LLEVEL I — SURDS

Note:

Only turn back to page number if you have difficulty

QL

| (e)

Simplify the following:

(a) V6 x+3 () V15 +3 (©) 248 x~[7
(d) 38 ++2 (e) 42 X33 ) 6312 +3+/3

Simplify these surds:

(a) /50 (b) V18 (c) 45 ) V72
(e) V12 () V20 (g) 4v24 () W27

Simplify these expressions:

(a) 52 -32 ) 245 +33 -5 (¢) 6410 —44/5 3410
d) 43 +2412 (&) 9412 -2475 ) 530 + 54125

Expand and simplify:
@ S(W6+3)  ® v2(¥3-1) () ¥10(4-245)

@) 2Z(W5+5) @ NT(24T+3) @ 2/8(7 - 3/6)

Expand and simplify:

@ (2++47)3-+5) ® (1-+2)1 +42) (@ (242 + 33 -1)
(d) (V6 - 4)2 (©) (2-5)(4+ 243) @) (32 + 2)(342 - 2)

Express the following with rational denominators:

1 5 10 N2
— = - d) ~=
N7 ® 7 © 2k @ %
7 243 3-42

NS5+4
€3] WiTi (2 ) N

()

- ()

Rationalise the denominator in each expression:

1 5 | N 7
b) — d) ————
-5 i “9F8m YiEe
NE 2 10 5+-3
= - (h
5-343 ® N5 -3 ® 2B W55

(a)

(e)




{ LEVEL 2 — SURDS

Ql. Simplify:
(a) 3448 (b) 2+/54 (c) 496 (d) 2+/108

© Wiz ® g ® % m ¥

.Sxmphfy
(2) 5\20 — 2418 A5 . (b) OB +33 — /63 () 108 —24 ++27

(d) V300 + 2445 — B0 (&) 24Ax +5v9x =% (0 /16y — /3%y + 3140y

. Expand and simplify:
() (245 +343)° (b) (2( + I §)(3v2 - +3)
(c) (4V2 = 243)(4+/2 +243) (d) (3v6 - 24/7)(26 - 343)
@ (645 -245) ® (5 -3 )l +45)

. Express the following with rational denominators:

V3 -45 ®) V6 -2 @ 24/5-343
3J5+243 24/6 — 442 245 +34/3
o2 @ 2 5 0 Jx+4y
2x =34y Wr+4afy 4x -2,y

(a)

: Express the following as single fractions with rational denominators:

1 ()I__l/_—_ (c) £+£ '
2J§ 52 26 7
2 1

J2 B
I+2 J3-2 © o2t i3 D 5zes sves

1 3 3

1 1
If x=— evaluate x2 +—

N2 +45 P

:xJ_wa_

NEPNP {Express answer with a rational denominator)

. Expand and simplify: (3«/5 + «/5)2 - (3«./5 - w/i)z

Show th R I
. ow that 3 @_ 3 \/5 is a rational number,
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Level 1 — Surds
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Qs.
Q4.
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rLevai 2 — Surds

Q1.

Q2.
Q3.

Q4.

Qs.

Qe.

Q8.

(e

@ $¥Z V5 © 4{F @6 © 1246 () 4

@52 ®N2Z © W @62 ©WZ O W5 (@86 (W) N3

@ 242 ® 5+3¢3 @ WI0-45 (@83 (€ 83 (f) 4575
@56 +15 () V6 -+2  (c) 410 ~10vZ (d) 2VI0 + 10v2 (o) 14+ 347 (F) 146 36 |

@6-2¢5+3T-35 () -1 (©) 246 =242 +343 -3
(d)22-8J6 (e)8+4J‘—44‘—zJ—5 (H 14

()‘—F— (b)f()s‘f “F ()“F(ﬂ—l‘j;ﬁ ()3*F2(h) "E;“‘Ei
@2 -1 ® 30;35‘F @ W ()21{4,; |
© "9_25“5 O B+B @ 5BesE m 14?5‘/5

@ 12V3 0 646 (© 166 @12¥3 @) 22 (@ ? @) —“@ () xx
(@) 75642 (0) INZ~347 () 93 =246 (@125 (o) 18«/5 B 12x.fy

(a) 47+124/15 () 6v6+ 643 -3y2 -6 () 20
(@36-272 - 4442+ 621 (¢) 6y — 21y O -y
5415 - 21 1~
@ ,4_33 b =L 3 © 124115 — 47
T2 7
6\/_+9[ © 6Vx -8y 3452 + 45y ® 2x+3xy +y
4x — 9y 8 9x- 16y 8r—~2y ' |
w/—+«f_ J6 - INBoHRE |
10 )] —6" (© "_84'—- (d) 4 '
12+4/6 ® 249 — 16942 "
2 41 } I
70+ 1610 x22 '
B Aba bl Q7. |
9 4 :

12+/6 Q9.
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LEVEL 1 — INDICES

Note:

Only turn back to page number if you have difficulty

Q1.

Simplify these products:

(@) xxXyXxxxxy (b)) IXmxX9Ixm {c) 2XpXpXgXp
(©) axbxexaxb (e mXnxnxmxn () 3XxxXxxx3xXx

Express the following in simplest index form:

(a) 23 xx3 (b) 2y%x 3y © p%q xpg3
(d) abcxa’c (e) 347 x5a* ) 6mn?x3m3n

Simplify:

(a) m? +m> (b) 18x2y+3y ©) $p2q2 +2pq
(d) 20a3b + 542 (€) 9m*n2 + 4mn? (f) 3x2y3 + 9x2y

Simplify:
W o) o)

© (> e (8m3n)% ® (p“éﬂf

Simplify the following:

(@ 2% 22 by 22 +2% (© 2% .2

d) 2% + 2! © (22-“)4 ® (2%)2

Evaluate:

(a) 257 (b) &% ) 9% @ 172
1

() 2773 ) 473 (g) 1677 (hy 81

Express the following in standard notation:

(a) 56 000 (p) 0.000 38 (c) 0.000 0023
(d) 138 000 000 (e) 0.000 0501 (f) 2540000

Write the following as ordinary numerals:

(a) 274 x 10-3 (b) 7.06 x 105 (c) 9.13 x 10-4
(d) 7.416 x 106 (e) 4.489 % 10-3 ® 1.111 x 104




LEVEL 2 — INDICES

Q1. Write the following in their simplest form:

@ (72"

@ (xy?)

Evaluate:
3 3
(a) 273 + 93
(d) 12573 +2572

Simplify:

(a) ¥ L. 2):%

) ©x)F (Sx“%f
Simplify:

, ‘ ¥
@ 64(362 y4 )7 _ (82x6yl4l
yf)

-2
(b) [-I-J Y
X

@ x 2-y?

(©) 12575 . 625+
() 8173 +27°3

0% (5w)?

® (6x2y2)2 | (27x9y9)%

ey _x—l _

x—y

x+y

Simplify the following, writing answers in standard notation:

6.348 x10°
2.3x1073 x3x10% -
3.98 x 10% x6.42 x1073
1.592x 1072 x1.07 %107

(a)

Simplify:

(a) 8.7: , 24)4:
(d) 64%% +162%

(b) 9%.273

(e) 81%%%3 + 243+

1.9x107 3 x2.4x10*

8 x10%
9.81x1073x5.74 %1076
2.87x10% x1.635%x10™ %

(b)

: 2
@ 625571.125%




‘Level 1 — Indices

i
f
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(0 9x°

(f) 18nrin?

2
)’
® 3

(d) a?b?c
(dy a’bc?

(&) m?
(&) 154°

3
Sm

e) —
¢ 4

© 5512

(b) 8lm?
(b) 6y°

{c) 2p%q
OFA’s

QL (a) x¥*
Q2. (a) x8

Q3. (a) m* ®) 6x°  (C) 4p%q  (d) 4ab

Q4. 1 (b 94° (c) 125m>  (d) 36 {0 an%
() 1

(b} 22 —x

(e) 28x

1
(e) 3

B 2%

1
(f)g

QS. (a) 2x+2 (C) 22n+1 (CI) 2.r+1

1
Q6. (a)5 b) 2 (c) 3 {d1

1
= h) 3
(g)2 (h)

Q7. (a) 5.6x10¥
A(d) L38x 108

Q8. (a) 0.00274
(d) 7416 000

©) 2.3x 10rs
(0 2.54 x 10°

{c) 0.000913
0 11110

(b) 3.8x 10
&) 5.01x10°°

(by 706 000
(e) 0.000 044 89

Level 2 — Indices

2 2
X

Y
. @ —> (b) ©
Q ).'.2 '\/;

3
vy 2 4 g 2x
d : ®
N 22 o))

(d) L & (5 4
PR 81

@ 6¥/x

(cy 5

Q2 @9 (b) 512

(a) 2 ) 2 © 543
Q3 'JI x% M

8 9
(@ —~ ®) — (©)
Q. @ 2y 100y
Q5. (a) 92x10% (b) 5.7x 1074
Qﬁ. (a) 27:: (b) 32x (C) 213fx

2y3

(d) 1.2x10°¢

(B) 33x+ 17 ({) 53x2+4x—4

"©) 1L5x 1074
(d) 24x

Level 1 — Measurement

QL. (a) 6.3cm (b) 0.56 km
(g) 53000L  (h) 850 km

Q2. (a) C=64.088¢cm, A =326.851 cm?

{c) 3800 mL (d) 250000 m*> (e) 0.635kg
(i) 0.2 m () 2100 secs k) 0.128 L

) C=46.5cm, A= 172 cm?

(H 3.5h
(2.5t

Q3.
Q4.

Qs.
Q6.
Q7.

Q8.

(a) 704cm (b) 59.0cm (c) 71.7cm

(a) 148.74 cm?
(e) 47.44 cm?

(a) 23.93 cm?
(a) 506.88 cm?

{a) 366.9 cm’®
(e} 621.8 cm?

(b) 88.45cm?
(f) 182.46cm?

(b} 86.39 cm?
(b) 310.93 cm?

(b) 87.09 cm?
(f) 416.0 cm?®

(a) 942.23 cm?; 1887.92 cm?
{c) 120.08 cin?; 80.16 cm?

(d) 73.8cm (e) 494 cm (f) 42.6cm
(c) 22331 cm* () 140.80 cm?

{c) 41.88 cm?
{c) 542,36 cm?

(c) 2124 cm? {d) 153.3 cm?

(b) 1121.55 cm? 288045 cm*




