Practice examination questions for surds

1.Jan 2005
5 (a) Simplify (V12+2)(V12-2). (2 marks)
(b) Express /12 in the form mv/'3, where m is an integer. (1 mark)
(c) Express VI2 42 in the form a + b\/3, where @ and b are integers. (4 marks)
V12 -2
2.June 2005
5 Express each of the following in the form m + ny/3, where m and n are integers:
(a) (ﬁ + ])2; (2 marks)
3+1
(b) gir " (3 marks)
3.Jan 2006
1 (a) Simplify (vV5+2)(v5-2). (2 marks)
(b) Express v/8 + /18 in the form nv/2, where # is an integer. (2 marks)
4.June2006

4 (a) Express (4v/5—1)(+/5 +3) in the form p + gv/3, where p and g are integers.
(3 marks)

V75— 27 .

(b) Show that 7 is an integer and find its value. (3 marks)




5.Jan 2007

V343

3 a) Express
(a) Expr 752

in the form p+/3 + ¢, where p and g are integers.

(b) (i) Express v/43 in the form nv/3, where 2 is an integer.

(i) Solve the equation

V20 =75 — Va5

giving your answer in its simplest form.

6.June 2007
2 (a) Express @ +1— in the form n+/7 ., where n is an integer.
37
7+1
(b) Express £+ 2 in the form p\ﬁ+ g, where p and ¢ are integers.
7.Jan 2008

6
3 (a) Express 58 + — in the form nv/2, where 1 is an integer.

V2
(b) Express 2+2 in the form ¢v/2 + d, where ¢ and d are integers
Xpress ———— ¢ . W ¢ S.
PSS 3V2 —4 ¢

8.June 2008

2 Itis given that x = /3 and y =/12.
Find, in the simplest form, the value of:
(@) xv:
®)
X

© (47

9.Jan 2009

7+
3 (a) Express
(a) Expr 345

in the form m + n+/3, where m and n are integers.

20

(b) Express \/E+\/§

in the form k+/5, where k is an integer.

(4 marks)

(1 mark)

(3 marks)

(3 marks)

(4 marks)

(3 marks)

(4 marks)

(1 mark)
(2 marks)

(3 marks)

(4 marks)

(3 marks)




10.June 2009

5 7
2 (a) Express 3 + é in the form m + nv/7, where m and n are integers. (4 marks)
(b) The diagram shows a right-angled triangle.
i 2+v/35em
xcm
3v2em
The hypotenuse has length 2v/5em. The other two sides have lengths 3v2 em
and xcm. Find the value of x. (3 marks)
11.Jan 2010
4 (a) Show that % is an integer and find its value. (3 marks)
(b) Express 2V7 - in the form m 4 n/7, where m and n are integers (4 es)
X S8 m n . W m n 5. MAres,
P 24/7+5 .
12.June 2010
2 . .
2 (a) Express (3 — \,fg) in the form m + ny/5, where m and n are integers. (2 marks)
2
(3-v3)
(b) Hence express in the form p + ¢v/5, where p and g are integers.
(4 marks)
13.Jan 2011
. . 2
2 (a) Simplity (3\@) . (1 mark)
43 +3V7 m+ V21 :
(b) Express ——————= in the foom —————, where m and n are integers. (4 marks)
V34T n




14.June 2011

2 (a) (i) Express V48 in the form k\/3, where k is an integer. (1 mark)
48 4+ 24/27
(i) Simplity @, gIVIng your answer as an integer. (3 marks)
V12
1 —5V5 . :
(b) Express ————= in the form m + nv/5, where m and n are integers. (4 marks)
345
15.Jan 2012
3 (a) (i) Simplify (3v2)°. (1 mark)
(ii) Show that (3\/5 — 1)2+ (3 4 \/f)z is an integer and find its value. (4 marks)
4+/5 — 72
(b) Express u in the form m — \/n, where m and n are integers. (4 marks)
2542
16.June 2012
1 Express 5\'@7_6 in the form m + n\/3, where m and n are integers (4 marks)
press V313 , gers.
17.Jan 2013
3 (a) (i) Express V18 in the form kv/2, where k is an integer. (1 mark)
V8
iiy Simphty ———. (3 marks)
(1) Simplity V18 + /32
TV2 -3
b Express ———— in the form m + +/n, where m and » are integers. (4 marks)
(b) P ZVE _ \.@ \-"f_ £




Answers

1.Jan 2005
(@) [-JE) —2* attempt to multiply out M1 May have +/12 terms
(=12-4) =38 Al 2
(b) | 2.3 Bl 1
(c) | Multiplying top and bottom by /12 + 2 Bl Or \3+1 etc
Numerator = 12 4412 + 4 M1 At least 3 terms multiplied out on top
OEin 3
16412 16+83
Expression = 3 or 3 ALS ft denominator from (a); or correct
but numerator correct (unsimplified)
= 2443 Al 4
Total 7
2.June 2005
Multiplied out
5@) | 3414243 M1 At least 3 terms with +/3 term
=4+2\f§ Al 2 m=4 n=2
(®) Multiplying top and bottom by -\E +1 Ml
Denominator =3—-1=2 B1
Expression = @
_ 2+J§ Al 3 CSO m=2.n=1
Total 5
3.Jan 2006
Q Solution Marks | Total Comments
1) ( \E)_ 525 -4=1 M1 Multiplying out or difference of two
squares attempted
Al 2 Full marks for correct answer /no working
(b) v'{g = 2\"'5 :_ Jﬁ = 3\5 M1 Either correct
Answer =542 Al 2 Full marks for correct answer /no working
Total 4
4.June2006
Q Solution Marks | Total Comments
4(a) 5 Multiplied out
4[\1'{%) +125-45-3 M1 At least 3 terms with /5 term
4(«5) =ax5 (=20) B1
Answer =17+11/5 Al 3
) | Either /75 =+/254/3 or 427 =943 M1 Or multiplymg top and bottom by NE]
— ,,J'J' —
Expression = M Al or ﬂ or \f{f — J§ or 5-3
NE) 3
=2 Al 3 CsO
Total 6




5.Jan 2007

Q Solution Marks | Total Comments
J§ +3 \/5 +2
3 x M1 Multiplying top & bottom by = 542
| B plying top (Vs+2)
Numerator = 5+3J5+2J5+6 M1 Multiplying out (condone one slip)
£(V5+3)(V5+2)
= 5J5+11 Al
Final answer = 55 +11 Al 4 With clear evidence that denominator
=1
mD | /35 =345 B1 1
(i) | 20 = /445 or 445 =Jax-J20 M1 Both sides
or attempt to have equation with NG
or /20 only
[x2V5=75-35Jor x/20=2420 | Al orx =3
x=2 Al cso
Total
6.June 2007
63 347 ﬁ \/6_3 +14x3
2(a) £=ﬁ 01‘i Bl org
3 3 37
14 1447 7
—=2 Tor—J_ Bl cri( ) M1
V7 7 J7
= sum =37 Bl 3 = correct answer with all working
correct A2
(®) | Multiply by V1+2 M1
J7+2
Denominator = 7 — 4 = 3 Al
Numerator = (\ﬁ ) +4J7 + Eﬁ +2 ml multiplied out (allow one slip) 9+ E\ﬁ
Answer = /7 +3 Al 4
Total 7
7.Jan 2008
Q Solution Marks | Total Comments
16 +6
3@) | sVB=1042 Bl Or % gets B1
2
6 6y2
? = T‘/_ ( =3\E ) M1 then M1 for rationalising; and Al answer
Answer = 13\/5 Al 3 n=13
(b) V2+2 * WN2+4 M1 Multiplying top & bottom by i(3 2+ 4)
3W2-4 32+4
Numerator = 64+ 642 +4+/2 +8 ml Multiplying out (condone one ship)
Denominator =18 — 16 (=2) Bl
Final answer = S\E +7 Al 4
Taotal 7




8.June 2008

2(a) | xy=6 B1 BO for /36 or £6
y 23 12 4 12 B
(h) ’_:TJB_ or 5 or J; or WX% M1 Allow M1 for £2
-
=2 Al
(© | X+2xp+)° or (3+243)* correct M1 or (-\ﬁ+ x/ﬁ){ﬁ+ 12] expanded as
4 terms — no more than one slip
Correct with 2 of xl__,1-'2,2.1j1-' simplified Al Correct but unsimplified — one more step
2
3+2436+12  or 33 or (3V3)
=27 Al
Total
9.Jan 2009
3(5!.) ?+\Ex3_£ M1 Ml‘lltipl}" ]Jy 3_\/; or \/3_3
3445 3-45 3-5 0 J5-3
Numerator = 21 +3\/__ - ?\E — (\E}_ ml Condone one slip 16— 4~\/§
Denominator = 9 — 5 = 4 B1 (Or 5 —-9= —4 from other conjugate)
Answer = 4—\/5 Al CS0
M) | a5 =345 Bl
20 _ 2045 M1 May score if combined as one expression
\E T3 Must have 5 in denominator
Sum = 75 Al
Total
10.June 2009
5+47_ 3447
2a) X M1
37 3447
Numerator = 154547 +34/7+ 7 ml Condone one error or omission
Denominator=9-7 (=2) B1 Must be seen as the denominator
(Answer =) 11+447 Al
(b) (3\6] =20 or (3\5) =18 B1 Either correct
their (E\E)_ - (BV‘E) Mi Condone missing brackets and x*
(x> =20-18) x¥’=2= BLMI
(= x=) NG Al ++/2 scores A0

Answer only of 2 scores B0, M0
Answer only of /2 scores 3 marks

Tuotal




11.Jan 2010

B (2) [ ‘/6
I . s . L} i x — —
1@ | Vo=5v2: fis=3J2: VB=242 | MI o o o L8 'y
At least two of these correct
S\/E - 3J5 any correct expression all in terms of V2
T Al or with denominator of 8. 4 or 2
400 ++/144
simplifying numerator eg 28L
Answer =4 Al 3 CSO
N7 -1)| 247 =5
®) M M1 OE
(277 +5)(2v7-5)
numerator = 4x7— Eﬁ —1047 +5 ml expanding numerator
( condone one error or onussion)
denominator =3 Bl (seen as denominator)
Answer =11-4J7 Al
Total
12.June 2010
N 1 £ Allow one slip in one of these terms
2@ | (3-45) =9-6V5+(V5) Ml MO if middle ferm is omitted
=14-6/5 Al 2
(6~ 145 5
)| — x— *— M1 X N
1+V5  1-45 5 -1
144655 - 6451445 ml Expanding rheir numerator
(=44- 2045 ) (condone one error or omission)
(Denominator) = — 4 B1 Must be seen as denominator
(Answer) = —11+5+5 Al 4 Accept “answer = s45-117
Total 6
13.Jan 2011
Q l [ Solution Marks | Total Comments
20) | 27 Bl 1
®m 43437 w 3347 M1
ENEESN RN RN
(Numerator =) 36 + 9+/21—4+/21-21 ml expanding numerator
condone one slip or omission
(Denomunator =) 20 Bl must be seen as denominator
15+ 521
20
2
:3-'—4 21 Alcso 4 m=3n=4 condone —+g
Total 5




14.June 2011

Q Solution Marks | Total Comments
2(a)(i) | V48 = W3 Bl 1 condone k=4 stated
(i) 43 +643 M1 attempt to write each term i form k3
23 with at least 2 terms correctly obtained
Al correct unsimplified in terms of J3 only
=5 Alcso 3 must simplify fraction to 5
12 3
Alternative 1 X£ [OI‘X£ Ml
NERL RS
o 24436
correct with integer terms = ——— Al
=5 Alcso
V48 ++/108
Alternative 2 T Ml
=J4+o Al
=35 Aleso
Alternative 3 18 +2 27 M1
12 12
g
=2+2 J Al
4
=5 Alcso
if hybrid of methods used, award M1 and
most appropriate first Al
NMS (answer =) 5 scores full marks
1-5J5 345
b X M1
55 s
S T P ; correct unsimplified but must write
(numerator =) 3 5155423 ml 57545 =25 PI by 28 seen later
(denominator=9-5=) 4 Bl must be seen as denominator
. 28-16v5
giving ———
4
(answer =) 7-45 Al 4 m=7,n=-4
Total 8
15.Jan 2012
Q Solution Marks | Total Comments
3 | (3V2 ) =18 Bl 1
2 2
(i) | (3V2-1) ='heir 18-3y2 =342 +1 MI FT their (3V2)
—18-3J2-32 +1 Al {:1976«5)
(3+2) =0+3V2+3V2 42 Bl (=11+6v2)
= Sum = 30 Alcso 4




W5-1V2 252

b M1
R RN W
Numerator =
8(\/5)3 74\/5\/5714\/;\6+7(\/§)3 ml correct unsimplified (:54—18\/5)
Denominator = (2ﬁ) - (\E)‘
=18 Bl must be seen as denominator
— Answer = 3 — \/ﬁ Alcso 4
Total 9
16.June 2012
Q Solution Marks | Total Comments
5M3-6  243-3
1 * M1
2343 24/3-3
(Numerator =) 30 —15J3-12/3+18 ml correct (= 432743
(Denomimnator =12-9=) 3 B1 nmst be seen as denominator
(48-27\3 )
‘f‘=16—9\5 Al 4 CSO; accept 16+—9\/§
\ - J
Taotal 4
17.Jan 2013
Q Solution Marks | Total Comments
3(a)i) | V18 =32 Bl 1 Condone k =3
(ii) gﬁ Mi att_empt to write each term in form nﬁ
3\.5 + 4\45 with at least 2 terms correct
Al correct unsimplified
=2 Al 3
=
3
or X£ Ml
V2
. -}
integer terms = Al
6+8
2
=— Al
7
o) W2-43 22+ "
W2I-3 242448
correct unsimplified but must simplify
(numerator =) ml 2 2 g
14%2-2J6+7d6 -3 E-\E} (sﬁ) and /2 x~f3 correctly
(denominator=8-3=) 3 Bl must be seen or identified as denominator
254546
giving ———
(Answer =) S+J€ Alcso 4 m=35n=6
Total 8




