www.aectutors.co.uk

Areas using Rectangles

1. Jan 2010 qu. 7
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The diagram shows the curve with equation y = Ix, together with a set of n rectangles of unit width.

(i) By considering the areas of these rectangles, explain why

i/I+i/§+33+...+i/ﬁ>Ln§/;dx. [2]
(i) By drawing another set of rectangles and considering their areas, show that
+1
i/i+3{/§+§/§+...+§/ﬁ<.|;n 3x dx. [3]
100
(iii)  Hence find an approximation to Zi/ﬁ , giving your answer correct to 2 significant figures.[3]
n=1
2. June 2006 qu. 1 "
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The diagram shows the curve with equation y = In(cos x), for 0 <x < 1.5. The region bounded by the
curve, the x-axis and the line x = 1.5 has area A. The region is divided into five strips, each of width 0.3.

(i) By considering the set of rectangles indicated in the diagram, find an upper bound for A. Give the
answer correct to 3 decimal places. [2]

(i) By considering another set of five suitable rectangles, find a lower bound for A. Give the answer
correct to 3 decimal places. [2]

(iii) How could you reduce the difference between the upper and lower bounds for A?  [1]
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Jan 2009 qu. 8
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The diagram shows the curve with equationy = Ll A set of n rectangles of unit width is drawn,
X+

starting at x = 0 and ending at x = n, where n is an integer.

(i) By considering the areas of these rectangles, explain why %+%+ +L1 <In(n+1). [5]
n+

(i) By considering the areas of another set of rectangles, show that

1+£+1+...+1>In(n+1). [2]
2 3 n
1 n+1 1
(iii) Henceshowthat In(n+1)+ —< Z— <In(n+1)+1 [2]
n+l1 “'r
(iv) State, with a reason, whether Zl is convergent. [2]
r
r=1
June 2008 qu. 9
(i)  Prove that ION In(1+ x) dx=(N +1) In(N +1) — N, where N is a positive constant. [4]
(ii)
.'_.-d'---""-.-
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The diagram shows the curve y = In(1 + x), for 0 < x < 70, together with a set of rectangles of unit
width.

(@) By considering the areas of these rectangles, explain why

In2+|n3+|n4+...+|n70<J.070In(1+x)dx. 2]
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(b) By considering the areas of another set of rectangles, show that
|n2+|n3+|n4+...+|n7o>jjgln(ux)dx. [3]

(c)  Hence find bounds between which In(701!) lies. Give the answers correct to 1 decimal
place. [3]

Jan 2008 qu. 3
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The diagram shows the curve with equation y =1+ x®, for 2 < x < 3. The region under the curve
between these limits has area A.

(i)  Explain why 3 <A< +/28. [2]

(i)  The region is divided into 5 strips, each of width 0.2. By using suitable rectangles, find improved
lower and upper bounds between which A lies. Give your answers correct to 3 significant figures.

June 2007 qu. 6
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The diagram shows the curve with equation y = —- for x > 0, together with a set of n rectangles of unit
X

width, starting at x = 1.

(i) By considering the areas of these rectangles, explain why

[ dx 2]
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(i) By considering the areas of another set of rectangles, explain why

1 1 1 1 m1
2—2+3—2+4—2+...+n—2< 1X—2dx. [3]
(iii) Hence show that 1- ! <Zn:i<2—1 [4]
n+l “r? n’
(iv) Hence give bounds between which Ziz lies. [2]
r= l

Jan 2007 qu. 3
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The diagram shows the curve with equation y = e’ , for 0 <x < 1. The region under the curve between
these limits is divided into four strips of equal width. The area of this region under the curve is A.

(i) By considering the set of rectangles indicated in the diagram, show that an upper bound for A is
1.71. [3]

(i) By considering an appropriate set of four rectangles, find a lower bound for A. [3]
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June 2006 qu.6 Y
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The diagram shows the curve with equation y = 3* for 0 < x < 1. The area A under the curve between
these limits is divided into n strips, each of width h where nh = 1.

(i) By using the set of rectangles indicated on the diagram, show that A > 3hZh 5 [3]
N L (2h)3"
(i) By considering another set of rectangles, show that A < 1 [3]
(iii)  Given that h = 0.001, use these inequalities to find values between which A lies. [2]
Jan 2006 qu. 7
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The diagram shows the curve with equation y = Jx . Asetof N rectangles of unit width is drawn,
starting at x = 1 and ending at x = N + 1, where N is an integer (see diagram).
(i By considering the areas of these rectangles, explain why
N+1
V1442 +4/3+..+4/N <L Jx dx [3]

(i) By considering the areas of another set of rectangles, explain why

\/1+\/§+\/§+...+\/W>J.ON\/§ dx [3]

N
(iii) Hence find, in terms of N, limits between which Z\/F lies. [3]

r=1





