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Question 1 — Worked Solution

Evaluate the definite integral
5
J,(3x2 — 4x +2) dx = [x? - 2x? + 213
=(125-50+10)-(1-2+2)
=85-1
0 =84
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Question 2 — Worked Solution
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Rewrite as powers, then integrate

flg(xi +x72)dx = [%xg + 2x§]51’

Atx=9: 2/3x27+2x3=18+6=24
Atx=1: 2/3+2=8/3

3 3 3
64
] ===
3
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Question 3 — Worked Solution
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1/2

Divide each term by Vx = x~'%, then integrate

x> +3x _ x +3X =3 +3x

VX X2 X2

4 3 1 5 3
fl (x2 + 3xz)dx = [%Xz + ZXz]‘l‘
Atx=4: 2/5x32+2 x8=64/5+16 = 144/5

Atx=1: 2/5+2=12/5

_144 _12
5 5
_132
5
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Question 4 — Worked Solution

(a) Evaluate the definite integral

3
[0 —ax+3)dx = [$ - 25+ 3x}

o (1 _
=(9-18+9) (3 2+3)
—n0-_4
=0 3
—_4
=3
(b) Area

The integral is negative because the curve lies below the x-axis between x = 1 and x = 3. The
area is the absolute value:

=|-4]=4 i
DArea—l 3| 3 square units

Join students already acing their iAL exams.
s Book your FREE lesson at



International A-Level Pure 2 Integration

eClassroom

Question 5 — Worked Solution

(a) Evaluate the definite integral

foz(x3—4x)dx= [’%4— 2x2](2)

=(4-8)-0
0 =—
(b) Explain and find true area

The answer —4 is negative because the curve lies below the x-axis between x = 0 and x = 2 (the

curve crosses at x = 0 and x = 2, and is negative between them). The definite integral gives a
negative value, not the area.

The area of the shaded region is the absolute value:

OArea = | — 4| = 4 square units
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Question 6 — Worked Solution

(a) Intersection points
x2=2x=x+4 = x*-3x—-4=0= (x—4)(x+1)=0
x=-1 and x=4

(b) Area of enclosed region

The line lies above the curve on [-1, 4]:

Area=[" [(x+4) = (x2 = 2x)]dx = [ (=x + 3x + 4)dx

[ 3X2+4x]‘11
(64+24+16) (%+%—4)
-9 (R)-10 %

0 =% square units
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Question 7 — Worked Solution

Total area enclosed by y = x> - 3x and the x-axis

By symmetry of an odd function, the two regions have equal area. Compute the integral from —v3
to O (curve above x-axis):

0 4 5
I° 00 =30 ax= 5 -32]° 5

0~ (§-3)-0-(-4)-3

The integral from 0 to V3 gives —9/4 (curve is below x-axis). Area of that region = 9/4.
Total area = 9/4 + 9/4:

O

OTotal area =

=> square units
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Question 8 — Worked Solution

(a) Find k
Substitute (4, 0) into y = x2 + kx:
0=16+4k = k=-4
Ok=-4

(b) x-intercepts
y=x?—-4x=x(x—-4)=0
Ox=0 and x=4

(c) Area enclosed with x-axis

The curve lies below the x-axis between x = 0 and x = 4:
4 3
2 _|X 214
fo(x —4x)dx = [T_ZX ]0

=(6_4_32)_0=6_4_%=_32

3 3 3 3
Area = absolute value:
OArea = % square units
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