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

1. The function f'is given by

Sx)= (2x—52)?§:§(x+ 2)

(@ Express f(x) in terms of partial fractions. [4]
J(:x):A ............. +..D L S
e Ax=$ Xl xA2

...................................................................................
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(c) Show that the sign of 1 (x) changes in the interval x =2 to x =3. Explain why the
change of sign method fails to locate a root of the equation f(x)=0 in this case.  [2]

........... ;a\)d‘ga«\%n‘“\p
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2.

(@) Find all values of 6 in the range 0° < 6 < 360° satisfying

3cot@+4cosec’f =5 | [5]
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(b) By writing 24cosx— 7sinx in the form Rcos (x+a), where R and a are constants with
R >0and 0° < a < 90°, solve the equation

24cosx—Tsinx =16

for values of x between 0° and 360°.

.......... Qs‘aui*\'a«\o&=l'0&:lé7§,é°
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3. The diagram below shows a badge ODC. The shape OAB is a sector of a circle centre O and
radius rcm. The shape ODC is a sector of a circle with the same centre O. The length AD is

5cm and angle AOB is % radians. The area of the shaded region, ABCD, is Bz cm?.

..........................................................................

2
R

(@ Determine the value of r. [4]

........... A - d{Se.cj‘&r: @!’7‘
fec | i
........ Am&&kaéneﬂ&,:@ (F’*‘S—)L- 7‘>’;L‘/(i0t’+7~5>
' o

................. o AT = M (e 2eS)
.................................. S o 1
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4. Afunction fis given by f(x)=[3x+4|.
(@ Sketchthe graphof y= f (x) Clearly label the coordinates of the point A, where the

graph meets the x-axis, and the coordinates of the point B, where the graph cuts the
y-axis. B3l

}?—\Sx\-iﬁ\

B@,o}

W
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(b) On a separate set of axes, sketch the graph of y = -12- f (x}—& , where the points A and

B are transformed to the points A’ and B".
Clearly label the coordinates of the points A'and B". [3]

(0,-+)

T
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5. Prove by contradiction the following proposition: o

When x is real and positive, x+—8—;— >18. [4]

................... Smpgasem¥&<lg
oC
£
.................................... .o(ox—l’}'gl<‘g?€;“
2 (
......................................................... =\ B O
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6. (a) Differentiate cosx from first principles.

: cos (tih)— ces
,,,,, A ( ;) 2. COSX 5i(i>3ﬁij@05(&‘?cbl

[51}
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(¢} Find _’. x*’sin2xdx . [51

1300U301
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7. Showing all your working, evaluate

50
@ 2 (4r+5) 41
.............. ST S - N B
........................................................... ’#272»‘&‘1""
e NS 27 RS = 4%

L
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8. The function f'is defined by

f(x)=x+4x*-3x-1.
(@) Show that the equation f(x}=0 has a root in the interval [0, 1].

(b)  Using the Newton-Raphson method with x, =0-8,

(i) write down in full the decimal value of x, as given in your calculator,
(i)  determine the value of this root correct to six decimal places.

ﬂh‘» ............ 4'1‘\—1.(\"3:(‘““\ ..................................................................................
D A Bm R
............ X, 208616541353

.................................................................................................................................................................
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9. The diagram below shows a sketch of the curve C, with equation y = —x*+zx+1 and a
sketch of the curve C, with equation y =ces2x. The curves intersect at the points where
x=0and x=rx.

Calculate the area of the shaded region enclosed by C,, C, and the x-axis. Give your answer
in terms of 7. [9]

,,,,,,, J("X—z-{—ﬁx—i—\)OLX, —.2

T
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10. The function f has domain [4,%0) and is defined by

Examiner
‘ only
_2(3x+1) & '
/)= 2 _2x-3 x+1"
@ Showthat f(x)=X*Z 4]

P
——

............. Gt L+ F—

(b) Determine the range of f(x). [211
......... il“’f'l"—’-é
00 + 2

T
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(d) Find the value of x when f(x)=f"(x). [4]

..................................................................................................................................................

...................................................................................................................................................................................

........................................................................................................................................................................................

...........................................................................................................................................................................................

(©) Find an expression for f~'(x) and write down the domain and range of . [4]|
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1. A curve is defined parametrically by

x=26+sin26, y=1+co0s26.

(@ Show that the gradient of the curve at the point with parameter & is —tané . [6]

&%:14—2%28 = —238a29 L

................................................ Ao 2 2250 2O

T

© WJEC CBAC Lid. (1300U30-1)

Examiner
only



23

=

(b) Find the equation of the tangent to the curve at the point where 6 = 4
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12. (a) Given that @is small, show that 2cos@+sinf—1~1+6-6>. [2]
S
.................... l(l*‘@)*&*\
A

(b) Hence, when 0 is small, show that

1
2cos@ +sinfd -1

~ 1+ab+bb?,

where a, b are constants to be found. [41

...........................................................
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13. The diagram below shows a sketch of the graph of ¥y = f '(x) for the interval [xl,xi} .

¥
A

S ————

(@ Find the interval on which f (x)’ is both decreasing and convex. Give reasons for your
answer. [2]

....................... &(x)clgarem;mxavj((x><oSaa.)t—,__‘?O

® il
B 5 (x>6c=rwe>1, ..... )L(x)>o .................... S Ko TR
............................. ( -<+'V<%4‘0\<ﬁuet\f‘)
e ............................... ............................................................................
.............................................. norecizstre;&rcaiar\tb‘xg"?@
(b) Write down the x-coordinate of a point of inflection of the graph of y = f(x) Ml

...................... &Jr’ea&'la’\:7cz‘\m\g\t'x{—®i\m
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(b) Hence, solve the differential equation

dx _x%
dt Inx’
giventhat =3 when x=1.
Give your answer in the form #* = g(x), where g is a function of x. [5]

14. (a) Given thaty:H;‘m‘,show that—gz;xlg—x—. 21|
= it = 4 /=]
......... Jz %i\\k\lr\xd“@/x,
..... dy “\/é}}.“\)\é}_}.?@}“ wtdaae .
Fi e b
.................................................... J o TSNS <l
............................... :\“—‘r\x:”lﬂ'x,
DC?' x'L
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15. Robert wants to deposit £P into a savings account. He has a choice of two accounts.

* Account A offers an annual compound interest rate of 1%.

* Account B offers an interest rate of 5% for the first year and an annual compound
interest rate of 0-6% for each subsequent year. :

After n years, account A is more profitable than account B. Find the smallest value of ». 51

e (oo (Lo} > (res)(voed |
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