1()) a=13 Bl or 0.33 or better
(1]
dy  (3x-D2x-x.3
(i) —==r——r—r—— M1 quotient rule
dx (3x-1 Al
_6X°—2x—3%
(3x-1)?
32X
(3x-1)°
X(3x—2) www — must show both steps; penalise missing
=———" El brackets.
(3X—1) [3]
(iii) dy/dx=0whenx(3x—2)=0 M1 if denom = 0 a'so then MO
= x=0orx=2/3,soaPx=2/3 Al o.eeg. 0.6, but must be exact
2
when x:g,y:—(Z/S) :ﬂ' M1
3 3x(2/3)-1 9 Alcao | o.eeg. 0.4, but must be exact
when x = 0.6, dy/dx = -0.1875 B1 —3/16, or —0.19 or better
when x = 0.8, dy/dx = 0.1633 B1 8/49 or 0.16 or better
Gradient increasing = minimum El o.e. e.g. ‘from negative to positive’. Allow ft on their
[7] gradients, provided —ve and +ve respectively.
Accept table with indications of signs of gradient.
) NG
(iv) ng_ldx u=3x-1 = du=3dx (u+1)
, B1 9
(u+1 0.
u
=_[ 9 1du
1 (u+ld 1 u"+2u+l
L)y, L2y, |
27 u 27 u M1 expanding
1 1 *
- EI (u+ 2+G)du El Condone missing du's
1 X
Area= I dx
2133x—1
Whenx=2/3, u=1, whenx=1,u=2
L Pur2+1/u)d
_EL (U+2+1/u)du
2
:iFu%zanu} B1 FUZJFZU“”“}
27| 2 L 2
:2—17[(2+4+In2)—(%+ 2+In1)] M1 substituting correct limits, dep integration
=i(3£+ln2) [=f+2InZ, Alcao | o.e, but must evaluateIn 1 = 0 and collect terms.
272 [7]
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2 y = (1+6x%)" M1 chain rule used
l 213
= %:l(1+6x2)’2’3.12x Bl 3"
x 3 s AL | x12x
= 4x(1+6x7) Al cao (must resolve 1/3 x 12) Mark final answer
[4]
3 y=xInx
dy »1 M1 product rule
T g X &Xinx B1 d/dx (In X) = Ux soi
=x+2xInx Al oe
dy/dx = 0whenx+2xiInx=0 o )
= x1+2nx=0 M1 their deriv = 0 or attempt to verify
—  Inx=-1 M1 Inx=-Y=x=e orin(1Ne)=-%
=y E1l
= x=e*=1ne*
(6]

2

4@) y-_*
2x+1 .
- dy  (2x+1)2x— 2.2 M1 Use of quotient rule (or product rule)
dx (2x+1)* Al Correct numerator — condone missing bracket provided it
= 2 +2%  2X(X+1) is treated as present
(2x+1)?  (2x+1)? Al Correct denominator
El www —do not condone missing brackets
[4]

(i) Y _ gwhen 2x(x + 1) =0
dx
= x=0or-1
y=0or-1

B1B1 | Mustbe from correct working:
B1B1 | SC -1 if denominator =0

[4]
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5() (1+2x) " x2 M1 chain rule
_ 1 B1 Vou ™ orvs (1 +2x) M2
N+2x '[A:ﬁ oe, but must resolve %2 x 2 =1
(i) y=In1-¢™) M1 chain rule
= ﬂ: 1 (~e)(=1) B1 1 orlif substitutingu=1—-e*
dx 1-e™* 1—e* u
€ Al x(—e ™) (-1) or ™
1-e~*
__ 1 o« El www (may imply xe* top and bottom)
e -1 [4]
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6 (i) f(—x) = sin(x) M1 substituting —x for x in f(x)
2 —c0s(—Xx)
= —sin(x)
2—cos(x)
=—f(x
( )V\ AL
_n\/‘ P B1 Graph completed with rotational symmetry about O.
[3]
(i) f(x)— (2—-cos x) cos x —sin x.sin x M1 Quotient or product rule consistent with their
(x)= (2—cosx)? derivatives
2 a2
= 2C0SX—C0S” X—sin" X Al Correct expression
(2-cos x)?
- 2cosx-1 =«
(2—cos x)? El
f'(x) =0 when 2cosx—-1=0 M1 numerator = 0
= COSX=%,X=m/3 Al
- - sin(@/3)  3/2
When x = 7/3, y 2 cos(z/3) =51/7 M1 Substituting their 7/3 into y
= ﬁ Al o.e. but exact
3
Sorangeis 33, <38 | fitneir 33
3 3 3
(8l
(iii) X sinx_ . letu=2-cosx M1 fld”
0 2-CoSs X u
= du/dx = sin x
Whenx=0,u=1;whenx=m,u=3 Bl u=1to3
3l
=| —du
Tu
_ 3 Alft [In u]
=[Inu];
________ =In3-Inl=m3 VALCB0 |
or = [In(2-cos X)]Z M2 [k In (2 — cos X)]
o e Al k=1
=In3-In1=In3 Al cao
[4]
© N
B1ft Graph showing evidence of stretch s f. Y2 in x —
-/ 2\/‘ /2 [1] direction
(v) Areais stretched with scale factor %2 M1 soi
Soareais%In3 Alft Y theirIn 3
[2
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7 (i) x—1=siny M1
= x=1+siny Al
= dx/dy=cosy El www
(i) When x = 1.5,y = arcsin(0.5) = /6 M1 Al condone 30° or 0.52 or better
dy 1
dx cosy M1 ordy__ 1
- 1 dx J1-(x-1)?
cosz/6
=23 Al or equivalent, but must be exact
[7]
8 y=_X . . . o
2+3Inx M1 Quotient rule consistent with their derivatives
: -1
(2+3Inx)1- x.§ or product rule + chain rule on (2+3x)
dy_T T Tx Bl i(mx)_l SOi
dx (2+3Inx)? dx X
Al correct expression
— 2+3Inx-3
(2+3Inx)?
— 3Inx-1
(2+3Inx)?
When & =0,3Inx-1=0 M1 their numerator = 0
dx (or equivalent step from product rule formulation)
= Inx=183 MO if denominator = 0 is pursued
= X = e1/3 Alcao X = 91/3
e1/3 1 us
= = — . . R
y 571 3° M1 substituting for their x (correctly)
,[A%cao Must be exact: — 0.46... is M1AQ
7
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