1.

Past Papers Worksheet P2 and P4 Functions

f(x)=14+4x , gx)=x?

(a) Find

(i) gf(3),[2] (i) fg(x), (1] (iii) £ (). [1]
(b) Find the value of x when f(x) = 15. [2]
0580/42/F/M/22 Q3)

fx) =7x—4 , g(x)==:,x#3, h(x) = x?

x=-3'
(a) Find g(6).[1]
(b) Find fg(4). [2].
(c) Find fh(x). [1]
(d) Find "= + g(x).
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Give your answer as a single fraction, in terms of x, in its simplest form. [3]

(e) Find the value of x when f(x + 2) = —11. [2]
(f) Find the values of p that satisfy h(p) = p. [2]
0580/43/M/1/20 Q11)



3.

4,

fix)=7x-2 gx)=x+1 h{x)=3"

(a) Find gh(2). [2] (b) Find f '(x) [2]

(¢) ge(x) = ax* +bx’+ ¢ Find the values of a, b and ¢. [4]
(d) Find x when hf(x) = 81. [3]

0580/41/M/J/19 Q9)

. 10 _ .
flx) = 8- 3x g2(x) = 1 X% -1 hix)= 2
(a) Find

(1) hi'(%) [2] (i) gh(-2), [2] (i) g~ t(x) [3](iv) £ '(5) [1]
(b) Write f(x) + g(x) as a single fraction in its simplest form. [3]
0580/42/M/J/18 Q8



5 @flx)=2x-3  gh)=x"+1
(1) Find gg(2) [2] (i) Find g(x+ 2 ), giving your answer in its simplest form. [2]
(111) Find x when fix )= 7 [2] (iv) Find f'(x) [2]
(b) h{x) =x"
(1) Calculate h(3) [2]
(i1) Find x when h{x) = 256. [1]
0580/43/M/J/18 Q10)

6. flx)=3x-2 gx)=x" h(x)=3*
(a) Find f(-3) [1] (b) Find the value of x when f{x) = 19. [2]
(¢) Find th(2). [2] (d) Find gf(x) + f(x) + x.
Give your answer in its simplest form [3]
(e) Find f'(x) [2]
0580/42/M/J/17 Q10)



7. flx)=3-2x gix)==-, x#0 hix)= 4"
(a) Find f(5). [1] (b) Find gh(3). [2] (¢) Find £ '(x). [2]
(d) Show that hf(x) Z% [3] (e) Find the value of x when h(x) = g(0.5). [2]
0580/41/0/N/17 Q7)

|

8 flx)=1-2x gx)=x+4 h@x)=x‘+1
(a) Find f(-1) [1] (b) Solve the equation 2f(x) = g(x) [2]
(¢) Find fg(x) . Give your answer in its simplest form. [2]
(d) Find hh(2). [2] (e) Find £'(x) [2]
(f) hef(x) = 4x* + px+q
Find the value of p and the value of g.[4]
0580/42/0/N/17 Q9)



g,

10.

fix)=2-3x gx)=Tx+3

(@) Find () f-3) [1] (i) 22) [1]

(b) Find gfix) in its simplest form.[2]

(¢) Find x when 3f{x) =7 [3]

(d) Solve the equation. f(x +4) - g(x) =0 [3]
0580/42/F/M/16 Q11)

f(x)=2x—-1 g(x) =3x+2 h(x) = i,x # 0j(x) = x*
(a) Find j(—=1). [1]
(b) Find x when f(x) + g(x) = 0.[2]
(c) Find gg(x), giving your answer in its simplest form. [2]
(d) Find hf(x) + gh(x), giving your answer as a single fraction in its simplest form.[4]
(e)When pp(x) = x, p(x) is a function such that p~1(x) = p(x).
Draw a ring around the function that has this property. [1]

f(x)=2x—-1 gx)=3x+2 h(x) = %,x # 0 i) = %"
0580/42/F/M/23 Q11)



1. f{x)=2x+1 gx)=3x-2 h{x)=3
(a) Find hf{1) — fh(1). [3]
(b) Find gf{x), giving your answer in its simplest form.[2]
() Solve the inequality fix) = g (x). [2]
(d) Solve the equation h(x) = 1/9 [1]
(e) Find g'(x). [2]

(f) Find % + g(%) [3]

(g) Solve the equation f'(x)=4.[1]
0580/41/0/N/16 Q9)

12. fix)=2x+ 5 gx)=2* h{x)=7-3x
(a) Find () f3) [1] (i) ge(2) [2]
(b) Find f '(x). [2]
(¢) Find th(x), giving your answer in its simplest form. [2]
(d) Find the integer values of x which satisfy this inequality. 1 < f(x) <9 [3]
0580/42/0/N/15 Q9)



13. f(x) =23 gx)=2x—-1 h(x) = ﬁ
(a) Find ff(6). (b) Find g~g(x + 21) (¢) Find x when f(x) = h(84).

0580/22/0/N/21 Q20)

14, f{x)=3x+ 4 gx)=2x-1 h{x)=3"
(a) Find g(3) [1] () Find fh(-1) [2] (¢)Find ™" (x) [2]
(d) Find ff{x) in its simplest form. [2] (e) Find (f(x))? in the form ax’ + bx + ¢. [2]
(f) Find x when h™'(x) = g(2) [2]
0580/43/0/N/18 Q9)



15. flx)=2x + 1 g(x)=x"+4 h(x) = 2%
(a) Solve the equation f(x) = g(1). [2]
(b) Find the value of th(3) [2]
(¢) Find £ (). [2]
(d) Find gf{x) in its simplest form. [3]
(e) Solve the equation h™'(x) = 0.5. [1]

(1) rlx) = 2% - Write down the value of £. [1]

0580/41/M/J/16 Q8)

16. flx)=2x-1 g(x)=1/x,x220 h(x)=2=
(a) Find h(3) [1] (b) Find fg(0.5).[2] (c) Find f Yx). [2]
(d) Find ff(x), giving your answer in its simplest form. [2]
(e)Find (f(x))? + 6, giving your answer in its simplest form.[2]
(f) Simplify hh™{x). [1]
(g) Which of the following statements is true? [1]
fYx) = f(x)
g '(x) = g(x)
h={x) = h{x)
(h) Use two of the functions f(x), g(x) and h(x)
to find the composite function which is equal to 2++1 -1, [1]
0580/43/0/N/15 Q9



17. flx)=x2+1 , gla)=1-2x ,h{x]=%,x¢0 jlx)= 5"
(a) Find the value of (i)f(3) (ii)gf(3) [1]
(b) Find g~*(x) [2]
(c) Find x when h(x) = 2 [1]
(d)Find g(x)g(x) — gg(x), giving your answer in the form ax® + bx + c[4]
(e) Find hh(x) ,giving your answer in its simplest form. [1]
(f) Find j(3) (1]
(g) Find x when j~(x) = 2 [1]
(h) j(x) = hg(—12), find the value of x [2]
0580/42/0/N/20 Q10

18. f(x) = 10 — x g(x) zg,x #0 h(x) =280 ™= 5—2x
(@) (i) Find g (). 12]
(i) Find hg (). (1]
(b) Find x when f(x) = 7. [1]
(c) Find x when g(x) = h(3). [2]
(d) Find j~* (x). [2)
(e) Write f(x) + g(x) + 1 as a single fraction in its simplest form. [3]
(f) (f(x))? —ff(x) = ax® + bx + c [4]
(g) Find x when h™(x) = 5 [2]
0580/41/0/N/22 Q7



19.f(x)=x%,x¢—2 g(x)=8x—-5 hix)=x*+6 ; I

(a) Workout g(}) [1] (b)) Workout ff(2) [2] 0
(c) Find gg(x), giving your answer in its simplest form. [2] (d) Find g~ (x) [2] )
(e)Write g(x) — f{x) as a single fraction in its simplest form. [3] 1013 -Q25]
(N (i) Show that hg(x) = 19 simplifies to 16x* —20x +3 = 03]

(ii) Solve 16" —20x+3 = 0.
Show all your working and give vour answers correct to 2 decimal places [4]
0580/42/F/M/19 Q8)

20. f(x) = 5x + 7 g(x) = ﬁ x#3

(a) Find (i) fe(1), [2] (i) gfix), [2] (i) g '(o) [3] (iv) £ 'f(2). [1]

(b) f{x) = g(x)

(i) Show that 5x* — 8x — 25=10. [3]

(ii) Solve 5x* - 8x — 25 =0,

Show all your working and give your answers correct to 2 decimal places [4]
0580/42/M/J/16 Q8



21.

22.

fl) =24 -3 gx)=——+2 h(x)=3"

(1) Work out [(4). (ii) Work out fh(—-1)  (iii) Find f '(x), the inverse of f{x) [2]
(iv) Find ff{x) in its simplest form.) [2]

(v) Show that the equation f{x) = g(x) simplifies to 2x* —3x — 6 =0 .[3]

(vi) Solve the equation 222 -3x-6=0.

Give your answers correct to 2 decimal places. Show all your working. [4]
0580/41/M/J/14 Q10

flx)=1/x,x220 glx)=1-x h(x)=x2?+1

(a) Find fg(1/2)  (b) Find g™*(x), the inverse of g(x).

(c) Find hg(x), giving your answer in its simplest form. [3]

(d) Find the value of x when g(x) =7 . [1]

(e) Solve the equation h(x) = 3x.

Show your working and give your answers correct to 2 decimal places. [4]
(f) A function k(x) is its own inverse when k ~(x) = k(x).

For which of the functions f{x) , glx) and h{x) is this true? [1]
0580/42/M/)/14 Q10)

v



23. The diagram shows the graph of y = f(x )
¥
']

. 1&
1p

S

(a) Use the graph to find
(M f(hy , [1] (i) ff(-2)) [2]
0580/43/M/J/19 Q5)
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24, The diagram shows the graph of y

3.[1]

a) Find f(1) [1] (b) Solve fix)

0580/41/M/J/17 Q4)



25. The diagram shows the graph of y = f(x) for —1.5 € x £ 5.

12

11

10
(i) Find £(2). [1]
(if) Solve the equation f(x) = 0 for —1.5 € x £ 5. [3]
(iii) f(x) = k has three solutions for —1.5 < x < 5 where k is an integer. Find the smallest possible

value of k. [1]
(iv) On the grid, draw a line y = mx so that f(x) = mx has exactly one solution for —1.5 < x < 5. [2]

0580/41/M/)/22 Q6

v,



Answers

1) (a)(i)169 (ii)1 + 4x? (iii)x (b)3.5

14) (a)0 (b)5 (c)(x +1)/2 (d) 92 + 16 (e)
x> + 24x + 16 ()27

Tx2-21x+12

2) (a)4(b)52(c) 7x% — 4 (d) =
(f)o,1

{e)-3

15) (a)2 (b)17 (e)x - 1)/2 (d) 4x" + dx + 5
(V2 (f)-1

3)(a) 82 (b)(x+2)7 (c)1,2.2 (d)6/7

16))(a)8 (b)3 (c)(x+1)/2 (d)4x—3 (e)
dx’—4x +7 (f)x (g) g (x) = glx) (h)
fh(x)

4) (a)()1 ()8 ()10

—3x%45x+18
(by——

x)/x (1v)s

X+l

17) )(a)(i)10 (ii)-19 (b){1-x)/2 (c)1/2
(d)4x? — Bx + 2 e)x (f)125 (g)25 (h)-2

5) (a)(i)26 (i) ¥ + 4x + 5 (iii)5 (iv)(x+3)/2
(b)(1)27 (ii)4

18) (a)(i)4 (ii)16 (b)3 (c) 1/4 I:d)s%x (e)

11x=x2+2

(fla=1, b=-21, c=100 (g) 32

X

6) (a)-11 (b)7 ()25 (d) 9x°
2)/3

Bx+ 2 (edx+

19) (a)-3 (b)12/11 (c) 64x - 45 (d) (x + 5)/8

Bx%+11x-13

(e) —— f(i1) 0.17 and 1.08

7) (a)-7 (b)4/64 (c)(3 —x)2(e) 1.5

20y (a)(i)-3 (iD)4/(5x + 4) (1i)(4 + 3x)/x
(iv)2 b (ii)-1.57 and 3.17

8) (a)3 (b)-2/5 (¢)-2x
(H)-20. 26

7 (d)26 (e) (1-x)/2

21)(a) (i) 5 (ii]—2§ (in}(x + 3)2 or x/2
+1.50v)4x-9

(VI (2x=3)x+1)=1+2(x+1)(vi) 2.64
and —1.14

9) (a)(i)11 (ii)14x + 3 (b) 17- 21x (c)-1/9
(d)-1.3

22)(a)2 (b)1-x (c)ax?-2x +2(d)-6
(e) 0.38, 2.62 (f) f(x) and g(x)

10) (a)1 (b)-0.2 0 (c)9x + 8 (d) 22| 23) (@03 (i) 6.2 10 6.4
(e) h(x)
1) (@)20 (0)6x + 1 (Qx <3 (-2 (x| 24) (@) 1.6 to —1.4 (b) 0.5

6x%—x+3

2)/3 () === (2)9

12) (a)(i) 11 (11)16 (b){x — 52 ()19 — 6x
(d)-1,0,1,2

25) (a) (i)-3 (ii)-1, 1.55 to 1.5, 4.4 to 4.45
(iii)-8 (iv) straight line through origin
intersecting curve at one point only

13) (a)32 (b)x + 21 (c) -1




