6.4 Answers

A-Level Pure Mathematics, Year 1
Additional M athematics

I ntegration |
6.4.1 Solution to 6.2 Example (Teaching Video)

y = lex5+ 3dx

6
6
y=2x6+3x+c

Told that this curve passes through (1, 9)
9=2x1%+3x1+c
9=5+c
c=4

Thus, the equation of the curve is
y = 258 + 3 + 4

6.4.2 Solutionsto 6.3 Exercise

Answer 1

y:f%dx

j3x2— 2X + 4dx

3x3 2 X2
= — - —F+4&X+cC
3 2

x3—x2+4x+c

Told that this curve passes through ( 2, 2)
2=22_-22+4x2+c
2=8-4+8+cC
c=-10

Thus, the equation of the curve is

y:x3—x2+4x—10

[ 4 marks]



Answer 2

J2+2x—3x2dx

2 x? 3x3
+ — - — 4+ C
2 3

2X + x2—x3+c

Il
N
X

Told that this curve passes through ( 2, 3)

3=2x2+22_-224+¢
3=4+4-8+cC

c=3

Thus, the equation of the curve is

y =2X + X — X+ 3

[ 4 marks]
Answer 3
ff'(x) dx = f3x2— 3x + 5dx
3 2
f(x) = 3TX—STX+SX+C
2

y:x3—37X+5x+c

Told that this curve passes through ( 2, 10)

2
10=22-3%2 5424 ¢
10=8-6+10+cC
c=-2

Thus, the equation of the curve is

2
y=x3—3TX+5x—2
Finally;
2
f(n = 13- 3X2 +5x1—2
=25

[ 5marks]



Answer 4

2
2x3 + 3
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[ 2marks]

(b)

J‘ydx:f?+%dx

[ 3marks]

Answer 5

-1 2
=2X +4x —+¢C
(-1 2

2
=-=12¥%+¢
X

[ 4 marks]



Answer 6

dy
= | —dx
y dx
4x —
= —x3 X 35 dx
2 X
B 3 4x 5
_j X 2x3 2x3 dx
= —x3+2x_2 —x_3dx
x* 2x 1 5 X2
= —-— - = +C
4 -1 2 (-2
——£—£+ S +C
4 X  4x2
Using the fact thaty = 7 whenx =1 gives,
14 2 5
1= —-—— - 5> +C
4 1 4x1
7:—i—2+—+c
4 4
7=1-2+¢cC
c=38
x* 2
y=-l oS 2

[ 6 marks]
Answer 7

(a)
f(x) = J'f’(x) dx

= [(x=2)(3x + 4) dx

f3x2—2x—8dx

= - -8+
Making use of the point ( 3, 6) to get that,
6=3-3-8x3+c
6 =27-9-24+c
c =12
LX) = x> — X% — 8x + 12
[ 5marks]



(b) Observe that f (2)

2 _22_8x2+12
8_4-16+ 12
-0

(x — 2) is a factor off (x)

X2 + X — 6
X — 2[x3 - x2 — 8 + 12
x3 — 2x2

x2 — 8x
x2 - 2x

- 6x + 12

- 6x + 12

0 <« Remainder, as expected
LX) = (x = 2)(x2+ X — 6)

(c)

(X=2)(x+ 3)(x—=-2)

(X — 2)2(x+ 3)

[ 3marks]

[ 4 marks]
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