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Solve the inequality 2x+5 << 6x—3. [2]

dx +5 ¢ 6x-3

) Ax-€x<¢-3-5

<? ~hx ¢« -€
=) Lo A

Use integration to show that the area bounded by the x-axis and the curve with equation

y=(x—-1)7*(x-3)is %square units. [6]

A- JS dx  and  9=0:) x=c) and x=3 (ouwr limt)
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=) A=J(x~\)1(x-3) dx. j XS5 +7x-3 dx
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Hence He am s I-3] =2 A=73 Sguaves units Qs reguired.



Circle (a.-l) with =9 =)

In this gquestion you must show detailed reasoning.

A circle has centre (2, — 1) and radius 5.
A straight line passes through the points (1. 1) and (9. 5).

Find the coordinates of the points of intersection of the line and the circle.

(x-&)i*- (Y+ \)1= S

o? ow  Circle .

Line ©: M= 5= = b o1 =) B-l=73(x-1)
q-;] ¢ %
=2 Y= x .\
=t

=) (x-&)1+ (b+|)1= a5

=) (.I-l)z-i- ”;_u.i-%,a-l) = a5
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X -hx+lh + x s 6x+9 = AS
h

lml-lcx+lC + x1+Cx+‘! = loo
=5 Sx'-lox-15 =o

5  x-2x-15: o

=) (c+3)(x-5) =0

=) =3 ovr X=38
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In this question vou must show detailed reasoning.

Solve the equation 3cos8+8tanf =0 for 0° < 8 < 360°, giving your answers correct to the

nearest degree.

3Cos0® + StanG = © tan® = Sin G
Cos®
3Cos® + 885n®_ = ©
Cos®

[6]

S'un.‘.@*- Cos’® =1 =) Cos'® = | -Sint®

3Cos ® + BSin® = O
3-35in® « TSinb =C
=y 35in0- B&in0-3 =0,
lRb Sin® =x then

311- Bx -3 =0

2
z) 3x-‘11+x-3=o

=y  X=-3 and X3
=) Sin@ = -3 ond Sin0 =3
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2) 0= )80-(-194%) = 1904  ond 0= 3(0-)Uh? -

) 6= 191" o 0= 3°

3X0.53



The equation of a curve is y = 24/x —8xT+ 16.

(a) Find%. [3]
Y- afx-8x  +l6

) 9= anx’® -8 +le

o P

=) = i-laR
el

a—

(b) Find the coordinates of the turning point. [3]

Kumino Poink  when ‘g&- =0 ,; (ecall }hat dy -

=3 ld-RIxJx = ©

=Y 1d-1dx =0

=) X=\ , ond feeall that 9= AE-Vx  +16

=) Fw x=1, v= aklT-8()" +16
=) Y= 2Ah-8+16 = 32

=) /fumms Point i (1,31)

(© Determine the nature of the furning point. [2]

M Soond doivabie 5 2 < 1227t - '™ o :,ﬁ =-6x" 6x"?

dx
d*y _ 2
=) dx* = - - L $hen Q,VGJ\MJ’;AS H\IS o x:=I , o 3 = -12 ¢ o ,

xl/z {x da
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A car is travelling along a stretch of road at a steady speed of 11ms ™.

The driver accelerates, and f seconds after starting to accelerate the speed of the car. I, is modelled
by the formmla

V=A+B(1—e ™)
Whent=3 "=138.

(a) Find the values of 4 and B, giving your answers correct to 2 significant figures. [3]

Ve A+ B(-e7") i we Uow ok ok £:0, Vs lims™!

o = A+(1-e)
S Al AxB(-1) > A=)

=y V- 11+8 (l—e'°"n) with L:3s and V=133 ms.

5> Be-us B(1-e™")

=) B = 23 = ? Oo se...
l_ e- e.5\

=) A-ll ond- B=___77.0

——

Whent=4 I"F=145and when =5, "= 149,

(b) Determine whether the model is a good fit for these data. 2]

USin% Me model = V=114 7(|_e-°.l?t)

b=l = V- n+7(l-e‘°‘”"") = ILhS.. = M.Sms’

be5 o Ve 1e2(-e) - 150022 15.0ms

/ﬁm medel i a B"d g;t as e Volues malch fhe e pecled lolues.
(We put e diffrence  betucen 19 and 15.0 down fo rounding  etrors)



(c) Determine the acceleration of the car according to the model when ¢ = 5, giving your answer
correct to 3 decimal places. [2]

ACCQ’,Q,'UHOV\ Can h F‘AM(L bs di“:wenh‘dins +'R va Q&p'&SSiQ'\.

-c\Ft

Reeatt; Ve e 7 (1-67) = 18 -%

Q@ = %b! = —7x-0.l7xe,-°"n = l.\‘ie’o'ﬁe
Ahen ok t:5, o- 119e" %% = G.s0s6..

=) 0= 0.509ms™ "

—

The car continues to accelerate until 1t reaches its maxinmm speed.

The speed limit on this road is 60kmh ! All drivers who exceed this speed limit are recorded by a
speed camera and automatically fined £100.

d
@ i Determine whether. according to the model, the driver of this car is fined £100. [3]

A5 1 Do, Whak happms & V7?

)im ‘.\m ~o.\Ft
o V= 9w 18 -Te U= 18ms ",

'l’hm(?m, the Moximum Speed wil be  13ms  ond We
Mt how  Contet v Fo Kmh

. ‘3m in Km is R . 0.018 km.
loco

0.01\% -\
¢ \5 n bws TS | = ) =) V- ' = 6h.B Kmh
Gow6o 3600 d6oo

=) 6L.8) 60 , hene e driver will be Linea P__lp__o.

Total Marks for Question Set 5: 40 marks
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