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2. Relative to a suitable set of axes, the
tops of three chimneys have coordinates
g iven bV A(1  ,  3 ,  2 ) ,  B(2 ,  -1 ,  4 )  and

c(4, -9, 8).
Show that A, B and C are col l inear. (3)

3. Functions f and g, defined on suitable domains, are given bV f@) = 2x and
g ( x ) = s i n x * c o s x .

Find/(g(x)) and sAG)). (4)

A,ll questions should be

P(-4,5) ,  Q(-2,  -2)  and R(4,  1)  are the
vert ices of tr iangle PQR as shown in
the diagram. Find the equation of PS,
the altitude from P.

Marhs

(2)

(1)

(3)

4. The position
respectively.

(a) Express

(b) Find the

vectors of the points P and

- ) .
PQ in component form"

length of PQ.

Q  a r e  F = - i + 3 j + 4 k a n d Q = 7 i -  j + 5 h

s. (a)

(b)

Find a real root of

Show algebraically

the equati on 2x3 - 3x2 * 2x - 8 = 0.

that there are no other real roots.

(2)

(3)
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6 . The diagram belorv shou's a parabola q'ith equation y = 4x2 + 3x - 5
straight l ine rn' i th equat ion 5x * y + 12 = 0.

A tangent to the paraboia is drau'n parallel to the given straight line.

Find the r-coordinate of the point of  contact of  this tanqent.

3 x - 5

value of

Marks

and a

(s)

(3)

I f  xo is an acute angle such

^ E4 r / J  + 3
s l n ( " r  + i u ) ' l s.  

1 0

that tan *" = 
t,  

shou, that the exact

8. Given that y = 2x2 * x, find and hence shorn , t f ,u t  
" ( t

(a) Show that the function f(x) = 2x2 + 8x - 3 can be written in the form
f(x) = a(x + b)2 + c u,here a, b and, c are constants.

(b) Hence, or otherrvise, find the coordinates of the turning point of the
function/.

d v \
r : l- r ' r l

o x t

dy

dx
(3)

9.

(3)

(1 )

5 x ' l  y  *

12s0012011 Page four



Official SQA Past Papers

10. Find the value

13. PQR is an equilateral triangle of side 2
-+ -+ -+
PQ = a,  PR=b and QR = c.

Evaluate g.(b + c) and hence ident i fy
vectors rvhich are perpendicular.

ot 
[,-^{* 

a*.
Marks

(4)

(4)

1 1 . Express 2 sin xo -  5 cos xo i n  t he  fo rm A  s in  ( x  -  & ) " ,0<  a<  360  and  A  >  0 .  (4 )

12. Tu,o identical circles touch at the point P (9, 3) as shou'n in the diagram. One
of  the c i rc les has equat ion 

"2 
+ y '  -10x-  4y + 12 = 0.

Find the equation of the other circle. (s)

unlts.

t\ /o

{:... ..t
.  t J

P (9,  3)
. E

i s , : - )

/
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t4. For rn'hat range of values of c does
a circ le?

the equati on *2 + y' - 6x * 4y -t c =

Marks

0 represent
(3)

l r
t -  I
I  r r '  '
\  T L

1 5 .

(b)

(c)

Thecu rvey=J@)

Find/(x) .

passes t l-rrough the point \  ? t ,  \
I  a n o  I  ( x )  =  c o s  L x .
I

(3)

16. The diagram shovn's a sketch of part of
the graph of y = /(x). Ti-re graph has a
point of  inf lect ion at (0,  a) and a
maximum turning point at  (b,  c).

(b ,  r )

(0 ,  a)

(a) Make a copy of this diagram and on i t  sketch the graph of y = g(x) u 'here
g ( x ) = f ( x ) + 1 .

On a separate diagram, sketch the graph of y -  
f ' (x).

Describe horv the graph of y -  g '(x) is related to the graph of y = f ' (*)"

(2)

(2)

(1)
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L7 . Part of the graph of y = 5 log,o(2x + 10) is shown in the diagram. This graph
crosses the x-axis at the point A and the straight line _}l = 8 at the point B.

Find algebraical l l '  the x-coordinates of A and B.

y = 5 l o g 1 6 Q x + 1 0 )

Marks

(4)

18 . (a\ Shou' that 2cos 2,xo - cos 2rco =

(b) Flence solve the equat ion

i n t e r v a l  0 < x < 3 6 0 .

(21

(4)

(21

(2)

(1 )

[Turn over for Question 20 on Page eight

. ' ) , ,
I  -  J  s rn -x" "

2 sinx" in the

19. The diagram shorvs a sketch of part
of the graph of 1,  = a' ,  a 2 | .

( " )  I f  ( 1 ,  t )  a n d ' ( i . r ,  1 )  l i e  o n  r h i s
curve) write dorvn the values of I
and u.

(b) Nllake a copy of this diagram and
on i t  sketch the graph of y -  az' .

(c) Find the coordinates of the point
of intersect ion of y = a2'rvi th the
l i n e  x  :  1 .

12s0012011 Page seaen
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20. Diagram 1 shorn's 5 cars travelling up an incline on a

roller-coaster. Part of the roller-coaster rail follorvs

the curve u, i th equat ion y = 8+ 5cos4 
".L

Diagram 1

Diagrarn 2

Marks

(4\

Diagram 2 shou's an
its posi t ion relat ive
f loor of the car l ies
point of  contact.

enlargement of the last car and
to a sui table set of  axes. The
paral lel  to the tangent at P, the

Calculate the acute angle a betu'een the f loor of the

car and the horizontal  u 'hen the car is at  the ooint
ir

wnere xp = -T.

Express your ans\ver in degrees.

y = 8 * 5 c o s

IEND OF QUESTTON PAPER]

1
1 *
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I
t
.5
G

&

Marks
u,rite'-'-

A

tl, l

^ - , ^ , ,  , - i  / 6 x + z
9Xpressron\=/ (x+ 2X'r - 3)

l i

t,'
l

Worked',Example
l i

Find
5x+1 ,- '

{+ T'

I
.  i Apartral  rF

\ l
\ l

\ l\ ,

action\ for

\

1
makes 

'

B)

\ -_--

{ln*
the seco4rd-6i acket zer o

( this el iminates

A 4 e r + B x 0

1re 
con_s,

valug-of'

2) for all 'n'alues of

2

I

I
I
I

nd -B

/ l

. r )

Select a

A a

( x +

3)( ,

t \

re

:

l \

/
.  h1" - f  , /

t rons  fo r

F * r X ^ -
1  . . "

./l J a'-  =  ___^  _ t_  _  \ \ ' l te
N t / ' x - J

1'A(x - 3)
- - r -

. t '  ( x  *2 ) (x  -  3 )  (x

_ A(x-3)  + B(x+2

-3)+ p@4

s lollo\\"s:

4
T

- J

A(

o f x t h

0 +  B x 5

t \r )

( x +  2 ) ( x -  3  t

be fo

et ze

6 x *

d partial fr' l
I

\ l'',1 
/

6 *  + 2
;- -;\/ r
\ x+  z ) \ x -

6 x  + 2

Hencd

B can

' . 4

5 L

_ (

2  = ' A x

2 0 = 5 8

B = 4

d

)t

Fin

Let

ie

and

lect
e fir

: t x l

1 8 +

e

l t

A

pe
Ir,.

Le

{,;

, ' t .'alqe
, / l

rdckt

is eliminates -Let x = -2

-1 .2+2 =
- 1 0  =

A _

[Turn over
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Diagram 1 shou,s a sketch of part-of the

graph of y =/(x) u'here f(x) = (x - 2)' + 1,.

The graph cuts the y-axis at A and has a

minimum turning point at  B.

(a\ Write down the coordinates of A and B.

(b) Diagram 2 shou's the graphs of y =f lx)

and y = g(x) u,here g(x) = 5 + 4x -  x2.

Find the area enclosed by tl-re t\ /o

curves.

v = g(x)

f o r r n m + n x f ( x )

m and n.

Diagrarn 2

rvhere nt andTx are constants.

Marks

f(x)

(3)

v =.f(x)

(s)

(21

(4)

(3)
(1)

(r)  g(x) can be u'r i t ten in the

Write ciou'n the r"alues of

6. (") '  A sketch of par!  of  the graph

1

of y - r is shou'n in the diagram.

The tange',t  ut A(r, 1) hu. b".r,
\  a l

drarntn.

Find the gradient  of  th is  tangent .

(b) Hence shorv

tangent is x *

that the
^ - ^ .  -  ,  ̂
u  ) /  

-  L u ,

equat ion of this

(2)

(c) This tangent cuts the y-axis at B and the x-axis

(il Calculate the area of triangle OBC.

(ii) Comment on your answer to c(i).

Diagram l

12s0012021 Page six
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Marks
8. The radioact ive element carbon-14 is sometimes used to est imate the ase of

organic remains such as bones, charcoal and seeds.

Carbon-14 decays according to a law of the form y = yoru' u,here y is the
amount of radioact ive nuclei  present at t ime I  years and yn is the ini t ia l
amount of radioact ive nuclei .

(a) The half- l i fe of carbon-14, ie the t ime taken for hal f  the radioact ive
nuclei  to decal ' ,  is 5700 -vears. Find the value of the constant A, correct to
3 signi f icant f igures. (3)

(b) What percentage of the carbon-14 in a sample of c irarcoal u ' i l l  remain
after 1000 years? (3)

9. The sketch represents part  of  the graph of a tr igonometr ic funct ion of the
form y = p sin(x + r)"  + q. I t  crosses the axes at (0,  s) and (1, 0),  and has
turn ing  po in ts  a t  (50 ,  -2 )  and (u ,4 ) .

(a) Write dorvn values for p, q, r and u.

(b\ Find the values for s and t .

r ) o + q

(4)

(4)

sin(x
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10. A cuboid is to be cut out of a right
square-based pyramid. The pyramid
has a square base of side 8 cm and a
vert ical heisht of 10 cm.

greatest

I

Marhs

(3)

(1 )

(6)

8

base of s ide 2x cm and a(a) The cuboid has a square

A

h e i g h t  o f  h c m .

A t

If the cuboid is to fit into the pyramid, use the information shon'n in
tr iangle ABC, or otherwise, to shorv that:

tr
( i )  h = 1 0  - i r y

( i i)  the volume, V, of the cuboid is given by V = 40x2 - 10x1,

(D) Hence, f ind the dimensions of the square-based cuboid with the
volume which can be cut from the pyramid.

[Turn over f,or Question

B C

I. B

12s0012021 Page nine

11 on Page ten



20 Official SQA Past Papers

11. Trvo ident ical  coins, radius 1. uni t ,  are
supported b"v horizontal and vertical
plates at B and C. Diagram l  shorvs the
coins touching each other and the l ine
of centres is inclined at'b radians to the
vert ical .

Let d be the length of BC. Diagram 1

(") ( i)  Shorv that OB : I  + Zsinp.

(ii) \\irite dorvn a similar expression for OC and hence shou' that
d 2 = 6 * 4 c o s p + 4 s i n p .

( (Ul) (i) Express d2 in the form 6 + A cos(p - a).
- 

( i t)  Hence, rvri te down the exact maximum value of d2 and the 'alue
of p for which this occurs.

( r )  Diagram 2 shorvs the specia l  case

tl'here o - fr
1 / -  t

T

Diagram

Marks

( 1 )

(2)

(4)

(2\

B

2

( i) Show that OB = 1 +

(i i)  Using )rour answer

.,lZ ana find the exact length of

to (b) ( i i) ,  f ind the exact value of

BD. (21
(2')

IEND OF QUESTION PAPER]

+4\6
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