R Trial and improvement

ROBINSON Worked solutions

This topic online

ED -2-6x+2

a. Show that the equation f{x) = 0 has a root between x = 0 and x = 1
b. Show that the equation x> - 6x + 2 = 0 can be rearranged to give
X2 +2

x=X_*
6 (4 marks)

Thes poLJnom'm.(. has o continuous 3(«9"\! € has no :)omps or breaks. Ioc tts Value
changes crom positive to Ae.ao.ti.vt, the gro-ph must pass {:krouak 2erfo somewhere wa

between
a.) oc(O) = 0=-0+4+2 =2, which:s pos'\‘kave.

o) FID = 1-¢+2 = -3, which s neqative
o) £ continuous and okmae.s seqn between O and \, so there is a root between x =0
and x =\
b) ﬂzo.rro.nse. xr1=-6x+2 = Otob = x*+2
b) Divede both scdes by ¢

2
* , 0% re."uue.d.

n A square has an area of 70 cm?.
Use trial and improvement to find the length of a side, correct to 1 decimal place. You must show all

your trials. (3 marks)
8.3% = ¢2.89 too small

8.4* = 70.56 %oo bLS

between 3.3 and 3.4 - krd the muddle

8.35% = ¢9.7225 too small

so the sitde ts between 8.35 and .4

8.4 em
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ED w-2°+4-9

a. Show that the equation f{x) = 0 has a root between x = 1 and x = 2
b. Show that the equation x> +4x -9 =0canbe rearranged to give
x =3V - 4
c. Starting with xg = 1.5, use the iteration formula x,,, 1 = 39 - 4x,,) to work out the values of x4, x,
and x3. Give each value correct to 4 decimal places. (6 marks)
This polynomeal has o continuous groph: it has no jumps or breaks. IJ' its value
ch&nabs From Pos;tivc. to nc.ao.ti\/t, the sro.pk must po-ss tkrouak zero somewhere
between
Keep the Fott caleulator value For each next cteration (use £he Ans kej). Round

only the values You wrike down, otherwise rounding errors can bucld vp
o) ac(\) = I+4=-9= -4, which s M.amtivz
o) oc(?-) = 28+%-9=7, which ¢s positive
o.) F is continvous and oko.nazs L9, 50 there s o root between x
= lond x =2

b) Q!.o.rromgb tox®=9-1x, then take the cube root: x = cube root °of (a- HJL), os

reiuwe&

r.) 2l = cube rook °f (-9 x I.S) = cube root °f 3 = \.4%42250...

L4423 (4 dp)
¢) x2 = cube root of (1= U x 1L442250) = L4THISE... = L4784
(= &p)
¢) x3 = cube rook o F-4a 47835¢) = \455192... = 1L.45¢O

(4 dp)

n Use trial and improvement to find the cube root of 300, correct to 1 decimal place. Do not use the
cube root key on your calculator. You must show all your trials. (3 marks)

6.6° = 287.49¢ too small
¢.7° = 300.763 koo bis

tr Y the muddle, ¢.65

6.65* = 294.08 too small

between 6.5 and 6.7

.7
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a The equation x> + 2x = 50 has a solution between 3 and 4.
Use trial and improvement to find this solution correct to 1 decimal place. You must show all your

trials. (4 marks)

x = 2.5 49.875 €oo small
x = 3.6: 53.85¢ too ba.3
between 3.5 and 3.4 - 'l:rJ 3ss

x = 3.55S: 5\.839 too ‘o:.s
the solution ts below 3.55

x =35

n The equation x> - 3x = 10 has a solution between 2 and 3.
Use trial and improvement to find this solution correct to 1 decimal place. You must show all your

trials. 4 marks)

% =2.6; 9.77¢ €oo small
x=2.7: .53 too bi3
trj the muddle, 2.45

x = 2.5 10.6460 *oo baa

the solution ts between 2.6 and 2.6S5

x =24

A cuboid has a width of x cm, a length of (x + 2) cm and a height of (x + 5) cm. The volume of the
cuboid is 200 cm?.
Use trial and improvement to find the value of x, correct to 1 decimal place. You must show all your

trials. (4 marks)
x=73% 3.3 %x5.28%x3%=193.952 too small

2=3939%x5.9% 8.9 =204.7319 too ba.s

try the meddLe, 3.85

x = 3.95:199.32 too small

between 3.95 and 3.9

x = 3.9
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n f(X)=X2+2X—5

a. Show that the equation f{x) = 0 has a root between x = 1 and x = 2

b. Show that the equation X2 +2x - 5=0canbe rearranged to give
__5
X+ 2

c. Starting with xg = 1.5, use the iteration formula x,,,1 = XL to work out the values of x4, x,

n T2
and x3. Give each value correct to 4 decimal places.

d. Write down an estimate of this root of fix) = 0 correct to 2 decimal places. (6 marks)

This polynomial has a contenvous graph: ¢t has no Jumps or brealks. .Ioc tts value
changes rom posttive to M.amtu/e., the Sro.ph must pass tkrouak zero somewhere wn
between

Kc.e.p the ocu(.(. caleutator value For each next iteration (use £he Ans le.J). Round

onLJ the values Yov write down, otherwise rounding erfors can bucld vp
) oc(l) =1+2 -5 =-2, which s M.So.ti.\/e., o.nd f,(l) =4+4-5
= 3, which s positive

o.) The S&Sl\ oko.nae. means £here is o root between . =land x =2

b) ﬂeo.rrcu\se tox?+t2x=5, oco.c.tor:.se the ""J’t scde as x(x +2) =5, thea divide

b:) (=x+2) 2= S » & regucred

X+ 2
°) xl = S = L4295 ... = 1.42%6 (4 d.p)
.S +2
°) x2 = i = L4S8333... = .45%3 (4 d.p)
L4295 + 2
c.) xd = S

S = L44S TP, = LuatS8 (4 dp)
L452333 + 2

d) The ckerates settle around L4S; the exact root is =1 + I ¢ = La4uIual..., so LU4S
to2 dy

To checlk the Z-J.tc:.mo.(.-p(.o.oc. roumlu\a, oc(\H'-}S) = -0.021975 and J.(\.H-S'S) =
0.027025. The posctive root Lies between these rounding boundarces, so ¢t rounds to

45
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n The equation x> - x = 20 has a solution between 2 and 3.
Use trial and improvement to find this solution correct to 2 decimal places. You must show all your

trials. (5 marks)

% =2.9:\9.152 too small
x =2.9: 21.429 too bi.3
2 =2.9%:19.935 too small

x = 2.84%4: 20.066 oo b'\s
er the middle, 2.935

% = 2.235: 19.951 too small

the solution ts between 2.935 and 2.24

x = 2.%94

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 5



