Differentiation Chain, Product and Quotient

Mark Scheme

Q1.
Question Scheme Marks
Number
(a) 1 = 2x+43 M1.Al
(x24+3x+5) (x2+3x+5)
(2)
b : vu —ur' M1,
®) Applying —
x2x—sinx—cosxx2x —x2?sinx—2xcosx —xsinx—2cosx A2 1.0
e — DE ¥y - .
(x?)? x* x? (3)
5 Marks
Q2.
Question No Scheme Marks
(a)
= (In(3x)) — 2 for any constant B M1
dx x i
Applying vu'+uv’ In(3x) x 2x + x MIl. Al Al
(4)
b
Applying e ;“ =
3 N —— . r
X }’:4[05141:&““ (4x)x3x :\Il _-"L]_"'_—‘Ll
Al
_ 4xcos(4x)—3sin (4x) Al
- x¥
(5)
(9 MARKS)




Q3.

Question
Humber Scheme Marks
d d 1
2 (N(5x-1 =—( 5x—1 )
1
=5x—(5x—1)" M1 A1
p.
dy 3
o= 2xV(sx-1)+5 % (5x-1)7 M1 A1ft
dy 10 10
Atx=2, Z_ay9+—=12+— M1
dx V9 3
:% Accept awrt 153 | Al (6)
(b) i['sinzzx]z 2x* ccsEx;Exsin 2x v AlFAL
del\, x x Al
(4)
[10]
Alternative to (b)
d ,
—(si.ulrx_r_' ) =2cos2xxx " +sin2xx ( —Z}x_z' M1 AT + AT
X
-
=2x" cos2x—2x" sin 2x [: 2-:0&:, el 251113._1'] Al (4)
x r




Q4.

Question Scheme Marks AOs
Attempts the product and chain rule on y=x(2x+1)* M1 21
dy _ 4 3
i (2x+1)" +8x(2x+1) Al 1.1b
Takes out a common factor % =(2x+1) {(2x +1) -I-Sx} M1 1.1b
%={2x+1)3(10x+1}:>n=3,ﬁ=1':J,B=1 Al 1.1b
(4 marks)

Notes:

MI1: Applies the product rule to reach % =(2x+D)* +Bx(2x+1)°

Al: %:(2x+1)4+8x(2x+1}3

M1: Takes out a common factor of (2x+1)°

Al: The form of this answer 1s given. Look for %=(2x+1}3(10x+1):> n=34=10B=1

Q5.

CQuestion
Number Scheme Marks

(a) —32=2w-3)= w=1?ae MI1Al

(2)
dy 4 4
(b) E=5x(21_3) x2 or 10(2x-3) MI1Al
When x =,:‘; . Gradient = 160 M1
. I
Equation of tangent is '160 ——x 5 oe M1
i
y=160x-112 cso | Al

(5)

(7 marks)




Q6.

Question

Humber Scheme :
34sm2x
@) r= 2 +coslx
Apply quotient rule:
#=3+sm2x v=2+cosly
du dw ’
E=1m52x E=—2m1x
_ _ Applying 22 | Mt
E ) 2m2x[2+m2x}——25|:121{3+m21} e ce ’ .~ i
dx (2 +cos2x) mumerator
Fully correct (unsimplified). | Al
_ A4cos2x + 2cos’ 2x + 6sin2x + 2sin’ 2x
(2 +cos2x)’
_ 4cos2x + 6sin2x + 2(cos’ 2x + sin” 2x) )
(2 +cm2x}1 For t:orrectpmofmth.an
understanding
P S AT T thatcos® 2x + sin’ 2x = 1.
+ + ;
o : (as required) No errors seen in workmng_ | A1*
[2+cm‘.21‘]
(4)
J+sma 3
When x=%, y=—— " =---3 =3
. ey 24cosx 1 4 o
At
Gsmr + 4cosw +2 442 m{T)=-2 | B1
.3, = - =3
(%.3). m(T) (2 + cosx) 1’
Either T: y-3=-2(x-%) ¥=» = m(x—§) with “their
or y==2x+c and TANGENT gradient” and their yi: | p4q
3m-2(3)+c = c=3+x; or uses y=mx+¢ with "thewr
TANGENT gradient’;
T: y=-2x+(7+3) v=—2x+x+3 | M
(4)
[&]




Q7.

: dy : : :
Evaluate, or state sign of, E at two appropriate values — on either side of at

least one of their answers from (b) or

Evaluate v at two appropriate values — on either side of at least one of their
answers from (b) or

Sketch curve

%EE:? Scheme Marks
(a) Y _ et 1 oxet MI.ALAIL (3)
dx
(b) | I % =0. £ +20)=0 setting (a) =0 M1
[ = 0] xx+2)=0
(x=0) x=-2 Al
x=0.y=0 and x=-2y=4e7(=054.) Al (3)
©) 1‘ = xPe’ +2xe" +2xc + 26" (=G +4x+2)e ] ML AL (2
v=0.32-0 = v==2. 3 o0 (=22 (==0270.)]
(@ = | ] !
MI: Evaluate, or state sign of, candidate’s (c) for at least one of candidate’s
x value(s) from (b)
. Mmumum C.maxinmum Al (cso) (2)
Alt (d) | For M1:

(10 marks)




Q8.

2‘::::;:: Scheme Marks
(a)(1) ;—1['-33)( (sinx+2cos J:‘]‘] — 3 (sinx+ 2cos .‘CJ—E‘EJ;{CDE.‘(—E -ainxj M1 Al Al (3)
L\ by
{:eﬂ[ainx—?coax:]:]
. d._31 5+ = 3P (S 42 5
() | (3 n(5x+2))=3x t:1.vc+_-J—f_u__2 M1 Al Al (3)
 (x+1) (6x+6)=2(x+1)(3x* +6x-7)
o | 2o ) [_- ) ) vy Al
dox (x+1) Al
(x+1)(6x7 +12x+6—6x" —12x+14)
=- - - — ' M1
(x+1)
20
= — % o (5
I::J;—l}J Al eso (3)
dy 60 15 -
(ﬁ'} dl.j l:-'l__l} 4
(x+1)* =16 M1
x=1-3 both Al(3)
(14 marks)




