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1. A curve C has equation y = 2x*(X — 5) d—x -
(a) Find, using calculus, the X coordinates of the stationary points of C.
“)
(b) Hence find the values of X for which Yy is increasing.
A )
() y= 22*(x-8)
y = 2%x3 - 10x?
— DIFFERENTIATION
~ Y4 =ax"
6 -
dy = nax
o 2
-} 2-~\
dy = (212%  +(2)(-10% )
ox
- axl - 202z
A1 stationary point ¢
bx* - 20x =0
-20)=0
J
0 or 2= 20 _ 0
s B o 3
(b) where y is increasing 4heve IS @ positive
gradient.
y= 2% - 1022} when we sketch @ qraph,
T . Wwe know:
! | / \ y= —a»3
1 y=+ ax." \ !
\ Y .
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Question 1 continued
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2. The adult population of a town at the start of 2019 is 25 000 \odL/. O-F YQ“ \

A model predicts that the adult population will increase by 2% each year, so that the
number of adults in the population at the start of each year following 2019 will form a
geometric sequence.

(a) Find, according to the model, the adult population of the town at the start of 2032
3

It is also modelled that every member of the adult population gives £5 to local charity at

the start of each year. ‘Parﬁ Al Sum

(b) Find, according to these models, the total amount of money that would be given to
local charity by the adult population of the town from 2019 to 2032 inclusive. Give
your answer to the nearest £1 000

3
(3) For Hnis ,Sequenc.o_ AN\
C x 102 ¢
100
‘erm ¢ 2S 0007,
sefm ordar: 9 2 4

Yyear ¢ 2019 p

. " e ® fﬁ. ) " :I:i -
Q4

?
a, 3
020, ---:-, 20232

seg‘uence .
v @ Y _ n=% e po—al \Y
O =ar

Wheve ¢ - N -
‘N = no. of years (INCLUDING :Q\q A W
2032 -2019° 13 , (¥}+\ =14

e

02 . o2
100

term 1 (3,) = 25 Ooo
9=

~
"

9,4 = (25 0o00)(1.02)

= 32 340.16...
32 300 (3 sf
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Question 2 continued

S 3l Sum formula ¢

S-,-‘ = &y (1-¢")
(1-r) p

, P 4

g, =125 000 x5)(1-1-02")

1-=1-02
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- 125 000 (1-1-02 )
41-1.02

1996 742

= 1993 poo (nearest 4housand)
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3. (a) Find the first 4 terms, in ascending powers of X, in the binomial expansion of
1+§
4
giving each coefficient in its simplest form.
3
has no »
(b) Find the term independent of X in the expansion of
w 1+§ ’
X3 4
3
(a) Binomial expansion formuda %
[(24b%2)" = "C a'(ex)® + "C & (bx) + "C &7 (bx) 4
n 0 .
C = n! n: power of binewmial
osition of devm)-1
OR.: USE CHWOOSE FuncCTioNn OoN CALCuLATOR.
; Vo1,
4
212 g\ 12 2= (Y 12 =292 12 1137 443
4 L 4 4 «
2 n R
NOTES:-he first and last C_ are always =4
R .
=~ C._ is alwa o n
12 12
cC.=1 c. =2 . 6
g (12=2)L2¢
]
¢ =12 Cc =_ 12 = 220
GEDIEN
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Question 3 continued
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independant of = whare

C s Hw coefficienr of x.
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4. f(X) = (x — 3)(3x? + x + @) — 35 where a is a constant o
(a) State the remainder when f(X) is divided by (x — 3).
@
Given (3x — 2) is a factor of f(X),
(b) show that a =-17
(2)
(c) Using algebra and showing each step of your working, fully factorise f(X).
C))
REMAINDER THEOREM remander |
fx) = () (e-c) +r
L T i
4 \
. quotient > diviser
. Mis 1S our remaindec |
£x) = (da*+ 2+3)(x-2) +(-35)
So remainder = -35
(b) Set +he facr egqual  ew @
3%-2 =0 —» 2= 2
3
so; £(2\ -0
Ca3)
o SURSYHUrE 2= 2/4 W0 £(x)=0 2
L\ =la/2\ /2 (2\_a|_-ag =0
o 3 3 =
L ! JL i
_ 14 48 ,‘?o
3. ° A
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Question 4 continued
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Question 4 continued

2t -2Axn
3%x-2 393 -8x* - 202 +l6
(3 x® - 2x*)
—G6x?-20%

(S) Multiply out and write undar 2

2t -2

3x3 -8x2_20%+ 10
-(3%3 +22%)

) b % - ‘).O
-ﬁ‘*ﬂ ‘t__

bring down next term 2
- 2% Ve o\
-8x24 202 +l16

(6) Suntract hen
x
" 3%-2

3 -8
(322 + 2x?)
~bx % -

NG C

20 | ~ &
T +4%)¢
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(1)Divie!.é. Pirst tem of expresSion by -Pir_si_. teron

of diviser 224X 2§ —» nexy sermrof quekienk
€ 2t —2% +%
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5. (a) Given 0 < a < 1, sketch the curve with equation
y=a
showing the coordinates of the point at which the curve crosses the y-axis.
. (2)
Interval .t_!;':;:\ +wo %-coords = h of +"“""e-'7-“"'"§"‘
X 2 &7 25 3 3.5 4
y 4.25 6.427 9.125 12.34 16.06 y;-
E multipiied by 2 % A aveShared, by iwo
The table above shows corresponding values of X and y for y = x? + > HGPQZ\Q
The values of y are given to 4 significant figures as appropriate.
Using the trapezium rule with all the values of y in the given table,
(b) obtain an estimate for X2 + & dx
’ 3)
Using your answer to part (b) and making your method clear, estimate
4 X
(©) X(X = 3) + % dx
’ (2)
. " = “
(0,1)— ALWAYS, 38 : B8 =
> 22
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Figure 1

Figure 1 shows a sketch of a circle C with centre N(4, —1).
: . . . .
The line | with equation y = 5 X is a tangent to C at the point P.

Find

(a) the equation of line PN in the form y = mx + ¢, where m and c are constants,

@)
(b) the equation of C.
(5)
(ay PN is a radius. Since |ine | is @
tongent, | and PN are pecpendicular.

gg. PN —» y=

G

" Poinkr N lies on PN gnd has unown
_wordinates : (4, -1)
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Question 6 continued blank
(D Find length + = lemgth PN
. |
distana formula® d= Jox,-x) +(y-y)
2/ .
)= d 14 = a)2 & (/5 --n)*
L4 ] [ ]
r2x= 36
= 36
(3
(x-4) +(e+ 1) = 326
[
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7. Given log,b =k, find, in simplest form in terms of k,

N

(i) log,
b @)

2
(ii) log a 3b
log b 2

end & 5 {erms
(iii 2(k+/logab")
Sum "\:slstarﬁng Value

" Recall rules of logarithms
Iosa( b) i\oaa(c) = |oja(bx c)

loga (B) = ley () =leg, () |
~ 10ga° = (bloga -

(€))

- 1‘03 aa 'y |OSab
3|o3ab

A(1) ¢+ = 24k
"4 |
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Question 7 continued
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8. Solutions relying on calculator technology are not acceptable in this question.
@
yA
R —
0 > iy
Figure 2
Figure 2 shows a sketch of part of a curve with equation
_8x-s
¥ 2x?
The region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation X = 2, the X-axis and the line with equation X = 4
Find the exact area of R.
)
(ii) Find the value of the constant k such that
"
—x?+k |dx =55
5\ 2
. @
[ ] ° [
iy () Reuwrite eg. for integrabon 3
— t
y = R de-¢ J e = %2
—
222
t
y s 2 =8 > a+*b - a -
2x1 [ [
‘ a -b
- 8: 2 - S > % - xa
2%? 22? 2 ®
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Question 8 continued
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9. Solutions based entirely on graphical or numerical methods are not acceptable in
this question.
(i) Solve, for 0 < 6 < 180°, the equation  —megp CDCUIDOC S 0
3sin(260 — 10°) =1 5 S
giving your answers to one decimal place.
“)
(i1) The first three terms of an arithmetic sequence are
. 1 .
sina, —— and 2sina
tana
where « 1is a constant.
(a) Show that 2cosa = 3sin’a
3
CALCuLATOR T®
Giventhat T < o < 27, gy Swrren A )
AADIANS |
(b) find, showing all working, the value of o to 3 decimal places.
)
o
< 206 -10 < 2(180)-10
0\ =
3sin (20 -10°%) =
vawe for in )
SR
1
180°— 1 g
360° X = 1600.52%
—
J
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Question 9 continued

(b)Y 2cosnt = JSin*al

Use idenrity: . Sim*0 + cos?@ = 1
Sin*® = 1- C0S2%6

L4

y
= 1 =cosSt)

2¢Ok = 3 - 3Cos2ah

. Acos?e +2cosp =3 =0 —» FACTORISE

et coSel = 22

cosw = -2~ 40
6

| I

% peject !

25 ¢OSx = -1-383-.. 8
ned \ P )

of y= cost 1S
- <AL

~
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10. The curve C has equation
y=ax—-3x2+3x+Db
where a and b are constants.
Given that
* the point (2, 5) lieson C
* the gradient of the curve at (2, 5) is 7 dq = '4
(a) find the value of a and the value of b. Ax
C))
(b) Prove that C has no turning points.
1 3)
(3) y=zoax’-3x? +3x+b
@ subshitwtie 3,4 = 2,5 4o Pind €q%1 2
_ s5=23(2)’-32\ 324
5=%3-12+6+*+k /=
5= 8 -=-6+b ~
8a+b=n0
(@ Find dy/dx : '] =
) DIFFERENTIATION
yraxt-3xt e 3xtl [ o o w
TV [ Il S T RSP L] B P =
A =28% —(2)3x '+ (1)3% gy _ nax" ‘
dx dz =
=233% - 6% +3
2t =12, dV/d.,,_= 1
3a(2)'- G(2)+3 =7
28 - 12 +3 =13
1223 < 16
Q= 4/3
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Question 10 continued
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Question 10 continued
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