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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,
r_—bi\/;—f%ac
T 2a

Binomial expansion
(a+b)" =a" + U}z""b{» (;}a"“zbz - ...+[n}1""b' +..+b",
¥

n} n_n@-=1)..(r-r+l)

r

where n is a positive integer and =
(n—rpe r!

2. TRIGONOMETRY
Identities
sin> A+cos’ A=1
sec’ A=1+tan’ 4

cosec’ A=1+cot’ 4

sin(A+ B) =sin Acos Bt cos Asin B
cos{A+ B)=cos Acos BFsin Asin B
tanA*+tan B
1FtanAtan B
sin2 A = 2sin dcos 4
cos24 =cos’ A—sin® 4=2cos* 4—1=1~2sin’ 4
2tan A
1-tan® 4

tan(A+ B) =

tan2A =

Formulae for AABC

a b _ ¢
sind sinB sinC
a®=b* +¢* -2bccos 4
Area of A= %bcsinA
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1. Given that 22 + 2x — 3 is a factor of f{x), where f(x) = x* + 4x* + 2x* + ax - b.

(a) Find the values of @ and b. 4]

(b) Hence, find the other quadratic factor of {{x). [2]



45°
S 0 R

The diagram shows a triangle POR with an area of 18 cm?. The base OR has a length of
(4\/5. +8 ) cm. The line RQ is extended to the point 5 where the angle PSR = 45°.

(a) Find the perpendicular distance from P to QR, leaving your answer in the form
a+ b-s/i , where @ and b are raticnal numbers, [3]



5

(b) Find the exact length of PS, leaving your answer in the form m+ 2 , where m and n
are integers. 12]



3. Given the curve y= %e

crosses the y — axis at Q.

dy e +1

(a) Show that — = —
dx ¢~

2x

1

—ig

-3x

6

1 i
+»§ and the normal to the curve at point P(
)

w3, 32
24

)

(2]
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(b) Find the equation of the normal at P(In 7 4 %) , leaving your answer in exact form. [3]

(c) Hence, find the coordinates of Q. [1]
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4. (a) Find the coordinates of the stationary points on the graph of y = 2x" - 9x” +13. [4]

(b) Hence, determine the nature of the statlonary pbint(s). Y[3]
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5. (a) Differentiate 2xcos2x with respect to x. [2]

(b) Hence, evaluate E(] —4xsin2x) dx. [5]
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6. Itis given that y=(x-2)(2x-5)".
(a) Obtain an expression for % in the form (ax+5)(2x-5)’, where @ and b are

integers. (2]

(b) Determine the values of x for which y is a decreasing4finction. [2]
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The variables x and y are such that, when x = 3, y is increasing at a rate of 0.35 units per
second.

(c) Find the rate of change of x when x = 3.

It is given further that the variable z is such that z = y?.

(d) Show that, when x = 3, z is increasing at twice the rate of y.



7. {a) Given that

125% = >
25

}-x

12

, find the value of v125% .

(4]
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(b) Show that log x~log, x=BX 4]
41g2
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8. (a) Write down the general term, Ty+), for the binomial expansion of (

12
(b) Find the term independent of x in the expansion of (—% - ]](2)( + %) .
X

X

—

2x+5-—3

3

1 }IE
" .

(1]
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(c) Explain whether there are any terms containing x”, where » is odd in the expansion of

1 12
[zﬁﬁ) . 2]



sec’ x 2
9. (a) Prove that = .
l+sec’x cos2x+3 B3
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2
(b) Hence, solve the equation f%c;%; = 3 for0<x<3. [4]

(c) State the number of solutions for -2n < x < 2x. [1]



10.

18

In the diagram, OC = 4 m, OD =7 m and angle CBO = angle DOC = angle DAO = 90°.
Tt is also given that angle COB = @ such that 0° < #< 90°.

(a) Express 4B in the form p sin @ + g cos & where p and g are integers.

(b) Hence, express AB in the form R sin (#+ a) where Ris positive and a is acute.

(2]

(3]
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(c) State the maximum length of 4B and its corresponding value of 6. [3]

(d) Find the value of #when 4B = /55 m. (3]



I1.

20

4 3y—4x+40=0

4y +x=48

» X

The diagram shows lines /i and /; intersecting at P. Line /1 has equation 3v - 4x +40=0
and /> has equation 4y + x = 48. The point M is the midpoint of OP. The line /> intersects
the y-axis at Q and the line /1 intersects the x-axis at R.

(a) Show that OP is perpendicular to MR.

[5]



(b) Find the area of ORPQ.

21

(3]



22

12. The table shows experimental values of two variable, x and y, which are connected by the
equation y = ae?*~ !, where a and b are constants.

% 1 2 3 4 3
y 189 2.3 2.82 344 4.20

(a) On the grid given on page 23, using a scale of 2 cm to represent 1 unit,dn the horizontal
axis and 2 cm to represent 0.2 units-on the vertical axis, plot a straight line graph of

In y against x. 3]
(b) Use your graph to estimate the value of @ and of b. 3]

(c) By drawing a suitable line on your graph, solve the equation 2.46 = ge®* -1, {21
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx +¢ =0,
B _—lhidbz - 4ac

XxX=
2a

Binomial expansion

N oo o n n-1l nl 2,2 M) opryr n
(a+b)" =a" + 1 a" b+ 5 a" b +..+| [@"h +..+b",
r

(n=r)lr r!

where 7 is a positive integer and [
4

2. TRIGONOMETRY
Identities
sin® A+cos” A=1
sec’ A=1+tan’ 4
cosec’A=1+cot’ 4

sin{A4 £ B) =sin Acos B+ cos Asin B
cos(A+ B) =cos Acos BF sin Asin B
tan A+ tan B
1¥tan Atan B
sin24 = 2sin Acos A

cos2A4=cos’ A-sin’ A=2cos’ A-1=1-2sin’ 4

2tan 4
1-tan® 4

tan(4+ B) =

tan2A4=

Formulae for AABC

a b c

sind sinB sinC
a’=b*+c¢* —2bccos A

Areaof A= —;—bcsin A

n] Al nn=1)..(n-r+1)

[Turn over
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1. (a) Express y = 2x2 — 4x + 7 in the form a(x — b)* + ¢, where a, b and ¢ are constants,  [3]

(b) Hence, explain why the curve lies completely above the x-axis. [2]

[Turn over
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2. A virus is spreading in a country. The number of infected cases, /, after 7 davs, can be
a

modelled by 7 = Fiao where @ and b are constants. The number of infected cases was
-+

3600 after lﬁ’days. Four days later, the number of infected cases increased to 9000.

(a) Show that @ = 90000 and b =9. [3]

[Turn over
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(b) Given that the number of infected cases first exceeds 100 after n days, where n is an
integer, find the value of n.

(c) Describe what happens to the number of infected cases in the long run.

[Turn over

(3]



3. (a) Without the use of calculator, show that sin 75 =

2+J6
4

.

(3]



-
(b) In a city in the United Kingdom, the number of daylight hours is given by
h(f) = —=4cos(br) + 12, where ¢ is an integer ranging from ] to 12 inclusive that

represents the month of January to December. It takes 12 months before the number
of davlight hours reaches its lowest point again.

(i)  Explain, with workings clearly shown, why b = % ; [2]

(ii) Sketch the graph of h(z), where 0 << 18. (3]



4
).’5 X

. d(Inx 1 4lnx
4. Show that —| —— | = —— )
(a) Show dx[ x ) ’ [3]
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(c) Given that the curve y = f(x) passes through the point {I,%] and is such that

f'(x)zig‘—.}ﬁnd f(x).

[Turn over
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The diagram shows part of the curve y =(1-x){x-4)and two lines /; and />. The lines /;
and /; are tangents to the curve at points P and O and have gradients 2 and -2 respectively.

(a) Show that coordinates P and Q are (%,%) and [—Z—,%J respectively. [3]
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The lines /; and /; intersect at point R.

(b) Find the coordinate of point R. 2]

(c) Hence, find the shaded area POR. [4]



6. (a) Find the set of values of x for which 5x* + 12x > 3x + 2.

[Turn over
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(b) The line y = mx + ¢ does not intersect the curve x> + y* = 8.

(i) Prove that 8m? +8 < 2. [4]

(ii) Hence, determine whether the line y = 2x + 5 ingérsects the curve x*> + 3 =8. [2]

[Turn over
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7. The equation of a circle is x* ~:~y2 +2x—8y-8=0.

(a) Find the coordinates ot the centre, C and the radius of the circle.

(b) Find the equation of the tangefitfo the circle at the point P(-2, 8)¢

[Turn over
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(c) If the circle is reflected in the line y = 1, find the equation of the reflected circle. [2]

(d) Find the area of the biggest square that can be drawn inside the circle. [2]

[Turn over



16

8x" +3x+1

8. (a) Express —— as a sum of a polynomial and a proper fraction. (1]
x(2x+1)
4 &
(b) Hence, express %I as a sum of a polynomial and a partial fraction. [5]
x(2x+1

[Turn over
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Space for Q8(b)

[Turn over
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y

E 4x D

ABCDEF is the cross-sectional plan of a temporary spectator stand, where AB is parallel to
FC and ED and AF is parallel to CD.

uiven that AB = x, ED =4x, FE =y, AF =2y and BC= 10 m.

(a) Express y in terms of x.

(2]
(b) Show that the area. S, of the cross-sectional plan of the spectatopsiand is given by
N= %x4100—9x2 ; 131

[Turn over
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(c¢) Given that x varies, find the stationary value of S. [5]

(d) Hence, determine whether it is a maximum or minimum value. [1]



20

10. A particle moves in a straight line such that its velocity, v m/s, is given by v= 9$in(f;—] 8

where ¢ is the time in seconds after passing a fixed point O.

(a) Find the value of 1 for which the particle is at its first instantaneous rest
after leaving O. [3]

(b) Find the value of  for which the particle is at its first maximum velocity. [2]

[Turn over



2]

(¢) Calculate the distance travelled by the particle in the first 10 seconds. [4]

(d) Find the time that the partiéle passes through the point O again. [3]

End of Pa_p&



Sec 4 Ex

p AM Prelim Exam Paper 2 Marking Scheme

1(a)

y=27—4x+7
= 2(x? = 2x +7/2)
=202 2 +H(=1+ 72~ (1)}
=2[(x— 172 +52]

=2(x-1)*+5

(M1]

[M1]

[Al]

1(b)

Ax— 1220
2Ax—12+5>0

=>y >0

Therefore, curve lies completely above the x-axis.

[M1]

[Al]

(a)y=2(x-17+5

2(a)

_ a
b
When = 16, /= 3600
3600 = ——
b+2
36005 + 57600 = a (M

When = 20, / = 9000
9000= 2

b+1
90006 +9000=a (2)

sub (1) into (2)

90005 + 9000 = 36005 + 57600
54005 = 48600
b=9
a = 90000

[M1]

[M2]

[Al]




2(b) 90000
gagr M1]
90000 = 900+100(2*°™")
89100 =100(2*")
891 =22
1g891=(20-1)lg2
g2
t =10.2007
=>n=11
[Al]
2(c) t—0, 2" 50
:>I—>9L.—gﬁ=10000 [Al]
Qn2 |(b)yn=11 (c) I —10000
3(a)
sin 75 = sin (30° + 45%) [M1]
=sin 30 cos 45 + cos 30 sin 45
_ L(L},ﬁ[_&) "
3 _\/5 3 JE (M1]
22 2
_2+6 (ALl
4
3(b) h(t) = —4cos bt + 12
2
Period = —
erio 5
Period = 12
2n
5 12 [M1]
i3
: [A1]




3{c)

h(o) ,

4

Curve[2]
axes/
label [1]

4(a)

M1

M1

Al

4(b)

Ml

M1

Al




4(c)

jr(@a:j%"w

1 Inx
£ Y frmomis tpacicins M1
() 16x*  4ax ¢
sub (1,%) into f(x),
3 1
—=——+c
4 16
- M1
16
1 Inx 13 Al
HEfx)= —_—— =
) =Ter "4 16
Qns 4 1 Inx 1 Inx 11
——C c) fx)= -—t—
®) 16x° 4x* © £ (x) l6x* 4x* 16
5(a) y=-x"+5x—4
@=-—2x+5
dx
letQ=2, Ml
dx
then, )c=E and yzz so,P[é,g Al
2 4 2°4
letfrﬁ:—?_’
dx
7 5 75
then, x=— and y=— 0, 0| —,— Al
mAER mEYEy 8 Q(z 4]




30) equation of /, is -£~ (r—i]
q 1 Y 4 T3
y=2x--—
_ . 7
equation of /, is y~——-2(xw§)§
v=-—2x+§-§
4
33
2x—-—=-2x 2 Mi
4x=10
5
= e d ) =
X 5 and )
_..R(g,},}_) Al
2 4
5(c) 1(5 13 % _
Shaded area t2x-5(2+?}(])—j‘%(—x +5x—4) dx M2
9 [-x* 542 :|73
= 2 x| - | e e 4 X M1
|+ L3 %
=2x 2— i— __3_)
|4 |12 2
. i Al
= — units
5 3
S8 o R[—S—,EJ P
2 4
6(a) 5x2 +12x>3x+2
2 M1]
5x°+9x-2>0
Gx-1D{(x+2)>0 M1]
1
za-2 or x>§ [Al]




6(bi)

y=mx+c (1)

*+y°=8 (2)
Sub (1) into (2),

X +(mx+c) =8

2 +m*xt +2mex+ct—8=0

M1

(1+m?)x* +2mex+c* -8=0 (M1]

Does not intersect => D=0

@2mce)’ =4(1+m*)(c* -8) <0 [M1]

4m*e? —4(c* -8+ m’c’ -8m*) <0

4m*c® —4c* +32-4m’c* +32m’ <0 [M1]

32m* -4c* +32<0

8m” +8<c? [A1]
6(bii) | y=2x+5

m=2,c=3

8m? +8 =8(2)* +8 =40 }[Ml]

¢t =25

Since 8m?* + 8 is not < ¢*, y = 2x + 5 intersect the curve. [Al]
e (8 x<-2 or x>%

(b) The line intersect the curve.
7(a) X2 +2x+14 )" -8y +(—4)* =8+1+16

(x+1)2+(y—4)* =25 [M1]

Centre C (-1, 4) [Al]

Radius = 5 units

[Al]




7(b) Grad of CP=-4
1
Grad of tangent at P = 1 Mi]
y=—Xx+c
(—2,8)
1
§==(-2)+c
AN M1]
7
2
1 17
y=—x+-—
. [A1]
7(c) Centre = (-1, -2) [M1]
Radius =5
Equation: (x+ 1)+ (y+2)?=25 [Al]
7(d) Diameter is the diagonal of the biggest square that can be drawn inside the circle. | [M1]
Let x — side of the square.
¥ +xt=10
27 =100=> x=+/50
Area = /50 x~/50 = 50 units*
[Al]
7 1 17
Qa7 | 2 Centre C (-1, ) ®) y=gxt=
Radius = 5 units
(€) (x+12+(r+2*=25 (d) 50 units®
8(a) 8x* +3x+1 8x° +3x+1 1+ x—8x’
= =2+ Bl

x(2x+1)3 T4y +4xP +x 45 +4x* +x




8(b)

1+x-8x> A B C

S0, =—+ + 1
x(2x+1)  x 2x+l (2x+1) M
1+ x—8x% = A(2x+1) + Bx(2x+1)+Cx

letx =0, 1=4 )

1 3 C

gty =——y e
2 5 B

letx=1, 6=9443B+C

—6=9+3B+3
B=-6 e
3
.'ISA +3x+01=2+l_ 6 N 3 : Al
x(2x+1)" x 2x+1 (2x+1)
8(c) o
j" 8x +3x+,1dx =J3 2+l_ 6 . 3 e Mi
box(2x+1) ! x 2x+1 (2x+1)
3 T
= 2x+lnx—3ln(2x+l)+-—~—————~———-— Mi
2(2x+1)
1
=1.046596+1.795836 Ml
=2.8424
=284 (3sf) Al
ns 8 —8x° 1 6 3
@ (a)2+-3¥—m-82x—— WP i -
4x" +4x" +x x 2x+1 (2x+1)
(c) 2.84
) 1102 =(2y) +(3x)’ Ml
100 = 4y* +9x*
[100-9x2
9(b) 1,0
5 —5(:}x)(2y)+4xy M1
:91}'
(f100—9x2) Ml
R L
4
Al

= % xv100-9x*  (shown)




9(0) dS 9 2 % 9 1 f 2\"3
= =E(100-9x )2 +§x(§)(100—9x ) #(-18x) M1
1 2 =
=§{I00——9x2)2 —315‘ (100-9x*) 2
9 2V 2\ 042
_3(100—9;( ) Z[(100-9x7)-9x" | M
~9(100-18x)
- 1
2(100-9x)2
9(50-9x*)
= i
(100-927 )2 Ml
let & =0,
dx
2
9(50-9+) M1
(100-9x°)?
50-9x* =0
¥ = ..
9
x=2357  or  x=-2.357 (1ej)
", stationary value of § = 74.99999 = 75.0 m” (3s.f) Al
%(d) as  9(50-9x*)
— --——-—---—----——-—-I-
o (100-9x*)2
letx=2, -gg— = %3 >0, function is increasing.
ds B1
letx=2.5, 5= =-8.504 <0, function is decreasing.
.. by first derivative test, S = 75.0 is maximum value.
Qns 9

_ 2
@) y=, f% (©) 75.0 (d) maximum value




10(a)

Osin (-f-] =0
2

M1
sin(f—J:O
2
basic angle =0 rad Ml
$0, i-O, b3
2
t=0, 27
t=2x sec Al
10(b) . _ .
Maximum velocity when sin| — | =1 M1
1.7
2 2
t = sec Al
10 .
© s=j9sm— dx
!
—Cos—
5=9 1 2 |4¢
2
s——l8cosi+c
- ) M1
when =0, s =0, c=18
hence,s=-—18005-%+18
whent=27, s=-18cosx+18
s=36m
whent=10, s=-18cos5+18
§=12.894 m Mi
Dist. travelled in first 10 sec
=36+(36—12.894} Ml
=59.1059
Al

=59.1m(3s.f)




10(d)

s=—180031+18
2
let s =0,

—18005i+18=0
2

cosi=l
2
basic angle =0
t :
- =0 (rej), 2
3 (rej)

Li=4n

Ml

M1
Al

Qns
10

(a) t =27 sec

(d) t=4rx

(b) t =7 sec

(c)59.1 m




Sec 4 Exp AM Prelim Exam Paper 1 Marking Scheme

1(a)

(x+3)x-1)

f(1)=0
1+4+24+a-b=0
PO T, S (1)

f(-3)=0

(3 +4(=3P + 2(-3)*+ a(-3)-b=0
81 -108+18-3a-b=0
7O T - — (2)

(H-@2): 4a=-16

[MI]

MI]

[Al]
[A1]

1(b)

Long division

X2+ 2x+ 1
x2+2x—j x4+ 4x* + 22— 4x - 3

L+ 2x% - 3x%)

23+ 5%°—- 4x— 3
- (2x* + 4x2— 6x)

x2+ 2x- 3
-(x*+ 2x- 3)

0

fx)=02+2x-3)(*+2x+ 1)
Other factor is x> + 2x + 1.

[MI]

[Al]

Qnl

(a=-4, b=3 (b) the other factor: x* + 2x + 1




2(a) Let the perpendicular distance be x.
]
5(4\/5-1-8):{’:18 Mi1]
(4~E+8)x=36
36
X
8+42
__ 36 8-4\2
8+442 8+442 [M1]
_288-14442
T 64-32
9
—9—5(\/5)()?7? [Al}
2(0) §in 45° = —
PS
1 9»%\/5
27 PS [N
PS=\/5(9-%\/§)
9
=9\/§—5(2)
TN ) [Al]
i (a) 9—%(ﬁ)cm (b) PS=-9+942 cm




[M1]

3(a)

(M1]

3(b)

at P,
dy " +1 33
Iz 3

dx e

.. gradient of normal =~ —
33

equation of normal is

55 8 ( I 2)

(M1]

(MI1]

[Al]

[Al]

3(c)
Q(O, —In2+ o

Qn3

8. - 55
© Q(O, ﬁmuﬂj




4 R M1
(@) gy—-éx“—le Mi]
dx
let Q =0
dx
6x* —18x=0 [M1]
6x(x-3)=0
x=0 or =3
y:13 y =-14
».(0,13) and (3,-14) [A2]
4(b) d*y
—d,? =12x-18 [Ml]
2
at x =0, Zx—};=—18<0
=.(0,13) is maximum point. [A1]
atx=3, 47 1850
X
~.(3,~14) is minimum point. [A1]

Qn4

(a) (0, 13) and (3,-14)  (b) (0, 13) max point; (3, —14) min point.




5(a)

di(Zxcos 2x)=2x(-sin2x)(2)+2cos2x
x

[M1]
=2cos2x—-4xsin2x [A1]
5(b) I(2co.52x——4xsin 2x) dx=2xcos2x+¢
.(2003237 dx—f4xsin 2x dx=2xcos2x+c [M1]
_f4xsin 2xde= IZcos?.x dx—2xcos2x+c¢
= Z(Sm;xj—iz.\'cos 2x+e [M1]
=sin2x—-2xcos2x+c
$0,
P(i—-"—txsin?.x) dx =[x-sin 2x+2x0032x];2' (M1]
i3
- [M1]
2
.
- ) [Al]




6(a)

dx
=(2x-5) [6x~12+2x-5]

=(2x-5)" (8x~-17)

@ =(x-2)x3(2x-5) (2)+(2x-5)

[MI]

[Al]

6(b)

%-:0, so (2x-5)" (8x-17)<0

since (2x »5)2 > 0 for all values of x,
then (8x-17) <0.
8x-17<0

17

x<—
8

Ml]

[Al]

6(c)

O L
dt dx di

0.35= (2x—5)2(8x—17)x§5
dt
when x =3,

0.35= 7><E
dt

ax =0.35+7 =0.05 units/s’

dt

[(M1]

[Al]

6(d)

z=y*
dz

dy

:2 —2 2 "“53 e

(x-2)2x-5)'x2

whenx =3,
dz

— =2(1X1

= (1)

Y.
dt

1y
dy

MI]

[Al]

Qné

@ (2x-5)' (8x-23) () x<2§3-

(c) 0.05 units/s




(a)

l=x
125" = ?
25
b=x
S 5 - (MI]
S—
53" _ gla2 (M1}
3
==—x=-x-1
2
L2 [Al]
3
5. 125% =0.3807=0.381 (35.f) i
7(b) log, x~log,, x
L [M1]
log,, x
 log, x_ 108% (M
4
1
= log, x—log, x*
3
= log, x* [Al]
= é10 x
4 g
oo 8% 1, 2Ex
4\lg2) 41g2 [Mi]
Qn7 (a) 0.381




8(a)

Y ) 12=r 1 !
T.="C(2x) [ﬂ;‘} [B1]
8(b) r—uc lbr(_l_)
r=l x )
=, (2 (2 [M2]
Termwithx®: 12-4r=4
F=2 [M1]
Coef. of x* = ’2C2(2)s =16896
Termwithx®: 12—4r=0
r=3 [M1]
Coef of x" = 'QC3 (2)° =14080
Term independent of x = 1{16896) + (—1)(14080)
=2816 [Al]
8(c) n=12-4r
4ris even =>n =12 —4ris even. M1]
Therefore, there are no terms containing x” whereby # is odd. [Al]
Qn 8 1 3\
|2C {2-r (_J
(a) r+l ( ) 2x3

(b) 2816

(c) There are no terms containing x” whereby » is odd.




9a B
(a) LHS = €€ x
1+sec™ x
B 1
T
+1
sec’ x
__ 1 [M1]
cos® x+1
1
" cos2x+1 [M1]
oY |
2
2 Al
- = RHS [Al]
cos2x+3
9(b) sec’2x 4
l+sec’2x 7
2 _4 [M1]
cosdx+3 7
14 =4cosdx+12
1
cos4x =—
2
refé=£ (M1]
3
4._1: St T 11
=3 33 [A1]
o X Su T lin -
12712127 1
9(c) 2n<x<2n=>-8n<4x<8n
. No. of solutions = 16 [A1]
Qn9 T St Tn li=n

TR TRy

(c) 16 solutions




10(a)

cosez%E = OB =4cos0

ZADO =8
sin@z%-—-:»aé:?sine [M1]
.. AB=0A+0OB="7sin0+4cos6 [Al]
10(b) | AB=Rsin(60+0o)
R=+7?+4* =65 [M1]
\
o =tan™ [i J =29.744 [M1]
7
-, AB =65 5in(6+29.7°) (ALl
10(c} | Max length of AB = /65 [A1]
Max occurs when sin(0+29.744°) =1
sin(6+29.744°) =1
ref £=90° [M1]
0 +29.744° = 90°
8=90°-29.744
=60.256°=60.3° (1dp) [A]
10(d) | /65 sin(6+29.744°) = /55 [M1]
sin(0+29.744°) = V55
J65
ref £ = 66.906° [M1]
0+29.744° = 66.906°
0=66.906°—29.744
=37.162=37.2° (ldp) [Al]
Qn 10 | (b) AB =~/65sin(0+29.7°)

(¢c) Max AB=+/65; 6=603°
(d) 8=37.2°




11(a)

3y—4x+40=0 (1)
dy+x=48 (2)
From(2):x=48-4y
3y-4(48-4y)+40=0

19y =152
y=8=>x=16
P(16,8) [MI]
M(8,4) (M1
l,: when y=0, x=10
R(10,0) (M1]
g 1
Grad , =—=—
e =162
4-0
T T . | [M1]
rad, 210
Since Grad,, xGrad,, =-1 [AT]
=> OP is perpendicular to MR.
10(b) | 1,: when x=0, y=12
0(0,12) (M1]
010 16 0 0
Area of ORPQ——l [M1]
20 0 8
1
=§|:(80+192)—(0)]
=136 units® [Al]

Qnll

(b) 136 units?




12(a)

X 1 2

Iny 0.64 0.83

1.04

1.24

1.44

Table of values [1]
Plot points [1]
Smooth Curve [1]

10(b)

y= aeb.\‘—l
Iny=Ina+Ine™"
Iny=@bx-1)+Ina
Iny=bx+Ina-1
gradient = b

vertical intercept =Ina—1

From the graph,
Ina-1=0.43

Ina=1.43

1.4
a=e"*

=4.1786 =4.18 (3s.f)

134-0.54 _
45-0.5
~bh=02

Grad =

MI]

[Al]

[Al]

11(c)

2.46 = g™

y=246=>Iny=09

From graph, when In y=0.9,
2=323

[M1]

[Al]

Qn 11

(0)a=4.18; b=02 (c) x=23




