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A sequence U, is defined by U,, = (=1)"+1 + 2,
(@)  Find the first 3 terms of the sequence. [3]

(b)  State the behaviour of the sequence. [1]

A and B are two points on the circumference of a circle centre O and radius 7.
The minor arc AB subtends an angle of 26 radians at O.
If the area of the minor segment is one third of the area of the minor sector AOB,

show that 26 = 3siné cosé. [4]
A variable p is inversely proportional to the square of 2¢ + 1. Given that p= E

when ¢ = 2. Find the value of g when p = [4]
(@  Solve the inequality (1.05)"* < 60, ' [3]
(b)  Hence state the largest integral value of #, for the inequality in (a) [1]

Solve the following simul{afneous equations:

R

xy =1

24y =3 [4]

Differentiate with respect to x

(@ e*sin3yx, [2]

® 1+ x3). [2]
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A curve C has parametric equations

- = = . :
x—2t+2t ’ y= Zt—E, where t is a parameter.
(@) Find x? and y? in terms of ¢.

(b)  Hence by evaluating x* — y? find the cartesian equation of C.

(a)  Express ~— in the form x™.

(R

(b)  Solve =2%.

27x16

(a) Dividea®—b3bya-b.

(®) Giventhatx*+ x*?+x+1= (x2+A)(x?—1)+Bx+C,
determine the numerical values of A, B and C.

Functions /(x) and g(x) are defined by:

h(x)=3x+7forxeR

g(x)zﬁr’: x#2forxeR

(a)  Write down in terms of x

0 kR,
(i) g~'(x) stating the values of x for which g~ (x) is not
defined.

(b)  Sketch the graph of 2(x) and h~*(x) on the same axes making
clear the relationship between the two graphs.

Prove by Induction ¥

i r— 1_a(p“~—-1)
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1 2 5
Given that the matrix A = (2 -5 3),

4 p 7
find the
(@  value of p for which the determinant of A = 54,
(b)  inverse of matrix A using the value of p obtained in (a) above.
(a)  Use Taylor series to expand i- as series of ascending powers of (x — a),
up to and including the term in (x — a)® .
(b) Use the expansion to evaluate ﬁ correct to 3 significant figures.
(@  Express 4 cos 8 — 3sin# in the form R sin(@ — ), where R > 0 and
0° < @ < 360°, giving a to the nearest degree.
(b)  Solve the equation 4 cos 6 —3sin 8 = 3, for 0° < 8 < 360°.
: 1
(e Find the least value of TSl
(@) Giventhatz; =3 +4i, andz, =1 +1,
find
® Z, — 2,
(i)  argument of z, — z,.
() ()  Solve the equation z2 — 4z + 53 = 0, expressing the roots in the

form a + bi, wherea, b€ R

(i)  State the sum and product of the roots of 22 — 4z + 53 = 0.
N

> F
.
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16  The points A, B and C have position vector 2i — k, 3i +2j — k and 5i — 3j + 4k
respectively.

(a)  Calculate the angle ABC
correct to the nearest 0.1°

—_—

(b)  Given that N is a point on vector AC such that AN : NC = 1:2,
find the

(1) position vector of N,

(ii)  unit vector in the direction of NC.

17  The straight line £ has equation 2y —x—5 = 0.
Another straight line 7 passes through the point P(—2, 6) and is perpendicular
to 4.
Find the

(@)  equation of m giving the answer in the form ax + by + ¢ =0,
(b)  co-ordinates of the point of intersection of £ and 7.
(¢)  perpendicular distance from P to the line £.
(d)  Itis given that the points Q(7; 6) and R (—7; —1) lie on line £.
Find the area of the triangle PQR.
18 (a)  Sketch on the same axis the graphs of y = ™ and y = sin x where
0=sx=m

()  Hence state the number of roots of the equation e™ — Sinx =0

(c) Show that the s_m_a_ﬁést root of e™* — Sin x = 0 lies between x = 0 and
.. :
x=z.
(¢)  Starting with x, = 0,8, use the Newton -Raphson method twice to
estimate the smallest root of e™* — Sin x = 0, giving the answer correct
to three decimal places.
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Ui=(-1)2+2

=3

Uz = (-1)3+2
=1

Us= (14+2
=3

b) The sequence is periodic

2. Area of the minor segment
Area of the segment = g(ﬂ — 5in@) Area of the sector

Let Aibe the area of the minor sector A: be the are

Ay

A1=3

r? : _r?g
? (23 *"S[T!.ZB) = T

3(260 — sin26) = 26
660 — 3sin28 = 26

60 — 20 = 3sin20

(2q+1)2
=% wheng=2

k
(4+1)2

F™
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_75
"
Therefore
75
P_4(2q+1)= \
\"Q
i
Whenp = - w

1__s @
3 (2q+1)?
ea s 172 ®

da) (1.05)"-4 <60

(n-4) 1n(1.05)) 1

In60
5

N

ndh‘l 47

n<

n-4<

b) n = 87

S)xy=1 G
2x+y=3
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y2—3y+2=0

yi-y-2y+2=0

&
yoy—-1)-2(y-1)=0 @
-2)y-1)=0 Q@
Sy \@\7
<

&

Th

1
oriandy=lor2

6a) Differentiate e**Sin2x

d
ae“Sian

Applying Implicit Rule
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d d
2x ; : 2x
e ] Sin3x + Sin3x dxe

3e?* Cos3x + 2e%*Sin3x

e?*[3Cos3x + 2Sin3x]
\
b) Dif ferentiate In(1 + x2) \_,/)
2x _
1+ x?
\ :

o \@\?
. )

=2t 1
Y= 2t

1
2= (2t +—)?
x“=( Zt)

1
Z__ il
x° =4t +2+4_t2

1
i ST 2
=412 4 —
. +4t2’+ X

\1 F
1
25
ye= 24-4':2
1
2 _ a2y
ye =4t +4t2 2

b)x? —y? =4t + 5+ 2 (42 + 55— 2)

4t2 42
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1.4 x
L QY

\

21.5 \
X ‘% 4
21.5 \ -
P

/
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9a) a-—b a3 - b?

0 %&@

Therefore (a® —b3)+a—-b= a?+ab+b? \

b) x*+x22+x+1=0G2+A)E2-1)+Bx+ \@ 7
>

RHS=x*+x*+Ax*—A+Bx+ 11\
4
x*+(A-1)x2+C-A ®
Comparing Coeffs §
1=A—1?---- '

1+ {
S?/

C-A=1

C=1+A4
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C=14+2 sinced=2
=3

ThereforeA=2;B=1,C=3
\

10) h(x)= 3x+7;x€R \%j,)

{)= E 2 R s

g(x _Zx—4'x¢ X € Q

N

ai) h(x) = 3x+7 &

Replace h(x) with y \7

y=3x+7 \@

/) |

Make x subject of formular

Y. 2
o

G |
3
Replace x P h@; with x
\
-7

L > iXER
i)g (x;: 2:-4
Replace g(x) with y

_ 6

Y= -4
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y(2x—4)= 6
2xy—4y =6
2xy =6+ 4y

_6+4y

o 2y %\*—)
Replace x by g~'(x) and y with x @
\
6+ 4x
0@ = Q@
2x \

b)

E. ZIVANAYI 07172566148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page 9




X

y=¥ h~(x) = :

ik " (orty - 307 1)
11) Prove by induction that Z(apr D= pT

r=1

n
Let Pn denote the expression Z Gap™=")

r—

a(p"—-1)
- p—1

Proof forn=1

e a(p* — 1)
(ap*~1) = ——

& p=1l

apr= @

a=a

Since LLH.S = R.H.5;Pnistrue fgrn =l

Assume Pnto be true forn =k

Breaking The sum

E. ZIVANAYT 0717256148/0774459409 (SIR MANUE)zivanaylemmanuel@gmail.com Page
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fe+1 k

@p™) = ) (ap™*) + ap*+-t
A )

r=1

k+1 k

Z(ap”l) — Z(ap"l) + ap®
r=1 r=1

\
=
= :$:Q
=a(pk_1)+apk(p—1) @ .
O
apX — a + ap**! — ap¥
_ap p_p1 p w\’7
\Q ’
>

apk*t — 3
p—1

_ \

\/,__
_a(pkﬂ—l)
T =1 ®
Pnistrue forn=k+1 %

Since Pnis try = kand n = k + 1; Therefore by mathematical induction, Pn is
true f:%o}smve integral values of n!
/27 5
12) -5 3)
4 p 7

a)1[_p5 g]—z[i §]+5[i 3:54

—35—3p —4+ 10p + 100 = 54

E. ZIVANAYI 07172566148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
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\/9
b)The inverse of matrix A
>
A=(2 -5 3)
4 p 7

X,

% ¥ 7 P
\

A

Add the first 2 columns to the right

Add the resulting top rows b

ix
Delete the resulting first irst column
Find the dete?u‘& 2 block entries
\
P---24¢-4---F--4 2

? ~E
3

4 1 2

2 4 B —%

=8 =fi1=1 2] @ -8
; 77||; 55”55 gl
Aslomt=| |5 4 |4 1| l1 2|

55 Al15 ol

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
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—32 —19: 31
Adjoint =| -2 -13 7
18 9 -9

1 (-32 -19 31
-1
A -—(—2 ~13 7)

18 9 -9

= u —ayz a3
180) f(x) = f(a) + L@ , fl@ca) | Meaama) %%)
f& = f(a) Q

1 1 0.01 _ 0012 0.013
b) = =—-

101 101 1012 101 1.01%

= 0.9803921

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
13



0.980
14a) 4Cos8 — 3Sinf — — — — — — RSin(8 —a); R>0, 0° < a < 360°

For the R.H.S of expression

i @%\C@)

RSinBCosa — RSinaCos@ )
\ /

Comparing Coef fs x

4 = —RSIHR —————— (I‘.) @

o

=4 _=Rsins 4@/

3 ~ Rcos «

oc= 53°

R =/(4)? + (-3)?

E. ZIVANAYI 0717266148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
14



R=5
4Cos® — 35in8 = 5Sin(8 — 53°)

b) 4Cosf — 3Sin8 = 3

\
5Sin(0 — 53°) = 3 @
Sin(@ — 53°) = @ E

;

(8 —53°) = sin'l(g) Q@
(6 —53°) = 36.78 V

Q

§ = (=1)" x PV + 180n %)

'|\ -

N
8 = (—1)" x 36.87 + 180n + 53*% ]
Forn= -1; 8 =out ofra%\
Forn=0; 8 = 90° %
Forn=1; H—- $

\
Forn out of range

w1 w

The e =90°;196°

A A
c) Minor Max = e

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
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i
9%5

Min or Max =

1 _ 1
Ml.ﬂ.m&”(lx—m

P
%\%)
. '
Therefore Min = 1 @
N |
152)Z; = 3+ 4i Z, = @
ai) (Zy —Zp) = (3—1) + (4i — i) \>
=2+3i \ @
| %{)

ii) JArg s, z,) = tan"*(%) \

T %§\% Y4
-t
b)@ 4@? _o

Vb2 — 4ac
2a

Z=

_ 4142 -4(1)(53)
B 2(1)

Lo
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4+ 16 —212

_4+=19
-

4+ V196i2

S

2 @
z=2+7ior2-7i Q
ii) Product & sum \@V

b
Sum= ——
a

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
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=53

2 3
16)0A=(0) 3 OB=(2) ; OC
-1 -1

z)

a) Let angle ABC be 6 C\ .
\*’/)
8 ———AB &BC

BC = 0C - 08 \
~HO-6 O
-0 S

Cosé =

Cosh =

—

Cos
270

=1

8
6=
cos™( ___270)
6 = 60.8652°
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v
(

32i - 2 + k)
B 2Va3
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_ 3i=3j++5k)
N Va3

1N 2y—x—-5=0

a)Using dif ferentiation to find the gradient

&9
. \%&

ST
oA o

(y—-6)= -2(x+2

-y)=Nx-x) @\Q’\ 7
X\

2x + y%;
b@x +72 —————— (i)
2y =X=8 S0 (it)

2(-2x+2)—-x-5=0

E. ZIVANAYI 0717266148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page
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—4x+4—-x—-5=0

2
12
}J‘:T
J

LA 8.,
—J(—'S*) 00

95
= units

5

d) P(-2;6) &Q(7;6) &R(-7;-1)

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanaylemmanuel@gmail.com Page
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PQ=J(7+22+0=9

—

QR=(7+7)2+(6+1)2=7V5

PR=\(-24+7)+(6+1)*=V74
Let 8 be angle PQR

(7V5)% + 92 — ({/74)?
2(7V5)(9)

Cosf =

.) 2 |2
Cos<0 = (7)
V5
; 4
Cos?*8 = =
J

. 4
Sin?0 =1—-

J

o2 1
Sin“d ==

o}

4

| =

Sidd =%

Sinf =

e:‘.
vl &

ab
Area = —5inf
2
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— %%\9

180 §® { ‘__1_ _________ AR

%
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= 31.5units?

o N\ S
&

Jae

v
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b) Xp = 0.8
f(x) = e™ - Sinx

fl(x) = —e™* — Cosx

>

Cim e %8 — Sin0.8 @
%1 =087\ Ze=08 —Cos0.8 @
x; = 0.57 \)Q
~0.57 _ §in0.57 7
e
N

—e~057 — Co0s0.57

x, = 0.589 QB 7
Therefore the root is 0.58 \\

@7
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Section A (40 marks).
Answer all questions in this section.
1 A curve has parameye equations:
x=2+5cosf

(@)  Find the cartesian equation of the curve.

i rve
(b)  Describe fully in geomeu‘ical terms the type of equation the cu

represents.

z L]
2 Theexpression ax® + x% — bx — 6, is divisible by x — 2 and 2x* +5x +3

(@)  Find the values of a and b.

()  Whendthe values of a and b have the values found in (a) above, solve
the equation ax® + x2 — bx — 6 = 0.

(2]

(3)

(2]

(2]

(c)  Solve the inequality ax3 + x2 — bx — 6 < 0, using the values of @ and b

in (a) above.

k. . s\2 37
Circles with centres A and B have equations x2 + (y - -) = —and
2 2 ,
(x ~— %) + (y + -:-) = 12—3. respectively.

(a)  State the coordinates of A and coordinates of B,

(b)  Find the equation of the line AB in the form ay+bx+c=0

(2]

(2]
(3]

(¢)  Hence or otherwise find the equation of the perpendicular bisector of the

line segment AB in the form y = my + ¢,

A hollow circular cylinder open at one
The cylinder has a total external surface areq of | 200cm?,

(a) Showthath = -‘;:2 _g

i ; :
(b)  Express the volume of the cylinder, ;, cm?, in terms of r.

604212 12023

(4]

end has a height h cm and radius r cm.

(2]
(2]



(¢)  Find the

@  valueofr forwhichvhuutlﬂm?’m' .

(ii)  stationary value.
(d)  Determine the nature of the stationary point.

5 a)  Express in partial fractions
( x}+4x2+3

x2+2x-3"

(b)  Hence or otherwise evaluate the exact value of
3
[ x3 +4x%+3

x2+2x-3
2

dx

60422 12023
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Section B (80 marks)
16 marks.
Answer any five qyestions from this section. Each question carries
i transformation
¢ ()  Find the equqyjon of the image of the liney = 2x + 1, under the

with matrix (5]

G -2)

-4 =3 5
) Itis given that matrix A= (-—5 -4 7 |
1 1 =1
®  Find |Al
() Find AL

@iif)  Hence, or otherwise solve the simultaneous equations:

—4x—-3y+52=3
=Sx—-4y+7z=4
x+y-z=0 [11]

7 (@  Itis giventhat f(x) = x3 + x% — x + 15,
Given t%i + 2iisaroot of f(x) = 0,

() stala the other complex root of f(x) = 0, [1]
(i)  hence or otherwise solve the equation f(x) = 0. [5]
®d @ Using DeMoivre’s Theorem or otherwise prove the identity
cos 58 = cos® @ — 10 cos® @sin? @ + 5cos O sin* 6. [5]
(if)  Hence or otherwise, express cos 50 as powers of cos 8. [2]

(¢)  Onan argand diagram sketch and shade the region whose points
represent complex number z which satisfy the inequality [z — 3{| < 2.  [3]

6042/2 J2023
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(a)

(b)

@
(ii)
(iii)

(a)

(b)

(a)

(b)

(c)

5 _
Find the equation of the plane in cartesian form contai
3 . 2 .

AB = (—4) and AC = (—1) given that point A has

0 4

1
vector (U)
6

Two lines ry and r; have vector equations.

4 1 1 -2 .
n= (0) + A (- 2) andr; = (1) +u (_1 ! respectwely.
1 -3 0 -4

Calculate the angle between the lines 7y and 15, correct t0 the nearest 0.1° [4]

Show that the lines 1y and r; intersect. [4)
The point P has position vector i +5j+6k. oy
Find the perpendicular distance from P to the line 77. [4]
(i) Using integration by parts, evaluate exactly j'; Inxdx. [5]
(iiy  Use the trapezium rule with 5 ordinates to {ind an approximate

value of [, Inxdx. (4]
(i) Use the graphical argument L0 show that the equation

(3]

e2* = 5 — 4x has only one real root.

(iiy  Taking 0.5 to be the first approximation (o the root, use the
Newton-Raphson method 2 {imes to obtain a better approximation

correct to 3 decimal places.

4]

By differentiating from first principles, find the gradient function of the
(4]

expression x% + 2X.

Given that y2 cosx — ¥ sin2x = 4, find % at the point G; 2). (6]
Find the coordinates of the stationary points of the curve y = x2e 2. (6]
60422 12023
[Turn over
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nmn @
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12 @

(®)

©)

@
Gi)
®
Gi)

—
—

6
s any fogr properties of 8 Broup.
Hence show that (R, X) is & Broup.
Construce group tables for (Z2+), addition module 2.

Verify thae (Z,,) is commutative

Given that | < .f;}f_.%d" using the substitution x = 2 sin 8, show that

I'= [ 4sin2 gqgg.

Use Taylor’s series to expand oS x as a series of ascending powers of
(x ~ @) up to and including the term in (x — a)?

Hence or otherwise

)

(i1)

state the expansion of cos x as ascending powers of x — E. up to

and including the term in (x ~ %)’

find an approximate value for cos 31°, given that 1° = 0,017
radians, giving the answer to 5 decimal places.

604212 12023

(4]
(71
(3]
(2]

[4)

(5]

3]

[4]
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SECTIONA

1) x =2+ 5Cos8

y = 3 + 5Sin@

a) x — 2 =5Cos8

Cos?8 + Sin%*6 =1

(5 +L

x?+y?—4x—-6y+13=25

x24+yt—4x-6y—-12=0

b} x? +y? —4x—6y—12=0

S —
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(x—2?%2-4+(y—-3)2-9-12=0
(x—2)2+(y—-3)2=25
(x-a)*+(y-b?=r?

~ equation is a circle centre(2,3)and radius = 5

Z)ax*+x2—bx—6

factors = (x—2)&2x?> +5x+3
a) For quadratic factor
2x*+5x +3
2x2+2x+3x+3
(2x+3)(x+1)

f(-1)-» —a+1+b-6=0
f(2)> 8a+4—2b—6=0
b=a+5--—-—-(i)
8a—2b=2————(ii)
8a—2(a+5)=2

Ba—Za—10/=2

6a =12

a=2
b=2+5
b=7

Thereforea=28&b=7
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b)2x3 +x2—-7x—6=0
(x=2)(2x2 +5x + 3)

(x—2)(x+1)(2x + 3)

3
Therefore x = -3 &—1&2
)2x3+x*—-7x—-6<0

3
Critical Values : x = 5 &—-1&2

o(ead-b
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b) Let the gradient be = m

ra L
+
] =

3
I

o
|
B =

m=3x-2

m=-—6

@ -»)=mkx—-x) @

p-e-s

y—5=—6x

|

2y —5=-12x

2y +12x=5=0

N—l
"6
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(}’ = yl) = m(x _Il)

on=3e-

L@ otal surface area
A= + nr?

1200 = 2nrh + nr?

2nrh = 1200 — mr?

.
E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com Page 6



2nr  2mr
Wi il
ar 2
b))V = nr¢h
o (@2-5)
_6001:7'2_&3
nr 2
m!i
V=600r—T

nr
ci) V = 600r ———

dv 3
—_— —_— 2
7 600 5 nr

0 =600 —gm-z

i)V = 600r — MT
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IR )

V = 4513.516668 cm?

V = 4500cm?

—-x+9
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T oo
X x24+2x-3
Forx*+2x-3
(x2—x+3x-3)

x(x—1)+3(x-1)

(x+3){x-1)
9—-x
x+2+(x+3)(x—1)

" 5-x __ A __ B
" (x+3)(x-1) x+3 x-1

9—-x=A(x—-1)+ B(x+3)
Forx=1

9-1=4B

mf@+u—2—3)ﬁ

x—1 x+43

3 3 32 33
an+Lz¢r+Lx_la—LI+3m
=  ———— — —————
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2 3
[x? +2x +2In(x —1) - 3In(x + 3)]
2

2

2
(3?+ 2(3) +2In(3—1) — 3In(3 + 3)) = (2? +2(2)+2In(2—1) - 3In(2 + 3))

9

§+6+2in2—3In6)—(2+4+0—3£n5)

]

9
2 + In4 — [In216 + [n125

6a)y=2x+1

()- >Q.u+.)
(o) = _g_l EA LAY
(;fi) NY o,

- 6x+3
-3x-2

X' =6x+3—-—-—-()
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y' = =3x -2 - — — —(ii)

x' =3
| =
y = 3( 3 ) 2

6y’ = =3x' +9-12

6y' = =3x"=3
Therefore 6y = —3x — 3 is the image line \ /

Accept any other method
-4 -3 5
bYA=|\-5 —4 7
1 1 -1

Add the resulting top rows below the matrix

Delete the resulting first row and first column
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Find the determinant of 2 X 2 block entries

4= =G = pr=2d-e_§
13 -4 1 -3 -4
AT=5 7 -1 §5 7
l4 .5 1 -4 -5
-3 —4% 1. —3 -3

Il S
Adjoint = |_7S ‘11| |“11 f4|
|—5 1| |1 —4
-4 1 1 -3

-3 2 =1
Adjoint = (2 -1 3)

—1 1 1

. A—
A —lAled;amt

=3 @& =i
A"l = ( & =1 3Q
o 1 1 1 A ) ::;':.

Accept any ?her method
iii) — 4% 3y + 52 = 3
~5%m 4%%7: =4
X+y~—z=0

(-G
(-G
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@)-( 3 36
0)-(3)

Thereforex=-1&y=2&z=1

7a)f(x) = x3+x2-x+15

1+ 2iisarootof f(x)=0

i) The other root is the conjugate of 1 + 2i

1-2i

b
ii) Sum of all the roots = =

o= -(3)

Sum= -1

Let the third root be «

Use

/4
’

(x —a)(x — b)(x—x) =0
Where a; b & « are complex roots

[x-A+2])][x-(A-2)][x-(—3)]=0
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Either
[x—(1+2)]=0 or [x-(1-2)]=0 or [x—(-3)]=0

Thereforex=1+2i & 1-2i & -3
b) Cos58 = Cos>8@ — 10Cos*0Sin%8 + 5CosOSin*8

Proving on the LHS

Cos586 is obtained from expansion of (Cos56 + iSin58)
(Cos56 + iSin58) = (Cos6 + iSind)°>

(Cos@ + iSinB)°

Let x be Cos@ and y be Sinf

(x +iy)®

Using the pasgf_lj:'?’-s_‘ Mg!e to expand (x + iy)®, you get

” AN
e
x5 4 5xtiy + 10x3i2y2 + 402393+ Sxity* + iSyS
Substitute (—1) for {8\
x5 + 5x*iy —40x3y*10x2iy? + Sxy* — iy®
For Cosd@, collect all real numbers
v -
Cosbl="%% »10x*y? + Sxy*
Repfaciéi:q x with cos@ and y with Sin@

Cos50 = Cos®°6 — 10Cos°6Sin%0 + 5Cos6Sin*6 As required

ii) Cos56 = Cos>8 — 10Cos30Sin?6 + 5CosOSin*6

-—— s
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RHS
Cos®8 — 10Cos*6Sin%8 + 5Cos6(Sin’6)?
Sin%0 = 1 — Cos?6

Cos®8 — 10Cos8(1 — Cos?8) + 5CosO(1 — Cos?6)?

Cos50 + 10Cos>8 + 5Cos8(1 — 2Cos%60 + Cos*0)
11 — 10Cos38 + 5Cos@ — 10Cos36 + 5Cos>0

16Cos°60 — 20Cos36 + 5Cosé

£)|lz—3i|l< 2
Centre = (0; 3i)
radius = 2

Re

v

O —
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a)Finding the Normal(n)of the plane

P 0k
n=13 -4 0
2 -1 4
+i —j +k
n=i ) =il deel
n = —16i — 12 + Sk
rn=d
d=An
1\ /—16
()0
d=-16+30
d=14

Therefore equatign of the :ﬂlane

,..(213 A

5 & :

b v
v
’

w00

i) Let 6 be tha angle betweenr; &,
dl.d2
|d1] x |d2|
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=)

Cosf =
J (-2)* + (-1)* + (—9)* x J 12 + (-2)* + (-3)°
COSG —ﬂ
V14 x V21
Cos0 =1_v"2-§7{
0 = Cos‘l( 1= )
V294
6 = 45.58469°
g = 45.6°
4+y , -lj-'Z,u
1-3y | A —4u

At the points where the two lines nferseat,rl =1,

A N
44y 1-2u
1-3y —4u

4+y=1-2u

Yy =—-2u-— 3; =l -(0

=2y = 1M pu — — ——(ii)
Aﬁig‘q.:",_- }_ 3

1 - By=sdyt — — — —(iii)

Substigating (i) in (ii)
—2(-2u—-3)=1—-p

u+6=1—p
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u=-1

y=-2(—-1)-3

y=-1

If the lines intersect; y &u shall satisfy all the 3 equations.
Substituting y & u in (iii)

1-3y= —-4u

1-3(-1) = —4(-1)

4=4
Since the LHS and the RHS of the equation are equal, the&@(he two lines intersect

i)

NB = PE is a direction vector
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4+y 1
1—3¥¢ 6

3+y
PE:(—S—Z)’)
-5-—-3y

Direction vector PE is perpendicular to the direction(d)of the line ry

dPE=0

3+y 1
(-—5 - Zy) (—-2) =0
-5—-3y/ \-3

3+y+10+4y+15+9y =0
14y = —28

y=-2

Therefore OE =

4
9a) f Inx dx
2
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4
flx!nxdx
2

e s g
etu = Inx o
du_l

dx  x

dv = 1.dx

[ao= [ 10

y = Inx

no of trapezia=5-—1
N ———————@§—§—§—y—
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trapezia = 4

_ upper — lower
" num oftrapezia

4-2
h=—

n4 + 2(In2.5 + In3 + In3.5))
A = 215369338
A = 2.2units?
bi) e = 5 — 4x
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i) e2* = 5 — 4x
f(x)=e* +4x -5

fl(x) =2e* +4

Xn+1 = Xp — m \/

05) 4 4(0.5) - 5
267005 1 4

4
x, = 0.52985

2(0.52985) 4(0.52985) —
% = 0.52985 — (e b ot 5)

2e2(0.52985) 4 4

x, = 0.52934
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x; =0.53

10a) y = x% + 2x

dy _ tim [f(x+6x) - f(x)
dx x=0 8x
fix)=x*+2x

fx +8x) = (x + 6x)* + 2(x + 6x)

fx + 6x) = x% + 2x8x + 8x? + 2x + 26x

dy  lim [(x* + 2x6x + 6x% + 2x + 26x) — x% + 2x
dx  x=0]| bx
dy  lim [2x8x + 26x + 8x*
dx x=0 8x

dy lim [0x(2x + 2 + 6x)

dx x=0 5x

dy _ lim
a—x=0[2x+2+é'x]

d

2 A TR

dx

dy

—_= 2 2

dx X+

;\.;.-%_ L

b) y*Cosx TJSian —4

2yC as.;g;.-dz\; y*Sinx —

s V

A

- éSian = y2Sinx + 2yCos2x

dy

dx.S'mZx —2yCos2x =0

dy . Y,
a(ZyCosx — Sin2x) = y*Sinx + 2yCos2x

dy _ y*Sinx + 2yCos2x

dx ~
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dy (2)’Sing+2(2)Cos%
dx  2(2)Cos - Sin%

dy 2v2-0
dx 2¢/2-1
dy _8+2v2
dx~ 7
C)y=xze—2x
dy

—_— zxe—ZI ey sze—zx
dx

0 = 2xe™2* — 2x2¢~2%%
0 = 2x(e%* — xe~%)

2x=00r e X —xe =0

Forx=0

y = (0)27%

Let A & B be te turning points

A(0;0) & 3(1%)
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11a) The 4 propertiesof a group are
Closure

Associativity

Identity

Inverse

b)bi) Inorder to show that (R, x) is a group, we need to verify that it satisfies all 4

group axioms

1. Closure: For any a, b in R, the product of a * b is also in R

2. Associativity: For any a, b and c in R, the product (a = b) * c is equalto.a (b » c)
3. Identity: There exists an element e in R such that for any ain R, the product a = e
isequaltoaand e »ais equal toa

4. Inverse: For any a in R, there exists an element a~linR such that the product

g iz ; ; - : - 1
axa~lis equal to the identity element e, and @ 1. dis also equaltoe.Soa 1= ;

bi) 2z, = {0; 1}
+ 0 1
0 0 1
1 1 0

ii) (a*b) =(b+*a)

Set = {0;1}

a=0b=1

(a*b) =(b+a)

(0« 1)'%.(1+0)

133

Therefore Z,, LS commutative

+
12a) I = J.
) V4 — x2

x = 25ing

dx
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dx
E = 2Cos8

dx = 2Co0s06d0

o (25in8)? x 2CosOdo
J& — (25inB)?
45in%0 x 2Cos6d6
V4 — 4Sin%6
45in*0 x 2CosOdo

i f J4(1 = SinZ0)

1 — Sin?8 = Cos?6

J
J

1= f 4Sin%0 de

4Sin%6 x 2CosOde
2V Cos?8

4Sin0 x CosOdo
Cos6

As Required

N

b) f(@)

f(x) = Cosx f(a) = Cosa
f'(x) = —Sinx f'(a) = —Sina
f!(x) = —Losx f'"(a) = —Cosa

\/f o 1 el
a)_'_f(a)(x a)+f (a)(x —a)

1! 2!
—Sina(x —a) -Cosa(x — a)?
f(x) = Cosa + 1(! ) g! )

(x — a)?*Cosa

f(x) = Cosa — (x — a)Sina — >

E. ZIVANAYI 0717256148/0774459409 (SIR MANUE)zivanayiemmanuel@gmail.com

Page 26



(x —a)*Cosa

ci}f(x) = Cosa — (x — a)Sina — >

a_ﬂ.‘
6

T (x - 3-) Cosa-
f(x) Co E—( —g Sng—f

_ Ty V3
f(x)———(x-—) 1 & 32) )
f(x)_ﬁ-l( 5)‘_(1--)2
"Jf(x)-i-—l- —-)——( -_)2
x = 31°

=527
£(0.527) = Cos(0.527)

—£—l(0527--

=0. 864319;2
=0.86
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