Mathematics

Revision — Differentiation (Year 12) - Answers

1.
(@ |x=3 »p=9-36+24+3=0 (9—36+27=0is OK) Bl
(1)
(b) M1 Al
@=Ex2—2x4x1+8 (x* —8x+8)
dx 3
dy
Whenx=3, —=9-24+8=>m=-7 M1
x
Equation of tangent: y—0=-7(x-3) M1
y=-Tx+11 Alcao
)
d :
(c) d—y=m gives x’—8x+8=-7 M1
x
(x* —8x+15=0)
— q —_— =
(x=5)(x-3)=0 M1
x=(3) ors 5 1 a1
.-.y=153—4xsf’-+8xs+3
3 : : M1
y=—15l or a6 Al
3 3
)
2.
_ 3 5 '
@ =X-3_X [='—'—1 J (=55 -1) M1
x X X x
dy -2
— = 8x.—5x M1 AL Al
dy
Whenx=1, —=3 (" Aleso (5)
dx
(b) AtP.y=8 Bl
Equation of tangent: y—8 =3(x—1) (y=3x+3) (orequiv.) M1 Alft (3)
5 .
() Where y=0. x= -3 =k (or exact equiv.) M1 Al (2)
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@ | 3-Vx)P=9-6Jx+x M1
1 1
+by\f; —9x 2—6+x? Al es.o.
(2)
(b) . : 1 E
3 35 Ox? x?
J.(Qx —6+x-)dx = 1 —6x+ 3 (+C‘) M1 A2/1/0
2 2
2 2 2
use y=— and x =1: ==18 -6+=+¢ M1
3 3 3
c=-12 1 Alcs.o.
L 7 2
So v=18x? —6x+5x- -12 Alft
(6)
4.
. 1
(a) Evaluate gradientatx =1 to get4.  Grad. of normal =—— [ J BI1. M1
m
. 1
Equation of normal: y—4 = —H(x -1) (dy=—x+17) M1 Al (4)
(b) (3x—1)" =9x* —6x+1 (May be seen elsewhere) Bl
3 2
6
Integrate: %—%+x (+C) M1 Alft
Substitute (1. 4) to finde= ..., c=3 (y=3x -3x"+x+3) MI1, Aleso  (5)
(c) Gradient of given line 1s -2 Bl
Gradient of (tangent to) C is 2 0 (allow >0). so can never equal —2. Bl (2)
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(a) -2 (P), 2(0) (= 2 scores B1 B1) Bl1.Bl1
(2)
(b) y=x" —x" —4x+4 (May be seen earlier) Multiply out. giving 4 terms | M1
dy 2
— =3x"-2x-4 (*) M1 Aleso
dx
(3)
(© Atx=—1: & 3122141
c) Atx=-1: —=3(-1)"-2(-1)—-4=
dx
Eqn. of tangent: y—6=1(x—(-1)). y=x+7 (*) M1 Aleso
(2)
(d) 3x* —2x—4=1 (Equating to “gradient of tangent™) M1
3xT-2x-5=0 Bx—5)(x+1)=0 x= M1
5 .
X = — Or equiv. Al
5 Y25 2 (11 22 .
y={——ll——4]. =—x(——)=—— or equIv. MI. Al
3 Y 3 9 27
&)
6.
d »
(2) L-6x>—10x-4 M1Al ()
dx
(b) 6x° —10x—4=0 M1
2(3x+1) (x-2) [=0] M1
x=2or -1 (both x values) Al
Pomts are (2. - 10) and (—1.2%8 or £ or 2.70 or better) (both y values) Al 4)
d*y
() —7=12x-10 Ml Al (2)
dzy . .
(d x=2= & (=14)>0..[(2.-10)] 15 a Min M1
1 dz}" . 1 13Y] ;
x=—{=-5 (=-14)<0.. [(-31.#)] is a Max Al )
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(a) D 322 16x+20 M1 Al
2 10
3xT=16x+20=0 3x—10)(x—2)=0x=..., 3 and2 | dM1.Al (4)
d* d*
m) | 2L —6x—16 Arx=2 S22 M1
= dx_
— 4 (or < 0. or both). therefore maximum | Alft (2)
4 3 2
(c) j'(f —8x? +20x]dx=x?—%+2[;x (+C) M1AlAL (3)
64 68
(d)| 4——+40 [=—] M1
3 3
A:x=2: y=8-32+40=16 (Maybe scored elsewhere) | Bl
Areaof A=
1(10 1 ' 32 M1
—|—-2|x16 —(xp—x,)xy =—
2[3 ] [2(‘” 2 ’IJ [ 3)
68 32 100 1
Shaded area= —+—=— [: 33—) M1 Al (5)
33 3 3
8.
(a) 3x > ex” or —6—3ecx or —8x° —ex! M1
3 -1
Fx) =2 ey 4C) (f—ﬁw% Al Al
3 -1 X
Substitute x =2 and y =1 into a ‘changed function” to form an equation in C. | M1
1=8-12+4+C  C=1 Alcso (5)
(b)3><22—6—;% M1
=4 Al
Eqn. of tangent: y—1=4(x-2) M1
y=4x-7 (Must be in this form) Al (4
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—i 1s OK

3% or3™ are OK instead of 9 or

0.¢.

5 -1
@) fx) = 2+ 2 (10)
MI1Al
.15 3
(3.7%) gives —=9-=+¢
A 2 3
1| Ml1Alft,
1
c = e——
2
Al (5)
3.1
b)| f(-2)=4 +T—E *
Blcs.o (1)
(c)| m=-4+ A .=-3.25
4
MI1.Al
Equation of tangent is: y—5=-3.25(x +2)
M1
4y + 13x +6=0
Al (4)

10.
(a) Perimeter = 2x+2y+mx =80 B1
1
Area — A=21y+5mc2 B1
—2x—
y=mandsub mto A M1
2 2 ]‘ 2
= A=80x—-2x" —m +om
ie. A=80x—(2+%)x2* Aleso(4)
dA .
(b) e 80-2(2+ %}x or 80—4x—xx (orequiv.) MI1. Al
X
dA 40
—=O:>4U=(2+£)x s0 x =, or 50 or Awrt 11.2 M1, Al (4)
dx 2 2+ E 4+
C2
d’4
= —4—
<0 .. A4 1sMax Al (2)
(d) Max Area =80(b) — (2 + %};(55)2 M
= 448(m") (448 only for Al) Alcao (2)
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11.

(a) 4x” + 6xy = 600 M1 Al
s 600 — 4x” 4x°
V=2xty =2 V= 200x — *) | MlAleso (4)
6x 3

dv 2

— =200 —4x~ Bl
® <

. dV X R .-
Equate their " to 0 and solve for x* orx: x* =50 orx=\50 (7.07...) {-Ml Al
4

Evaluate V: V= 2(1}(\“50)—5(50#50) =943 cm’ Allow awrt -MI1 Al (5)

dv - .
(c) e —8x Negative, . Maximum M1, Alft  (2)
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