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

1. Solve the inequality (x—1)(x+6)<9—2x—x7. [5]
=D +6) <q-2x—x
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2. Theline L, passes through the points A(-2, 0) and B(3, 5).

(@ Find the equation of L,. [3]
............... e
Gradient of L) = < 2 =1

The line L, is perpendicular to L,, passes through B and intersects the x-axis at the point C.

(b) Find the coordinates of C. [3]
Gradient of L, = —% = = (perpendicular to L)
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(c) Show that ABC is an isosceles triangle and calculate its area. [5]

AB = (3 - (-2))? + (§ = 0)?) = (25 + 25) = /50 = 532

05
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3. Showing all your working, simplify the following expressions.

("2)4 (*/5 )—§ [3]

( V0 )—3/3 = (01/2)—2?/3 =g 93
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3-a3 _ (3-av3)(2 - 343)
2+ 33  (2+33)02 - 343)

_ 6 =93 — 2ay3 + 9a
T 4 — 643 + 643 - 27
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4. The diagram below shows a sketch of the curve C with equation y = x*> —4x+6 and the line L
with equation y =—x+16. The curve and the line intersect at the points A and B.

y
A
C
A
B
L
0 =
(@) Find the coordinates of A and B. [4]
Athand B P —Gx+6=x+16
B e e
(x-5)k+2)=0
x=-2 o x=§
x=-2 g=-(=2) +16 =13
x = S y=-5S+16 =1
AG2 18) and B, 1)
08 © WJEC CBAC Ltd. (2300U10-1)
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(b)

Calculate the area of the shaded region enclosed by C and L.

(-2 + D +50)-(5+6-20)

3 2
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5.

Find the range of values of k for which the quadratic equation x*+kx+k+3=0 has two
distinct real roots. [6]

For two distinct real roots: b?> — Gac > 0

Gnitical values: k= =2, k= 6
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6. The function f'is defined by f(x)=x*—-3x*—6x+8.

(@) Use an algebraic method to solve the equation f(x)=0. Show all your working. [6]
fa) =1-3-6+8=0, so(x—1)isa factor

12
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The curve C has equation y = f(x).
(b) Find the x-coordinates of the stationary points of C and determine their nature. [7]
Y =3¢~ bx -6
........ K e
..................... ﬁz-z___
At stationarg points g = 0: B -6x-6=0
X2 -2x-2=
X'Zi«/((—Z)Z-Z‘fX/X(—Z))'2121/'2=,11/3 .............................................................................
XE1=3=-0732.. and x=1+ 3= 2732
15
_____ T
x=1-=+3 6(—-—4+3)—6=-6y3<0 = wmaximum
x=1++3 60 +3) —6=6y3>0 = wminimum
L5 X =1 = B (70.732) is a maximum point
_______________ x = 1+ ¥3 (2.732) is a minimum point
13 © WJEC CBAC Ltd. (2300U10-1) Turn over.
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(c) Sketch the curve C, clearly labelling the points where the curve crosses the x and y
axes. [3]
Y

@, 8)

Q, 0)
(-2, 0) 0 (4, 0)

14
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7. The triangle ABC is such that AB = 20~/3cm, AC = 20cm, and angle ABC = 30°. Find the two
possible exact values of the area of the triangle ABC. [6]

Sine rule in triangle ABC (C opposite AB):

C =60° or C=180°—-60°=120°

(O
|
~
S
-8
>
\
&
S
o
|
W
S
o
|
NS
S
Q
|
W
S
o

A = 90°% Area = é x 2043 x 20 x sin 90° = 200+/3 cm?
A = 30°% Area = % x 2043 x 20 x sin 30° = 100+/3 cm?

16

© WJEC CBAC Ltd. (2300U10-1)
stemup.co.uk

Examiner
only



https://stemup.co.uk

17

17

© WJEC CBAC Ltd. (2300U10-1) Turn over.
stemup.co.uk

Examiner

only

2300U101

17


https://stemup.co.uk

18

8. Adcircle C has centre A and equation x? + % +2x—4y =4.

(@) Find the coordinates of A and the radius of C. [3]
X +2x+y -Gy =4

(b) (i) A straight line L, with equation ¥ =2x+1, intersects the circle C at the points P
and Q. Determine the coordinates of P and Q. [4]

(i)  Find the gradient of the tangent at each of the points P and Q. [3]
G) x®+0Cx+1D)>+2x-40x+1) =4

P(-1, -1) and QQ.4, 3.3)
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(i) The tangent is perpendicular to the radius at each point.
At P(-1, =1): A(=l, 2) and P have the same x-coordinate,
so AP is vertical and the tangent at P is horizontal.
Gradient of tangent at P = 0
i gy e
o QG 3B gradlent of AQ = TG TED T 20T 0
Gmd,entmctanentatdzz,,,i_,i .....................................................................................
T O e A R T T S T
19 © WJEC CBAC Ltd. (2300U10-1) Turn over.
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9. Giventhat y=2x?+x, find % from first principles. [5]

gy =Fflx) = 2% + x

R Tk
Zz = limy,op Flx + hi, — ) _ limi_y (4% + 2h + 1)
Y = ax v

Examiner
only

20

© WJEC CBAC Ltd. (2300U10-1)
stemup.co.uk



https://stemup.co.uk

21

10. Solve the following equation for values of 6 between 0° and 360°. [6]

15sin>@+2cosf =14

1SCl — cos®0) + 2cos © = 14

_ __!
B s
cosB=—4: B=70528.° = 70.53°
B = 3600 = 70.53° = 289,47
cos 8= —¢: ©=10.536.° = 101.54°

0 = 70.53° 101.54°, 258.46°, 289.47°
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11. The function fis defined by f(x)=x>—9x* +28x+4.

(@ Show that f(x) is an increasing function. [4]
f(x) = 3x* — I8x + 28

Since (x=3)* 2 0 forall x, f()21>0fralx

22
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(b)  Two straight lines, both with gradient 4, are tangents to the curve y = f(x). o

Find the equation of each of these tangents. [5]
Gradient of tangent:  £00) = 4 e
B T Bt 28 = e
B Xt 20 = 0 e
Xt B = 0 e
_____ G- =) =0 = x=2 o X=4
M) =222 2 9Q2%) #28Q2) #6232 e
) =97 2 904D £ 28C0) #6236 e
Tangent at (2, 32): y-32=646=2) = y=4%+24
Tongent at (4, 36): g - 36=4(x-4) = y=G+20 .

L
23 © WJEC CBAC Ltd. (2300U10-1) Turn over.
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12. The diagram below shows the graph of y = f(x).

g

y=f(x)

Draw a sketch of each of the following transformations on the diagrams provided.
Clearly label the coordinates of the stationary point in each case.

@ y=f(x+4) [2]

»
-

y=f(x)

(-3, 0) o 1

24
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1
) y=1(32) 2]
Yy
A
y=f(x)
T < X
0
LN EN),
25 © WJEC CBAC Ltd. (2300U10-1) Turn over.
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13. Given that 3sin’x — cos’x = 2, prove that sin’x = 3 cos’x.

Hence, or otherwise, find the possible values of tan x. [4]
3sin’x — cos’x = 2
sin’x = 3cos’x  as reguired
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14. The position vectors of the points A and C, relative to a fixed origin O, are given by
a = (3i + 4j) and ¢ = (-5i + 12j) respectively. The point B is such that OABC is a
parallelogram. Find the position vector of B and hence calculate the length of OB. [4]

OABC is a parallelogram, so OB = OA + AB = OA + OC

27
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Examiner
15. (@) Showing all your working, solve the following equation. on
log;36 — 2log;18 + log;180 + log,x =2 [5]

log336 — logsl8? + log3l80 + logsx = 2
logs36 — logs324 + logsl80 + logx =2
T
g T ) T
................... G
o0 s ) T

logs(20x) = 2

20x = 32 =9
......... L
T 0 T O

29 © WJEC CBAC Ltd. (2300U10-1) Turn over.
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(b) Showing all your working, solve the following equation.
2X4 +5%x2"-3=0 [6]
2x G +S5x2x-3=90

_____ A A

_____ s

.................. D

_____ 2% = =3 has no solution, since 2 > 0 for all x.
x = —|
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7
16. The binomial expansion of (2—x2) is given by
7
(2—x2) =a,+ azlx2 + a2x4 + a!3x6 + a4x8 + asxlo + aéx12 + a7x14.
(@ Find the numerical values of a, a, and a. [4]

General term: 7C, (2)7 ~"(—x*?)"
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(b) Using a suitable numerical value for x, show that
a,+a,tay+a,+as+a;=-126. [3]
a)+ ay; + a3 + aq + as + ag = =126  as reguired

END OF PAPER
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