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Answer all questions in the spaces provided.

1 Given that a > 0, determine which of these expressions is not equivalent to the
others.

Circle your answer.

| [1 mark] |
| 1 Alon
| -2 |091o(5) 2log4g (a) logs (a?) —4logg (va)
|
1 2 Given y = e**, where k is a constant, find j—y
I X
| Circle your answer. 1
{ [1 mark]
fex
QX:e’“ dy—lcxe’“’1 dy _e”
dx dx dx k&
\
3 The diagram below shows a sector of a circle.
0
|
|
| The radius of the circle is 4cm and 6 = 0.8 radians.
' Find the area of the sector.
!
} Circle your answer.
|
! [1 mark]

1.28cm? 3.2cm? @ 12.8cm?

Wi
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4 The point A has coordinates (-1, a) and the point B has coordinates (3, b)

The line AB has equation 5x + 4y = 17

Find the equation of the perpendicular bisector of the points A and B.

M,’d'mm S ox =l

Do not write
outside the
box

[4 marks]

-S4+ - /77 S a= 4
2

S +4p= 177 > b=

=) W\‘d_‘oo‘\n*— o A% s (iJ 33

Turn over for the next question

LI

Turn over »
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5 An arithmetic sequence has first term a and common difference d. box
The sum of the first 16 terms of the sequence is 260

5 (a) Show that 4a + 30d = 65
[2 marks]

S.L' = 260 -
Y (204 154):260
D Qa+\Sd = 32.S

:7 4&* 30(“\ :bS

5 (b) Given that the sum of the first 60 terms is 315, find the sum of the first 41 terms.
[3 marks]

See = 3IS 306a+ 594) = 315
Sla + 59d= \O-§

F? o % = 2\

D WEF= PR N - —hu
= A= —'/1
> a= 20

S, = L%(‘*o #-20) > 4O |

M

Jun19/7357/1



5 (c) S, is the sum of the first n terms of the sequence.

Explain why the value you found in part (b) is the maximum value of S,

When n =49, Um:

[2 marks]

Sa, foe n>4', U, <0

and fDr n<d4l, Un>0.

The  valve of Sa 665147\5 Ja Adecrease

ﬁD( N Al SO s Hae ma ximun  vedve .

Turn over for the next question

LI ) Tum over >
05

Jun19/7357/1

Do not write
outside the
box



Do not write
outsido the
6 The function f is defined by box
1.2
f(x):z(x +1),x>0
6 (a) Find the range of f.
) [ mark];
/ |
o 742
6 (b) (i) Find f~"(x)
; [3 marks]
" 33 I/Z(UCI*\) = x= '/z(‘\;ila-\)
| = 20c = A
| J
> yt = oI
J
—"7 g = 22— |
J
| L
3 X Z22
j
|
i‘
6 (b) (i) State the range of f~'(x)
[1 mark]
-l
£ > 0. -
|
|
i
|
|
|
- = - N - a - ) - _J
L Jun19/7357/1



6 (c) State the transformation which maps the graph of y = f(x) onto the graph of
-1
= [1 mark]

Q@C\@L\V‘(\ )

6 (d) Find the coordinates of the point of intersection of the graphs of y = f(x) and

. [2 marks]‘
}2(114-4) = l)iaa—\

5 (T4 4) — o v = O

T D x4 3 -Rx +C =0

2 x=|
;5 \&"’\.
J

Turn over for the next question

|

L Tarm aver
07
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7 (a) By sketching the graphs of y = . and y = sec2x on the axes below, show that the

equation
1: sec2x
X

has exactly one solution for x > 0 ;
[3 marks]

i 7 (b) By considering a suitable change of sign, show that the solution to the equation lies
‘ between 0.4 and 0.6

; | [2 marks]
, x = Sec Lx =0 .

| e = ecO-8= ).ob%..

| S _

! 0-6 SQC\'?—- - . OQ3-,,

|

j The 2oly Ren mMus + Ge  boehaneen

| O- 4 Our\(‘)\ 0. b -

|

i 7 (c) Show that the equation can be rearranged to give

| %=~ cos~"

| | [2 marks]
| \

! x 3 o9l D X = CGS Ao

‘= S = = COS ' .

me

08 Jun19/7357/1
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7 (d) (i) Use the iterative formula

X = 1COS—1
An+1 — 2 Xy

with xq = 0.4, to find x,, x5 and x4, giving your answers to four decimal places.
[2 marks]

X, = ,/C_OS_ .4 = 0. 5796

2
] =1
X3 = A COS 0-S796.. = Q.43 .,
CO,

Xy = % oS 0-4763 = (. 5379

ra

7 (d) (ii) On the graph below, draw a cobweb or staircase diagram to show how convergence
takes place, indicating the positions of x;, x5 and xy4.

[2 marks]
0.71 Pt |
Suss ERRas :- -
08 T e |
| BEesE |
0.5+ b i b ‘
‘ BRNEE ! ’ RERES | ! R EEE
04 BUSaERRdRARIEEEd aRER Ll EAddfuNedaukhsd il
;‘ \i | ; 1 { l‘ : : ! N
0.2- I [T [ { | |
1 | ( : : l
0.11 | ; ) | ! “
t | Gl
YR 0z 03 0.4 05 ) 06 0.7
' ’ X x5 N k; .
Turn over p

LY
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10

n—1

8 P(n) = Zk3 - Zk3 where 7 is a positive integer.
k=0 k=0
8 (a) Find P(3) and P(10)
[2 marks]
3
Pla)= n
) % (2) = 27
5 plw)= toco
8 (b)  Solve the equation P(n) = 1.25 » 108
[2 marks]

Plo)=n® = [ o< x10®

> 0= S00.

.

Jun19/7357/1
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9 Prove that the sum of a rational number and an irrational number is always irrational. bor

[5 marks]

ASSU{T\Q M Sum U r()\ﬁ(‘/\(\/\ -

a
8TV@ b o /b ) CL(\C)\ Mg Gecobonak nuonp e

~J

\ Then |e4 the rohioned  number he
|
l
I

- <
bj Nn. ,ﬂ)lso‘ ¢4 their o be 3TV%bj d .

a, b, cand d  ouwre ok

|
f Q C - :
i /b ¥ 0= /d \ N\’e\C)G/rS "
! — C Qa
" Then N = X %
| = be — ad\
bd
Then @@ s cotionod 5 Wi ch

Conkraddchs WIe AsSSumnpbon  Hak
O 15 decorSonal .

Turn over for the next question

e
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10 The volume of a spherical bubble is increasing at a constant rate. box

Sho;rv that the rate of increase of the radius, r, of the bubble is inversely proportional
tor

4
Volume of a sphere = 51rr3

[4marks]"
V = Y |
}
| dv Av |
dr = 4’ & = RGO |
! |
| |
i o dy v
o U ae AC ‘]
g R |
Lre” |
|
=) i“ Lt

l

i

i

Jun19/7357/1
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11 Jodie is attempting to use differentiation from first principles to prove that the gradient box

. T
of y = sinx is zero when x = 0

Jodie’s teacher tells her that she has made mistakes starting in Step 4 of her working.
Her working is shown below.

VA
A
|
|
| B
i |
| |
{ |
| |
| |
: :
| ﬁ T N X
| 2 2 th
|
sin (— + h) —sin (—)
‘ Step 1 Gradient of chord AB = 2 7 2
‘ (T T (T
S0 9 ~ sm(§) cos (h) + cos (5) sin (h) — sin (5)
P - J
. (T [cos(h) -1 T\ Sin (h)
Step 3 = sin (5) (T) + cos (5) 2
Step 4 For gradient of curve at A,
let ~ =0 then
cos(h) -1 sin (h)
— = 0 and n 0
1 Step 5 Hence the gradient of the curve at A is given by

| sin(g)xOJrcos(g)xO:O

|
|
|
|

1 4

Jun19/7357/1
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Complete Steps 4 and 5 of Jodie's working below, to correct her proof. i box

[4 marks]

Step 4 For gradient of curve at A, ‘

coslm-)
et w3 0. Then — 20
And Sin(n
n — O .
Step 5 Hence the gradient of the curve at A is given by

So®E) v0  + cos(E)x 1

Turn over for the next question

Sl -7,
h

Turn over »
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12 (a)

A

16

Show that the equation

2cot? x + 2cosec? x = 1 + 4 cosecx

can be written in the form

acosec? x + hcosecx + ¢ =0

i
'2( cosecd> —|) 4+ Jcosec’>x = | 1+ 4cosecx

| Do not write

[2 marks] \

D 4 coSect*x  — Lcosecd — 3 =0

Jun19/7357)1

outside the
box
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12 (b)  Hence, given x is obtuse and box
2cot? x + 2cosec? x = 1 + 4 cosecx
find the exact value of tanx

Fully justify your answer.
[5 marks]

beosec™ ne — Leasecx —3=0

y + Jlb*u? 3/ -
2

|
7
= CoSe( o = = p) 2
%
-1
Sin ce lcosec DC\ = | ,Colecac + 4
G
Z2cot o v+ /e = L+ b
S
D 2coktx = 2
S
=) cott~ = “
> fantx= %
-2
D tonx= A5 .
Turn over for the next question
) o Turn over p

17 Jun19/7357/1
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13 A curve, C, has equation

Show that C has exactly one stationary point.
Fully justify your answer.

23¢-3

f=¢ 2

0w
N
®

7] Do not write

| outside the
| box
|

[7 marks]

QCcuC  uwnan

aae
€

StafSenaay
D)
x40

f‘C)C;\ Jan)
e

oS

dQ (\C‘ay:\(\mf ik 1

M3 S ale .

; ZE(0 “n
2x-$

Q fo | Ne)

solkmon g Boc-2:=0,

ac |

g
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14 The graph of y = :2;‘»—1 is shown for 0 < x < 4 b
) A
8<
6.
4+
2] |
A
0 ‘ H >
0 2 4

Caroline is attempting to approximate the shaded area, A, under the curve using the
trapezium rule by splitting the area into » trapezia.

14 (a) When n =4

14 (a) (i) State the number of ordinates that Caroline uses.

[1 mark]
' 14 (a) (ii) Calculate the area that Caroline should obtain using this method.
Give your answer correct to two decimal places.
1 [3 marks]
| x| O I 7 3 4
aulo I 3.2 sS4 1S9y
| J
J
i



21

_J_ Don%tv::fe

outside the
z X x (O + 78204 * 2(113-2+5.4) box
= 1336

14 (b) Show that the exact area of A is

16 —In17
Fully justify your answer.
1 [5 marks]
| -
'; et u= x| Then axc - 2 .
2x=0 D u= |\ /‘—h'e“ dx: %‘x \
=4 D ws M.
[l
Q 7:90_3— e = Q 3‘% d
) W e ~,
= (u‘—:i e
-
1 \
| = Q | — G O
| J
| |
| -
‘! = !—(L - In \.:J P
| [}
|
= I I o -\
| = (b— n\.
1
|
|
|
\'
|
‘ Question 14 continues on the next page
{
| B
Turn over p

e
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S — — — — - ——— S — T ‘ Do not write
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14 (c) Explain what would happen to Caroline’s answer to part (a)(ii) as n — ‘ box
| [1 mark]i
|
The _appangimalien Yends o wouds |
6 — WITT .
i
|
|
i
|
|
£ Jun19/7357/1



15 (a)

24

At time 1 hours after a high tide, the height, h metres, of the tide and the velocity,
v knots, of the tidal flow can be modelled using the parametric equations

2t 2
=4 — [
v=4-(3-2)
h=3-2Y1-3

High tides and low tides occur altemnately when the velocity of the tidal flow is zero.

A high tide occurs at 2am.

15 (a) (i) Use the model to find the height of this high tide.

[1 mark]
h=3-—2 3} -3 = S—&Sm
15 (a) (i) Find the time of the first low tide after 2am.
[3 marks]
2t X
V=0 = 4- (—g—-ﬂ
5 E-21: 2.
2D t-Bom
>  Bam
15 (a) (iii) Find the height of this low tide.
[1 mark]

h=3- 233 = 0.\2w.

i

Jun19/7357/1

Do not write
outside the
box



25

Do not write
ide th
Use the model to find the height of the tide when it is flowing with maximum velocity. Mor

[3 marks]
e - f?.t .
V. is moxmised  ynen £%5 -2 =0,
oc, £=-3.

When €3,
h: 3“7—3\)—0_ = \gm,

Comment on the validity of the model.
[2 marks]

The mode !  Ts  [imitec| bj tHme -

A’S ’f Increases ; Hhe he}\()\\;(' conbnwes fo

decreage [H.e. oldlec Hae piint of  (ow Boe ).
@» (.l/\f\f\er\ £=6) .

Turn over for the next question

Turn over p
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16 (a) y=e~¥(sinx + cosx) box

Find d—)
dx
Simplify your answer.
[3 marks]
- /o ;
u=- e CSN'\DC- ’f‘C.OSJC) £- e -
J
| -2C
['=e
| oV _ R arey
| 2 - o (sinxrcwosx) 4 & (cosx -sinx) q = Sinx +cos>
( J
‘ -
[ = - e S %‘ = (08x - SimdC.
i
16 (b) Hence, show that
Je‘x sinx dx = ae *(sinx +cosx) +¢
where a is a rational number.
[2 marks]

'(‘—?,e.x.ﬁnxdx: e_x(STnOC +0CSXY 4+ ¢
7

- " - - , _
‘ =) VQCSMDCO\I = ¢ (Sinx+ cosx) +c.

i

Jun19/7357/1



27

Do rot write

16 (c) A sketch of the graph of y = ¢ *sinx for x > 0 is shown below. Mﬁm

The areas of the finite regions bounded by the curve and the x-axis are denoted by
Ay Ay, i A, ..

VA

‘ 16 (c) (i) Find the exact value of the area 44
|

[3 marks]
imits of A ace O ancdl T -
T ‘ —
- - ~2C ~
Q e Sax dox = 2 [Q (‘sinx +cosx)—\
T =1y
-1 - ']
= 3S(-¢ = |
-
= (23 ~\
[ l "
! Question 16 continues on the next page
Turn over b

i
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, , N
| |
16 (c) (i) Show that |

|

| A |
[4 marks] w

L J
v - LV i) : =
e + =
_ e 4+ec . ) o
J Z
I
| == oy s
{ _@f e/"
9 7 _ .
| AL = e
‘____q-— —TTA‘
| A D—
A 2

W

Jun19/7357/1
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16 (c) (iii) Given that

A
;;:1 —eF
show that the exact value of the total area enclosed between the curve and the
Xx-axis is
14+el
2(e™—1)
[4 marks]
The vales of An Hrm o cH e i
J
Seoes, — Giftees
-7
o#® e | I
= = =y > N
S°° e 2 l—o
-
P —
2(e7- 1)
i
|
1
|
END OF QUESTIONS
m mrmrm Jun19/7357/1
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