Access to Science, Engineering and Agriculture:
Mathematics 1

MATHO00030
Chapter 1 Solutions
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(i) 1+ 0 does not equal anything.
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. (a) 33=3x3x3=2T.
(b) (—2)° = (=2) x (=2) x (=2) x (=2) x (~2) = —32
1
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C — = — — — - = .
2 27272727 16

(d) V16 = 4.
Note —4 is NOT correct.
(e) V64 = 4.
(f) V1=1.
(8) (64)F = (¥/64)° = 42 = 16.
3 1 1 1 1
(h) (16)72 = 10! Visk BVERTR

(h) 2 -2t =2 =2z
(i) i = x%*(*%) — 2 = %
3 RN 3 3
0 (ot xamt) = () o ) o () s
=i,
. (a) 5x 42 =5x 16 = 80.
(b) (5 x 4)? = 202 = 400.
1 5 5432 37
5+ 4+4=5+844=5x—-4+4=—-+4= =
(c) + + ><8+ 8+ 3 3
5
(d)5%(23—1—4):5%(84—4):5%12:5.
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1 1 12 12+ 2 2
3><4+5+22:3><4+5+4:3><4><g—|—4:12><5—|—4:——|—4: +20 = 3

) 5t )
1 1 12
4 = 2)2=3x4+T7"=3x4+49=3%x4X —=12X — = —.
3 x (5+2)°=3x 7*=3x 9=23x X 19 X 10~ 19

4 2 4+10\2 14\ 2 196
3><(4+5+2)2:3><(3+2) :3><<+—) :3><(—) =3X —
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1 2 1 2 12 2
(3x4+5+2)2:(3x4xg+2) :(12><5+2) :(—+2)
C(12410\*  /22)° 484
n 5 ~\5 /) 257

4 24 72
3x (4+5+2?%) = 3x (4+5+4) = 3% <5 +4) =3x (—) =3x— =—.

Since 4? = 16, it follows that log, 16 = 2.
Since 5% = 125, it follows that log; 125 = 3.

1
Since 362 = 6, it follows that logs 6 = 3

1 1
Since 207! = 30" it follows that logy, 30~ —1.

1 1
Since 872 = o1 it follows that logg i —2.

1 1 1
Since 2775 = 3’ it follows that log,, 3= "3

1
log, (w'y?) = log, (2*) + log, (y?) = 4log, (2) + 5 log, ().

log, ((y—) ) — 2o, (y—) — 2 (log, (+2)  log, ("))
= —2(2log, (x) — 3log, (y)) = —4log, (z) + Glog, (y).

2 gt b
Note that alternatively we could use (—) = — = —; and then simplify
x

y? y=°
using the rules of logarithms.

log, (#+(*)) = log, (?) (log, ) = 2(log, y)(log, =).
Or alternatively log, (xlog“(y2>> = log, (2*°8¥) = 2(log, y)(log, ).
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10.

11.

12.

13.

14.

) 15.450 = 15.5 to one decimal place.
) 9.95 = 10.0 to one decimal place.
(c) 0.004 = 0.00 to two decimal places.
) 10.000 to three decimal places.
) —1.56 = —1.6 to one decimal place.
)

—10.655 = —10.65 to two decimal places.

) 7595462381 = 7600000000 to three significant figures.
) 0.000125 = 0.00013 to two significant figures.
(c) 29.95 = 30 to two significant figures.
(d) 30 = 30.00 to four significant figures.
) —1.45 = —1.4 to two significant figures.
) —0.01216 = —0.0122 to three significant figures.

) 14674.45 = 1.467445 x 10* in scientific notation.

) 0.00436 = 4.36 x 1073 in scientific notation.

(c) 43543.4445 = 4.35 x 10* in scientific notation to three significant figures.
)

(a) (223 =222 430 —4)+ (—23+ 30 +4) = (223 —2%) — 22° + (3w + 3x) + (=4 +4)
=13 — 22? + 6.
(b) (=323 —5x+7) — (42 + 322 — 3x +9)
= (=323 — (—42®)) — 32* + (—bzx — (=3z)) + (T —9)
=3 — 32? — 2x — 2.
() Bz" +32% — 227 ' +da™) + (T3 + 7 — 27t — 3z7)
=32+ B2+ T2?) + T+ (=207 —a7!) + (4t = 3277)
=32"+ 1023 +7 -3z 4+ 274

(a)

3% (2% — 3z + 3) = (32°)(z?) + (32°)(—3x) + (32°)(3)
= 3252 + (3)(=3)a*"! 4 92°
= 32° — 92" + 92°.

(2% + 32)(—32% + 5) = (2?)(—32* + 5) + (3x)(—32* + 5)
= (2)(=32%) + (2%)(5) + (32)(=32%) + (32)(5)
= 320%™ 4+ 527 + (3)(=3)2'™? + 15z
= —3z* + 52% — 92° + 152
= —32% — 92% + 522 + 15z.
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(4o — 2)(2® + 42 + 1) =(4a) (2 + 42 + 1) + (=2)(2® + 4o + 1)
=(42)(2%) + (42)(4z) + (42)(1)
+(—2)(2?) + (—2)(4x) + (=2)(1)
=42 4 (4)(4)2' ! 4 4o — 227 — 8z — 2
=4x° + 162° + 4o — 22° — 8 — 2
=42° + 142” — 4o — 2,

(d)

(4a” — x4+ 1) (-2 —x — 1) =42?*)(—2* —2 — 1) + (—2)(—2* —2 — 1)
+ (1)(—2* =2 —1)
=(42”)(=2*) + (42°) (=) + (42®)(-1)
+ (—2)(=2*) + (—2) (=) + (=2)(~1)
+ (1) (=) + (1) (~2) + (1 )( 1)
=(4)(=1)2*"? + (4)(-1)2*! — 4a2”

x)+

x

+ (=1)(-1z 1+2+(—1)(—1) 1+1—|—:L‘—x2—x—1
= 4ot 4P — AP+ P+ -2 —r—1
= — 4% — 32% — 42% — 1.

(27! +3272) + (=227 2) (7 + 3272)
(™) + (=27 H)(327?)
+ (=27 (™) + (—250_2)(335_2)

Dz 714 (=1)(3)a~
+(=2)27 7 4 (=2)3)z
—r 233 -2 3 — 6272

=—27 253 — 6274

15. (a) 10535

6) 63211

60000

3211
3000

211
180
31
30
1
63211 1
So % - 10535 + 5
That is the quotient is 10535 and the remainder is 1.
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(b) 64912

5) 324563

300000

24563
20000

4563
4500

63
50
13
10

3

24
524563 ::649124—2.

So

That is the quotient is 64912 and the remainder is 3.

(c) 24941

23 ) 573653
460000

113653
92000

21653
20700

953
920
33
23
10
573653 10
= 24941 + —.
23 +23

That is the quotient is 24941 and the remainder is 10.

So

(d) 89013
521 ) 46375835
41680000

4695835
4689000

6835
5210

1625
1563
62
46375835 62
_— = 1 —
o) ol 890 3%—521

That is the quotient is 89013 and the remainder is 62.

S
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16. (a) r—2
x+1) 2 —x+1

—x° —=x
—2z+1
20 + 2
3
Thistellsusthatﬂzx—Z%— 5 )
z+1 z+1
So the quotient is x — 2 and the remainder is 3.
(b) z? +2
a:—l) 23— 2?4+ 20 +2
S R
20+ 2
—2x+2
4
Thistellsusthatxg_gcz—i_2gc+l:952—1—2+i

x—1 x—1

So the quotient is 22 + 2 and the remainder is 4.

(c) 2 —2x+1
3r+1) 323 -5z +x -2
— 323 — 22
— 622 +1x
622 + 2z
3r —2
—3x—1

323 — 522 + o — 2 -3
This tells us that —- v =22 —2x+1+

So the quotient is 22 — 2z + 1 and the remainder is —3.

(d) 222 — 21 —5
?+ax+1) 22! — 52?2 +x—2
— 2% — 223 — 222

— 223 — 72 4z

223 + 222 + 22
— 52+ 31— 2
522 + 5z + 5
8xr+3

2% — 52 -2 8 3
This tells us that * v = 212 —2x—5+—x+ .
24+ r+1 24+r+1

So the quotient is 222 — 2z — 5 and the remainder is 8z + 3.
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5
a) ) i=1+2+3+4+5=15.

i=1

4
b) D i =084+ 1°+2° 4 35 4 45 = 0+ 1 + 8 + 27+ 64 = 100.
=0

(€) ) 2% =2(=2)" +2(=1)* +2(0)* + 2(1)* +2(2)* =8+ 2+ 0+ 2+ 8 = 20.

18. (a) Z:Ei:$_2+x_1+x0+x1:x_2+a:_1+1+x.
i=—2
4
b) Zx2i:x0+x2+x4+x6+x8:1+x2+x4+x6+x8.
=0
2
(c) sz —22% — 2° + (0)2® + 2° + 22° = 0.

i=—2
11 11 x 10
].. = pr— .
9. (a) <2) 5 55
20 20 x 19 x 18
= ————— = 1140.
(b) (3) 3x2 0

0 ()= (5) =57 -
o ()1
2. (a) (z+y)? = 2% + (f) 2?4 ()2 = 2 + 20 + o
o) (20430 = 20+ (7) 20)3) + (G0)? = 4+ 120+ 9%

(c) (243y)* =2+ ( )22 3y) + <3> 3y)* = 8 + 36y + Hdy” + 27y".

2
(d)

o0 = o+ ()60 + (3) Gow + 0

= 272 4+ 272%y + 9zy® + 4.



