R Indices and surds

ROBINSON Worked solutions

This topic online

81 (3 marks)
)

Root J’_:.rsk (d.e.l\om:.nmtor), then power (Aume.ro.tor)
323 = (°{ 32)?
13

%

b)
Ne.so.tu/e. powe.ri oc(.:.p the ocrmct:.ot\

14 )_3/... = (i)s/w
¢

®
= (i)s
2

17

Y

n Write V75 + V48 — V12 in the form kv3, where k is an integer. (2 marks)

Talke ovt the \aaase.st 39 vare ocu.(:or of eoach

I1s = Tasxy=5{">

Tue = Tex{3=ul"r

12 = Tyl a=2{"3
ITis+lus-12 = sl 3+al3-203
{2
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([ 3 | Simplify fully (9x%)7 x 2x~3 2 marks)
The power /2 applies to the 9 and to the 2*
(qxw)vz = Q2 % g 4*V2

=
Mu(.t:.p(.v: add the powers

3k 2x? = fxlt(Y)

= X

¢
x

n Write 12 in the form a + bV5, where a and b are integers.
3-V5 (3 marks)

Multeply £op and boktom by 3 + Is
12 = >+ s)
3-s (3-Ls)>+{ %)
OaJ;occ.re.nce. of two sqvares on the bottom

(3-Is)3+s) =9-5=u
2(3+ 175) = 3(3+ 7s)

L8

943l s

a Write ﬁ in the form p + V3, where p and q are integers.

You must show all stages of your working. (3 marks)

Mu(.t\ptj £op and bottom b 2-1

s+2{3 = (s+z.f_3)(2. {3)
2+ 3 (2+ 1 3)(2-T112)

E:Lpo.ml the top

(s +2{ 3)(2 - {3)

oo-s{ 3+l 23-2x3
y-{3

E.zpo.ml the bottom
(z+L3)(2-123) = uw-3=
4-1 =uy-01

\

4-13
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n a. Write 8 * 1in the form 2% * b where a and b are integers.

b. Hence solve the equation 8* * 1 = 42x 3

«)

2 = 2°
%x'l’l - (z?&)x*l
13.:'03

b)

Write the riskt-kand stde as a power ooc 2 too

yx-3 = (22.)1;;-3.___2_4;-‘
23& td = 2‘4& -6
Same base, so the powers are e.”u«(.

32+ 3 Yx -6

-3x + 6 1 2 -3x + 6

x =19

3
Write 8x ;3‘/)( in the form ax? + bx4, where q, b, p and q are constants.

2x
{2 = 22, thea splet wato two Frocteons
8x*=-3{ x = ax® _ 3x/?
2% x 2x
Ocvide: subkract the powers

D® = g2

2x
3"/ = ix'/"" = 3‘-./1
2x 2 2

Yx? - ix"/"

(4 marks)

(3 marks)
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n Given that y = 3%,

a. write 9% in terms of y,
b. write 3* * 1 in terms of y.

c. Hence solve the equation 9% - 4 x 3¥* 1427 =0

o)

T = (39 =(3~)
jl
o)
3x+l = 3= R 3|
3
e)
Replace wvl:k:,

(5 marks)

JI-HXSJ-t?.'I
yr-izy 427 =
(3-3)(3-1)

J=30rj=1

Go back o 2

3*=3 g0 =

31.

"
»

9%0 x

X =\orx=2
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n Solve the equation

giving your answer in the form a + Vb, where a and b are integers.

VEx=v3(x+2)

(4 marks)
Expo.nd the bracket

{sx = {ax+2{>

Get the 2 terms toaztke.r oand ocmc‘korise.

ITsx-{3x = 203

x({Ls-13) = 2>
x = 213
Is-{"3

Rotconalise: % (-I_S + -1_3) top ond bottom

« = 24 3(Is+173)

s-9%
= 2{ 3L s+{3)
2

= {3ax{ s+ 3x{3
= {1s+3
x=3+{1s
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m Given that

2XX4y:

find the value of x and the value of y.

1
8

and

X
277 _ »187
9/

First eqvateon: e.vc.r:,(:kina as o power of 2
2= % (22)9
2= + IJ

3:.+2.:)

1-3
z-'b
-3

Second tiumkaoni cve.rj‘kk:.ns s o power °f 3

2137
('53):;
(32)y
33x - ZJ

-57
31

37
-7

Add the tuwo biumttons o elimenate :)

31.-7.:’
Y = 4
x = \

Substitute back
-3

\+2'J =

y =

-2

x=|,j=-2.

(5 marks)
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m A rectangular tile has area 14 cm?. Its width is 4 -+v2)cm.

a. Find the length of the tile, giving your answer in the form (a + bv2) cm, where a and b are
integers.

b. Show that the diagonal of the tile is exactly 6 cm. (6 marks)

o)
(.uxa'(:k = \4
w-J 2
Ratconalise: x (4 + I 2) top and bottom
= wie + I 2)
O ary e
s+ I 2)

6 -2
= wm(w+{72)
\4
(«+ + fz) cm
b)
pjtko.soro.s
4 = (4-L"2)2+(u+ [ 2)

(u-L2) = -8l 242=\2-2{ 2
(v + L 2) €+9d 2+42=8+8{ 2
o> = 19-a{l 2+ +80 2

d* = 3¢

d = ¢

The J.:.o.aomx(. ts 6em
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m a. Show that, for any positive integer n,
1
_— = 1) -+
vn+vn+ 1) (n+1) "
b. Hence find the exact value of
1 + 1 + 1 + ..+ 1
1++vV2 V2 + V3 V3 + V4 V24 + V25 (5 marks)

o)
Mu(.‘kip(.:) kop ond bottom bd r(n*l)-rn
| = .I-(Hu):f_a
Fa+ (a4 (La+D)+ T (ar)-170)

O;J;J.e.re.nr.e. of two squo.res on the bottom

(r(ﬁ*l))l‘(rn)i = atl=-na=|
= -I_(n-&l)-.l—ﬂ

\
-[—n-tr(n-t\)

oS reiu:.re.d.

)

Use po.r‘b a) on each term, n =1 £o 24

(F2-L D)+ T3-M2)4 (L w-02)+. 4 (25 -1 24)

Eve.rjkhu\a cancels e..m.o.pt the oc:.rst and Last
sum = { 25- 1)

= 9 -\

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 8 of 8



