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1)

Celia states that n° +2n+ 10 is always odd when n is a prime sumber

Prove that Celia's statement 15 false
Proof by exxomple

N = prime NO.

Qs Pri me no. .
substture 2 (atd t\umhw\

2™ #(ac2)t 10=18

1§ 15 not odd

o EanHE s not always odd
It n s a ane number .

Fig 2 shows a quadnilateral ABCD. The lengths AB and BC are 5cm and 6cm respectively. The
angles ABC. ACD and DAC are 60°. 60° and 75° respectively.

2)

Fig. 2

Calculate the exact value of the length AD 4]
at= b +c' - 2bccas A
a*= 6 +5" -2x5x6cos60
a’- 61-30
otz 3l
o=5.367
~8.06

on 6‘{ L AD(-

Ly 10 - (15 +bD)= 45
3inUS - §inbD

5 -l A D
. SinbD = é_l‘t‘-f’—)
AD= &nb0 — =

AD= 6318
Ao = Tem '3F

.



3) Fig. 3 shows a triangle PQR_ The vector PQisi+ 7j and the vector QR is 4i—12

Fig.3

(0N
) Show that the triangle PQR is 1 o sceles

For £ncm3|e PG + QR + AP =D
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4) Fig. 4.1 shows part of the curve y = x7. P 1s the pomnt (1, 1) and Q 1s the point on the curve
x-coordinate 1 +h.

O

Fig. 4.1

Table 4.2 shows. for different values of /4. the coordinates of P. the coordinates of Q. the change
in y from P to Q and the gradient of the chord PQ. :

x for P y for P h x for Q y for Q change iny | gradient PQ
1 1 1 9 1-4142186 0-58578b 0-5$S7806
1 1 0.1 1.1 1.048809 0.048 809 0.488088
1 1 0.01 1.01 1.004 988 0.004988 0.498 756
1 1 0.001 1.001 1.000500 0.000500 0.499875

Table 4.2
(a) Fill in the missing values for the case #=1 in the copy of Table 4.2 below. Give your
answers correct to 6 decimal places where necessary. [1]

b)

Explain how the sequence of values in the last column of Table 4.2 relates to the gradient of
1 .
the curve y = x2 at the point P. [1]

AS h 3@)(5 smaller the wloes
move  coser B the value of btne arud.iw at P

Use calculus to find the gradient of the curve at the point P [2]
Ei(lh) - 3(-72
da - /JL

P: (ll ')

Susk'tl&f’f.e X =

72_‘ /2 :05



5)

In this question you must show detailed reasoning.
A curve has equation y = 4x —6x" —9x+4

Sketch the gradient function for this curve, clearly indicating the points where the gradient is
[4]

_:L(tn. e ‘HH) =x -12x -1
llx-l.‘).x 9- 0 turmr\j Polr\{
x:% dg ’ D
d'oe
24x -1x:=D
24 = ()

X = '/:L
Y=-12

. .(
b) min point
radient= 0

ralues of x for which the gradient function is decreasing. Give your answer

2]

Find the set of v
using set notation.

dy L O |
&' oC X - _)[ <I/l
9 -12L L DO
2ux <12
XS o



6) The point A has coordinates (—1, —2) and the pomt B has coordinates (7, 4). The perpendicular

bisector of AB intersects the line y+2x =k at P

Determine the coordinates of P in terms of k (7]

b i |
m=_3
n
m:-/‘3

m= '+--9_>

equation oy perpendicvlas hisedor
=Mat+e

a5
L .
l=(“4/$X3)+C (S/l)

5: ¢
) 3: -'ysac +5

e,twu.l:{or\ op Une = 3-.%-23&

-';(gaHS:u-QJ U:h-a.(su;'-‘*)
;‘-}_9(.,.5.'.21 - K 5=u~3u+(5
3 415 23K (5";'5 11“‘5)
23 <3S 2
oL=3k-I5
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7) In this question you must show detailed reasoning.

A student is asked to solve the mequality xT < 4
The student argues that x™ < 4 & x < 16

Comment on the validity of the student’s argument

The students w‘JDmev\t s volid
for ol valles of .

Solve the inequality [%',u‘; <4
X
1
&) <t
e LO§ '/2.1'.
xX> -2

c)

Show that the equation 2log, (x+8) —log, (x+6) = 3 has only one root

2.(»3,_(11-%) = Loa,(au-e): x*+8x +(p=D

2 . . .
W +8) — 09, (tb)=3 disce iminant
59.(1 ) 9, ( ) T dac

logz (ﬁ‘_‘“ﬂl) =2 §"- yxixlb

X+b

(x+8) _ o o
T becawse bthe discriminant

(s 2@ h Y
C-"'-"‘Q)l '-'3(3“'5) ona r::rt.t oe S only
Alox 64 = C1+ 4E

so that the solution 15 {x: x < 16}
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8)

In this question you must show detailed reasoning.
L . T |
Fig. 8 shows part of the graphof y =x"+—

v
h

> 1 - .
The tangent to the curve y = x” +—5 at the point (2, ) meets the x-axis at A and meets the y-axis

at B. O 1s the origin '

Find the exact area of the tnangle OAB (6]
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b) Use calculus to prove that the complete curve has two minimum points and no maximum
pount 6]
QAZ ™ - —_‘-Cl q
S rart mv;s o o . b sE )
2Y - ZY = Q f'cr X =0\
- -4
2x = 2 | 2+C(0) - €
“ S
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Total Marks for Question Set 5: 49 marks = 2Zmacws





