Fully-Worked Solutions

4 Indices, Surds and Logarithms
Self Test 1
6" x 3'""x 81 _ (3x2)"x3 " x3
18! Coexy!
3 x 27 x 37" x 3!

2n—l X 32n—2
- 32n+(l—n)+4—(2n—2) ><22rt—(n—l)

1 (a)

=32n+1—n+4—2n+2><22n—n+1
=37—n><2n+1
5(x%y)* X 2xy _ 5x*y? X 2xy
(4x%)? 16x*

x4+1—4y2+1

(b)

xy3

oo | 0|

2 (a) 6" +6"+6"=6"(6"+6"+6%)

=6"(6+1+36)
=6"(43)
Thus, 6" + 6" + 6"*? is divisible by 43.
3 X 2x+1 3 X 2x+1
(b) =

217 x 6 2 x (3 x 2)
— 3]—2X2x+1—(1—x)—2
= 37'x2%7?
B 22x—2 22X

= 3 or 12

2 2"
=%_1
__7
8
Thus,p:—%
Self Test 2
) (4-[3) _16-8/3+3
2+/? 2+/?
B 19—8/3_>< 2-[3
2+ 3 2-[3
38-193 —16/3 +24
T o)
=62-35/3
P 1
2 /3__1+/?+1=q+3/3_
AlB+1)+1(3-1) (p+1) /3 +(p-1)
(30 +1) 2
Thus,%ﬁ J’;—1=q
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q=2

3@ 22-332+)=62)+2/2 -9/2 -3
=12+2-9[2-3

=9-7[2
J20-[100  [4x5-10

© Jozs - [125 25— [25%5
_2[5-10
25-5[5
B
) 5(5—/?)
—2(5—/5_)
) 5(5—/?)
__2
5

4 (a) Areaoftriangle =%(AB)(BC)

% =%(4/? +1)BC)

peo 41 A4

C =
43 +1 43 -1

188347
T 16(3) - 1

47(a/3-1)

47
=(4/3_—1)cm
@t ac=\[43+1f+(4/3 1]
=\1603)+1+8/3 +163)- 83 +1

= /48 +1+48+1
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Substitute (D into ),

1
p_8(16p>
1

2
>
>

1
1
2

pZ
P
p

q=2+

(b) log,(pq) =log,p +log,q
= 10g2(2*%> + 10g2(2*%>

SaE
2 4
=2
4
2 log,p=a
log9 4 —u
log, 3
1
log, p = a(log9 97)
log, p =ia
o 2
log,,q =b
10g9q _b
log, 27
log,27
logyq =b|—
Oggq ( 10g39 )
3
logyg = b(3>
3
log,q =3b

1

log, /p'q’ =log, (')
1 1
= 710g9p4+ ?logg T

1 1
=5 4 log,p+—(3)log, g
1 3(3
=2(34)+3(3?)
=a+2b
4
3 log,3=1.585,log,5=2.322

log, (@)

log 0 =— 3/
3 log,15
log,50 — log,3
T log,l5
_log, (5% x 2) - log,3
B log,(3 x 5)

log,5% + log,2 — log,3
- log,3 + log,5
2(2.322) + 1 — 1.585
T 1585+ 2322
4.059
~3.907
=1.039

2 FULLY-WORKED SOLUTIONS

Self Test 4
1 Sq—]X22p+] =47
23q73><22p+] =2I4
3g-3+2p+1=14
2p+3g =16.... @
9r~4x 37 =81
37-8%x37=3*
2p—8+qg =4

2 52x+l_sx+l +2 =2(5\’)
5% 5-5x5+2 =2(5")

Lety=5"
5y*=5y+2 =2y
5y =7y+2 =0

Gy-2(-1 =0

=0
1g5"=lg(%) !

0.398
¥ =——220

0.699
=-0.569

3 (a) log (5*"'+100)=3
514100 =5°
5-1=25
51—1 =52
x—1=2
x=3

(b) log,(3x+3)=2+log,3x
log,(3x+3) —log,3x=2
3x + 3

log, <—3x ) =2
3x +3

3x
3x+3=12x

9x=3

:22

©¥"'=15

—

lg3r*! =1g 0.7

1g 0.7
Ig 3
p+1=-0325

p=-1325

4 @ [5x-6-[2=2
(5] - 5]
Sx—6=4+42 +2
Sx—6=6+4/2

Sx=12+4/2
e +4f2
-

p+1=
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® (2432 )x-5/2 +1=(1+[2)x
(2+3/?)x—(1+/?)x=5/?—1
(2+3/2 -1-[2)x =52 -1
(1+2/?)x=5/?—1

sl2-1 1222

S22 Yoz

sf2 102 -1+2/2

1-(22x2)

12 -2
T
=3-[2

SPM Practice

Paper 1

57 x 6521 _ 5T x (5
257 (5P
5,\:+7 X 58x—4

_ 5x+7+(8x—4)—(6—3,x)
— 5x+7+8x—4—6+3x

- 512x—3

i “Zxo

2 22x+3x(2><3)x—5><(23) 3 =pax+b
22x+3><2x—5x3x—5><2—2\:—3 =szx+b
2Zx+3+x—5+(—2x—3)><3x—5 — ax+b

p
2):—5)(3)(—5 =pmc+b
6x—5 =pax+h
sp=6,a=1,b=-5

3 y=2"
2x+l _ 8x+2 +4x—] — 2x+l _ (23)x+2+ (22)1—]
= 2% 2 — (2 X 20 + (292 x 2!

= 2y—64y3+%y2

4 32 32 8
4 (a) logﬁ(ﬁ ><7><<3) —R)

=log (i x£ ><2 x@>
LS T 7 T 4 8

=log,36

=log 6

=2

(b) 3log,32-4log, %

=3log,2° —4log,3™
=3(5)-4(-2)
=15+8

=23

5 2+log,2y—-2log,x =x
log,2y —log,x* =x—2

log3(%2l) =x-2
2 -
7=
2y =37 )X

_ (3,\ - 2)x2

2
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6 log x=p,logy=q

(a) log,x’y* =log,x’ +log,y’

=3log,x+2log,y
=3p+2¢q
() log, () = [ B |
* 2| log,x
_1[log, x + log y
_E[ log, x ]
_1(ptgq
_7( P )
_l,q
2 2p
. |
7 (a) 7*x343'** = 497
73.r><73+3x — 7—4x
73x+3+3x — 7—4x
6x+3 =—-4x
10x=-3
-3
C 10
(b) 3x+l =61—3x

lg 3x+1 — lg 61 —3x
x+1)1g3=(1-3x)1g6
0.477x+0.477 =0.778 —2.334x
2.811x =0.301
x =0.107
8 (a) 3*+3*2=90
Lety=3"
y+y(3%) =90
y+9y =90
10y =90
y=9

(b) 21g (x+2)+lg4=lgx+41g3
lg(x+2)+1gd=1gx+1g3*
lg4 (x+2)*=1g (81x)
4(x+2) = (81x)
4(x* +4x+4) =81x
4x* —65x+16=0
A4x-1)x-16)=0

x=%7x=16

9 (35 -2[27=([5 -2[2)3/5 -2[2)
=9(5)-6,10- 6,10 +4(2)
=45-12/10+8
=53-12/10

Thus, 3/37—2/?is the square root 0f53—12m.

5 [ief5 _[%+fw0

X =
F-F F+f 19
Cax14+ [ax10
- 2

2/14 +2[10
:f

=14+ [10

10
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Paper 2

1 (a) m=2" n=2
log, m =log, 2" log, n =log, 2"
log,m =x log,n =y

[m’n 1
log, ) log, (m*n)* —log, 64

W= = =

(log, m* + log, n) —log, 2°

(3log,m+log,n)—6

(Bx+y)-6
12

5N}
=
}:
|

8}

(b) p=2*

(1) 22x+4x+2 =22x+ (22)x+2
=22x+22t+4
=p+p2")
=p+16p
=17p

(i) 22 =42 1 16!
=22x><2—l_(22)2t+1+(24)x—1
22x
— 2 _24,~:+2+24x—4
22)(
- 2 _(22r)2><22+(22x)2x2—4
_P 40 o L
=g A (16)
_ 8p — 64p* + p?
16
_8p - 63p°
B 16

2 (a) () log,N+log,N=6

log, N+~ _¢
08V log, 9 ~
log3N+10gT3N=6

log, N> +log,N=12
log, (N*) =12

N3 =32
N3 =(34)3
N=3*
N=281
(ii) log,x=9log 4
log x
—==—=9log 4
log 4 &

1 =9 (log, 4)*
1
log 4)?=—
(log, 4) 9

) ® (%)z = (ﬁ)é %2430

-1 3
=277+ (247) 2 x 3y
=2'+24x3

16
=—x27
24
=18
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(ii) 327! x4¥ 2+

) 84x+3

— (25)x—l X (22)3)(—2 =

(23)4.x+ 3
— 25)(—5 X 26x—4 . 2—12x—9
- 25x—5+(6.x—4)—(—12x—9)

— 25X*5+6X*4+ 12x+9

— 223x

3 (a) log,p=x,log,q=y
) tog, 0= X800
7 log, 49
_log, p +log, ¢’
- 2
x + 3y

1
E(log7 p —log, q)

log, 7'
= 2r-y)
(b) Area of trapezium =%(x+2+4+ E)(wf 49 - 4)
~L{ovor [5)(5)
=3 (erer [5))
=%(Ex+6/§+5)
—3Ex+9 5 +E
) 2
4 (a) 9°+3=4(3)
Lety=3"
943 =4(3"
(37 +3 =4(3)
Y +3 =4y
Y —4y+3=0
-Dy-3)=0
y=1,y=3
3=1=3", 3'=3'
Sx=0,x=1

(b) 2+1g(2x-3)=1gx*+1g 25
1g 100 +1g 2x - 3) =1gx*+1g 25
1g(100)(2x - 3) =1g 25x*
200x — 300 =25x
8x—12 =x*
X*-8x+12=0
(x=2)(x=6) =0
x=2,x=6

5 (a) () y=275(1.05)x
y=10.2,275(1.05) = 10.2
1.05=0.0371
lg (1.05%) =1g (0.0371)
x(0.02119) = -1.4306
x=-67.51

(i) x=7.5,y=275(1.05)"=396.51
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(b) Total amount =500 (1.0375)' *' > 5 000 © -
(1.0375)"*" > 10 274 19 x 3a?
1g (1.0375)'*' >1g10 9a°
(t+1)(0.016) > 1 : ==
t+1>625 3a[3
t>61.5 _ 9t 13
.. May saved her money into the account for 62 years. 3/37 E
9/37a4
30
= /3d*
= ?,%a4
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