3.3 Answers
A-Level Pure Mathematics: Year 1
Algebraof Surdsand Indicesl|
3.3.1 Solutionsto 3.1 Introductory Examples

Example #1 Answer

81V3 = 3
P 3t = P
34.5: a
a=45
[ 2marks]
Example #2 Answer
5
(27x12)3 = 3""xID
5
(3x*) = X
P20 = AP
a= 5andb = 20
[ 2marks]
Example #3 Answer
(3++c)(2Vec -3) =1+kvc
6v/c —9+2c-3vc =1+kvVc
(2c-9)+3vVec =1+kVc
k=3 and2c-9=1
2c = 10
c=25
[ 3marks]

Example #4 Answer

J10+ 2v2L =410+ 2V3V7T
—J3+ 23T +7

= J (VB +2vEVT + (VTP

Recall that : a° + 2ab + b? = (a+ b)2

- J(VE+ VT
=3 +V7
. a=3andb =7 astolda < b

[ 3marks]



3.3.2 Solutions (3.2 Exercise)

Answer 1
. . 1 . 1
(1) 5 (i) 3 (i) ) (iv) 8 (v) 3
. 1 . . 1
(w)m (vit) 3 (wviii) 27 (ix) ) (x) 1
[ 5marks]
Answer 2
\/7:\/25><34><53
—V2Ax B xR xV2x5
= 2 x ¥ x5x%x V10
= 4x9x%x5x+10
= 180+ 10
[ 2marks]
Answer 3
. 16 . 4 . 8 5
(i) 29 (ii) ) (iii) 1 (iv) 3 V) 7
[ 5marks]
Answer 4
. 3 212 . BV2 . 14 — 245
(1) ) (i) 37 (iii) 1 (iv) 11
[ 4marks]
Answer 5
gv2 = 2°
23 x 2% = 22
23% = 2% 5 a =35
[ 2marks]
Answer 6

J3+2V2 =+42+2V2VT1 +1
- J(VZP+2vZVT + (VI

Recall that : a° + 2ab + b? = (a+ b)2

- J(vZ +vT)
=vV2 +V1

. a=2andb =1 astolda > b

[ 3marks]



Answer 7

(7-+vc)(4+2Vc)=6+kVc
28 + 14\/c — 4v/c - 2c = 6 + k¢
(28-2c)+ 10Vc = 6 + kvc
.. k=10 and 28-2c = 6
2c = 22
c =11
[ 3marks]
Answer 8
1 _
Vot
(94)_%:3n
_1
(38)3:3n
33 -9
8
n=-—
3
[ 2marks]
Answer 9
(a++v5) (3+2vV5) =31+ byV5
3a+ 3V5 +2av5 + 10 = 31 + b\/5
3a+ 10+ (3+2a)V5 = 31+ bv5
L 3+10= 31 and 3 +2a=>bL
3a =21
a=17 and sob = 17
[ 3marks]
Answer 10
Method 1

X =+6+2V5 —+6-2v5
— J54+2VBEVT +1 —5-2V5VT +1

= J (VB +2vBVT + (VI - (VB - 2VBVT + (VIV

- J (Vs vIP - (VB VT P
= V5 +V1 -V5 +V1
X =2 (]




Method 2

V6 +2VE —+6-2VE

2 = 6+2V5 —2J6+2VE x6-2V5 +6-2V5
12-2,(6+2V5)(6-2V5)

12 - 24/36 + 124/5 — 12V5 — 20

X
I

=12-2v36 - 20
=12 -2+/16
=4
sLoX =2 O
[ 4 marks]
Answer 11
S—
px 3 p?
_1 1
P p?
_2
=ptxp?
_5
= p 3
5
m= ——
3
[ 2marks]
Answer 12
(a) gh:a4><b2><c5
[ 2marks]

(b) L _@xrxct?

[ 3marks]



Answer 13

8 -4v3 =+8-2V12
—J6-2V12 +2

- J (Ve -2vevz + (V2 )

Recall that : &% — 2ab + b? = (a- b)2

2
- (V6 - v2)
=V6 -V2
~ a=6andb =2 astolda > b
[ 3marks]
Answer 14
If you were going to differentiate you'd do this,
1
7Jp - p _1p* ﬁ
W T E 3
_ 1
Y
Which is by far the most elegant answer,
Other equivalent answers are likely, such as,
7-pyJp
Y
[ 3marks]
Answer 15
1
2" x & =
8 2V2
y _3
X x (22) = 272
3
2y = ——
X + 2y >
3
2y = —— —
y > X
__3_Xx
Y="%3 772

[ 3marks]



Answer 16
2 x3x5 =P x5tx2x3

V2T x3x 5% =+ 26 x5 x\2x3
= B x5x\V6
= 8x25x V6
= 200V 6
[ 2marks]
Answer 17
1 1
1+vV2 +v3  (1+vV2)+V3
1 « (1++2)-+3
(1+vV2)++v3 = (1+vV2)-+vV3
(L+vV2)-V3
(1+vV2)P -3
1+vV2 -3
1+2V2 +2-3
1+vV2 -3
2\ 2
1+V_—V§><V7
2\ 2 V2

V2 +2-V6
4

[ 4 marks]
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