Past Papers Worksheet P4 Graph of Functions and Graphical Solutions IGCSE Mathematics 0580

V

C(1.2, 10)
A4(-1.5,7.9)
B(-1,7) E (6, 5.5)
NOT TC
SCALE
D(5,3)
=
0 X
The diagram shows a sketch of the graph of y = f(x) for —1.5 € x < 6.
The coordinates of five points on the graph of y = f(x) are shown on the diagram.
(i} f{x) = k has two solutions in the interval =1.5 < x < 6.
Write down a possible integer value of k. [1]
(ii) f(x) = j has no solutions in the interval =15 < x € 6 whenj < aorj > b.
Find the maximum value of a and the minimum value of b. [2]
0580/41/0/Nf22 Ql0(a) (i) 4 orSorTor8or? (i) |a=]3,[h=] 10
The table shows some values for y = 2 x 0.5* — 1.
; : ; : - i ’
X -1 -(0.5 0 0.5 1 1.5 2
h 3 1.83 041 0 -0.29

(a) (i) Complete the table. [2]

(i) On the grid, draw the graph of v = 2 x 0.5% — 1 for—1 < x < 2. [4]

(b) By drawing a suitable straight line, solve the equation 2 x 0.5 + 2x —=35=10
for—1< x < 2.[3]

(c) There are no solutions to the equation 2 x 0.5 — 1 = k where k is an integer.
Complete the following statements.

The highest possible value of k is

The equation of the asymptote to the graphof y = 2 x 0.5% — 1 is [2]
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Complete the table. [3]

<3.[4]

2 x3—2x for3<x
10
draw a suitable straight line to solve the equation

(b) On the grid, draw the graph of y

(c) On the grid opposite,

]

4

Po2x=2(1-a)for3sx<3 |
1 has n solutions.

X

=
10

3 _2x=

3

—X
10

(d) For -3 < x < 3, the equation
Write down the value of n. [1]
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0580/42/F/M/19 Q5) (a) -2.1, 1.6, -1.7, 2.1 (c) line 4. = % (1—x)ruled, -2.15t0 -2.01
-0.45 to 0.2, 2.25 to 2.45 (d) number of intersections of their curve and the line =1 (3)

The table shows some values for y = x* + 3x* + 2

=2 =15

-

x |—3.5 -3 | —25

0.5

y | 41 51 | 6 | 54

Complete the table. [3]

(a)

(b) On the grid, draw the graphof y = x® + 3x% + 2 for-3.5 <2 < 1.5 [4]
(¢) Use your graph to solve the equation x* + 3x*+2=0for-3.5 sx<15[1]
(d) By drawing a suitable straight line, solve the equation x> + 3x?+2x+2=10

for-3.5 cx<1.5[2]

(e) For-3.5 <& < 1.5 the equation x* + 3x? + 2 = k has three solutions and k is an integer.

Write down a possible value of k. [1]
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(b) On the grid, draw the graph of v

(a) Complete the table

for 0.15sx<3.5

X
4

o o B
2x
The last two points have been plotted for you. [4]
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(c) Use your graph to solve the equation = —X=lfor 01552535 [1]
2x

4 2
(d) (i) On the grid, draw the line ¢ = 2 - x . [2]
(i) Write down the x co-ordinates of the points where the line ¢ = 2 — x crosses the graph of

- 1 X
y=g—7 for 0.155x<35[2]

(e) Show that the graph of y = i — i—can be used to find the value of V2 for 0.15< £ <3.5 [2]
0580/42/M/)/19 Q5) (a) 2.45, 0.25, - 0.25 (c) 0.7 to 0.8 (d)(ii) 0.27 to 0.28 and 2.38 to 2.39 (e) Substitutes x =

VZin z—lx = Eur identify ¢ = 0 or correctly manipulate to single fraction eg (2 — 7)/4x



6.

The diagram shows the graph of v = fix ) where f(x)=x" - E -2, x#0
(a) Use the graph to find
@ f(1) . [1] (i) f(-2) [2]

(b) On the grid opposite, draw a suitable straight line to solve the equation

3

2
x'- = - 7=-3x for -3<x<3 [4] [Grid on next page]
x

(c) By drawing a suitable tangent, find an estimate of the gradient of the curve at x =- 2 [3]

(d) (i) Complete the table for ¢ = g(x) where g(x)=2"% for -3<x <3 [3]

b § -3 =2 -1 0 1 2 3

b 2 1 05 0.125

(i1) On the grid opposite, draw the graph of 4 = g(x). [3]

(ii1) Use your graph to find the positive solution to the equation f{x) = g(x). [1]
0580/43/M/J/19 Q5) (a)(i)-3 (ii) 6.2 to 6.4 (b) (b) y=5—3x ruled , — 0.3 to - 0.2
1.65 to 1.8 (¢) —4.5 to -2.5 (d)(i) 8, 4, 0.25 ((iii) 1.8 to 1.9
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7. The table shows some values of ¥
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(a) Complete the table. [3]

for —3<x<-03and02<x<3I5)

2
x

2
x 1
B o
I <

(b) On the grid, draw the graph of y =



g
&

2
(c) Use your graph to solve LI W Y . [2]
2 x2

; P : 2 1 2 ;
(d) Find the smallest positive integer value of k for which xj + il k has two solutions for —3 < a <

—03and 0.2 < x < 3[1]

(e} (i) By drawing a suitable straight line, sclvex—: + # —; =3x+1for —3<ax<-03and02<x<3
(3]

(ii) The equation x—: - xiz — % =3x + 1 can be written as 2% + ax® + ba? +cx +2 = 0,

X

Find the values of a, b and c. [3]
0580/42/0/N/19 Q5) (a) 3.5, 15,3.9(c) 0.5t0 0.6 x <1.3to 1.6 (d) 1 (e)(i) 4 = 3x + 1 ruled , and 0.3 to 0.49
(e)i)[a=]-6[b=]-2[c=]-4

The table shows some values for y = x¥ + x? — 5x

t2
12
Wh
Lad

X -3 -2 -15 -1 0 | 1.5

y -3 6 6.4 0 w19

[

94

(a) Complete the table. [3]

(b) On the grid, draw the graphof y = x3 + x? = S5xfor-3<x <3 4]

(c) Use your graph to solve the equation x® + x% — 5x = 0[2]

(d) By drawing a suitable tangent, find an estimate of the gradient of the curve at x = 2 [3]

(e) Write down the largest value of the integer, k, so that the equation x® + x? — 5x = k has three solutions
for-3<x<31[1]
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(a) Complete the table



3 for0.125 < x < 3 [4]

1

X

(b) On the grid, draw the graph of y = 2x +

2 (2]
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9. Thegraphof y = 10 — 8x? for — 1.5 < x < 1.5 is drawn on the grid.

B 4
A

12

5-

(a) Write down the equation of the line of symmetry of the graph [1]
(b) On the grid opposite, draw the tangent to the curve at the point where x =0.5



Find the gradient of this tangent. [3]
(c) The table shows some values fory = x* + 3x + 4

X =15 -1 -05 0 0.5 1 1.5

y -39 5.6 8 11.9

(i) Complete the table. [3]

(i) On the grid opposite, draw the graphof y = x* + 3x + 4 for —1.5<x < 1.5 [4]

(d) Show that the values of x where the two curves intersect are the solutions to the

equation x* +8x%+3x -6 =0. [1]

(e) By drawing a suitable straight line, solve the equation x® + 5x + 2 = 0 for -1.5 < 2 €1.5 [3]
0580/41/M/1/18 Q7) (a) x =0 (b) -9 to -6.5 (c)(i) 0,2.4, 4 (d) x* + 3 x + 4 = 10 - 827 and correctly
completed (e) line ¢ = -2 x + 2 drawn and -0.45 to -0.35

3
. a) Complete the table of values for v = :(T - z—ig,x *= 03]
x -3 -2 -1 | —-05]-03 03 05 1 2 3
y1-91]|-28)|-08 =506 =55 | —-20 8.9
3
(b) On the grid, draw the graph of y = x}— - zl? for=3=<x< —03and0.3<x<3[5]

(c) (1) By drawing a suitable tangent, find an estimate of the gradient of the curve at x =-2. [3]
(ii) Write down the equation of the tangent to the curve at x = -2,
Give your answer in the form ¢ = ma + c. [2]
(d) Use your graph to solve the equations.

3
(i "?—$=0[1]

e R 1
(u]%—ﬁ+4=0[3]

g A ; ;
(e} The equation x? i 4 = 0 can be written in the form ax" + bx""?-3=0

Find the value of a, the value of b and the value of n [3]
0580/42/M/1/18 Q6) (a) — 2[.0], - 0.2, 2.5 (c)(i) 3 to 5 (c)(ii) [y =] their(c)(i) x + their y-intercept final answer
(d)(i) 1.05 to 1.25 (d)(ii) ~2.3to - 2.2, - 0.4 to— 0.3, 0.3 to 0.4 (e) [a=] 2 [b =] 24 [n =] §
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11. (a) () y = 2%
Complete the table. [2]

b 5 0 1 2 3 4

(]
s
oo

_T'

i)y = 14 — x2
Complete the table. [2]

X 0 1 2 3 -

¥ 13 10 5

(b) On the grid, draw the graphs of y = 2*andy = 14 — x*for0 < x < 4. [6]
i 4

}

(c) Use your graphs to solve the equations.

(2*=12[1]
(i) 2* =14 — x? [1]



(d) (i) On the grid, draw the line from the point (4, 2) that has a gradient of -4. [1]
(ii) Complete the statement
This straight line is a ...........c.cccccceeveueeneee.. to the graph of 4 = 14 — 27

atthepoint [ ..o, e ). [2]

0580/43/M/1/18 Q2) (a)(i) 1,16 (a)(ii) 14,-2(c)(i) 3.5 to 3.7 (c)(ii) 2.65 to 2.8 (d){ii) Tangent
(2, 10)
12. The table shows some values of y = x® — 3x? + x
x —0.75 —0.5 -0.25 0 0.5 1 15 2 25 2.75
y —29 -14 —0.5 —-0.1 -1 -19 —0.6

(a) Complete the table. [3]
(b) On the grid, draw the graphof y = x% — 3x* + x for-0.75<x <2.75

.1"
i i |
r _ T r ™ LB
| . i ! 2 i 3
| - ] 1 e L3 I 1I 1
i i
i i
1 1
& _'_I.. s § s :
i i

(c) Use your graph to complete the inequalities in x for which 1 > -1 [3]
(d) The equation x3 — 3x° + 2x — 1 = 0 can be solved by drawing a straight line on the grid.
(i) Write down the equation of this line. [2]
(i) On the grid, draw this line and use it to solve the equation x* — 3x2 + 2x —1 = 0 [3]
(e) By drawing a suitable tangent, find an estimate for the gradient of the graph of
y=x*—-3x%+ xatax=-0.25[3]
0580/41/0/N/18Q3)(a)0-2 0.9 (c)-0.45t0-0.35<x < 1and x >2.35 to 2.45 (d)(i) ¢ =1- x (d)(ii) Correct
ruled line and 2.25 to 2.4 (e) 1.7 to 3.7

13. The table shows some valuesof y = x* —3x — 1

=2 =15 -1 0 1 15 2
1 0.1 1 -1 -3 =21

N
L
s

X -3 =2
b -19 -9

(%]
Lh

o
—_
=l
—

(a)

Complete the table of values. [2]



(b) Draw the graphof y = x* —3x — 1 for —3 < x < 3 [4]

- .' v -..,...2{]-.. .,...i.. ?
i i
i 1 I H
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(c) A straight line through (0, =17) is a tangent to the graph of y = x* —3x — 1

(i} On the grid, draw this tangent. [1]

(ii) Find the co-ordinates of the point where the tangent meets your graph. [1]

(iii) Find the equation of the tangent. Give your answer in the form ¢ = mx + c. [3]

(d) By drawing a suitable straight line on the grid, solve the equation x® —6x —3 = 0 [4]

0580/42/0/N/18 Q5) (a) -3, 17 (c){i) Correct ruled tangent for their curve through (0, -17) (c)(ii) (1.7 to 2.2, -
1 to 2.5) (c){iii) [+4 =] 9 — 17 final answer (d) y = 3x + 2 ruled correctly and -2.2 to -2.1 -0.6 to -0.4 , 2.6 to
2.8



x2 1
14. f(x) = T—;,x.—tﬂ
(a) Complete the table for f{x) . [2]

x 05 1 2 3 + 5 6

fi(x) -79 -38 09 83

Ly
]

(b) The graph of 4 = f(x ) for -6 < & <-0.5 is drawn on the grid.
On the same grid, draw the graph of y =f(x ) for 0.5 £ x <6 [3]
(c) By drawing a suitable tangent, estimate the gradient of the graph of ¢ =f(x ) at the point (-4, 5) [3]

(d) glx) =§, x # 0, Complete the table for g(a ) . [1]

X — =3 -2 -1 1 2 3 -

g(x) =23 —43 -9 9 45 23

(e} On the same grid, draw the graphof ¢ =g(x)for-4=x=s-land1=sx <4 [4]
(f) (i) Use your graphs to find the value of x when f {x) =g(x ) [1]
(i) Write down an inequality to show the positive values of x for which f (x) > g(x) [1]
(g) The exact answer to part (f){i) is Vk.
Use algebra to find the value of k. [2]



afudnapals
...m. m.,T.w -

b pededs

1-W...unu—..ﬁ.-.._

e o
ehedeadeiie
-

-
..mi_.,_.

.

aw

R

sdsnmad ododanks

iio§ow

b

.

Es

orf gk etopede

s efedealef oo ofschofefednfs
.

ke oo dhe

sfedech
=l =

aledmefoliefodoadol o lodfuaha)ed

i =

0

hoofeidechofofudf ohe

L]

dechele foodob oo dech b b

4
ke s

fochednf=dechele b

B

s

T

<fedep

fogeofopod

-

sheded abolledsshodelnderbabedain

4
—or
x

+

12_9
4 x

) (g)

ii) x > their ()i

6 to 3.85 (f)(

)3

-3,3 (0

-1

0580/43/0/N/18 Q4) (a) -1, 3 (¢) -2 to

= _
1

4=9,52



15. The table shows some values for y = 1.5 — 1

6.59

4.06

238

-033

-0.56

A 4

(3]

(a) Complete the table

=5(4]

—-2==x

-1 for

= 1.5%

(b) Draw the graph of y

=

-0

3.5[2]

(c) Use your graph to solve the equation 1.5 — 1

155 —x—2=0[3]

on

table straight line, solve the equati

ing a sui

(d) By draw

(e} (i) On the grid, plot the point A at (5, 5) [1]

(ii) Draw the tangent to the graph of y = 1.5* — 1 that passes through the point A. [1]



{iii) Work out the gradient of this tangent. [2]
0580/42/F/M/17 Q3) (a) 0 0.5 1.25 (c) 3.6 to 3.8 (d) line ¢ = x +1 ruled —1.55 to —1.40 4.55 to 4.8
(e) (i) Point plotted at (5, 5) (ii) Tangent ruled from A (iii) 1.2 to 1.4

16. The diagram shows the graph of 4 = f(x) for-2.5 <2< 2.
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(a) Find f{1}. [1]
(b) Solve flx) = 3. [1]
(c) The equation f{a ) = k has only one solution for -2.5 <x <2
Write down the range of values of k for which this is possible. [2]



(d) By drawing a suitable straight line, solve the equation f{x) = x = 5. [3]
(e) Draw a tangent to the graph of ¢ = f( x) at the point where x=1.
Use your tangent to estimate the gradient of 4 = f(x ) when x = 1. [3]
0580/41/M/1/17 Q4) (a) -1.6 to -1.4 (b) 0.5 (c) k> -4 (d) ¢4 = x = 5 ruled and -2.3 to -2.1
-1.2t0-1.1,1.3to 1.4 (e) Tangentruledat x=1,—-6to -4

17. flx)=242-1
The graph of ¢ = f(x) for-2 £ x £ 2, is drawn on the grid

-

FEEETTT Y
:-:."...1...'... - T - ::.:.:-.;....:... ....'.:I

. - L. i d
yNEEEEENESEERSEEERDENS |

—

(a) Use the graph to solve the equation f(x ) =5 [2]
(b) (i) Draw the tangent to the graph of 4 = f(xx ) at the point ( -1.5, 3.5). [1]
(ii) Use your tangent to estimate the gradient of ¢ = f(x) when x =-1.5 [2]
(c) g(x) = 2%
(i) Complete the table for ¢ = g{x' ). [1]

2

x -2 -1 0 1

(B
A

y 0.25 05

(i) On the grid opposite, draw the graph of ¢ = g( ) for-2 < x < 2. [3]
(d) Use your graphs to solve



18,

{i} the equation f(x } = g(x ) [2]
(i} the inequality fla)<g(x)[1]
(e) (i) Write down the three values

Bl-3 )= i BB ) = e EFLO ) = e [
(ii) Complete the statement.
As x decreases, g(x) approaches the value .................. [1]

0580/42/M/J/17 Q4) (a) -1.75 to -1.7 , 1.7 to 1.75 (b)(i) Correct ruled solid tangent at
{=1.5, 3.5) (b)(ii) =7 to =5 {c)}{i} 1 (d){i) =0.95 to 0.8 , 1.1 to 1.45 (d)(ii) their (-0.95 to -0.8 )< x <
their( 1.1 to 1.45) oe {e)(i) 0.125 oe and 0.03125 oe and 0.000976 to 0.000977 oe e(ii) 0

The table shows some values for y = 2x* + 4x?

X =22 =2 -1.5 -1 0.5 0 05 0.8

y | -194 0.75 0 3.58

(a) Complete the table. [4]
(b) Draw the graph of y = 2x° + 4x? for —2.2 < x < 0.8 [4]
(c) Find the number of solutions to the equation 2x° + 4x? = 3 [1]
(d) (i) The equation 2x? + 4x% — x = 1 can be solved by drawing a straight line on the grid.
Write down the equation of this straight line. [1]
(i) Use your graph to solve the equation 2x% + 4x% — x = 1 [3]
(e) The tangent to the graph of y = 2x* + 4x? has a negative gradient when x =k .
Complete the inequality for k [2]



: ; ; : : 3
2.3 -2 -1.5 -1 0.5 0 0.5 !

0580/43/M/)/17 Q3) (a) 0 2.25 2 1.25 (c) 1(d)(i) [¢+=] x + 1 (d)(ii) -2.2 to -2.1, -0.45 to -0.4, 0.51to 0.6 (e)
-1.33 < k <0 to 0.1 {accept correct answer from calculus)

19. f(x) = x* — 427 + 15
(a) Complete the table of values for ¢ = f{x) [2]

X =2 -1 | 05 0 1 2 25 3 35 4 45
y -9 139 | 15 12 5.6 6 89 15 | 251

(b) On the grid, draw the graph of ¢ = f(x) for -2 = x < 4.5. [4]
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(a) Complete the table of values. [2]



x 0.5 1 15 2 25 3 35

-80 | -19 | -05 0.5 1.6

-

2

(b) The graph of y = % - xiz for =35 =< x = —0.5 has already been drawn

3

On the grid, draw the graph of y = % - xiz for05=x< 35 [4]

3
(c) Use your graph to solve the equation x? - xié =011]

x? 2 ’ "
{d]E_ == k and k is an integer

3
Write down a value of k when the equation % — xiz =k has

(i} one answer, [1] (i) three answers. [1]
e) By drawing a suitable tangent, estimate the gradient of the curve where x =-3.
(e) By drawi itabl i h di f th h 3.[3]



3 -
(f) (i) By drawing a suitable line on the grid, find & when % - xiz =6—x[3]

3
(i) The equation % - xié =6 — x can be writtenas 2° + ax*+ ba’+c=0
Find the values of a, b and c. [4]
0580/42/0/Nf17 Q5) (a) 3.2 or 3.15 or 3.152 t0 3.153, 5.2 or 5.19 or 5.20 or 5.196 (c) 1.7 to 1.8 (d)(i) Any
integer k = -1 {d)(ii) Any integerk<-1 (e) 2.5to 4 (f){{i) vy =6-x,2.B85 < < 3
({f}(ii)a=8,b=-48, c=-16

21. The table shows some valuesof vy = x + %«2 x =0

3= ]
lad

X -2 -1.5 -1 -0.75 | 0.5 0.5 0.75 | 1.5

b
[ ]
L¥. ]

y | -1.75 | -1.06 0 1.03 4.50 2.53 .

(a) Complete the table of values. [3]
(b) On the grid, draw the graph of y = x + f; Jor—2=x=<-05and 05 =z =< 3[5]
(c) Use your graph to solve the equation x + % =15 1[1]
(d) The line ¢ = ax + b can be drawn on the grid to solve the equation # = 2.5 —=2x
(i) Find the value of a and the value of b. [2]
(i) Draw the line ¢ = ax + b to solve the equation ﬁ =2.5-2x[3]

(e} By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where
x=2.[3)
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0.5 with correct ruled

(ii

2.5,

(d) (i) -1,

-0.6

+x
Complete the table. [2]

20

0580/42/F/M/16 Q7) (a) 3.5[0] 1.94 3.11 (c)

line (e)0.5 to 0.85

(a)

22. f(x)



(b)

10
12

12

1.6

14.1

-6

-14.1

12

i)

—10.5

=10
-1

flx)

fla)for-10<x <-16and 1.6 € x <10 [5]

On the grid, draw the graph of ¢

Vaseass sl ks sbesiat

(c) Using your graph, solve the equation f(x) = 11 [2]

(d) k is a prime number and f(x)

k has no solutions.

Find the possible values of k. [2]
(e) The gradient of the graph of ¢

f{x) at the point (2, 12) is -4.



Write down the co-ordinates of the other point on the graph of 4 = f{x} where the gradient is -4. [1]
(f) (i} The equation f{x) = 2 can be written as 2 + pa® + g = 0. Show that p=-1 and q = -20. [1]

(i) On the grid opposite, draw the graph of ¢ = 2’ for -4 € x < 4. 2]

(iii) Using your graphs, solve the equation &* —a* —20=0 [1]

(iv) The diagram shows a sketch of the graph of ¢ = 2* — x* - 20

vi

5 ‘/p "
o~

P is the point (n, 0). Write down the value of n [1]
0580/41/M/J/16 Q5) (a) 9 10.5 (c) 2.1t0 2.6 ,8.5t0 9 (d) 2,3, 5,7 (e) (- 2, - 12) () (i) 20 + 27 = &}
(ii) Fully correct curve 1 = 2 (iii) 2.5 to 3.5 (iv) 3.[0] to 3.1 or FT their answer to (iii)

23. fx)=x?— -—4, x %0
(a) (i) Complete the table. [2]

x -3 -2 -1 -0.5 | -0.1 0.2 0.5 |

" ]
L

fix) 3.3 0.5 -1.8 | 60 90| 58| 4 4.7

On the grid, draw the graph of ¢ =f (x) for-32x<-0.1and 022 x <1 [5]
Use your graph to solve the equation f{x) = 0. [3]
c) Find an integer k, for which f(x) = k has one solution [1]
d) (i) By drawing a suitable straight line, solve the equation f(x) + 2 =- 5 x [4]
(ii) f(x) + 2= - Sx can be written as #’ + ax’ + bx - 1=0

Find the value of a and the value of b. [2]
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0580/42/M/J/16 Q4)(a) (i) -2, - 0.5 (b) - 1.95 to - 1.8 , — 0.4 to — 0.2, 2.05 to 2.2
(c) Any integer k where k < = 3 (d) (i) Correct line ¢ = = 5x =2 ruled and = 0.4 to - 0.2



24,

0.55t00.75(iij[a=]5and[b=]-2

The diagram shows the graph of 4 = f(x) for-3.5s2 <25

(a) (i) Find f(—2}.[1]
{ii) Solve the equation flx) = 2. [3]
(iii) Two tangents, each with gradient 0, can be drawn to the graph of ¢ = f{x}.
Write down the equation of each tangent. [2]

(b) (i) Complete the table for g(x) = ; + 3for-3.5sx<-05and 0.5 x<25([3]

X -35 -3 -2 -1 0.5 0.5 1 2

o
L

g(x) 24 | 23 1 7 5

i) On the grid opposite, draw the graph of ¢ = g(x). [4]
i}  Useyour graph to solve the equation f(x) = g(x). [2]
c) Find gf(-2). [2]

(
(ii
(

(d)  Find g™*(5). [1]
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