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APPLICATIONS OF DIFFERENTIATIONS ANSWERS EDEXCEL A

LEVEL YEAR 1

1.
| EARGTY ) A7 Y Ml
x x
dy 2
— =8x—5x M1 Al Al
dx
dy
Whenx=1, —=3 *) Al (5)
dx
(b) AtP,y=8 B1
Equation of tangent: y—8 =3(x—1) (y=3x+5) (orequiv.) M1 Alft (3)
©) Wherey=0, x= —g =K  (or exact equiv.) M1 Al )
10
2.
(a) -2 (P), 2(0) (= 2 scores B1 B1) B1, Bl
(2)
(b) y = x’ —x* —4x +4 (May be seen carlier) Multiply out, giving 4 terms | M1
$=3x2—2x—4 *) MI Alcso
X
3)
— dy 2
(c)Atx=—1: —=3(-1)"-2(-1)-4 =1
dx
Eqgn. of tangent: y—6 = 1(x—(-1)), y=x+17 ™) M1 Alcso
(2)
(d) 3x* =2x-4 =1 (Equating to “gradient of tangent”) M1
3x*-2x-5=0 (Bx=5)(x+1)=0 x= MI
5 .
X =— orequiv. Al
3
\=(§—II§—4) =gx(—l—l)=—£ or equiv. M1, Al
3 9 3 9 27
(5)

Total 12 marks
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3.
3
(a) 4x > k or W2 ke or —2x% > kx M1
Y _ .2 a4 Al Al 3)
dx 2
(b)Forx=4,y={4x4)+(3x4ﬁ)—(2x16)=16+24—32=8 (*) Bl (1)
{c)£=4+9—16=—3 M: E\.fa.lucfn;elheirﬂ atx =4 M1
dx dx
Gradient of normal = % Alft
Equation of normal: y—8=%(x—4), Jy=x+20 (*) M1, Al (4)
(d) y=0: x=.... (—20) and use (x, —x,)° +(y, - »,)° M1
PO =+24% +8% or PO =24 +8"  Follow through from (£, 0) Alft
May also be scored with (—24)” and (- 8)’.
=810 Al (3)
11
4,
(a)
Shape /\/ (drawn anywhere) Bl
Minimum at (1, 0) Bl

.

/

(b) y =(x+3)(x* -2x+1)

=x*+x2-5x+3 (k=3) this is seen in part (a) Alcso (2),
(c) %=3x2+2x—5 M1 Al
3x> +2x-5=3 or 3x*+2x-8=0 M1
Bx-4)(x+2)=0 x=.. Ml
=§1 (or exact equiv.) g x=-2 Al, Al (6)

(perhaps labelled 1 on x-axis)
(—3,0) (or —3shown on —ve x-axis) Bl

(0, 3) (or 3 shown on +ve y-axis)| Bl (4)

N.B. The max. can be anywhere.

[ Marks can be awarded if :| M1

12
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d.
dy -2 -2 .
5 =|-4+8x (4 or 8x~ for M1... sign can be wrong) M1A1
x=2= m=-4+2=-2 M1
=g _g - The first 4 marks could be earned in part (b) B1
Equation of tangentis:  y+3=-2(x-2)—> y=1-2x (¥) M1 Alcso
(6)
Gradient of normal = é B1ft
.. y+3 1 . 1
Equation is: =— or better equivalent,e.g. y=—x—-4 M1A1
x-2 2 2
1
4) =, (B)S8 3)
(4) 5. (8) B1, B1
Area of triangle is: %(x,, +x,)xyp withvalues forall of x;,x,and y, M1
1(8-1)x3= 3 or 1125 Al (4)
2\ 2 i [13]
6.
2 _§y— ) 24
(a)y=Lx24:.\*—5—24):'l (orequiv.,e.g. x+3-8——) _L M1 A1
X
dy -2 dy . 24 |:
a—l+24x or E—l+x2 L M1 A1
(4)
(b) x=2: y=-15 Allow if seen in part (a). B1
[ﬂ}’_ =) 1+ AL 7 Follow-through from candidate's non-constant 2)—) B1ft
dx 4 dx
This must be simplified to a “single value”.
; yv+15
y+15=7(x-2) (orequiv.,e.g. y=7x-29) Allow =7 M1 A1
x-

(4)
(8]
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1.
dy 27 1 M1ATA1A1
(a) (—} =J§x2 -—?x2 —8x7°
dxv )2 2
(4)
1 ; 8 M1
b)| x=4 = y= Exﬁ4—9x2 +Z+30
=32-7242+30 =8 * A1cso
(2)
3 ., 27 8 M1
)| x=4 = y'="x4"-"_—x2-—
© R RN
A1l
=24-27- 1 = !
2 2
Gradient of the normal = —1+"2" M1
M1A1ft
Equation of normal: y—-8 = %(x —4)
Ty—-2x+64=0 A1l
(6)
12
8.
(@) [y=x"+2x"] so %=3x3+4x MI1AI (2)
(b) /
| Bl
. Shape /\/
' Touching x-axis at origin Bl
Through and not touching or stopping at -2 | B|
on x —axis. Ignore extra intersections. (3)
(c} Aty =-2: ﬂ = 3(—2): + 4(—2) =4 M1
dx
Atx=0: % =0 (Both values correct) Al (2)
(d)
/\/ Horizontal translation (touches x-axis still) Ml
- k-2 and k marked on positive x-axis Bl
k*(2-k) (0o.e) marked on negative y-axis Bl
(3)
10 marks
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9.
11. Ciy=2x-8Jx+5 x>0
(a) So, y=2x - BIIT +5
dy L
;‘=2_4x:+{0} (x >0) MI Al Al
dx
13]
(b) (When x =4, y=2(4) -8 J(4) +5 s0) y=3 Bl
. dy 4
(gradient= — =) 2 - —— {:—6} M1
N E
Either: y -"3"="-6"(x-1) or: y="-6"x+c¢ and
lf%lf =ll_6rl(%) +¢c > c= llslf dM1
So y=-6x+3 Al
14]
(¢) Tangent at Q is parallel to 2x =3y + 18 =0
(y=32x+6 =) Gradient = %, so tangent gradient is 3 Bl
4 2 Sets their gradient function = their
So‘ "2 . _TI:"_II . 1 d‘ Ml
. 3 numerical gradient.
= a4 = x=9 I t 9 | Al
=== = more extra answer x = -
3 Jx g
When x =9, y = 2(9} _3 JB 5ol Substitutes their found x into equation ofciurvc. dM1
y=-1L 1Al
15]
12 marks
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