ALevelMathsRevision.com
Definite and Indefinite Integrals — Worked Solutions Sheet 2

Question 1

Worked Solution

Find / (87% 4 4) dz.

4

8
/(8:B3+4)dx:%+4x+c:2x4+4x+c

2t +4x + ¢
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Question 2

Worked Solution
) 4 4
Find 22" — — + 3 | dz.
T

7

4
Write ﬁ =4z~

N|=

. 1 25 dx2 2 5 1
(2x — 4z 2+3)dx:?— T +3a:+c:gx — 82 +3x+c
2
2

5x5—8\/§+3x+c
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Question 3

Worked Solution
1
. 5

1 1
ite — =~z 3:
Write 43:

43
Tt G 61
/(2x5—}1x_3—5)dx:%—4_2 —5x+c=%+§x_2—5x+c
I s 1
ga: +@—5x+c
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Question 4

Worked Solution
4
Find / <3:1;2 - —2) du.
T

4
Write — = 472
x

-1

4 4
/(3x2—4x_2)dx:x3— fl —|—c:a:3—|—5+c

5 4
>+ ——+c
T
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Question 5

Worked Solution

6
y:2x5+%:2x5+6x_%,x>0.

(a) Differentiate:

dy 3
5:10x4+6- (=3) x>

— 10z* — 3272
d
ﬁ = 102 — 3273
(b) Integrate y: 1
20% 622 6
/ydx:i—i- 9162 fo=" 41227 ¢
6 1 3
26

3 +12y/zx+¢

(@
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Question 6

Worked Solution

1
y:2z5+7+522x5+7+x*3,m7§0.

(a) Differentiate:

d
— = 102" — 327
dy 3
< —102% — =
dz T
(b) Integrate y:
-2 26

28 z 1

.736

1
3—1—71’—%—{—0
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Question 7

Worked Solution
y =322 + 47 = 32% + 43, z > 0.
(a) Differentiate:

d
=/ :6a:+4-%x_% =6z + 2272
dz
dy 2
= 4
" + N
(b) Differentiate again:
dy _s s
d2y 3
a2 0T

(c) Integrate y:
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Question 8

Worked Solution
51
Evaluate / 7 dz, giving your answer in the form a + bv/2.
YA

1
Write — =z~

N|=

Nz
8 1 :L'% i 178
/:E_de: = :[2x5]1:2\/§—2ﬁ:4\/_—2
1 2 1
—24+4V2  (ie.a=-2b=4)
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Question 9

Worked Solution

V3irgd 1
Evaluate / (E + ﬁ) dz, giving the answer in the form a + bv/3.
1 x

1 1
Write — = —x~2:

322 3
/ x3 i I d xt o x 1 xt 1
— 4+ -z r=—+—=———
6 3 24 3(-1) 24 3z

Apply limits:

9 1 1+1_8+1 1
24 33 24 3 24 3 33
1.1 V3 2 W3
33 9 3 9
2 1 2 1
a—g,b——g, 18.3—5\/3
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Question 10

Worked Solution

k
5
k is a positive constant and / (— + 3) dr = 4.
1

2Vz
(a) Integrate 5 +3= §:c_% + 3
Bt ovT 0T 2 '
1 k
5ot +32] = (5vE+3k) = (5+3) = 5vk+3k -8

Set equal to 4:
5VEk+3k—8=4 = 3k+5Vk—12=0

3k+5VEk—12=0 (as required)

(b) Let u = Vk:
3uP+5u—12=0 = (Bu—4)(u+3)=0
4
W=z o u=—3
. 4
Since k > 0 we need \/E=§, SO:
16
k=—
9
=
9

10
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Question 11

Worked Solution

12 B
f(r) =20 +3+ 5 =2r+3+1227%, 2 > 0.
x

2v2
Show that / f(z) dz = 16 + 3v/2.
1

Integrate:
12
/f(:v)dx:IZ—f—?)m— —

T

Apply limits (1 to 21/2):
Upper (z = 2v/2):

(2@)%3(2&)—% = 8—1—6\/_—% = 8+6\f—6—‘2/§ = 8+6v2-3v2 =8+3V2

Lower (z =1):
1+3-—12=-8

Result:
(8+3V2) —(—8)=16+3vV2 v

2V2
/ f(x)dz =16 +3v2  (shown)
1

11
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Question 12

Worked Solution

4
(a) Find / (—3 + kx) dz where k is a constant.
x

4
Write — = = 4x=3:
x

472 ka? 2 k
/(4m_3+kx)dm= 932 +i+c=——+—x2+c

2 2 2

2k,
Tmtate

. 24
(b) Given /0-5 (E + kx) dz

I
o2

1 k k15 15k
=|(—=+2k)— |- — ) =—=42k ——=— 4+ —
<2+ ) (8 8) +2%k+8 - =—+—
Set equal to 8
15 15k_8 15k—1:k—4
2 8 8 2 15
P
15

12
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Question 13

Worked Solution

9
Calculate 52%0 ; Vzoz.

This limit equals the definite integral:

Agﬁdx:/;:r

D=

2 517 2 2 16 54—16 38
dr = |2z2| =2027) - 2(8) =18 — — = —
. {SWL 320 =38) 3 3 3

End of Worked Solutions

13



