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Chain, Product and Quotient Rules Introductory Questions (Sheet 2)

QL.
Part | Working or answer an examiner might Mark | Notes
expect to see
(@ dy e+ D= (10x+10) — (5 +10x) = 2(x+1) M1 | This mark is given for an attempt to
Fr Gt D° differentiate the expression for y
Al This mark 1s given for correctly
differentiating the expression for y
dy _ (e+Dx(10x+10)— (5x" +10x) % 2 M1 | This mark sis given for cancelling
FE (x+1° the expression through by (x + 1)
dy _ 10 Al | This mark is given for a fully
de (x+D)7 correct expression for d—”l
() |IfdA>=0andn=1,3 then x<-1 Bl | This mark 1s given for deducing
that ¥ < 0 =x=-1
dx
Q2.

Attempts the product and chain rule on y=x(2x+1)* M1 21
& 2x+1)* +8x(2x +1)° Al 1.1b
dx
dy 3
Takes out a common factor d =(2x+1)y {(JJ;+ 1) —8.1'} M1 1.1b
&
dy :
‘—1=(2x+l)’(10x—1):>n=3.A=10.B=1 Al s

dx

(4 marks)

Notes:

M1: Applies the product rule to reach % =(2x+1D* + Bx(2x +1)°
re
a: Y_ 2x+1)* +8x(2x+1)°
dx

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

. . . i\Y 3
Al:  The form of this answer 1s given. Look for % =(2x+1)(10x+1)=n=3.4=10B=1
d
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Q3.
Question .
ik anbos Scheme Marks
29 Yo . 23 , 1
(a) -32=(2w-3) > w=—o0¢ MI1Al
(2)
dy oy | . 4
(b) —=5x(2x-3)"x2 or 10(2x-3) MIA1
dx
3 E o=
When x = - Gradient = 160 M1
Equati ft tis '160' y—{32)
ation of tz s ) = 0
quation of tangent 1 ‘._'l. oe¢ dM1
y=160x-112 cso | Al
(5)
(7 marks)
Q4.
Question Scheme Marks
Number
(a) 1 = 2x+3 MI1.Al
(x243x+5) (x243x+5)
(2)
xZx—sinx—cosxx2x —x2sinx—2xcosx —xsinx—2cosx A
- = — oe 1‘5&.'.1.0
(xZI)Z x4 x3 (3)
5 Marks
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Q5.

Question No Scheme Marks
(a)
;;—1; (In(3x)) — f for any constant B Ml
Applying vu'+uv’ , In(3x) X 2x + x Ml. Al Al
(4)
(b)
Applying — l'_:uw
¢3 x x)=-si x)x3x2
x .4(os<4\lr=sm¢4\) 3x MI Al+A1l
’ Al
- 4xcos(4x)—3sin (4x) Al
x4
(5)
(9 MARKS)
Q6.
%‘“ﬁ?ggp Scheme Marks
(a)
dy 4 2x w2
—=2eTtanx+e T secT x M1 AT+A1
dx
dy 2 x 2
cl_=0 = 2eTtanx+e sec x=0 M1
X
2tanx+1+tan’ x =0 Al
[tanx+1}: =0
tanx=—1 % cso | Al (6)
."'d I\.I.
(b) Ly M1
| dx J
Equation of tangent at (0, 0:] 15 y=x Al (2)
(8]
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Q7.
Question Scheme Marks
Number
Q (i)(@) | ¥y = x"cos3x
[u=x v =cos3x f
Apply product rule: { 4,, av
|[==2x -—=—ssms\i
Ldx
Applies vu' + uV' correctly for
their u, u', v, v/ AND gives an M1
expression of the form
dy DR axcos3x = Bx*sin3x
dx I Any one term correct | A1
Both terms correct and no further
sumplification to terms m| A1
cosax’ or sin Bx°
(3)
In(x* +1
o5} |5 MEED
X" +1
e In(x* +1) — i‘ilﬁe.“_li_“ﬁ M1
u =n(x*+1) = d_l= — , +’A
X In(x’ +1) > —— | A1
xr+1
| [ u=l(x’+1) v=2x *l]
Apply quotient rule: du 2x dv
= — =2x
Ldx dr x +1 d\ ‘
| = |(x* +1) - 2xIn(x* +1) Applying T ¥V | g
@ U F)) v
dx 2 : Correct differentiation wath correct
(x*+1) Al
bracketing but allow recovery.
(4)
dv  2x-2xIn(x*+1) |
] == {Ignore subsequent working }
‘ dx ( X +1 ) l
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Question
Number Scheme Marks
(i) y=Jax+1, x>-1
AtP, y=[aQ)+1 =0 =3 AtP, y=+9 or 3 | B1
’ - +k(4x+1)" [ m1?
.cl‘_: _1_(4;,.1) (4) (4x l)‘
& 2° - 2(4x+1)7 | A1 aef
. 2
dr  (4x+1)°
dv 2 3 =2
AtP. 2 _ Substituting x = 2 mtoauequau:u M
dv  (42)+1) involving 2
2
Hence m(T) = ;z

y=y»=m(x-2)

Either T: y-3=42(x-2): or y—y, = m(x— ther stated x) with

‘their TANGENT gradient’ and
or y=2x+c and therr y;. dm1*;
8 ’_)+ TN oruses y=mx+c¢ with
o LA o g L therr TANGENT gradient’, their x

and thelr_\'l,

Either T: 3y-9=2(x-2);
T: 3y-9=2x-4
T: 2x-3y+5=0 2x-3y+5=0 | Al

Tangent must be stated in the form
ax+by+c=0, wherea bandc

are mtegers

(6)
oo T. y=3%x+3%
T: 3y=2x+5
T: 2x-3y+5=0

[13]
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Q8.
Question Scheme Marks
Number
AtP, y=3 B1
d 3 18 |
2 - 3(-2)(5-3x)(3) Jor 1 M1A1
dx | 5-3%’]
d 18
L — _(=-18) M1
dv  (5-32)
m(N)= — or — M1
-18 18
N: y-3=4(x-2) M1
N: x-18y+52=0 Al
(7]
1*M1:  £k(5-3x)7 canbe implied. See appendix for application of the quotient
rule.
2% M1 Substituting x = 2 into an equation involving their 2 ;
3 M1: Uses m(N) =—————
therr m(T)
4"M1: y—y =m(x-2) with ‘their NORMAL gradient” or a "changed” tangent
gradient and their y;. Or uses a complete method to express the equation of the tangent
m the form y =mx + ¢ with “therr NORMAL (“changed” numerical) gradient”. their
¥, and x = 2.
Note: To gain the final A1 mark all the previous 6 marks in this question need to be eamed
Also there must be a completely correct solution given
Q9.
Question Scheme Marks AQs
. L
x—4 _dv_2+vx—(x—4)}x" M1 2.1

=

24x dx (2+v5) Al | 11b
24— (x-4)ix? 2+ x-Ldx+2xF  2x+ix+2

{:2+J_~T-)2 [:2—\5}] _Ja_-{:2+-.f¥} M1 1.1b
__xt+4x+4 (EJ”EF _ 1 Al | 21
2Wx(24Vx)  2Vx(244x) Vx =
%
(4 marks)

Notes
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Q10.
Question
Mt Scheme Marks
) %i =3 sin3x+ 36 cosdx MIAI
X
% =0 e (Fsindr+ 3ems3n =0 Ml
an iy = -ﬁ Al
J‘ZE:':Q MIAI
3 a
()
b)) Atx=0 . J Bl
- 4=
Fauation of normal s -7;- = '—_g OF any equivalent y = -% X MIAI
x-
(3)
(9 marks)
{a) M1 Applies the product rule va' -uv’ 1o e sin3x. If the rule is quoted it must be correct and there
must have been some atlempt 1o differentiate both terms. 1T the rule 1s not quoted (nor implied
by (helr working, W, ferms are wrstien oul u=_. u'=.. V=, . V'=__ [ollowed by ther
v’ «uv’ ) only accept answers of the form L. 45 AP sin3x+ eV x2Bcosx
X
Al Correct expression for % =3V sin3r+ 3" cos3x
MI Sets mm—%—‘ =0, Rctonses out or divikes by o producing an equation i sindx and cosdx
3
Al Achioves oither tan3x = —f3 of tan3x=-
N
M1 Correct order of arctan, followed by <3
sr 5% - X -3
Aol Jy=— = y=— U Ixy=—= y=— bt ol x= ——
uq3:3 t903r3 t9 Jxﬁﬂ'lll{3)
Al CSOx= -%'— Ignore extra solutions outside the range. Wihhold mark for extra inside the range
() Bl Sight of 3 for the gradient
M1 A full method for finding an equation of the normal.
Their 1angent gradient m» must be modified 1o - 2 and used together with (0. 0).
m
l y-0
E == or equivalent is acceptable
B their ' m" x-0 “ o
Al V= -% x or any correct equivaleat including --;- =-'-:-g.
. B -

_/
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