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Question 1 (Jun 2005, Q3)

Worked Solution

(i) Find /(2:1: + 1)(z + 3) d=.

Expand: (2z 4+ 1)(z + 3) = 222 + 7z + 3.

223 Tx?

/(2x2+7a7+3)dx:?+7+3a:+c

2 7
§x3+§3§2+3x+c

9
1
ii) Evaluate / —dz.
(1) o
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Question 2 (Jun 2007, Q6)

Worked Solution
(a) (i) Find / (z? — 4) dz.

Expand: z(z* —4) = 2* — 4x.

4
/(x3—4x)d:v:x——2:v2—|—c

4

x

Y
4

4 6
x , 1296 1 7 7 1015
. (= _-7m)-(--2)=34-7)-(--)=252+-=—=
{4 21 } ( T2 ;-2)=(24-72) 1) =252+ 7=~

2533
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Question 3 (Jan 2009, Q1)

Worked Solution

(i) Find /(:E3 + 8z — 5) dz.

4

=%+4x2—5x+c

4

%+4x2—5x—|—c

(mFmg/m¢au:/ﬂ%hm

1223 s
=-—F5—+c=8r2+c
2

8x%+c
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Question 4 (Jun 2009, Q4)

Worked Solution

(i) Expand (z? — 5)3 using the binomial theorem:

(z%)® + 3(2?)?(=5) + 3(z%)(=5)® + (-5)® = 2° — 152* + 752® — 125

(22 —5)3 = 25 — 152* + 7522 — 125

(ii) Hence find /(:172 — 5)%du:

7
/(x6 — 15z* + 752 — 125) dx = 937 — 32° + 252° — 125z + ¢

7

‘% 325 + 2523 — 1250 + ¢




ALevelMathsRevision.com
Definite and Indefinite Integrals — Worked Solutions Sheet 1

Question 5 (Jan 2011, Q6a,b(i))

Worked Solution
3 3 3
(a) Find /H—mdx
T

Divide each term by z:

1
/(m2+3x‘5)dx=x—+ — tc= 204627 +c
3" 1 3

1
§x3+6\/5+c

(b)(i) Find, in terms of a (a > 2), the value of / 6x*dz:
2

[6:”_3}(1 — [22079]¢ = —2a73 — (=2.27%) =

2
-3 ], 2 e

B |

1 2
4 a3

(@
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Question 6 (Jan 2013, Q9)

Worked Solution

2a 3 2
2z° =5 4
[FEE A g as
. T
223 b5x? 4
(i) Divide each term by z?%: iz — %4——2 =2z — 5+ 472
T 2

/(2:L‘ —5+4z7%)dr = 2® — 5x — 4z
Apply limits a to 2a:

47% 2 4 2
{x2—5x——] :(4@2—10a——)—(a2—5a——):3a2—5a+—
x|, a a a

Set equal to 0, multiply by a:

3¢ —5a>+2=0 v

3a> —5a*+2=0 (shown)

(ii) Show a =1 is a root and find the other positive root.
a=1:3-5+2=0V

Factor out (a — 1): 3a® — 5a® + 2 = (a — 1)(3a® — 2a — 2).
Other roots from 3a* — 2a — 2 = 0:

244424 24428 1447
a = = =
6

6 3
1 7
Taking the positive root: a = +3\/_.
147
a=—
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Question 7 (Jun 2014, Q6)

Worked Solution

9\ 4
(i) Expand (x3 + —2> using the binomial theorem:
x

orun(2) () () G)

=22 4+ 82" + 2422 + 32272 + 16278

o2 4+ 8x7 + 2422 + 32273 + 16278

9\ 4
(ii) Hence find / (:E?’ I ﬁ) dz:

@ . 16 16
SR TR it~ St~ Al
13 g , 16 16
TR =t~ A
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Question 8 (Jun 2015, Q6(i),(ii))

f(z) = 23 — 192 + 30.

(i) Express f(x) as a product of three linear factors (given x = 2 is a root).
f(2) =8 —-38+30=0 v/, so (z —2) is a factor.

Divide: z® — 192 + 30 = (z — 2)(2* + 2z — 15) = (z — 2)(x + 5)(x — 3).

f(x) = (x — 2)(x + 5)(x — 3)

3
(ii) Evaluate/ f(x) de.

-5

4 1 2
/(m?’ — 19z 4+ 30) dz = v Do + 30z
4 2
1922 3 81 171 625 475
o - (= _ = (= _ 2 _ 1
{4 5 +30x]_5 (4 5 +90) (4 5 50)
_ (81342 360\ _ (625950 600
-\ 4 4 4 4 4 4
99 925 99 +925 1024
— 27 (=22 = — —9
4 ( 4 ) 4 4 o6

256
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Question 9 (Jun 2016, Q5a,b(i))

Worked Solution

(a) Find / (2% + 2)(2z — 3) dz.

Expand: (22 + 2)(2z — 3) = 22° — 322 4 42 — 6.

4

/(2x3—3x2+4x—6)dx:%—x3—|—2x2—6x+c

4

T
7—x3+2x2—61‘+c

(b)(i) Find, in terms of a (a > 1), the value of / (6272 — 427?) da.
1

6 2
62 +2272l = -+ ) - (-6+2)=—+ 5 +4
[as+x}1( +>(+) —+ 5+
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Question 10 (Jun 2018, Q4)

Worked Solution

(a) Find /4(3\/54- 5)dx.
3y = 3z7:

/(396é +5)dx = 227 + b

[235% + 53:]4 — (2(8) +20) — (2(1) +5) =36 — 7 = 29

1

29

4
(b) Find / b” +4 4,

xr2

6x* + 4

5= 622 + 4x~2.

Rewrite:

-1

4
+c=22"-=+c
T

4
/(63:2 +4z7?) dz = 22° + $1

4
203 — = + ¢
x

End of Worked Solutions

10



