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2011 HIGHER

Paper 2

Read Carefully

1 Calculators may be used in this paper.
2 Full credit will be given only where the solution contains appropriate working.

3 Answers obtained by readings from scale drawings will not receive any credit.
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Marks
ALL questions should be attempted.

1. D,OABC is a square based pyramid as shown in the diagram below.

[}

D(2, 2, 6)
y
C B
N A .

O 1s the origin, D is the point (2, 2, 6) and OA =4 units.
M is the mid-point of OA.

(@) State the coordinates of B. 1
—> —>

(b) Express DB and DM in component form. 3

(¢) Find the size of angle BDM. 5

2. Functions f, g and / are defined on the set of real numbers by

© fla) =71

e g(x)=3x+1

o i(x)=4x-35.
(a) Find g(f(x)). 2
(b) Show that g(f(x)) +ah(x)=3x" + 422 = 5x-2. 1

(¢) (i) Show that (x—1)is a factor of 3x° + 4a® = 53— 2.

(ii) Factorise 3a° +4a? = 5x — 2 fully. 5

(d) Hence solve g(f(x)) + xh(x)=0. 1

[Turn over
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3. (a) A sequenceis definedby u, , , = ——71—11" with 1, =~-16.

Write down the values of #, and u,. 1
(b) A second sequenceis givenby 4,5, 7,11, .. ..
It is generated by the recurrence relation v, . ; = pv, + g with v, = 4.

Find the values of p and q. 3

(¢) Either the sequence in (@) or the sequence in (b) has a limit.
(1) Calculate this limit.

(i1) Why does the other sequence not have a limit? 3

4. The diagram shows the curve with equation y = &° — > —4x + 4 and
the line with equation y =2x + 4.

The curve and the line intersect at the points (-2, 0), (0, 4) and (3, 10).

y=x'—x'—4x+4

y=2x+4

—2

A

3 4

Calculate the total shaded area. 10
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5. Variables x and y are related by the log, v,
equation y = kx".

The graph of log, y against log, x is a 4. 7)
straight line through the points (0, 5) (0, 5) ¢ ’
and (4, 7), as shown in the diagram.

Find the values of k and #. 5
O " log,x

6. (a) The expression 3sinx — 5cosx can be written in the form Rsin(x+a)
where R>0and 0 <a < 2m.

Calculate the values of R and a. 4

(b) Hence find the value of ¢, where 0 < ¢ < 2, for which

t
j(3cosx+Ssinx) dx =3. 7
0

7. Circle C, has equation (x+ 1)*+ (y - 1)* = 121.
A circle C, with equation x> +3°—4x+ 6y +p=0is drawn inside C,.
The circles have no points of contact.

What is the range of values of p? 9

[END OF QUESTION PAPER]
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® (a) b(h,th)

QO DB] = JLrii3b 0] -.Jorrsb
D< = Juy = Ju0
m : —
SatIh
©/. L-6
= L%
;32
AL
DR\ 199 |
)
Ty Juo
= 0.7% 28
&> (03

® @ gliw): glxe)
= 306-1) |
=332



(v) 3(%5) + X (hix))
S 3- 244 (x-5)
- 3K°- 2+ Xt -5k

= 3R Hxt -5x -2 as @mﬁ
©) () | 3 4 -5 -2
3 7 12
3 7w |o jencicer =0
$0 (1) 15 ¢ fader
b (1) (3xrTxdn )
(x-V) (3x +)(x +2)
@) glf00) 1 x(he) =0
2% - 5% -2 =0
&-V) (3xH) (X+2) =0
XK=, X783  K=-2
G @ W= - i Un Uo= ~16
U| = ‘éuo uL -%,u'
= 8 —,._.L“.
b) YA Vi=U
Vo= P t¢ o 5= Lptg
V3= Py t% D = ﬁp%b



7 G=3 p=2,9-3
€ R lim dcad 0 wgee i@ hes a linil
b= b
-
=0
|+
= (.

iy No \mb o S~ cadl & lmt T oexst aud
hae a=2

&

L) oo JO (-a-x e ) = (2x L) di

-2

: E”(a@--o@-éx ) dx

l

: {@—@'B%Y

U 3 5
; 0—(1@+s »lL)
u 3
= I
J

R ieq - r’ (@) = (26 -n-birl) ) dx



S LS +3xlf
u 3

: (”-g + 27 +2_7) -0

6) Saght lite Y= matc . M- 7-5 -
Here \(% : ll b, +5
lOQLB . UQLXLL =5

o, y -5
/XL
y -5
./Xz, J
Y= 2X*- k=25 1=3

€ () st Sk = Boin (xra)
= RSk + Raoxsina |



G (X4 (Y1) = 12
@ihe (A1) s |l

Q /le\(jlgw 'I'QKJHD =0

e (2,73) radis - Jutd-p
< J3p. peBRfr
| | dis o
Asine bohwern cohes = J (A-2) + (3] o)
= JAqte
-;\5‘
So mex rados of G omot be les than N5
=0,
le Jﬁ—p <6
B-p < 36
-p <23
p 723
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