Differentiation

Answers

11. | (a) o' express A in terms of x and / o (A=)160" #1600
" express height in terms of x ¢ = 'ZSDOZD
X
+' substitute for i and complete ¢ A=16x" +16xx 201’.‘:0
proof 8x
|eading to 4 =16x" —
Notes:
1. At «'accept any unsimplified form of 16x% +16xh .
i 2. The substitution for i at »* must be clearly shown for " to be available.
8 3. For candidates who omit some of the surfaces of the box, only +* is available.
o [« ly Observed Recp
o
D
8 (b} +* express A in differentiable o 160" +4000x"
~ form
+* differentiate o 32%—4000x*
¢ equate expression for o 32¢—4000x =0
derivative to 0
+" process for x v 5
o* verify nature <" table of signs for a derivative
(see below) .. minimum
or A"(x)=96>0 = minimum
' evaluate 4 ¢ 4=1200 or min value =1200
1 3 2
o' 2x..0r..—bx
ol 2 o 2
O | o 2%’ —6x* =0
—
o
(o))
S| o 24%(x-3)
N 28 J
4
" Oand 3
' parabola with roots at -2 and 4
o’ parabola with a minimum turning
0 point at x=1
o | |
N 2 0 4 x
[a
(@]
—
o
N
[y 4 2
O | ¢ —6x" +24x-25
N
o - ) 2
o | ¢ f'(x)=-6(x-2) —-1and
= 2
Y (x-2) =20 ¥x

o eg .. —6(x—2) —1<0Vx
—> always strictly decreasing
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f is increasing

(dif ferentiate, then sub x = 2, since positive, f is increasing)

P=32 or minimumvalue = 32

=3
3 |
2977750
(@) 3(x+4)“+2
(b) 3x%+ 24x + 50
3, (C) j"[’.r'i=3(x+4}1+2 and
= (x+4) 20 vx
.'.3(_r+4_}2 +2>0 = always
strictly increasing
Sl (a) x=4
5| (b) greatest 8, least O
Gy 2= 36x2 + 4x7
cl(@) x=-4,2
2 () x<—4 x>2
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(a) Proof (b) x=4

2015 P1

02

y = 24x + 35
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2013 P2
03b

O
o 0 x
8 (a) Proof
i (b) r=220m
2ly—12=6(x—05)
o (@) a=4cm
% (b) No (£198 > £195)
gg min. at (0,0) and max. at (2,4)
g 4x° —6x°
S| yo5-8(x-2)

x=1

nature table and minimum




o L=24
o -
3 = cost 24 x £8:25=£198
8 2
L =3x+4x ;—i and complete
S| differentiate x’ or —2x” correctly
S )
N .
S| max.6and min. —2
(a) (b) Max @ (/3, °%2)
(2,0) ne . 2)
(0, _2)
N
8’ (@ (M YA y= f(v) ) = ) VA
o \
8 O ; 2 (;L:‘_LT T \\.
1 il . \
(1,-2) O f %
S| @ o 4or(0,
S a e 4dor(0,4) (b)  Max and 8\5 or decimal equivalent
a 2 2
= 'ﬂ 10—x" — 41 _
N o 2xx(6—x")=12x-2x"
a
— -
2 8 Max TP (-1, 17) Min TP (3, -15)
N
(c) 1
- -1,4)
AN
O (@) (-1, 4) maximum
g (1, 0) minimum ©,2)
S .
Q| B @Dx=1, flw) =0
S0 (¢ —1) 1is a factor 30) o >
(11) (= 1D)(x—1)(x + 2) ’
- (a) (113)1 (31'3)
O N
2 5
S 7 (b) (1,3)
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(a) proof

(b) (L.5,3)

2007 P1 Q9

(a) (=N3,0), (0,0), (¥3,0)

(d) (1,2): maximum
(-1,-2): minimum
y
(c) TR )

3 V3

-1,2)

2007 P2 Q5

(@) Q =(12,10)
(b) P =(4,10)
(¢) C=(8,11)

2007 P2 Q6

(@) (i) ST =~200
(i)Length of decking = V200 — 2x
So A = x(\200 = 2x)
= (10V2) — 247
10

b)) x= —4\/—E length = 5\2

2006 P2
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2006 P2 Q12

(@) () PS=6-x
Rs=12- 8
X
(ii) Area=(6—-x)[12- 38
and complete X

(b) max.A =32 atx =2 and
min.A=20atx;—‘ lorx=4
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y = 1:2 =-3 (x 4_) ._




@ x=2

Lo

(@4

o x g
S ) y=12-8
S .

y
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(9]
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S
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S
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S
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(a) length = %&%QQ
2
SA = 2 X 4* + 2x X length
§4 = x4 432000
s, 4 = 9y~ 432000
o x
a
= =0
S x
N

x=60b

Justify minimum using, e.g.
nature table

(b) 60

2002w
P1 03

v+ 3x=06




N~ .
S| Solve 45 = 0 and test for max/min
N w
o
S| a=202
S = 3
N
—
vy (2, 4)
oy (2,4
S
N
(e, d
© o
@ :
— :
o by
S (.0}
y:f(x) y=f(x)
(@) fi(x)=6x2—14x+4=0
m 1
o xX=3
N
[a M
N (b) (x—2)2x+1)(x—2)
N
() A(=3,0), x<-3
(a) proof
cosP = b=4=]=Ra=2q
5 0 sinP = £=t=b=L08-a)
o Area = lb=Saxt(8—a)=3a8~-a)
N6
[a M
S
8 P P (b) SolveM =0 and test for
a 8—a a max/min
a=4%
5 IX=9
=%e
S
~
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straight line for f.' through
(3,0), my >0

straight line for g’ through
(3,0), my > my, >0
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y=2x—-12

- .
sy (@) A=(1,4)

S (@) () xzé and x =3

o

§ (11) parallel and coincident
g (@ x+y=1

o

g () (-1,-6)
y X=2
§ O

Specimen
2P103

y=7==10(x— (1)

Specimen 2 P2 Q9

d
%=6x2+6x+4
X .
b* — 4ac = —60

6x° + 6x + 4 has no roots

d _ .
d—y =0 has no solut10ns so curve has
no stationary points

Specimen 2 P1 Q10

10. (a) length =9y + 8x = 360
A=3yX2x= 2x.3.%(360—8x)240x - %xz

(b) A'(x)=240-32x
A(x)=0 =>x=224, =20

x ’22{ 224 221"
+ 0 -

maximum




(@) f(1)=0,(x=-4),(x-1)

(b) (1,0), (4,0), (0, -4)

20 =5(J‘L’+4)
(%) x_3n+8’h 37 +8

& | (¢) max at (1,0), min at (3, ~4)
o
— | (d) v
GC) N,
£
(@]
S > x
(9p]
£l (@) y=-5x-3
3 = Y
% c
(@) (i) h=12(10—mc—2x)
.. _ l 2
8 (11) L—2><2xh+2mc
N
o B 1 1_2
— = 4xx (10 -7mx - 2x) + = 7x
c 2 2
(«B]
= = 20x— 277 —4x? + L
L 2
(9p]




