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Practice 1
2
Answer all questions.
. dy
1 (a) Find o when y = tan3x. (2 marks)
: 3x+1 dy 1
b) Given that y = ——, show that —=———. 3 marks
( AR dv  (2x+1)? ( )

2 Use Simpson’s rule with 5 ordinates (4 strips) to find an approximation to

31
| dv
1V1+x3
giving your answer to three significant figures. (4 marks)
3 (a) (i) Given that f(x) =x*+2x, find f'(x). (1 mark)

23 41
x4 + 2x

(i1)) Hence, or otherwise, find J dx. (2 marks)

(b) (i) Use the substitution u = 2x + 1 to show that

1(/3 1L

Jx\/2x +1dx= ZJ(MZ - u2> du (3 marks)

4

(i1)) Hence show that J xv2x + 1 dx =19.9 correct to three significant figures.

0

(4 marks)
4 It is given that 2cosec’x =5 — 5cotx.
(a) Show that the equation 2cosec?x = 5 — 5cotx can be written in the form

2cot’x 4+ 5cotx —3 =0 (2 marks)
(b) Hence show that tanx =2 or tanx = —%. (2 marks)

(c) Hence, or otherwise, solve the equation 2cosec’x = 5 — 5cotx, giving all values

of x in radians to one decimal place in the interval —nt <x < 7. (3 marks)
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5 The diagram shows part of the graph of y = e** —9. The graph cuts the coordinate
axes at (0, @) and (b, 0).

(a)
(b)
(c)

(d)

y A
b ¢
R
a
State the value of a, and show that 5 = In3. (3 marks)
Show that y2 = e® — 18¢%* + 81.. (I mark)

The shaded region R is rotated through 360° about the x-axis. Find the volume of
the solid formed, giving your answer in the form m(pIn3 4 ¢q), where p and g are
integers. (6 marks)

Sketch the curve with equation y=|e? —9| forx > 0. (2 marks)

Turn over for the next question
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6 [Figure 1, printed on the insert, is provided for use in this question.]

The curve y = x> 4 4x — 3 intersects the x-axis at the point 4 where x = o.

(a) Show that a lies between 0.5 and 1.0. (2 marks)
. 3 . 3 — )C3
(b) Show that the equation x” +4x —3 = 0 can be rearranged into the form x = 1
(1 mark)
. . . 3-x,° . ..
C 1 se the iteration x,,; = with x; = 0.5 to find x,, giving your answer
(c) (1) Use the iterat il th x, =0.5 to find x;
to two decimal places. (3 marks)

3

3 -
(1)) The sketch on Figure 1 shows parts of the graphs of y = and y = x,

and the position of x,.

On Figure 1, draw a cobweb or staircase diagram to show how convergence
takes place, indicating the positions of x, and x; on the x-axis. (3 marks)
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7 (a)

(b)

The sketch shows the graph of y = sin™! x.

=V

Write down the coordinates of the points P and Q, the end-points of the graph.

Sketch the graph of y = —sin~!(x — 1).

8 The functions f and g are defined with their respective domains by

(a)
(b)

(c)

f(x) = x? for all real values of x

g(x) = for real values of x,

State the range of f.
(i) Find fg(x).

(ii) Solve the equation fg(x) = 4.

(1) Explain why the function f does not have an inverse.

(ii) The inverse of g is g~'. Find g~!(x).

x# =2

(2 marks)

(3 marks)

(1 mark)
(1 mark)
(4 marks)
(1 mark)

(3 marks)
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6
d 1-21
9 (a) Given that y = x2Inx, show that &y -2 (4 marks)
X
(b) Using integration by parts, find Jx_z Inx dx. (4 marks)

(c) The sketch shows the graph of y = x Z1Inx.

VA A

(1) Using the answer to part (a), find, in terms of e, the x-coordinate of the
stationary point 4. (2 marks)

(1) The region R is bounded by the curve, the x-axis and the line x = 5. Using
your answer to part (b), show that the area of R is

(4 —1In5) (3 marks)

| —

END OF QUESTIONS
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Insert for practice 1

Figure 1 (for Question 6)

X
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Practice 2
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1. Given that

dx+e
(x*=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) _]

Turn over
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2. A curve C has equation
2x T
y=e " tanx, x¢(2n+1)3.

(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.

2)
(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)
(¢) Show that x =2.5051s a root of f(x)=0correct to 3 decimal places.
(2)
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Question 3 continued
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Yy
A (5, 4)
0] X
B (_57 _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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Question 4 continued
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Question 4 continued

Q4

(Total 10 marks)
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5. 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.

1)
It takes 5730 years for half of the substance to decay.
(b) Find the value of ¢ to 3 significant figures.

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

(2)
(d) In the space provided on page 13, sketch the graph of R against .

(2)

12
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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)£.
I+sinx  cosx 2
“)
(i) Hence find, for 0 < x <27 , all the solutions of
cosx l+sinx
—+ =4.
l+sinx  cosx
3

14

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



http://www.mppe.org.uk

Leave )
blank

Question 6 continued
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Question 6 continued
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Question 6 continued
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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.
“)

18
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Question 7 continued
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Question 7 continued
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Question 7 continued

Q7
(Total 13 marks) _]r
21

Turn over

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



http://www.mppe.org.uk

Leave\
blank

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))

22
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Question 8 continued
=

Qs

(Total 13 marks) TF
TOTAL FOR PAPER: 75 MARKS
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Practice 3

Answer all questions.

1 Use the mid-ordinate rule with four strips of equal width to find an estimate for

S
Jl = lnxdx , giving your answer to three significant figures. (4 marks)

2 Describe a sequence of two geometrical transformations that maps the graph of y = secx
onto the graph of y = 1 + sec3x. (4 marks)

3 The functions f and g are defined with their respective domains by

f(x) =3 —x2, for all real values of x

2
g(x) = 5 for real values of x, x # —1

X+
(a) Find the range of f. (2 marks)
(b) The inverse of gis g~ !.
(i) Find g~ !(x). (3 marks)
(ii) State the range of g !. (1 mark)

(c) The composite function gf is denoted by h.
(i) Find h(x), simplifying your answer. (2 marks)

(i) State the greatest possible domain of h. (1 mark)
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3
4 (a) Use integration by parts to find Jx sinx dx. (4 marks)
(b) Using the substitution u = x% + 5, or otherwise, find Jx x2 45 dx. (4 marks)
(c) The diagram shows the curve y =x2 —9 for x > 0.
y A
2 /
R
1 //
(0] "y
The shaded region R is bounded by the curve, the lines y =1 and y = 2, and the
y-axis.
Find the exact value of the volume of the solid generated when the region R is rotated
through 360° about the y-axis. (4 marks)
5 (a) (1) Show that the equation

2cot2x+ 5cosecx = 10

can be written in the form 2 cosec?x + 5cosecx — 12 = 0. (2 marks)
. S | o2
(i1)) Hence show that sinx = g Or sinx =3, (3 marks)

(b) Hence, or otherwise, solve the equation
2cot?(f — 0.1) 4 5 cosec(d — 0.1) = 10

giving all values of 0 in radians to two decimal places in the interval —m <0 <.
(3 marks)
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4
d
6 (a) Find < when:
() y=4x2+3x+2)1; (2 marks)
(i) y=x2tanx. (2 marks)
. ., dx 3
(b) (1) Find o when x = 2y° + Iny. (1 mark)
3
(ii) Hence find an equation of the tangent to the curve x = 2)° + Iny at the point
(2,1). (3 marks)
7 (a) Sketch the graph of y = |2x]. (1 mark)
(b) On a separate diagram, sketch the graph of y =4 — | 2x|, indicating the coordinates of
the points where the graph crosses the coordinate axes. (3 marks)
(¢) Solve 4 —|2x|=x. (3 marks)
(d) Hence, or otherwise, solve the inequality 4 — |2x|>x. (2 marks)

8 The diagram shows the curve y =cos !x for —1 <x < 1.

(a)
(b)

(c)

A Y A
B
-1 0 i x
Write down the exact coordinates of the points 4 and B. (2 marks)

The equation cos™!x =3x+ 1 has only one root. Given that the root of this equation
is o, show that 0.1 <o <0.2. (2 marks)

Use the iteration x,,| = %(cos_1 x, — 1) with x; = 0.1 to find the values of x,, x3

and x4, giving your answers to three decimal places. (3 marks)
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9 The sketch shows the graph of y =4 — e?*. The curve crosses the y-axis at the point 4 and
the x-axis at the point B.

y A
\A\
0 B £
(@) (i) Find J(4 — e¥)dx. (2 marks)
In2 3
(ii) Hence show that J (4—e*)dxr =4In2 -3, (2 marks)
0
(b) (i) Write down the y-coordinate of 4. (1 mark)
(i1) Show that x =1In2 at B. (2 marks)
(c) Find the equation of the normal to the curve y =4 — ¢ at the point B. (4 marks)

(d) Find the area of the region enclosed by the curve y =4 — ¥, the normal to the curve
at B and the y-axis. (3 marks)

END OF QUESTIONS
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1. (a) Find the value of % at the point where x = 2 on the curve with equation

y =x2\(5x - 1).
(©)

sin2x
2
X

(b) Differentiate

with respect to x.

(C))
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Question 1 continued

Q1

(Total 10 marks) |
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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) =255
3)
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Question 2 continued
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Question 2 continued
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Y A
54
2 4
4
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

(a) y=2f(x) -4,
(&)

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

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,%).

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

()

10
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Question 4 continued
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5. The functions f and g are defined by
fix—3x+Inx, x>0, xeR

2
g:ix—>e', xelR

(a) Write down the range of g.

ey

(b) Show that the composite function fg is defined by
fo:x> x*+3e", xeR.

(2)
(c) Write down the range of fg.

@
(d) Solve the equation %[fg( x)] _ x(xe"+2),

(6)

12
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. (a) (1) By writing 30 = (260 + 6), show that
sin360 = 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(%—dz).
“)

16
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Question 6 continued
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Question 6 continued
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7. 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 =7€ 7
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.
3)
20
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8. (a) Express 3 cosé + 4 sinf in the form R cos(f — &), 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 < ¢ < 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

24
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Answer all questions.

1 (a) Find Q when:
dx

() y=(2x>—5x+ 1)20; (2 marks)
(i) y =xcosx. (2 marks)

(b) Given that

y_x—2
show that
dy  kr?(x—3)
dx  (x—2)?
where k is a positive integer. (3 marks)

2 (a) Solve the equation cotx = 2, giving all values of x in the interval 0 < x < 2m in

radians to two decimal places. (2 marks)
(b) Show that the equation cosec’ x = W can be written as
2cot?x —3cotx —2 =10 (2 marks)
(c) Solve the equation cosec? x = 300‘[27)6—'—4, giving all values of x in the interval
0 < x < 2m in radians to two decimal places. (4 marks)
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3 The equation

1
x4+ (1+3x)*=0

has a single root, o .

(a)

(b)

(c)

Show that o lies between —0.33 and —0.32. (2 marks)

1
Show that the equation x + (1 + 3x)* =0 can be rearranged into the form

X = %(x4 —1) (2 marks)
. . (x,4—1) . .
Use the iteration x, | = 3 with x; = —0.3 to find x4, giving your answer to
three significant figures. (3 marks)

4 The functions f and g are defined with their respective domains by

(a)
(b)

(b)

flx) =x3, for all real values of x

g(x) = T3 for real values of x, x # 3
State the range of f. (1 mark)
(i) Find fg(x). (1 mark)
(ii) Solve the equation fg(x) = 64. (3 marks)
(i) The inverse of gis g~!. Find g~ !(x). (3 marks)
(ii) State the range of g~ !. (1 mark)
(DGMMmy:nkﬁﬁaﬁm%. (1 mark)

(i1)) Hence, or otherwise, find

r x—2
4 2x 2 8x +3
giving your answer in the form kIn3, where £ is a rational number. (4 marks)

Use the substitution u = 3x — 1 to find Jx\/ 3x — 1dx, giving your answer in terms
of x. (4 marks)

Turn over for the next question
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4
(a) Sketch the curve with equation y = cosecx for 0 <x<m. (2 marks)
0.5
(b) Use the mid-ordinate rule with four strips to find an estimate for J cosecx dx, giving
0.1
your answer to three significant figures. (4 marks)
(a) Describe a sequence of two geometrical transformations that maps the graph of y = x?2
onto the graph of y = 4x2 — 5. (4 marks)
(b) Sketch the graph of y = |4x2 — 5], indicating the coordinates of the point where the
curve crosses the y-axis. (3 marks)
(¢c) (i) Solve the equation |4x% — 5| =4. (3 marks)
(ii) Hence, or otherwise, solve the inequality |4x> — 5| > 4. (2 marks)
(a) Given that e=%* = 3, find the exact value of x. (2 marks)
(b) Use integration by parts to find Jxe_zx dx. (4 marks)
(c) A curve has equation y = e ¥ + 6x.

(1) Find the exact values of the coordinates of the stationary point of the curve.
(4 marks)

(i1) Determine the nature of the stationary point. (2 marks)

(iii) The region R is bounded by the curve y = e~ 2" + 6x, the x-axis and the
lines x=0 and x =1.

Find the volume of the solid formed when R is rotated through 2n radians about
the x-axis, giving your answer to three significant figures. (5 marks)

END OF QUESTIONS
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Practice 6

Answer all questions.

o1
1 Use Simpson’s rule with 5 ordinates (4 strips) to find an approximation to J Y dx,
1 X
giving your answer to three significant figures. (4 marks)
2 The diagram shows the curve with equation y = 1/ (x — 2)° for x > 2.
y A
R
i B
0 2 3 4 g

The shaded region R is bounded by the curve y = 1/ (x — 2)5 , the x-axis and the lines x =3
and x =4.

Find the exact value of the volume of the solid formed when the region R is rotated through
360° about the x-axis. (4 marks)
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3 [Figure 1, printed on the insert, is provided for use in this question.]

The curve with equation y = x> + 5x — 4 intersects the x-axis at the point 4, where x = o .

(a)
(b)

(c)

(d)

4 (a)

(b)

Show that o lies between 0.5 and 1. (2 marks)

Show that the equation x3 + 5x —4 = 0 can be rearranged into the form

X = %(4 —x3) (1 mark)
Use the iteration x,,, | = %(4 —x,3) with x; = 0.5 to find x5, giving your answer to
three decimal places. (2 marks)

The sketch on Figure 1 shows parts of the graphs of y = %(4 —x3) and y=x, and
the position of x; .

On Figure 1, draw a cobweb or staircase diagram to show how convergence takes
place, indicating the positions of x, and x5 on the x-axis. (2 marks)

[\STROS]

Solve the equation secx = 3, giving all values of x to the nearest degree in the interval
0° <x<360°. (2 marks)

By using a suitable trigonometrical identity, solve the equation
2tan’x = 10 — 5secx

giving all values of x to the nearest degree in the interval 0° <x <360°. (6 marks)

Turn over for the next question
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5 The functions f and g are defined with their respective domains by

f(x) =2 —x* for all real values of x
g(x) = " i 2 for real values of x, x # 4
(a) State the range of f. (2 marks)
(b) Explain why the function f does not have an inverse. (1 mark)
(¢) (i) Write down an expression for fg(x). (1 mark)
(ii) Solve the equation fg(x) = —14. (3 marks)

6 A curve has equation y = ¢*(x? — 4x —2).

(a) Find the value of the x-coordinate of each of the stationary points of the curve.

(6 marks)
) ) dzy
(b) (1) Find oz (2 marks)
(1) Determine the nature of each of the stationary points of the curve. (2 marks)
7 (a) Given that 3¢* = 4, find the exact value of x. (2 marks)

(b) (i) By substituting y = e*, show that the equation 3e¢* + 20e™ = 19 can be written
as 3y — 19y +20=0. (1 mark)

(i) Hence solve the equation 3e* + 20e™™ = 19, giving your answers as exact values.
(3 marks)
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5
8 The sketch shows the graph of y = cos™ ! x.
y A
P
0 0 x
(a) Write down the coordinates of P and Q, the end points of the graph. (2 marks)
(b) Describe a sequence of two geometrical transformations that maps the graph of
y =cos~ ' x onto the graph of y =2cos™!(x —1). (4 marks)
(c) Sketch the graph of y =2cos™'(x — 1). (2 marks)
(d) (i) Write the equation y = 2cos™!(x — 1) in the form x = f(y). (2 marks)
. dx
(i1)) Hence find the value of o when y = 2. (3 marks)
3

9 (a)

(b)

(©)

4 d k
Given that y = 7x’ use the quotient rule to show that & ————, Where k is
4x —3 dx  (4x—3)
an integer. (2 marks)
. . dy
(i) Given that y = xIn(4x — 3), find o (3 marks)

(ii) Find an equation of the tangent to the curve y = xIn(4x — 3) at the point where
x=1. (3 marks)

of x. (4 marks)

4
(1) Use the substitution u = 4x — 3 to find Jﬁ dx, giving your answer in terms

(i1) By using integration by parts, or otherwise, find Jln(4x —3)dx. (4 marks)

END OF QUESTIONS
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Figure 1 (for use in Question 3)

\4

xl - 0.5
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