[image: ]
[bookmark: _jcb7qdr91bgh]Algebra Collated Past Papers - Algebraic Manipulation


2023 Question 1c.
[image: ]
2023 Question 1e.
[image: ]
2023 Question 3c.
[image: ]
2022 Question 3d.
[image: ]
2022 Question 3e.
[image: ]
2021 Question 2d.
[image: ]
2021 Question 3d.
[image: ]
2021 Question 3e.
[image: ]
2020 Question 1d.
[image: ]
2020 Question 2e.
[image: ]
2020 Question 3e.
[image: ]
2019 Question 1d.
[image: ]
2019 Question 2b.
[image: ]
2019 Question 2d.
[image: ]
2019 Question 2e.
[image: ]
2018 Question 1e.
[image: ]
2018 Question 2c.
[image: ]
2018 Question 3d.
[image: ]
2018 Question 3e.
[image: ]
2017 Question 1b.
[image: ]
2017 Question 2c.
[image: ]
2017 Question 2d.
[image: ]
2017 Question 3c.
[image: ]
2016 Question 1d.
[image: ]
2016 Question 2b.
[image: ]
2016 Question 2e.
[image: ]
2016 Question 3c.
[image: ]
2015 Question 1d.
[image: ]
2015 Question 1e.
[image: ]
2015 Question 2e.
[image: ]
2015 Question 3b.
[image: ]
2015 Question 3c.
[image: ]
2015 Question 3d.
[image: ]
2014 Question 1b.
[image: ]
2014 Question 1e.
[image: ]
2014 Question 2c.
[image: ]
2013 Question 2c.
[image: ]
2013 Question 2e.
[image: ]
2013 Question 3b.
[image: ]
[image: ]
[image: A black and white image of a bird

Description automatically generated]
image6.png
(d) The graph below shows part of the curve y = x + cosx and the line y = x.

Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The graph below shows part of the curve given by the equation y = 2
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Points P and Q lie on the curve with x-coordinates k and 3k respectively, where k >0.
Point R is such that PR is parallel to the x-axis and QR is parallel to the y-axis.

The shaded area can be written in the form a + bInc, where a, b, and ¢ are integers.

Find the values of a, b, and c.

You must use calculus and show the results of any integration needed to solve the problem.
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(d) The diagram below shows part of the graph of the function g(x)= oa
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The area of the shaded region is 4.

Find the value of k.

You must use calculus and show the results of any integration needed to solve the problem.
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(d) The diagram below shows part of the graph of the function y =——.
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Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The graph below shows the functions y = (kt:x )2 and y =k, where £ is a constant greater than 1.
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Show that the shaded area is %(k— 1+ ln%)

You must use calculus and show the results of any integration needed to solve the problem.

Clearly show each step of your working.
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(d) The graph below shows the curve y=x +% and the line y = 4.
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Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The graph below shows the curve y =x+ 2\/; -3.
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Find the shaded area.

You must use calculus and give the results of any integration needed to solve this problem.
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(e) The graph below shows the curves y=cosxand y =cos’x for 0 < x < %

Find the shaded area.

You must use calculus and give the results of any integration needed to solve this problem.
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(d) The graph below shows the curve y = J—
3x+1
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Show that the areas of regions A and B are equal.

You must use calculus and show the results of any integration needed to solve the problem.
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(b)  The graph of y = f(x) shown below has the y-axis as a line of symmetry.

The areas of the shaded regions are shown.
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If I f(x)dx =5.8, what is the value of I S(x)dx?
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(d) The diagram below shows the graph of the function y = cos® x.
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Find the area of the shaded region.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The diagram below shows the graphs of the functions y = (e’ )2 and y= 20—(e’ )2.
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Find the area of the region shaded in the diagram.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) The diagram below shows the graph of the function f(x)= E(e’E - 1).
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The point Q (k,k) lies on the curve.
The shaded region in the diagram is bounded by the curve, the x -axis and the line x = £.

Show that the shaded region has an area of %k.

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The diagram below shows the graphs of the functions y = cos?x and y = sinx.
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Find the value of & such that J.(cos2 x —sin® x)dx = 5
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You must use calculus and show the results of any integration needed to solve the problem.
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(d) The diagram below shows the graphs of the functions y = x” and y = \3/; .
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Find the area of the region between the graphs (shown shaded in the diagram).

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The diagram below shows the graph of the function f(x) = 2x — 1)*.
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The curve meets the x-axis at P and the line on the graph is a tangent to the curve at the point

Q(1,1).

Find the area of the region bounded by the curve, the x-axis, and the tangent to the curve at Q
(shown shaded in the diagram).

You must use calculus and show the results of any integration needed to solve the problem.
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(b) Use integration to find the area enclosed between the curve y=
y=0,x=1, and x = 4 (the area shaded in the diagram below).
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You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The diagram below shows the curve y =—x2+ 3x + 10, and the line y = —x + 14, which is the
tangent to the curve at the point (2, 12).
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Calculate the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.




image24.png
(d) Part of the graph of y = sin3xcos2x is shown below.
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Find the area enclosed between the curve y = sin3xcos2x and the lines y =0, x =0, and
T

=7

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) Julia’s friend Sarah believes that the equation of the curved border of the paved courtyard can
15x-15

be modelled by the function y=
x+2

Use integration to find the area of the courtyard, shown in the diagram above.

You must use calculus and show the results of any integration needed to solve the problem.
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(d) Use integration to find the area enclosed between the curve y=e** —

and the lines y = 0, x = 0, and x = 1.2 (the area shaded in the diagram below).
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You must use calculus and give the results of any integration needed to solve this problem.
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(b) The graph of a function y = f(x) is shown below.
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The areas of two of the shaded regions are given.

Q
If J f(x)dx =94, what is the area of shaded region A?
P
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(e) The graphs of y = (k— 1)x%, k> 1 and y = 9 — x? are shown in the diagram below.
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The shaded region has an area of 24.

Find the value of k.

You must use calculus and give the results of any integration needed to solve this problem.
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(¢) Use integration to find the area enclosed between the graphs of the functions y = 2 — x?
and y = —x.

You must use calculus and give the results of any integration needed to solve this problem.
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(d) Use integration to find the area enclosed between the curve y= x 3
X+

x=2andx=5.

and the lines y = 0,

The area is shown shaded in the diagram below.
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Show your working.

You must use calculus and give the results of any integration needed to solve this problem.
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The graph below shows the function y = cosx, between x =0 and x = 2 rotated around the
X-axis.
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Find the volume created by this rotation.

You must use calculus and give the results of any integration needed to solve this problem.
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(¢) The graphs of y= Ll and y = x are shown on the axes below.
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The shaded region has an area of 4 units squared.

Find the value of k.

You must use calculus and give the results of any integration needed to solve this problem.
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(b)  The graph of the function y = f(x) below is symmetrical about the y-axis.

The areas of the shaded regions are given.
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(¢) Find an expression in terms of & for the area bounded by the function y = sinkx
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and the x-axis, between x =0 and x=—.
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You must use calculus and give the results of any integration needed to solve this problem.
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(d) The graphs of f(x) = =2 + 2 and g(x) = x> — x> — kx + 2 are shown below.
The graphs intersect and create two closed regions, A and B.
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Show that these two regions have the same area.

You must use calculus and give the results of any integration needed to solve this problem.
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(b) Find the area enclosed between the graph of y = 3 sec?x, the x-axis, and the lines

n n
x=—andx=—.
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Give the result of any integration needed to solve this problem.
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(¢) The diagram below shows the graphs of the curves y* = px and y = px?, where p > 1.
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Show that the area between the two curves is l
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You must use calculus and give the results of any integration needed to solve this problem.
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(¢) The graph below shows the function y = sin(g) and the lines x = k and x = 7.
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Find the value of & so that the areas A and B are equal.

You must use calculus and give the results of any integration needed to solve this problem.
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(¢) Use integration to find the area enclosed between the graphs of the functions 3y = x?
and y=2x.

You must use calculus and give the result of any integration needed to solve this problem.
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A curve y = f(x), which passes through the origin, is shown on the graph below.
1

Its gradient at any point is given by the equation f'(x)=1- §x2.

The line on the graph is the tangent to the curve atx =—1.

Find the shaded area.

You must use calculus and give the result of any integration needed to solve this problem.
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(b) Find the area enclosed between the graph of y = sin(2x), the x-axis, and the lines

x=2 and x=Z.
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Give the result of any integration needed to solve this problem.
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(c) The graph below shows the functions y=+/x and §:

Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem
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(¢)  The shaded region in the diagram below is bounded by the three graphs:

V= 10-x

Find the area of the shaded region
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(¢)  The graph below shows the function y = 5 sin (3x)sin (x).
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Find the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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