cosx.

(b) Find, for 0 <x <z, all the solutions of the equation
cosecx — 8cosx =0

giving your answers to 2 decimal places.

(0))

©)

Copyright © mppe.org.uk and its license. All Rights Reserved



http://www.mppe.org.uk

Question 8 continued

(Total 6 marks)
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