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Higher Mathematics

Quest

Functions/Graphs Past Papers Unit 1 Outcome 2

Written Questions

1. f(x) =3 —xand g(x) =g
)

,x # 0.

(@) Find p(x) where p(x) = f(g(x)).

(b) If g(x) = " # 3, find p(g(x)) in its simplest form.

Part | Marks | Level | Calc. | Content Answer U1 0C2
(a) 2 C CN | A4 3-2 2000 P2 Q3
(b) 2 C CN | A4 x
(b) 1 A/B | CN | A4

ljc:  interpret composite func. ol f(2) stated or implied by o
o’ pd: process o2 3-13

ic: interpret composite func.
pd: process
pd: process

!
a

o> p(52) stated or implied by o*
3

2. The diagram illustrates three functions f,§ and h. The functions
are defined by f(x)=2x+5 and g{x)=x" -3.

The function h is such that whenever
fip)=q and g(g)=r then hip)=r.

(@) 1f9=7, find the valuesof pand r.
{b) Find a formula for h(x), in terms of x.

" h(x)= g(f(x)
o Hx)=(2x+5)7-3

. ks | Unit non-calc cale calc neut Content Reference : 1.2

part marl n C |a/Bl € TA/B] C | A/B Main __Additional

@ 2 12 | 2 126 Source

® 2 12 2 126 1991 P1 qu.19
.] p = 1
o r=46
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Higher Mathematics

Quest
sQa] 3. On a suitable set of real numbers, functions f and g are defined by f(x) = " i 5
1
d ==-2.
and g(x) = -
Find f(g(x)) in its simplest form.
. non-calc calc calc neut | Content Reference : 1.2
part marks | Unit |~ T2/p | € [A/B| C [ A/B | Main Additional _
urce
. 3 12 3 126 1992 P1 qu.6
m
1 f1
Y i)
2 1
%-2+2
03 X
seal 4. f(x) =2x—1, g(x) =3 —2x and h(x) = (5 —x).

(2) Find a formula for k(x) where k(x) = f(g(x)).
(b) Find a formula for h(k(x)).

(c) What is the connection between the functions & and k?

K Unit non-calc cale calc neut Content Reference : 1.2

part marks | Uni C A/ | C [A/Bl C [A/B | Main Additional .
) 2 1.2 2 126 Source
®) 2 1.2 2 126
© 1 01 ; o1 1993 P1 qu.13

o f3-2v)

o2 5-4x

2 i5-4x)

.4 h g

3 inverse of cach other




Higher Mathematics Quest

. . . x
sQa] 5. A function f is defined on the set of real numbers by f(x) = T * # 1.
—X
Find, in its simplest form, an expression for f(f(x)).
] . non-calc calc cal¢ neut Content Reference : 1.2
part marks | Unit |~ 175 | C TA/B| C [A/B| Main Additional
Source
3 12 1] 2 126
1994 P1 qu.19
1
=)
.
1-x
o3
1-2x

1
x2 4

(sQa] 6. The functions f and g, defined on suitable domains, are given by f(x) =
and g(x) =2x+1.

(a) Find an expression for h(x) where h(x) = g(f(x)). Give your answer as a
single fraction.

(b) State a suitable domain for k.

. non-calc calc calc neut Content Reference : 1.2
part marks | Unit =125 € TAj8] C | A/B | Main _ Additional
@ 3 12 | 2] 1 126 Sairee
®) 1 1.2 1 1.21 1995 P1 qu.11
2
J g[ 1 ) o3 12 -2
X -a x4
1 o “any domain which excludes 27
. 5 +1
x -4

Page 3



Higher Mathematics Quest

sQa] 7. Functions f and g, defined on suitable domains, are given by f(x) = 2x and
g(x) =sinx + cos x.

Find f(3(x)) and g(f(x)).

. non-calc cale calc neut Content Reference : 1.2
part marks | Unit =T m T TA/B | Main _Additional .
Source
4 12 4 1.26
1997 P1 qu.3

o f(sinx+cosx)
*°  2(sinx+cosx)
" o(2x)

e sin2x+cos2x

2
) ) x°+25
sQa] 8. Functions f and g are defined by f(x) = 2x+3 and g(x) = 2ot where x € R,
x # £5.
The function & is given by the formula h(x) = g(f(x)).
For which real values of x is the function & undefined?
. non-cale calc calc neut Content Reference : 1.2
part marks | Unit T3 T = T B[ € [A/B ] Main  Additional :
Source
4 12 2 |2 1.26 121
1989 P1 qu.19
o' g(2x+3)
2 (2x+3)% 425
{2x43) =25
& (2x+372-25=0
o x=14




Higher Mathematics Quest

sl 9. The functions f and g are defined on a suitable domain by f(x) = x* — 1 and

g(x) = x*+2.
() Find an expression for f(g(x)).
(b) Factorise f(g(x)).

. al ] al t Content Reterence :
part marks | Unit == on-f\/; C T cA/B cC T 2‘.7:3 Mca)?n Additional 1.2
@ 2 12 2 126 Source
(b) 2 12 1 |1 01 1998 P1 qu.6
OR
SN FSRS-) 3 ((x2 +2)+ 1)((;:2 +2)- 1) Syt edxt+3
o2 (,x2 + 2)2 -1 . (x2 + 3)(::2 + l) - ("'2 + 3)("’2 + l)
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10.

(@) f(x)=2x+1,

(i)  Find g(f(x)).
(ii)  Find f(g(x)).

b @)

g(x)=x? + k, where £ is a constant.

Quest

Show that the equation g(f(x))- f(g(x)) = 0 simplifies ta
2x” +4x-k=0.

(ii)  Determine the nature of the roots of this equation when & = 6.

(iii)  Find the value of k for which 2x2 +4x~k=0 has equal roots.
ks | Uni non-calc calc calcneut | Content Reference : 2.1
part marks | Umt | c1am | ¢ |aB | c |AB | Main_Additional
Source
@ 4 1.2 4 1.2.6 1996 Paper 2
®w 7 2.1 7 2,16, 2.1.7.0.1 Qu.4

@ o g2x+1)
2 2x+ 1)2 +k

o f(xz +k)

o 2(12+k)+1

O 4x’sdx+k+1 AND 2% 42k +1
. 4x2+4x+k+1=(2x2+2k+1)=0

50 2x2 +4x-k=0

9
10
L]

AL

. bz-4ac=16-4x2x(-6)=64

" sorootsreal & distinct

¢ b —dac= lo—-4x2x(-k)

hz ~4ar =0 forequal roots

(2)
(2)

)
(2)
3)



Higher Mathematics Quest

seal  11. Functions f and g are defined on the set of real numbers by f(x) = x — 1 and

g(x) = x*.

(a) Find formulae for
@ f(g(x)
@) g(f(x)).
(b) The function & is defined by h(x) = f(g(x)) + g(f(x)).
Show that h(x) = 2x? — 2x and sketch the graph of .

(c) Find the area enclosed between this graph and the x-axis.

. non-calc calc calc neut Content Reference : 2.2
part marks | Unit [—=—op T 8T TA7B | Main _Additional
(@) 4 12 4 126 Source
W 3 12 3 129 01 1999 Pa];er 2
© 4 2.2 4 2246 Qu,
1
@ o f(xz) stated or implied by ** € o I (2% - 2x) dx
0
o2 X1 K [%xa_xz]
3
" 8(x-1)  stated or implied by ** 401
-1 1 gealing with - ve
B & (x-1)2+x2-1 and complete proof
o6 sketch as shown ¥
\I ('-")/
“l\/ x
o’ minimum at (32- .- %) calculated or on sketch




Higher Mathematics Quest

(sQal  12. Functions f(x) = sinx, g(x) = cosx and h(x) = x + T are defined on a suitable
set of real numbers.

(a) Find expressions for:

®) f(r(x));

(i) g(h(x)).
: 1 o 1
(b) (i) Show that f(h(x)) = 73 Sinx + =5 cosx.
(ii) Find a similar expression for g(h(x)) and hence solve the equation
f(h(x)) —g(h(x)) =1for 0 < x < 2m.
Part | Marks | Level | Calc. | Content Answer U2 OC3
(a) 2 C NC | A4 @ sin(x + ), (i) | 2001 P1 Q7
cos(x + )
(b) 5 C NC | T8, T7 (i) proof, (i) x = I, 3%
! ic: interpret composite functions o! sin(x+ %)
2 ic: interpret composite functions o’ cos(x+ %)
o> ss: expandsin(x + F) o’ sinxcos§¥ + cosxsinZ% and
o' ic: interpret complete
¢ ic: substitute ot g(h(x)) = %cosx - % sin x
6 pd: start solving process o5 (Lsinx+ L-cosx)—(Lcosx— Lsinx
¢’ pd: process 6 YooV (A V2 )
° Zssinx
o x=1Z, 3T" accept only radians

Questions marked '[SQA]" ¢/ SQA
Page 8 All others (¢ Higher Still Notes



Higher Mathematics Quest

sQa]  13. Functions f and g are defined on suitable domains by f(x) = sin(x°) and
g(x) = 2x.

(a) Find expressions for:

0 f(g(x));
(i) g(f(x)).
(b) Solve 2f(g(x)) = g(f(x)) for 0 < x < 360.

Part | Marks | Level | Calc. | Content Answer U2 0C3
@) 2 C | CN | Ad (i) sin(2x°), (i) 2sin(x°) | 2002 P1 Q3
(b) 5 C CN | T10 0°,60°,180°,300°, 360°

ol ic: interpret f(g(x)) ol sin(2x°)
e ic: interpret g(f(x)) o2 2sin(x°)
o3 ss: equate for intersection o3 25sin(2x°) = 2sin(x°)
ot ss: substitute for sin 2x * appearance of 2 sin(x°) cos(x°)
¢ pd: extract a common factor ¢ 2sin(x°) (2cos(x°) — 1)
¢® pd: solve a ‘common factor’ % sin(x°) = 0 and 0, 180, 360
equation o7 cos(x°) = 1 and 60,300
¢’ pd: solve a ‘linear’ equation
or
6 sin(x°) = 0 and cos(x°) = 1
7 0,60,180, 300, 360

Questions marked '[SQA]" (¢ SQA
Page 9 All others (€' Higher Still Notes
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15QA]  14.  Partof the graph of y = f(x) is shown in the diagram. ¥ o)
On separate diagrams sketch the graphs of *
(@ y=fx+1)
b y=-2f(x).
Indicate on cach graph the images of O, A, B, Cand D.
B . D
1 2 /3 4 5 & 1 x
-1
-2
A(l,-2)
non-calc calc calc neut Content Reference

part marks | Unit = nR T E 1278 € [A/B | Main  Additional 12

@ 2 12 | 2 124 Source

5] 3 12 1 2 124 1999 P1 qu.10

o! translation of [;1] & reflect in x - axis
+*  double y - coordinates
«?  positions of images of 5 ifions of images of
A,B,C,D,Oclear from pos 1mag
the sketch A,B,C,D,0 clear from
5 the sketch
sQa]  15. The diagram shows the graph of y= f(x).
Sketch the graph of y =2~ f(x).
1
. non-calc calc calcneut |  Content Reterence : 1
part marks | Uni C [A/B | € [A/B] € [A/B | Main__Additional 2
Source
3 12 1 2 1.2.4
1993 P1 qu.8

o' reflection in Ox

2 0
*°  translation 2

3 . .
e~ two trans. in correct order, annotate diagram




Higher Mathematics

1sQa] 16. Partof the graph of y= f(x) is shown in the diagram.
On separate diagrams sketch the graphs of
@ y=f(x-1)
(i) y=-f(x)-2
indicating on each graph the images of A, B, C and D.

Quest

¢ A(3,0) B(1,2) C(0,3) D(-2,0)

3 . .
" reflectin x - axis

. non-calc calc calc neut Content Reference : 1.2
part marks | Unit 51T 8T ¢ [A/B | Main _Additional )
) 2 1.2 2 1.24 Source
I(ll) 3 12 3 124 1996 P1 qu_s

0
e translation of [_2)

P . PR . o~ . -~ % e s v e R

[END OF WRITTEN QUESTIONS]
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