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In this question you must show detailed reasoning.

Solve the equation 4z — 20z + 169 = 0. Give your answers in modulus-argument form.
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In this question you must show detailed reasoning.
-+ - & -

The roots of the equation 3x° —2x* —5x—4 =0 are &, B and 7.

(a) Find a cubic equation with integer coefficients whose roots are &, f* and y°. [4]
o’ B2+ Bryr +ytal
affy

@) B Y s («By)*: Q,-;g_)zc ng

(b) Find the exact value of

2]

R*B2+ By ¥ (0B + BY + Joc )" - 2 («BY¥)(+B8+¥)
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In this question you must show detailed reasoning.

(a) Use partial fractions to show that [5]

b) Write down the value of [lim{ > —— - >
(b) Write down the value o ’1111(2/._ o a
@) 2— =L+ B

viir-2 -1 r+2

A(r+2) = B(r-) =3 2 ©
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The equations of two intersecting lines [, and , are
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where a 18 a constant.

The equation of the plane I7 1s

[, and /T intersect at ).

E2 and /] intersect at /2.

(a) Verify that the coordinates of R are (13, 3, —14).

(b) Determine the exact value of the length of OR.

-4 3

() (?)-(é)msug—qz—

(b) Since lines inrerseck:
I 2 7 -1
(0) <+ I\(\ = Q\.t | )
a -3 - 2

1424 =T - M
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= - Iy

2]

[7]

R ison T
SR = (13, 3,-\4)

EN

.
.

1]
- o


Ramya Gururajan


Ramya Gururajan



PhysicsAndMathsTutor.com

At Q: (31?) - -1Y
5 - 5

(422 TG A+ 3(5 ‘SA) = -4
I+ 2A + 54 416 -AAx= -4
-ZA = -30

ae 30,
215

A=15 > Q (21 ,15,-40)

s R(13,3,1\4)!

= J@-13Y 4 (15 -3) 2+ (<40 - - 14)”
= 182 + 2 +24?
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A capacitor is an electrical component which stores charge. The value of the charge stored by the
capacitor, in suitable units, is denoted by Q. The capacitor is placed in an electrical circuit.

At any time ¢ seconds, where 7 = 0, O can be modelled by the differential equation
>0 do

dr: 2W_13Q:O‘

Initially the charge is 100 units and it is given that Q tends to a finite limit as ¢ tends to infinity.

(a) Determine the charge on the capacitor when 7 = 0.5, [6]

(b) Determine the finite limit of Q as ¢ tends to infinity. [1]

@) M- 2m-15 =0 2 MEGEY
hengral Solygign @ Q= Ae 3t 4 BeSt

As >0 5 B =0

£=0,Q=100 » A =100

.. Q=100 e_s{"
£=0.5>Q-* \OOe'z“"s) = 22.3\... X 22.3 (3s5f)

.Q=22.3

(b) As -l:-h:o,e_"%» 0 so Q@ tends 4o O.
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The equation of a curve in polar coordinates is » = In(1 +sin6) for & < 6 < 3 where a and f are
non-negative angles. The curve consists of a single closed loop through the pole.

(a) By solving the equation » = 0, determine the smallest possible values of & and 3. [2]

(b) Find the area enclosed by the curve, giving your answer to 4 significant figures. [2]
L . o+ , _

(¢) Hence, by considering the value of » at & = ——_ show that the loop is not circular. [2]

(@) ¢=0 > W (1+sin0) = O
o4 e®
A4sinQ =¥
..5nQ =0
©=sin"(0) =0 L %=0,6=T
T-0:0 :
& A=L (a0

r's [Ln(\-*s'-nOB] *
A: | v 1
_?_’J(m(\w,,g)} do = O.U1621... % 0.u\62 (usf)

oAz 0-4\62

€) O= w48 _0+W _ L S ¢ W (1+sin3)= 0. 6021
2 "z 2 (Lsf)
.. Diometer ot Gvcla,D=0. 0431

But A= 0.4162 % ou62 = T(3)*3 D= 0.7280

. . (4s¢)
0.643\ 2 0.7280 .. Curve 1§ not circudor.
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0.6 24

The matrix A is given by A = _08 18

(a) Find detA. [1]

The matrix A represents a stretch parallel to one of the coordinate axes followed by a rotation
about the origin.

(b) By considering the determinants of these transformations, determine the scale factor of the
stretch. [2]

(c) Explain whether the stretch is parallel to the x-axis or the y-axis, justifying your answer.  [1]

(d) Find the angle of rotation. [2]

@) dexa- (0.6)(1-8) - (2u)(-08) = 3
.deA A =3

0’-) Dererminant of Rotation = |
Determinant, of Rotokon X DIrminavik Of Stveton = 3
Ly x ¢=3
..8§=3
@ Since +ne 2nd  Column of A onrainS ewwies bioger
Hon \ = vmgnﬂ'udz g e stverchh must ke Poalie |
o the Y- 0X\S .

@) A =[CsO® -s5inO
s$mO  cos®

®sQ = 0.4
0= cos™(0.6)= 93.\3... % 53.\° (3)

.. Angw ot Rototion= 53.°
clotwise
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In this question you must show detailed reasoning.
The complex number —4 +1+/48 is denoted by =.
(a) Determine the cube roots of z, giving the roots in exponential form. [6]

The points which represent the cube roots of z are denoted by 4, 5 and C and these form a triangle
in an Argand diagram.

(b) Write down the angles that any lines of symmetry of triangle 4BC make with the positive real
axis, justifying your answer. [3]

©) 2:-4+iJag
|21 - [Cov +()® = 8
rose - -4 _-> Xsing ) ﬁj_

S tong = -J3

rsing = Jug os@ -4

’r&vx’%‘ﬁ)"l\-j
3& =2 0= ,T=24
2T > ’
= F 2T for ksl s B b for k=2 is My

3

(b) The cube voots form an equiloteral. angle.

.. There are 3 Lnes of Symwiesvy.

10227 QW
X Qa ° 79
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Two thin poles, O4 and B, are fixed vertically on horizontal ground. A chain is fixed at 4 and C

such that it touches the ground at point D as shown in the diagram.

A B D
On a coordinate system the coordinates of 4, B and D are (0. 3), (5, 0) and (2, 0).

7\
C
Not to scale
A
3
o, — -
— D & -3 B
- 2 3
It 1s required to find the height of pole BC by modelling the shape of the curve that the chain forms.
Jofra models the curve using the equation y = kcosh(ax—»5) —1 where k, a and b are positive
constants.
(a) Determine the value of £. [2]

(b) Find the exact value of @ and the exact value of b, giving your answers 1n logarithmic form.
5]

Holly models the curve using the equation y = ’%.\‘3 —3x+3.

(¢) Write down the coordinates of the point, (i, v) where u and v are both non-zero, at which the
two models will agree. 1]

(d) Show that Jofra’s model and Holly’s model disagree 1in their predictions of the height of pole
BC by 3.32m to 3 significant figures. [3]

@) Min valwg of cosh = |
Point on afoomd € ar the minmum.

0= k()= 3 [ v =
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(k) A(D,3) 5 3= (osh (a(0) - b) =
U= s\ (-v)
-b = arcosh (4) aveoshax = In l"l - m‘
U b = -arash)= wu+~Jisl

D(2,0) 3 0= oswn (&(2) - b) -}
| =cosh ( 2a- b)
20-b = arcosh (V) = O

Laztb = Linla+fig]
.as -‘;_'\V\\ur*\fif\ , b= m\wefis|
€ Tt 4= cosn (~ 5w\ | + mla+ 375 ) -
H: Y: %xz- 3Ix +3
53 Symmedvy of both (u,y) =| (&,3)

@) =53 dg = wsh (Sa-b)-1 = 10.0619.-.
du= 2(H)*-3(s)+3 =615

d5- 41 =10.067a...-6.75 = 3.317... % 3.32 (3sf)

Dik(ersnce = 3.232
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10 Let f(x) =sin ' (x).
(a) (i) Determine {"'(x). [2]

(ii) Determine the first two non-zero terms of the Maclaurin expansion for f(x). [3]

(iii) By considering the first two non-zero terms of the Maclaurin expansion for f(x), find an

approximation to | "f(x)dx. Give your answer correct to 6 decimal places. 2]
<0

(b) By writing f(x) as sin” ' (x) x 1, determine the value of |_ f(x)dx. Give your answer in exact
form. o [3]

(@)Y £03) = avesinCax)
L

JF'(’O :\\_\1:5 = (‘_XZ)—Z
-3

. -3
£" 00 = L2010 2 2 2(- ) T

D) = —=
1) (\+x")3/"

() f(o) =0
£'00) =
£'(0)=0 : )3
"m _ (\-Xz)?- In* (("Kz z
ek (L=-x¥)3

-F“‘(O) - |
3

«? 3 _
) =0+ 71(')*3(0)#‘ 7—;—-((\\ = 7(“’2‘;-\-.-.

...GL'K) = K 4’_‘7%_3,‘,.“
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3 L
() {600 dx o Z[o o 22
0 o)

& °X
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n* X _
[_i"’ u—\.l
0s*_0s"| .,
Z 24

49
334

% 0.11L1 604 (6dp)

W

L
: :j f0) = 0.12.7 604

1
G 2]‘ sivi % x| dx
Q

\ 1
T 2\{‘ n J
1)) 1‘3 - x
[ . 0 0 Sl—-x"
)
- l13
[xsin™'x 4 (|—-x")2)
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[+ 8] (oo

— .3

L+

3'3 l(l*lz)-'li
L
Ler wu= (1 -%*)?
-1
u'= L?_(‘ZX)U—?’) 2
= -K(\-x‘)—'é
. ) 2 yz
Yz = (1-%?)
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2





