_ 2x
7 (a) Given that y = 2

7 use the quotient rule to show that

dy ax* + bx + ¢
dr  (x2— 4)?

where a, b and ¢ are integers.

[3 marks]
_ 2x — 5
(b) A curve has equation y = 2 .
© o x*—4
(i) Find the values of the coordinates of the stationary points of the curve.
[3 marks]
Lo dy . . .
(ii) Find ﬁ and hence determine the nature of these stationary points.
ax
[4 marks]
1. Gwven y=2x(3x—1),
dy .. : : :
(a) find d_y giving your answer as a single fully factorised expression.
b’
4

(b) Hence find the set of values of x for which dy <0
dx (2)



Q7 Solution Mark | Total Comment
(a) [Q . (=4 x2—(2x—5)x2x M1 (x* =) xk—(2x—5)xIx
dx (x*—4)? Al (x* —4)
= 257 -8-4x7 +10.\']
(x*-4)°
_ 2x"+10x -8 Al
(x* —4)’ 3
B | 2x? +10x-8
oT-4"
x=14 M1 Solving their quadratic equ
x=1yv=1 Al
x=4, =025 Al
3
(b)) | @y
d®
(x* —4) (4x+10) — (227 +10x —8)(x* —4) x(4x)| M1 Condone slips in (—4x + 10) and
( ¥ —4)* Al (4x) for M mark
V=0 = —4:x~+ 1(3
. T (xr -4y
X = I_ J-‘:I = 5 > 0 Min pt M1 AHOV\" 6 / (_._Ve) -~ 0
x=4 y" = —214 <0 Max pt Al Allow -6/ (+ve) <0
4
Total 10
1.(a) | y=2xGx-1>= Y_ 2(3x=1)> +30x(3x-1)* MI1Al
dy N Y ) Ao
= [5) =203x-1"{Bx—D+15x} =2(3x—1)" (18x-1) MI1A1
“)
dy 4 1 1
®) | 5-<0=>2(x-1) (18x-1)< 0> x< o =3 Blft, Bl
X 2
(2)
(6 marks)




208 X i
2 (a) By writing cotx as L_ H, use the quotient rule to show that ;—(cot X)=— cosec’x.
sin x dx
[2 marks]
. . T , , T
(b) The curve with equation x = B — v+ cot3y is defined for 0 < y < 3
] o dx
(i) Find — in terms of y.
dy
[2 marks]

T
(i) Hence find the exact equation of the tangent to the curve at the point (l, E) giving

your answer in the form y = mx + ¢, where m is a rational number.
[4 marks]

3
X

(b) A curve has equation y = e>*™ . Find the exact values of the coordinates of the

stationary points of the curve and determine the nature of these stationary points.
[7 marks]




Q2 Solution Mark | Total Comment
(a) | sinx(—sinx)—cosx(cosx) M1 Condone ‘poor’ use of brackets
sin® x
Use of sinx+cos*’x=1 OE
d(cotx) -1 o
) Ssme  coeer Al 2 | AG be convinced
(B)(0) | [ dx o 2
o =|—1-3cosec’3y OE M1 —1+kcosec’(3p) k#0,p=xory
i Al 2 correct
(ii) - K - ﬁ _J _1—3cosec? ( 3n M1 Correct substitution of n/4 into expression
To12 dy 2 of form —1+/%kcosec*3y k#0 PI
Grad of tangent = 1/ (dx/dy) M1 FT reciprocal of “their” dx/dy
Grad of tangent — —
fad of tangent = 7 Al Must have scored M1M1
1 n 1
) __?‘YJFEJr? Alcso 4
Total 8
dv st L B1 Do not condone poor use of brackets for
(b) a =] e (3-3x) OE this mark, unless written correctly later
. oy Lo dy .
Equating theirr —=0 M1 FT ‘their’ —, PI by further working
dx dx
x=Ly=¢ Al From 3—3x> =0 oe
x=—Lyp=e2 Al And no ‘exftra’ answers. coming from
’ ‘exponential terms’
dl v x—x A A l282 3y
d,:z =™ (—6x) +(3—-3x7)%¢’ OE| B1 Do not condone poor use of brackets for
X this mark, unless written correctly later
x=1y"(1)=¢e*(-6) ; , o d?
N M1 Sub both cormrect x values into their —
P o _ a2 .2
x=—1Ly"(-1)=e7(6) X
—6e” <0 so maximum at x =1 o N
Al Including inequalities (symbol or

6e > >0 so minimum at x =—1

wording), and both conclusions.

Must have scored 2* B1

Final A mark can be earned even if AQA0Q
earlier




1y
1 (a) Given that y = (4x + l)3 sin 2x, find il

dx
[2 marks]
) 2x2 4+ 3 dy px .
(b) Given that y = T3 show that — = —3 where p is a constant.
3xc+4 dr  (3x2 +4)
[2 marks]
(c) Given that y = In 2x +3 find dy
PTG 1a) dx
[2 marks]
: In(x? +1
7. The curve C has equation y = ﬁ xelR
x? +1
., dy : : e
(a) Find i as a single fraction, simplifying your answer.
X
3

(b) Hence find the exact coordinates of the stationary points of C.
(6)



Q1 Solution Mark | Total Comment
(a) dy 3 S
d;: m(4x +1) cos2x+n(4x+1)"sin2y M1 m,n #0
.
m=2 and n=4x3[=12] Isw Al
2
(b) [dy }(3_\‘2 +4)dx— (227 +3)6x
. 2 2 M1 Or
dx (Bx™ +4) 5 5 5 >
(237 +3)(~D)(3x? +4)26x + (37 +4) H4x
—2x
= Al
3% +4)°
2
(c) dv 1 Leir b(i
o 2223 x their b(7) M1 ‘their b(i)’ must be in the correct form
3x7 +4 > :
PI (33" +4)
Al
{dy }(33’ +4) —2x .
—= S X > 5 ISW
dy | (2x"+3) (Bx+4) : .
Or (using rules of logs)
y=1In(2x" +3) - In(3x" +4)
Iy ) c :
_ i 2X ’ dy _ cjm B I?,\ M
 (2x+3)(3x" +4) dx  2x"+3 3x +4
a>0h>0
a=4, b=6 Al
) r_ .‘r ]n '\‘2 +J.
7.(a) Applies b f” o y= (j | )with U= 111(x2 +1)and v=x"+1
v xX°+ /
3 2x 3
d (x‘+l)>< > —2xln(x‘+l)
b x~+1 i / MI Al
dx (x2 + 1)_
dy 2x—2xln(x3+l)
= A Al
d (x‘ + l)
3
(b) Sets 2x—2xIn(x”+1)=0 Ml
2x(1=In(x* +1)) =0 = x = +fe—1, MI.Al
In(x* +1 .
Subx =++fe—1.0 into f(x) :(,71) dM1
X+
Stationary points ( e—l._i],(—\/e—l,i), (0.0) Al BI
e e —
(6)




7 (a)

(b)

By writing secx = (cosx)_l , use the chain rule to show that, if y = secx, then

dy
— =secxtanx
dx

[2 marks]

The function fis defined by

f(x) =2tanx — 3secx, for 0 <x< g

Find the value of the y-coordinate of the stationary point of the graph of y = f(x),

giving your answer in the form p, /g, where p and ¢ are integers.
[6 marks]



Q7 Solution Mark | Total Comment
(@) dy _ .
() =—1x(cosx)” x—sinx M1
dx.
sin x
=— oe
cOos™ X
_sinx y 1 oe
COS X COS Must see ‘a middle line
B o Al AG, all correct and no errors seen
=tan xsecx
(b) dy
(d; =) 2sec” x—3secxtanx M1 msec’ x +nsecxtanx
X
dy
(==0)
dx
[secx](2secx—3tanx)[=0] oe m1 [secx](msecx+ntanx)[=0]
sInx = 2 Al
T3 Finding any correct exact trig ratio
NS t 2 3 _— | ,
COSX¥=— lanxX—=—= SCCX=—= Al inding a second correct exact trig
3 NS NS e -
ratio
SN M1 -
V=2eX—="23X—= For subst their exact values correctly
G F For sul .
into “y
(PT by correct final answer following
previous 4 marks earned)
y=—5
! (Aslo Must have used correct exact values
throughout
6 If second M mark 1s not earned. then

SC1 for AWRT —2.24 or —5




8. B il 0=
(a) By writing sec o0

(b) Given that

x = esecy

show that
dy 1

dx  xg()

where g(x) 1s a function of Inx.

7. (1) Giveny = 2x(x*—1)°, show that

(a) % = g(x)(x* — 1)* where g(x) 1s a function to be determined.
X

X >e,

> show that %(secﬁ) = secftan 6

X>e

(b) Hence find the set of values of x for which ﬁ >0

(1) Given

x = In(sec2y), 0<y<=

dy : .
find Il as a function of x in 1its simplest form.
X

dx

T
4

T
0<y<—
Y 2

@)

®

)

2)

4)



d d - - . .
8(a) E(secé’)zﬁ(cosﬁ) lzflx(cosf)) Zx—siné Ml
I sin@
= X
cos@ cosé
=secftan Al*
2
(b) x=e*% = & ="V xsecytany oe MIALI
dy
SN l M1
dv e ysecytan y
Uses 1+ tan” y =sec?y with secy =Inx = tan y = [(In 3.')2 ~1 M1
N dy | |
= = oe .
R ; Al
& inxx \]( In .\*)2 -1 x\j(ln 3.')4 —(In ,\*)2
(3)
70 @ | y=2x(x 1) Lo (2 1) x24 20x10x (2> - 1)’ MIAL
! dx
=D (1) (2 24200 = (¢ 1) (2242~ 2) M1 Al
d..\.. /
)
(b) Sl 0= (2"\‘2 — ") 0= critical values of +L Ml
dx ’ BN
oo L Al
T YT y
(2)
dx _
(ii) x =In(sec2y) =>—= x2sec2ytan2y Bl
dy  sec2y
1 1 I
M1 M1 Al

v 2tn2y 2 fec?2y—1 2 1

“)



4x

2. Yy ==
x“+5
.. dy . : S
(a) Find T, writing your answer as a single fraction in its simplest form.
ax
C))
. dy
(b) Hence find the set of values of x for which 2o
dx (3)
5. The point P lies on the curve with equation
x = (4y —sin2y)?
Given that P has (x. y) coordinates [ P %) . where p is a constant,
(a) find the exact value of p.
0y

The tangent to the curve at P cuts the y-axis at the point 4.

(b) Use calculus to find the coordinates of 4.

(6)



2(a)

(b)

5.(a)

(b)

(x> +5) (x* +5)
( dy ) 20457
dx (.\‘2 +5')2
1.2
—%O —4x —<0= ¥ > 2 Critical values of ++/3
(x2 +5)_

x <—/5,x>+/5 or equivalent

42

p =4z’ or (27)

x :(43.f=—sin2,1-’)2 :>é =2(4y—sin2y)(4—2cos2y)
dv

S

=

dv .
Sub -7 into o =2(4y—sin2y)(4—2cos2y)
- 2 u

J;
de . .
= =21 (=754)/ P__1 (=0.013)
Ly dv 247 '
Equation of tangent y— 7 — 1 (x — 47’ )
2 24rm /

: : T
Using 7 _ 1 (x— 4x?) with y=0= y==c¢so
T2 24z v 3

MI1A1
MI1A1
4
M1
dM1A1
3)
7 marks
Bl
(1)
MI1A1
M1
M1
MI1. Al
(6)




9. Given that & 1s a negative constant and that the function f(x) 1s defined by

(x —5k)x — k) ’

f(x)=2—-— - x>0
x° = 3kx +2k°
x+k
a) show that f(x) =
(a) () =——
€))
(b) Hence find f'(x). giving your answer in its simplest form.
€))

(c) State, with a reason, whether f(x) 1s an increasing or a decreasing function.

Justify your answer.

2)



9.(a)

(b)

(c)

X =3l + 2k = (x=2k)(x k)
5 (x=5k)(x—k) 5 (x—=5k)  2(x—2k)—(x—5k)

(x=2k)x—k) ~ (x=2k)  (x=2k)
_x+tk
(x—2k)
Applies vu'—uv? to y= al +2': with w=x+kand v=x-2k
Y—2k
x=2k)x1—(x+k)x1
gy G2
(x—2k)
- —3k
2>t =
(x—2k)
If f'(x)= (\_—T')z —{{(x) is an increasing function as f'(x) >0,
() =—>o s Ofor all values of x as Degaivexnegative _ ...
( (x—2k)’ ) positive posttrve

Bl

M1

Al*

MI, Al

Al

M1

Al

&)

&)




