AM Topical Question

Surds Solution



55
1) The area of a triangle is (1+ T\/_j cm?. If the length of the base of the triangle is (3+ 2\/5) cm,

find, without using a calculator, the height of the triangle in the form of (a+ b\/g)cm, where a and

b are integers.

(132 ) =1 (023N

245§ = (3+aJs)h

h= 2%5s 3-1]s
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h = (\-P—rg)cm
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2) The length of each side of an equilateral triangle is cm.

&

3+5x/§j
2 cm.

i) Show that the height of the triangle is [

+0+/3
ii) Find the area of the triangle in the form P ; , Where p and g are integers.

200 _ X N\ 22
sinbO = .y \ S-13
S-1 :
E x 22 _ Vs ™ 60
3 s - b v
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W= NG 5B s-J3
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h = 5C §3 + 33 2(;-‘\
25-3 n _ Ly Y3 ! x 34582
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2
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3) The area of a trapezium is (27 + \/g) cm?. Given that the length of the two parallel sides are (1+ \/g)

a+b+y/5

C

cm and (3\/3 —5) cm, express the height of the trapezium in the form [ ) cm, where a, band ¢

are integers.

(M+BY = —'2-[(‘*\?3*('5@-‘53]’\\"
M+85 = L (uE-a)xn

27+ 5 = (B-2)n

h = 27+/5  2s+2
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S

= 5635 + 6u
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"
~
a
+
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4) Find the value of K such that {\/_ 6 @ x?
2 _ IS0 , 6y 2
T 6 i
J3gw
= (_2__ 5§6 4 _bu x 3
{6 b gm 5
_ X _ @, 5
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= 2 _ =
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5) Express the following in the form a+ b/c
a) (3—5\/5 )2,

V3
NI

50) (2-5§3)*

=9- 303 +50
= 59-3pJ3
5\)\ E *)_‘;-l'ﬁ
R-: &+2
- 3+r€

= 3I+0¢
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6) Given that g =1+ /2, evaluate >
g+

(14 53)*+3
(+RY+2

I+2J2+243
3+

= bt22 -1

X

31 3 3I-2

— 184pI2-632 -4




a+b\/§ _ 4+3\/§
4+3\/§ 2+\/§

7) Given that , find the values of a and of b.

a1els  ua3§g
4+ 3§g = 2+ [§

axbi{s = (L"__"%E\l
2t s

b+ 2y[5 +4S
2t5

- bVt+2usfs  o-f5
— A
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22+ Uugfs - (vJs —\20
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2A-~13 (5
—
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= 25 -2

2.0=-2 y b=13



8) Giventhat r =3- V2, express 5r rl in the form a+b~/2 , where a and b are constants.
+

5-(3-7)*
(R-3)+\

= 5-(9-611+12)
4- 5

6i3—-6 Wiz
4-fz 4+3

243 —32u 4+ 1N = b2
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R -2
V4

I . &
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9) The base of a triangle is (3+ 2J7 ) cm and its area is (32 +37 ) cm?. Find the height of

the triangle in the form (a +b7 )

324317 - —‘-2 x (34213) (h)

6y 69 3-219
34209 3-113

= 12241807 - g 15 - RV
-19

- hod? +|0%
-19




10) Without using a calculator, find the value of m such that

(3+\/% 15 ) 5 3
V55 VEs) VB
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11) Prove that ! =5(J2r+1—J2r—1)
vor-1++2r+1 2

Hence, find the exact value of

1 1 1 1 1
13 3445 VBT NT++9 o+l

| 2¢ - -
X Sﬁ | 32r+\

Der e 55 - 2

- N2r-y " J264

C2r-n - (2c41)

PT ETY

-2

= é (Rrn - 200 )

\
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IR 3+I5  (§+f5 ﬁ.\.ﬁi’

2 (B-M+3(G-F)+ $(T-5)* 3 (7- )+ (- 7)
2CIY + 4
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12) Without using a calculator, find the fractions a and b, for which

av42 +by/3.
J2+7 131 +1C

P Y

Vo1 -§¢ @ +3

R+ 1IR3+ 1R+ w2
Ql_(‘

5, 30
S 5

V24
J21 -

7
J6

can be expressed as



2

2
Py (\/7 — 2) in the form of a + b\/7 where a and b are integers.

13) Express

2
-3

- (F-2)°

2 3+7
315 7\;3—_'1 - ("("-lﬁ-\-L\rB

= - 3+5{7



14) A cuboid with a square base of length (3— \/5) cm, has a volume of (18\/5 — 24) cm?. Find the

height of the cuboid in the form a + b\/§ where a and b are integers.

(13§3 -24) < (3-ﬁ)zh
(1R R-2u) = (3-613+3)h

1BJ3 -2y
R-&I7 h
h _ BE—LLX Qfﬁ
2-13 2153

- G6R-g+r9q-ul3
l

23 + )



15) The volume of a prism ABCDEF is 9 + 4\/5 cm. The cross section is a right angled triangle where
AE=2+/2 +1 cmand AD = 3v/2 — 2cm.

242 +1

A 3f2-2 P
Find
a) the area of triangle ADE, leaving your answer in surd form.

b) the length of DC, leaving your answer in the form a + b\/E, where a and b are integers.
Areo = 5 (213 3
reo= 3 (2MR41)(33-2)

=$(n-13-2)

5-31%

q+u3 = (s-38) (o)
134855 = (v-12) D

§+ 8332 Wi
lo- 3 1ot

r

DC

IBO +a8J2~+ 16
q8

2Lt (2

]
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16) Express — —

I

1

I

1

> in the form a+bﬁ, where g and b are rational numbers.

(1+2\/§)
ﬁ \
4 (\423)2
'2_.\_3 _ \
4 4R+ &
4 A+ 4§ -4
2 Aa-uz
4 -3-)_
°'
32 - 5t a0
':jq_q £S ﬁ
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17) The diagram below shows a parallelogram PQRS whose area is (7 + 8\/§)cm2.

Given that the length of QT is (5+ \/§) cm and QRT is an isosceles triangle.
Find, in surd form,

(a) QRZin the form a+b+/3,

c+d+/3
,

(b) SR in the form
OR* = (545 )*+ (5+ R
= ('13*\05‘54-%\ x )

= Bh+ R

1+8R - LSR)K (5+73)

SR = 1+8§3 < S-§3

5453 5-K

= JWHEWHR-TR -
22

~ NW+3303
22

'+ 353

——

2



18) The area of triangle XYZ is 16 +?\/§ cm? and the length of the side YZ is 5+ 2+/3 cm. Find the

length of the perpendicular from X to YZ in the form of a + b\/é, where a and b are rational
numbers.

bt B = X (5+35% ) xh
64 +23§3 = (\D'\"-}Fs)h

h= 644 ).35—3_‘ X\Q-—L&ﬁ
104 43 \0- 453

= 64%0+2Rwf3 -2s65 — M6

00 — 4§

— 264 —25§3
P




19) Triangle ABC is a right-angled triangle where ZABC =90°.

A
Without using a calculator, find in the form of a + b\/g, the value of
a) AC 2 , 3— 2\/5
b) tan LACB.

5 [ 1

AC%= (3-218)7+ (52

= A-NDS5+20 Y S+ Y5 t U

= 38 - R {5
fan Ak = 225, 15
J542 B

3B - 1p-b+4ls
\

= 7J5-1\b

J542



20) It is given that v/3(x — 1) = 3x — 4 . Without using a calculator, find x in the form a +
b+/3, where a and b are rational numbers.

J3(2-\D) =3n-4
B -3 = 24

k-3 = 3x2-§3y

R+4)3 X 4-13 = 2
345 3-§3
R+H-3[3 -3
X =
A-3
- A+
6

B N



21) A hollow closed rectangular tank is constructed of thin sheet metal of negligible thickness. The
length of the tank is twice the width. The total surface area of the tank is 48 m2.

1+V2)

If the width is (1+ \/E) m, find the exact value of the height of the tank.

432 (143 (2425)(a) #2004 RV he (MR K@)

W= (e ey + (3+3R)n
(Be33)h = 18 -us3

h < (i-“'ﬁ < 3-33

3+3R 3-35%

S4—\2¥2 ~S¢ 3+ 24
o —-1¢

- 18-6bJ2

-—
-




22a) Without using a calculator, simplify

3(3@\/_}

Bl 3 23

cm and

a+bv3
2

22b) The area of a rectangle is 3v6 cm?. Its length and breadth are
(Jg—ﬁ)cm respectively.

Without using a calculator, find the values of the integers a and b.

2,3 _ rEs’w fso
3¢ = - R
b >
- a_ _ g3 - s
35 6 X: \Q"\"SI(_)
6-2
- 32 _ - S5
= 5T 8k TJ = g+ 15
0
= 3R -8B -2 -
= 9A+6J3
= -afx 2



2

23) Given that \/6 = (\/6 — 2))( — 2, evaluate X“+1
X

without the use of a calculator.

Je = (§6-2131 -2

Jora _ X2t
-2 &
X = SEx2 >v)__(;"h-?- = (5*)%’\’44
(-2 {6+ (54202 )
= (’*ZE}” = 25t2J8+2ux) o 37
Stalc ~ 6-alL
= STDY(;

= (504-2076 Y(5-3T6)

= 250+ (0o le—100§6 -Q40

= [0



24) Solve the following equations.

X2_4 = —%\/ZX—l

Jx<u \

— T 2-3Ja

Ity = v -Sax

A-% = \b -8 Jo + 22
R J:e-y = S\ +9
Lu(21-V) = A 3RAT 3¢

12851—64% = X* 438\ 134§
x> - 90> + WS =0
(x-5)(x-385Y <0

1:5 \Y's X"_-%g
(n)n



25) A cylinder has a radius of (\/1_0 - \/5) cm and a height of h cm. The volume of the cylinder is

(3+ 2\/§)n cm?3. Without using a calculator, show that h can be expressed as a + b\/g, where a

and b are rational numbers.

(3nB)X = H(Te-RY h

312)5

/10 - 2S:o *L

h =

3+ 2Js ey
X

2- Y4 (S 12+4 55

36+ 2435 + NS + %p

(l

W - %o

— 764 3L)5
by

= B 9.
TSRS



26) A triangle ABC in which AB = AC has an area of 46 cm?. Given that the base BC is

(8\/5—2\/5) cm, find in rationalized surd form,

a) the height of the triangle

b) the perimeter of the triangle

5 (= L(RG-22I1x h
He < (L\SE—S‘D h

_ub6 41{3+§2
s ———x
aRn-2 43+

13+ 4bi2
U -2

— L\-(‘B*S-l

2
by a=(B227) s (arzaisy?

= (13- nYy T(HRTEY
=4%-gJG+2 + U+ {E+ 2
= 100

PB = (0

Perimeter = (0+10 £ I3 053

= 204+8J23-ay



3/5-1 15 .

27) Without using a calculator, find the integers a and such that

\/§+2_E
3B s
52 s
- (3m-HUs) 185
\ 5

= IS=-1+2 - 35
= [1-1045

o<ty b=-1\D



28) Without using a calculator, simplify (3\/7 - 2)(5 + ﬁ)in the form a +b+/7 , Where a and b are
integers.

(3R -2)(5+417)
= I5SF -10 ¥ 2\ -2)7

= N3 F



29) Show that

can be expressed as—/q —1 + \/a :

1
q-1+./9

1 1 1
A+v2 J2+3 T e

Hence, find the value of

", T -®
v il g -3

Jo -Ja
-\ -4

l + ‘ .(.._.4.‘_
AL §2403 S+

= A R-RAR 4. -8 vy
= =85 + 3t

= -l +Y

= 3



30) Without using a calculator, simplify , leaving your answer in

5] - (3] (5] + (V3
NI RN N

exact form.

(BY-(3Y (B ()3
Js-13 J5+ §3

_ (B-RYBEHERY B (6iR)(§ BEE)
J5-13 J5 + §3

= 5+05+3 - (5-fis+3)

= afs



