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QUESTION 1

(@) P(x)=2x*+x+a

If (x-a) is a factor then P(a)=0
P(2)=2x2°+2+a
0=18+a

s.a=-18

y=-2x+4..m=-2
y=x-2..m,=1

(b)

m —m,
1+mm,
-2-1
1+-2x1

-3

-1
=3

s O@=tan3~72°

Now tan@ =

tan @ =

A(-1,2) B(3,5)
NS
3:-1
3.3+-1.-1 35+-1.2
X= y=
3+-1 3+-1
13
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(©)

Xx=5

13
C:(5)

. 8
(d) 3 men from 8: °C,

4 women from 6: °C,

. Total ways = °C, x °C,

2
e —x<1
(€) 1

2
1)
(-1 2

1 Slx(x—l)2

(x=1)x2<x*=2x+1
2x—2<x? —2x+1
0<x*—4x+3
0<(x=1)(x-3)
sx<lor x>3




(f)

Letu=¢*
- du =e*dx

:jl s=tan'u+C
+U

=tante*+C




Question 2

f(x)=x*=In(x+1)

(@)(i)
f(0.8) =0.8°—In(0.8+1) ~ -0.076 < 0
f(0.9) =0.9° —In(0.9+1) ~ —0.087 > 0
Since function changes from +ve to -ve then there is a root in that interval
... | Midpoint =0.85
(a)(ii)

f (0.85) =0.85° —In(0.85+1) ~ —0.001< 0
Hence the root lies between 0.85 and 0.9
.. root =0.9 correct to 1 decimal place

(b) From the table of standard integrals use '|' o _ In(x++/x*+a*)+C

Ixtrar
.[\/sz(Tszzln(x+\/x2+82)+C
_[15 ox :[In(x+\/x2+82)}
=In(15++/15° +8%) —In(6+ /6% +8%)
— In(15+17) - In(6+10)
— In(32) - In(16)
=In2

15
6

(© ()
S

7\
/

radius=d

d =OPin circle centre O
-.0S =d (=radius)

d =POin circle centre P
. PS=d (=radius)
~.OP=0S =PS (all =d)
.. ASOP equilateral




(c)(ii) | £SOP =%(angles in an equilateral A)
ATOP also equilateral for same reasons in part (i)
. /ToP=2

- /SOT = /TOP+ sSOP =% + X _ 2%
3°3 3

Shaded area = 2 x Area of segment SPT

c)(iii
() .. 2x Area of segment SPT =2x (Area of sector OSPT - Area of triangle SOT)
—ox L 26?——absmC]

= 2><(1 22—”——d dsinz—”j
2 3




Question 3

(@) (i)

Even functions: f (x) = f (-x)

O

V16— x?

f (—X) Z;
J16—(=x)’

16— x°

J.even

(a) (i)

Azf2 ! dx

J16—x%

= 2'|'02 1_ " .dx

/16
2
= Z[S,in‘1 5}
4 0
= 2(sinlgj—2(sin1 9]
4 4

= 2xZ = Z ynits?
6 3

(b)

from cos2a = 2cos? o —1 we can

use cos’a = %(cos 20 -1)

J';;cos2 xdx:j%%(ﬂcost)dx:%J';(1+0032x)dx

4

1[  sin2x 2
== X+
2| 2 |
4
1 sin2E sin2*=
2 T
2|1 2 2 4 2




(©)

V = ;zjf(z +C0s x)zdx
4
= ;rjf(4 +4C0S X + cos’ x)dx
4

= 71_[%(4 +4cos x )dx + nj%(cosz x)dx

= z[4x+4sin x]g H[[%_%j from part (b)

4

x| 4xZ v asinZ |- x| 4axZ 1 asinZ |+ 7 zr 1
2 2 4 4 8

reret- ol (5]

= ﬂ(%—2ﬁ+9§j units®

(d) (i)

h(x)=sin"*x+cos™"x: 0<x<1
-1

1
h' = =
®) J1-x2 +\/1—x2

0

(d) (i)

Since h'(x)=0 then it must be a horizontal line

T T
h(0)=0+===
© 2 2
T
~h(x):y==
(x):y 5
y A
y=h(x)
a2————————

v




Question 4

. sin3@ cos30
a) (i = -
@ () sin@ cosé
_sin26cos@+cos20sin@  cosé cos 26 —sin &sin 20
sin@ coséd
:sm2_9cos€+c082€_co529+smesmze
sin@ cosd
_sin20 c9s¢9+sm9
sin@ cosd
cos’ @ +sin’ @
sin@cosé

~sin20 ;j

=sin 26

sin @cos @

:Zsinacow( =2=RHS

sinecosej

Half the apex angle = 30°
1

NE]

(b) (i)
~tan30° =—=

h
r=—

V3

(b) (i) | V :%nrzh

User=— n

N

1 (h h?®
VA 2
3 3

(b) (iii)) dh _ dh dV

dt dV dt
3 2
Now v =71 Y _7h
9 dh 3
dh_ 3
dv zh?
Given d—V:0.5
dt
Jdh_dh v
Cdt dv o dt
32><05
7zh
3
(h:3):EX05
L st
6

©(@)




(c)(ii)

(c)(iii)




Question 5

@@ | dr_
E_k(T To)

=T =T, + Ae"
At t=0 T=100° T, =20
100 = —20 + Ae°
. A=120
- T =-20+120e"
Att=3T =70’
- 70=-20+120e*
90 =120e*

e = 90 _ 0.75
120

3k =In0.75
_In0.75

k ~ —0.0959

(@) (i) | GivenT,=20,T =70,t=0
5. 70=20+ A’

.. A=50

. T =20+50e %%
Att=15

T — 20+50€—0.0959><15

T ~32°C

(b) vV =+/10x — x?
a =i ivzj
dx\ 2

2
a d %\/10X—X2j

" dx

d(1
= E(10x—x2)j

=1(10—2x)
2
=5-X
at x=4
a=5-4=1ms™>

(c)(i) | Let the first mouse come out any exit. Then the
probability that B will come out there is 1/5
Cis1/5and D is 1/5

P(all the same exit) =1><1><1 =—
555




(c)(ii) | Let A come out any exit. B comes out the same one is 1/5
C comes out the same one is 1/5. Dcomes out a different one is 4/5
4 4

P(Event)= l>< l>< —=—
55 5 125

(c)(iii) There are 4 possibilities:

A B C the same exit & D a different exit

A B D the same exit & C a different exit

A D C the same exit & B a different exit

D B C the same exit & A a different exit
1 1 4 16

P(E):4X—X—X—=—
5 5 5 125

(c) (iv)| The possibilities of more than two mice from the same exit:

All 4 same exit = i
12

All 3 same exit 1 different = E

P(NO more than 2) =1- £+i =1
125 125

17 _108
125 125




Question 6

a
(a) P_27r 27r
n 2

Amplitude =6

(b) Find when 2t+%:0

2t+ 2 -0
4

ot=-"

4
t=-2
8

Now it crosses the x axis twice in each period of 7.

H - T T
i.e.every multiple of — ——
y p > 3

o_7 3z 1z 1z 157 197

8 8 8 8 8 8
However for 0<t<2rx

37z 7x 11z 157

t=—/— = = =

8 8 8 8

INANY/
VARV T8
-6 8 8 8 8

© | _car 7
x_63|n(2t+4)

x_ 12cos(2t + E)
dt 4
when t=0

dx

T
— =12co0s 0+—
at ( )

=12x— E_G\/Ems

5%




@ | gsin(2t+Z)=3
4
. 7, 1
sm(2t+z)—§
(2t+%)=7z—%
g F_T_I7
T 6 4 12
1
t=—"-s
24
(e) (i)
(e) (i)




Question 7

(a) A+xA+x°=@10+x"
The coefficient of x* on the LHS is
=‘c,’c,+°c’c,+C,°c,+‘C.’C,+‘C,’C,
The coefficient of x* on the RHS is
="C,
- 'c’c,+'c’c,+c’c,+'c.’c,+*Cc’c,="C,
b) (i 1 2
(b) () y:Z[(x—l) +7}
Minimum @ (1,%)
Xx=0;y=2
(b) (ii) | Since vertex @ x =1then x >1or x <1would be the domain for f*(x)
to be a function. However to contain x = 3 then the domain would be x > 1.
(b) (iii)| See graph
) V)| 116 domain of £2(x)is x z%
(b) (v) fry :%[(x—l)2 +7}
4y =(x-1)" +7
4y—7=(x— 1)
(x-1)° =4y-7
x—lzi\/4y_—7 N
X=1+J4y—7 o1 2 3 4 5
fiiy=1+/4x-7

Now: f *(f(a)) = fl(l[(a_l)2 +7})

7}—7

|+

II
H-

+7

I+

II
|+

e o]
NG
e
-

Since a is not in the domain given in part (ii) then
a<land f*(f(a)=2-a




(b) (vi)

The points of intersection lie on the line y=x

s.solve:y= %[(x —1)2 + 7} & y = x simultaneously

x:%[(x—l)2 +7}
4x=(x-1)"+7
4x-7=(x-1)’
4x—7=x>-2x+1
0=x"—-6x+8
0=(x—-2)(x—4)
(2,2) & (4,4)




