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ADDITIONAL MATERIALS

In addition to this examination paper, you will need:

e a WJEC pink 16-page answer booklet;
¢ a Formula Booklet;
e a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen or correction fluid. You may use a pencil
for graphs and diagrams only.

Answer all questions.

Write your answers in the separate answer booklet provided, following the instructions on the front
of the answer booklet.

Use both sides of the paper. Please only write within the white areas of the booklet.

Write the question number in the two boxes in the left hand margin at the start of each answer,

for example, . Write the sub parts, e.g. a, b and ¢, within the white areas of the booklet.
Leave at least two line spaces between each answer.

Sufficient working must be shown to demonstrate the mathematical method employed.

Answers without working may not gain full credit.

Unless the degree of accuracy is stated in the question, answers should be rounded appropriately.

INFORMATION FOR CANDIDATES

The maximum mark for this paper is 120.

The number of marks is given in brackets at the end of each question or part-question.

You are reminded of the necessity for good English and orderly presentation in your answers.
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Reminder: Sufficient working must be shown to demonstrate the mathematical method employed.

Solve the equation
6sec’x — 8 = tanx

for 0° < x < 360°, [6]

Differentiate the following functions with respect to x.

a) x’In(5x) (3]

b) (x + cos3x)* [2]

The diagram below shows a plan of the patio Eric wants to build.

The walls OA and OC are perpendicular. The straight line AB is of length 4m and is
perpendicular to OA. The shape OBC is a sector of a circle with centre O and radius
OocC.

The angle BOC is % radians. Calculate the area of the patio OABC. Give your

answer correct to 2 decimal places. [4]

© WJEC CBAC Ltd. (1300U30-1)
stemup.co.uk


https://stemup.co.uk

The sum to infinity of a geometric series with first term ¢ and common ratio r is 120.
The sum to infinity of another geometric series with first term ¢ and common ratio 45°

1
is 1125 . Find the possible values of r and the corresponding values of a. [6]

The function f(x) is defined by

6x+4
/0 = oo

a) Express f(x) in terms of partial fractions. [4]

. 3x+2 - .
b) Find J-(x— D+ D2x+3) dx , giving your answer in the form aln|g(x)),

where a is a real number and g(x) is a function of x. [5]

1300U301

03

Geraint opens a savings account. He deposits £10 in the first month. In each
subsequent month, the amount he deposits is 20 pence greater than the amount he
deposited in the previous month.

a) Find the amount that Geraint deposits into the savings account in the 12th month.

[2]

b) Determine the number of months it takes for the total amount in the savings
account to reach £954. [3]

The diagram below shows a sketch of the curves y = x? and y= 8/x .

Y
A

B X

@)

Find the area of the region bounded by the two curves. [7]

TURN OVER
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4

2—Xx
J14+3x

of x. State the range of values of x for which the expansion is valid.

Find the first three terms in the binomial expansion of in ascending powers

By writing x = % in your expansion, find an approximate value for /22 in the form
% , Where a, b are integers whose values are to be found. [8]

For each of the following sequences, find the first 5 terms, u, to us. Describe the
behaviour of each sequence.

a) u,=sin (%) 2]
b) Ug = 33’ u, = 2un—l -1 [3]

Solve the equation

6x° —17x* =5x% + 6x° —0 5]
(Bx+2) '

lIIII a) Express 9cosx +40sinx in the form Rcos(x—), where R and o are constants

with R > 0 and 0° < o < 90°. [3]

b) Find th i ible value of 12_ . 2

) Find the maximum possible value o Soos s A0S T a7 (2]
© WJEC CBAC Ltd. (1300U30-1)
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EIZl The diagram below shows a sketch of the graph of y = f(x), where
f(x)=2x*+12x+10-
The graph intersects the x-axis at the points (p, 0), (¢, 0) and the y-axis at the point

(0, 10).

y

A

(0,10)
(¢,0) —
(®.0) O

a) Write down the value of ff(p). [1]
b) Determine the values of p and g¢. 2]

c) Express f(x)in the form a(x +b)2 +c , where a, b, ¢ are constants whose values
are to be found. Write down the coordinates of the minimum point. [3]

d) Explain whyf_l(x) does not exist. [1]

e) The function g(x) is defined as
gx)=f(x) for 3 < x<eo
i) Find an expression for g‘l(x). [4]

ii) Sketch the graph of y = g‘l(x), indicating the coordinates of the points where
the graph intersects the x-axis and the y-axis. [2]

TURN OVER
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[ 1 | 3 | Afunction is defined by f(x) = 2x> + 3x - 5.
a) Prove that the graph of f(x) does not have a stationary point. [2]

b) Show that the graph of f(x) does have a point of inflection and find the
coordinates of the point of inflection. [4]

c) Sketch the graph of f(x). [1]

T

Evaluate the integral J x?sinx dx . [6]

0

A rectangle is inscribed in a semicircle with centre O and radius 4. The point P(x, y) is
the vertex of the rectangle in the first quadrant as shown in the diagram.

y
A
P(x, »)
0 > X
a) Express the area A4 of the rectangle as a function of x. [2]
b) Show that the maximum value of 4 occurs when y = x. [7]
© WJEC CBAC Ltd. (1300U30-1)
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The parametric equations of the curve C are

x=3-4t+ ¢,

a)

b)

a)

b)

b)

Find the coordinates of the points where C meets the y-axis.

y=@-1.

Show that the x-axis is a tangent to the curve C.

Prove that

cos(a— B)+sin(or + ) = (coso +sinex)(cos B +sin ).

. cos30+sin56

I) Hence show that m

.. . c0s 36 +sin56 )

ii) Explain why cosd0tsndg * cos@+sinf when 6=

Use a suitable substitution to find

xZ
J 3

1

Hence evaluate J
0

© WJEC CBAC Ltd.
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END OF PAPER
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[3]

[5]

[2]

[3]

[5]
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sumame  StemUp Model Solution

Answer booklet Write the question number in the left-hand margin at the start of each answer.

Question
number

| b6sec’x — 8 = tan x

6(l + tan’x) — 8 = tan x

btan’x —tan x — 2 = 0

Gtan x = 2)Qtan x +1) = 0

/
tan x = or tanx=-7

RN EN

tan x = X = 33.690..° = 33.69°, x = 180° + 33.69° = 213.69°

tan x = —é.‘ x = 180° — 26.565..° = 153.43°, x = 360° — 26.57° = 333.43°

x = 33.69° 153.43°, 213.69°, 333.43°

2 (a) y = x®In(5x)

dg— 5 3 S
W—Bxln(Sx)+x X —

3x?n(Sx) + x* = x*BIn(Sx) + 1)

\

2 (b) y = (x + cos3x)"

d
d—z = q(x + cos3x)3(l — 3sin3x)
T TT
3 LAOB =5 -3 =%
AB 9 T
B'W'W'gm’ OA—S’cos?—‘h/Bm

Area of triangle OAB = é X § x /3 = 843 = 13.856... m?

/ ! 32
Area of sector OBC = 3726 =5 x 32 x % = Trr = 33.510... m?

Area of patio OABC = 13.856... + 33.510... = 47.366...

= 4737 m* (2 dp.)

a a 225
4 I—V=I20 (’) I——C/rzzT (2)

a=1200-7r) = ?(/ —42)
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Question
number

S (a)

s )

6 (a)

6 (b)

240 — 240r = 225 - 900r?

900r* — 240r + 1S =0 = 60r* —lér+1=20

CGr-=D00r-1) =0

S

\\

r

I}
—i a=120x 5 = 100
L a=120%x 2 = o3

= 10

(both give [r] < | and [4r%] < ), so both sums to infinity exist)

bx + 4 _ 4, B, _c
=D& +D0x+3) ~ x-1 x + 1 2x + 3

éx + 4 = Alx +1)(2x +3) + Bx - 1D02x + 3) + clx+ Dl = 1)

x=105L 10=A0() = A=

x=-I -2=8B(-2)() = B=|

x=-3: 5= c(-é)(-i> o 2(=-5 - C=-4

f(x)= xI ) 4

+ -—
- x + 2x + 3

I
3x+2 = 7(6;( +4), so

f 3x + 2 dy = lf | + | [4 d
G-De+Dx+3 X2 | 5T " %x+1 " m+3z|H

= é[ln/x =] +Inlx + 1] = 2ln|2x + 3] + In C:l

A eG=DGF D !
—’n _— a —)
2 (2x + 3)? ( 2

Arithmetic sequence: a = 10, d = 0.2 (in £)

To=a+W-Dd=10+02-1)x02=122

Deposit in the 12th month = £12.20

n

S, = [2a+(n—l)d]=%[ZXI0+(V;—I)X0.2]=QSQ

~|

9560 = n[100 + n — 11 (multiplying by 10)

n? + 99 — 4560 = 0
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Question
number

9 (a)

W -60)n +159) =0

n =260 (n=-IS9is impossible)

It takes 60 months.

Intersection: x* = 8% = x? = 64x

x(63-64) =0 = x=0o0rx=4

Area = j:’<2?x’/2 - x2> dx

F16 3 "
(g3
0
! !
= ? X8 - —x64-0
_ 128 64 _ ( t)
= 3 3 = Square units,

2-x _ -1/2
m = (2 X)(’ + 3)()

(,+3X)//2_,+( (3) M(g}Z

3

—+—+
12 X

2-x / 3 27 \
m=(Z-X)(I'?X+?X2+...)

27 3
=2—3x+7x2—x+7x2+.‘.

33
=2 - bx+ 0 +

Valid for |3x| < 1, ie. [x| < L (—é <x< %)

3
L 2 -1/22 43/22 43 422 43422
= — . = = = — X — =
X = 53 Is in this range:  LHS = Zam—rny = s~ 22 X s I
4 33/ 7 2 3 323
2 _ -
- — ¢ —( — = - — ¢+ — = —
RHS % 2 = 53 4 ( 22 2=t T 176
43,22 323 323x 110 16lS
B —— = 422 = =
110 176 176 x 43 344
. : —
up = sin{ — =1, uy =sin 1 =0, uz = sin( —-= = -,
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Question
number

. WAL
Ug = sin 21 = 0, us = sm(7> =

First S terms: |, 0, =1, 0, |

The sequence is periodic (it repeats every G terms).

u, + 1
9 (b) U, = 22U, =1 = U, = 5
33+ 17 + 1 9+
Us = P = ,7, Ug = P = Q, sz = P = S,
S+ 3+
Uy = P = 3, u = 2 =2
First § terms: 2, 3, S, 9, 17
The sequence is increasing (divergent).
10 6x° = 17x" = S + 6x2 = X°(6x3 — 17x> — Sx + 6)
= 63 — I — R N L A
Let p(x) = 6x* = 17 — Sx + 6. p( 7)) =3 Tt 6=

so (Bx + 2) is a factor: 63 — 17> = Sx +6 = (3x +2)(2x* = 7x + 3)

*Gx + 2)(2x> - 7x + 3
Xx + 2)(2x x+):0 = X202 -7x+3)=0 ((x+2%+0)

Gx +2)
x*CQx - DNl -3) =0
/
x=0 x= 5 X = 3
Il (a) Gcos x + 40sin x = Rcos x cos o + Rsin x sin a

Rcos o = 9, Rsin o = 40

R = (% + 40%) = 163] = §]

0
tan o = QT o o = 77.319.° = 77.32°

9cos x + 40sin x = Glcos(x — 77.32°)

12 12
Il (b) 9cos x + 40sin x + 47 Glcos(x — 77.32°) + 47

This is greatest when the denominator is least, i.e. when cos(x — 77.32°) = |

12 12

stemup.co.uk


https://stemup.co.uk

Question
number

12 (a) | flp) =0, so ff(p) = f(0) =10

12 (b) 22 +12x+10=0 = 202 +6x+S5)=0 = 2(x+S)lx+1) =0

P:-S) q:——[

12 (c) flx) =202 +6x + 5] = 2[(x + 3)> =3 + 5] = 2[(x + 3)* — 4]

flx) = 2(x + 3)> - 8 (a=2,b=31c=-8)

Minimum point (-3, —=8)

12 (d) f is not a one-to-one function (it is many-to-one): e.q. f(=S) = f(-1) = 0,

so 7! cannot be defined.

12 ()(G) | Lety=2(x+3)-8

(x+3)2=—y;g

y+3
2

Since x 2 =3, take the positive root: x = -3 + \/

g"(x)=—3+\/x+g (x 2 -8)

2
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Question
number

12 () (i)

<

y=9")

(o, 0)

(-3, -3)

13 (a) flx) = 6x°> + 3

x?> 2 0 for all x, so £(x) = 3 > 0 for all x.

£ (x) = 0 has no real roots, so the graph of f(x) has no stationary point.

13B) | ) = 12x

fx)=0 = x=0

For x < 0, £'(x) < 0 and for x > 0, F'(x) > 0, so £'(x) changes sign at x = 0

(and £(0) = 3 # 0), so there is a point of inflection at x = 0.

£(0) = =S: point of inflection is (0, =S)
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Question
number

13 (c)
[
- £() /
Y I\A//
0 00 "
/”(0}-/‘5)

Integrate b rt~—2ﬁ—' :ﬁ~2 = -

/q negrae gpa S U = X a,x—SIV)X dx' X, V= —C0s X

f x’sin x dx = [-—xzcos X f (-2x cos x) dx = [-—x cos x f 2x cos x dx

Parts again (u = 2x, v = sin x). f 2x cos x dx = [ 2x sin x| T - f 2sin x dx
0 0

= [Zx sin x:lzf + [Zcos x](’)‘

| = [Zx sin x + (2 = x*)cos x]"
0

=[0+Q-m)CED]-[0+2x1]

= -2-2=m°-4 (=537)

1S (a) | P lies on the circle > + ¢* = 16, so y = /16 — X°)

Width = 2x, height = y

A = 2xy = 2x/(l6 — x*)

1S (b) A = 2x(16 — x2)"2

dA ]
— =206 = )" + 2x x 716 = )" x (=2x)
22 2006 = x2) = 2% 4(8 = x%)
_ 22 _ _ -
2(I6 de) _ XZ)I/Z (,6 _ XZ)I/Z (Ié _ XZ)I/Z
A
Atamawmumd— 0: 8—x2=0 = x*=38

x = 242 (x > 0, so the negative root is rejected)

g =6 —-x%) = L6 —8) = 8 = 2.2
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Question
number

16 (a)

16 (b)

17 (a)

17 (b))

Therefore y = x.

A =86 — X))+ 4(8 — x°)x(6 — x°)7"*
e 16 — 2
aeA =802 2 0
At x = 24/2: S AL -8 < 0, so this is a maximum.

ax? 3

C meets the y-axis when x = 0: 3 — 4t +t> =0

G-Dt-3)=0 = t=lort=23

t=10 y=04-1)2%=4 point (0,9)

t=3 y=(0-3)=1 point (0, 1)

dx dy

- = T4+ 2 - =24 -1t
dy _ dyldt _ -2(4-t)

dx  dxfdt T -4 + 2t

a
At a stationary point d—i =0 -2(6-t)=0 = t=4¢4

t=64 ¢y=(4-4)7=0, x=3-16+16=3

So C meets the x-axis at (3, 0) where the gradient of C is 0,

i.e. the tangent to C at (3, 0) is y = 0.

Hence the x-axis is a tangent to the curve C.

LHS = cosCa — B) + sin(a + B)

=cos a cos B+ sinasinPB +sinacosP +cosasinf

cos alcos B + sin B) + sin alsin B + cos B)

\

\

(cos a + sin a)(cos B + sin B) = RHS

Put a = 46, B = 8 in the identity from (a):

cos(46 — ) + sin(406 + 8) = (cos40 + sin4yB)(cosd + sinB)

c0s30 + sinSO = (cos40 + sin4yB)(cosd + sinB)

c0s36 + sinSB

Dividing by (cos48 + sin4B): ————— = cosB + sind

c0s40 + sin4d
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Question
number

3 3
17 (L)) | When 6 = ,—:, 46 = Tn: c0os490 + sin4d = —% + % =0

c0s36 + sinSB

So the denominator is zero and ———
c0s40 + sin4B

is undefined,

hence it cannot equal cos® + sin® at this value of 6.

a
12 (a) | letu=x+3 sox=u-3 and d—i=l(a’x=du)

f(xfg)q dx:f(u;f)z du:fuz_5:+‘? du

= f w2 -6u2+ %) du

u™ bu™ u— ! 3 3
= — - + + =t — - — +
-l =2 -3 C u u2 u3 C
= / + > > + C
X+ 3 (x + 3)? (x + 3)°
P 32 [ ) 3 3 ]

12 (b) Jo (x + 3)¢ dx—\‘~x+3+(x+3)2—(x+3)3jo

\\

_ [ 3 3 T3 3\
'('?*7'@)'('?*7'7)
! !
9

7
=— (= 0.000736..)

T4 76
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