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APPLICATIONS OF INTEGRATION ANSWERS EDEXCEL A LEVEL

YEAR 1

(a) Gradient of tangent at P: m=4,  Grad. of normal =— 1 (: —%]
m

Equationofnormal:y—-tlz—%(x—l) (4y =—x+17)

(b) (Bx—1)* =9x* —6x +1

9x*  6x°

hﬂﬂgl'ate: T —T +Xx (+C)

Substitute (1, 4)tofind c = ..., c=3 (y=3x"-3x" +x+3)

(¢)  Gradient of (tangent to) Cis = 0
Gradient of given line is <0 (-2)

2.
2 3 1
o 1+2 =5x%+2x 2 MI1: One term correct.
=
Al: Both terms correct, and no extra terms.
£l !
Sx* . 2x2 .
f(x)=3x+ 75) + Eh (+C) (+ C not required here)
3 &)
6=3+2+4+C Use of x =1 and y =6 to form eqn. in C
C=-3
3 1
3x+2x% +4x* -3 (simplified version required)

[or: 3x + 2\/.\*—5 +4/x -3 or equiv.]
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Total 7 marks
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3.
(@) 3x> >cx’ or —6—>cx or —8x 7% oex
3 -1
f(x)=3%-6x—8x (+C) (x3—6x+§)
- x

Substitute x =2 and y = 1 into a ‘changed function’ to form an equation in C.

1=8-12+4+C  C=1
: 8
b) 3x2% —6——
(b) 3x >

=4
Eqn. of tangent: y—-1=4(x-2)
y=4x-17 (Must be in this form)

4,
i % 8
(a) 4x > kx~ or 6vx = kx”? or ——> kx~  (k a non-zero constant)
2
2 % . .
f(x)=2x", —4x/%, -8 #*0 (+ C not required)
3
Atx=4,y=1: l=(2x16)—-(4x4é)-(8x4")+C Must be in part (a)
C=3

(b) f'(4)=16—(6x 2)+% = % (=m) E\d: Attempt f'(4) with the given f}

Must be in part (b)

_l) M: Attempt perp. grad. rule.

Gradient of normal is — 3 (
m

Dependent on the use of their f'(x)

y=1

Eqn. of normal: y-1= —z(x -4) (or any equiv. form, e.g. = —3)
9 x—4 9
. 2 17 : .
Typical answers for Al: | y = —6.\* + 9 (2x+9y-17=0) (v =-0.2x+ 1,8)
A A 1 G :
Final answer: gradient — or ——— is A0 (but all M marks are available).
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S.
3x° 3x%’_
(f(x) =) o~ —Tx(+c) -
I3
3
= xX*-2x2-7x (+c) A1A1
f4)=22 = 22-64-16-28+¢ M
=2 Alcso (5)
[5]
6.
3
xvx =x2  (Seen, or implied by correct integration) B1
x % — kx% or x% — ab:% (k a non-zero constant) M1
P %
(v =) 5”: e + );— (+C) (*y="and * +(C are not required for these marks) Al... A1
hooh
5x 4/]/-; 4% S . -
S=—5—+ 7 +C  Anequation in C is required (see conditions below). | pmq
hooh
(With their terms simplified or unsimplified).
11 . 1
C=—  orequivalent 2—, 2.2 A1
5 5
5
Yy 2x
y= I(}x/; + 2% +1—51 (Or equivalent simplified) ARt
w11
' - 5
L.s.w. if necessary, e.g. y = lﬂx/; -+ X + ? = Sﬂx% + Zx/:; +11
The final A mark requires an equation “y =...” with correct x terms (see below). [7]
7.
12x°  8x’
(f(x)=) ; —%+x(+c} M1 A1 A1
(F(=1)=0=>) 0=4x(-1)-4x1-1+c Mt
c=9 A1
[t'{x) = 4x° - 4x° +x+9]
5
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8.
3 2
[f(x):]%—%-%ir[ﬂ:‘] or {x3—%x3+5x(+0)} MI1AI
10=8-6+10+c¢ M1
c= =2 Al
— 3 " | J— 5
f(ll)y=1-=+5 "-2"== (o) Alft (5)
2 2
5 marks
Q.
(% :) _x3 +1l2|1x—3 _ n{g]nx—] Ml
1 nyn ! 5) x? Raises power correctly on any one term. | M1
(y=) ——x*+ ——"[—}'— (+c) Any two follow through terms correct.
4 (= 2)(-2) Alft
] 1, 2x' 5x7° ) This 1s not follow through — must be correct
= _— - I (+
v P T A Al
Giventhat y=7, atx=1,then 7=-1-2+34+¢ = c= M1
So, (=) —x'-2x"+2x74c, c=8  or (y=)—sx'—2x" +2x2 48 Al
» 4 4 ’ ) 4 4
16]
6 marks

WWW.LONDONMATHSTUTORS.CO.UK



