TUTORIAL PROBLEMS (2) - WEEK 1

For the exercises below, do only every second question (the even numbered questions).
The answers to all these questions are at the end of this handout — so if you are having difficulty
getting correct answers for a particular exercise, go on and do all the questions in that exercise.

1. Basic Algebra

Algebraic Factors '
1. Write down the expansion of:
(@) (x+5)(x+1 () (x-2)(x-3) () (@a-3)}a+4)
(d) (p=7¥p-3) (e) (2x+3)(x+3) 0 Gx-4)(x-2)
(g By-2)@dy+3) () (x-14)6x-1) @ @x+4)?
G) @4p-5)° ) (3x?—5x+2)(2x—4) O (a+bd)’
(m) (x* +5)(* —2x-3) @ (x-E+Dx+2) - (©) (m=2n)’
2. Factorise
(a) bx+by (b) 3n+3m (c) 6y+12
(d) 18a-6b (e) y*-—4y 6 a*-ax
(g) 12xy+16yz (h) 17a%%° +2a'x’ (i) bx+by-bz
G) 3x*-x’+x (k) am®+2am+3m (1) 3xy-3yz+2ly
(m) a(x+y)-az (n)10a* +a(c+b) (0) a(x+y)+b(x+y)
3. Factorise
(2) xy+xz+yw+zw (b) Sa+5b+xa+xb (c) 3a+12c+ab+4bc
(d) 2xy-2xz+7y-7z (e) a’+ab+ac+bc (f) 5a+ab+5b+b?
(g) 3ax—bx-3ay+by (h) 15ac—10ad +3bc-2bd (i) ab’+ac—b’d—cd
G) a(x—y)+b(y-x) (k) 2a-2b+ax—-xb D x*+x*+2x+2
L (m) X (x+2p)—y(x+2y) () xz+z’-x-z (0) 2x* —x*-12x+6
4, Factorise .
(@) x*-y° (b) a*-36 (c) x*-48
(d 25-n’ (e) x*-1 (f) 9-4a°
(g) x*-16y° (h) 494* 1216 (@) 25a*h* ~4c?
G) a’x?—16b%y? &) 1-(a-b)? (1) 49x? —64y3z>
(m) 100 - x* () a'-y* (0) (x+y)Y—x?
5. Factorise .
(@) x?+3x+2 () x?+7x+12 () x*+13x+40
(d) x?-7x+12 (e) x> -13x+36 () x*-18x+56
(g) x*-2x-3 () x*-10x-11 (i) x*+15x+36
G) x*-10x+25 (k) x*+6x+9 O x?+2x+1
(m) x?+6x+5 (m) x*-22x+120 (©) x*—-x-42




6. Factorise
(@) 3x*+7x+4
(d) 4-3x-x*
(g) 18x% —9x -2

7. Factorise
(@ x*-)°
@ -1
(g) 4a’+32
G x-y°
(m) 5y° —5000

Algebraic Fractions

(b) 4x’-1lx+6
(&) 12x*=Txy+y’
(h) 3x*-13x+14

(®)
(e)
()
k)
)

1. Simplify the following fractions.

2ab
3ac

x* +8
x* -2x+4
3x? -12
10-5x

(2)

(e)

~
[
N’

(a+b)* =¢?

m
(m) 3a+3b~3c

5q*
®) 15ab
® x?+2x+1
Toxt43x+2
. 6x% =150
Y 3x+15
-
W —=
1+%2—

(a) -f;xljf- ®)

@ %~2—§; ©)

e ®)
2 i el

) ”j:z_’j;” o &

a®+27
x* +125
5m* -5
8x* +27
a+b+a+b

3. Express each one of the following as single fraction.

X x
—
3 5
x+7 2x-1
—_—
3 2
1 2
x x+y
a 3a

b—c Sb-5c

(2)

(©)

(e)

(€9)

(©)
®
®

©
®
®
)

(0

2x+4
© 3x+6
© 3x%y —6xy
2x%y — 4xp?
® 8a% -8
4a* +8a+4
1.2 3
2 3
(0) X g—xx
x
3x 1
—S—XE; ©
3ab 8a’
4a 126 ®
4a—-6 6a-9 .
+ i
5 15 ®
"l1-a 1-a°
b+b? 152 O
x-3 3y—x
xsyy+ JJ:f ©
m 2m
—_—
(b) >+
3x~-1 x+2
d -
@ 3 6
2 1
—+_—_—-
® at+l a-3
@) 5¢ ¢

a*+ab a+b

Ox2+24x+16
2x?-9x ~18
2+x~-10x2

x* —64

a* —1000

644y’

x7y4 _x4-y7
(x+5) +(x-2)

(d)

(h)

~—
—
-

x
2x-4 x+2

2_ .2 2
X =y Xy

2

x'=2y+3? xy+y




®

x? _2x
xP4+3x+2 x+2
x-1 x+3 x+7
+ +
&) 2 5 10
1 1

+
x+2 x+3

1 3 3
2%t —x-1 6x>-x-2

Surds -

(m)

(0)

m n

0 — ;
mt+mn n"+mn
24 -p? Bi-c¢? cP-da’
M 2 - 2 2
a b c

1 1
2 + 2
x2=9x+20 x*-11x+30
x-3 x-2+ 1

x+2 x+3 x-1

()

@)

1. Express each of the surds in the simplest form.

@ 8 ) V12

€ V72 ©® 9
@ %J@ 0 320

2. Simplify each of the following surds.

(@) 43+343-243
@) ~12+27

€3] J128 +3418 162
G) -2va-4Ja+3Ja

(9%

(a) \/gx «/—3_

@ @7’

@ @J7-1)

G B+4HE3-2)

®) 35 +5V5 -5

(e) «ﬁ§+«/§6

M) 332 +2475-54162
& Syy-vx-2{y

Express each of the surds in the simplest form.

®) 445x22

(e) V8 x J5 % J125
®) 245GV3 -42)
&) (2V5-3)(25+3)
@) CVx+yNEx-3{y) @ GJa-Vb)

© 32 (d) 363
(@) 788 () 8

10 72
3«/475——w/56+7«/§
448 527

24/363 —54/320 - /192

2x +2y =3x

(©)
M
®
®

(/5)?

V2(\3 +242)

V2(J18 ++/8 - 442)
(5 = 242)(245 +342)
Vx(6yy - 34)

(©)
®
@
)
(0)

4. Multiply each surd by its conjugate and write down the answer.

(a) V2-1 () V11-+5 @) 245+3 @ 2411-3+5
5. Express each of the surds in the simplest form with a rational denominator.
1 3 4 V2
e b) — o dH ==
() i ()WE' ©) Wi (d) 7
V12 42 V243 1-43
B nlnd e . h) — =
© 17 ® 7% @ % ®
V52 L 434242 Jx 2Ja
i ) - k) — ) —
0 = O TS ® 7 0 =
6. Simplify the following surds by rationalizing the denominator.
1 1 1 2
b d
@ 7rn OFw 9sar 9
' 3 NE) 6 J5
( : h) ——
© 52 O F ® 75275 ® 5o
@ N7 -3 6 243 -1 ® J5+43 " 5V2 -1
J1+3 243 +1 210 -6 542 +1




Answers to Exercises

1. Basic Algebra

Algebraic Factors
1. @ x*+6x+5 (b) x*=5x+6 © a*+a-12
(d p*-10p+21 (e) 2x*+13x+15 () 3x*-10x+8
(@ 12y*+y-6 (h) 6x* —85x+14 (i) 9x*+24x+16
G) 16p* —40p+25 (k) 6x° —22x* +24x-8 () 8@’ +12a°b+ 6ab* +b’
(m) x*-2x*+2x*-10x-15 (n) x*+2x*—4x-8 (0) 125m’ ~150m*n + 60mn* - 8x°
2. (a) b(x+y) (®) 3(n+m) () 6(y+2)
(d) 6(3a-b) (e y(y—4) ® a(a-x)
(g) 4y(3x +42) () a’x*(17x* +24%) () bx+y-2)
G) x(3x* —x+1) &) m(am+2a+3) @O 3y(x—-z+7)
(m)a(x+y-—2z) (m) a(l0a+c+d) (o) (x+y)a+b)
3. (@ (+2)(x+w) (d) (@a+b)5+x) () (a+4c)(3+b)
@ (y-2)2x+7) (e) (a+b)a+c) ® G+b)Xa+d)
(8) Ba-b)x-y) by (Bec-2d)5a+b)y @ @ +cXa-d)
G) (x—=y)a-b) k) (a-b)2+x) O (x+Dx+2)
(m) (x +2)(x* - y) (@) (x+z)}z-1) () x-D@E*-6)
4. (@) (x+y)x-») () (a+6)(a—-06) (©) (x+/48)(x—+/48)
@G+n)(5-n) &) (x+D(x-1) ® @B+2a)(3-2a)
(8 (x+4y)(x—-4y) (h) (Ta+11b)(7a-11b) (i) (Sab+2c)Sab-2c)

() (ax-+4by)(ax—4by) k) (A+a-b)l-a+b) O (Ix+8yz)(7x—8yz)
(m) (10+x*)(10 - x?) M (@ +yNa+y)a-y) (o) y@2x+y)

5. (@ (x+D(x+2) ®) (x+4)(x+3) ) (x+8)(x+5)

T (x-3)(x-4) (e) (x=-4)(x-9) O -H>x-14
(g (x+D(x-3) (h) (x-1D(x+D 1) (+12)(x+3)
(0 (x=5)° (k) (x+3)° O x+1)°
(m) (x+5)(x+1) n) (x-10)(x~12) (o) (x+6)(x=7)

6. (@) CBx+4)(x+1) (b) (4x-3)(x-2) (c) (Bx+4)°

@ @+x)1-x) - (e) Bx-y)4x-y) O @x+3)x-6)
() (6x+1)(Bx-2) ) Gx-7(x-2) G @+5x)01-2x)

(= 4)(x? +4x +16)

7. @ (x-y)(x*+xy+y?) (b)

d) B-DB*+b+1)
() 4(a+2)a>~2a+4)

(e)
(b)

(a+3)a*-3a+9) ©

(x +5)(x? —5x +25)
S5(m-D(m* +m+1)

®

(a—10)@* +10a +100)
(4+y)16 -4y +y*)




G) x+»E-y)x* +xy+ YY)t ~xp+y?)
A x*y -y +xp+y7)
(n) (a+b)a*—ab+b*+1)

Algebraic Fractions

1. (a)
(e
€y

(m)

2. (a)
GY)
&

@

(m) -

© -

(e)

@ -

@

&
3¢

x+2

=3(x+2)
5
a+b+c
-3

& ——

(m)

(0)

(x+2)(x+3)

1

(b)
®

-D2x+DB3x-2)

= ©
ER
2x-5) ®
O
®
© 5
(h) 2
) b(llj;)
W -%
"
)
@
®
)
0)
0)
(0)
®)

X)) (2x+3)(4x? -6x+9)
(m) 5(y-10)(y*+10y+100)
(0) (2x-3)(x*+3x+39)

3(x-2)
2(x-2y)
2(a-1)

a+l
_ (x+])
(3 +x)

3a-5
(a+1)a-3)
c(5—a)
a(a+b)
2
m+n

a-1
a+1

(d
(b)

a+l
a’>+3a+9
a+3
_x’(2x+3)
2+x

@

®)

() —

mn

®
®

24

X+y

M 1

(o) 1

2
a'd? —b*c? + a%ct

a*b’c?
2

(x—4Xx—-6)

x2+11

(x = x+2)(x+3)




Surds - %’Etgswﬁs?ﬁ

1. (@ 242
() 642

i) 1243
2. (a) 543
@ 53
@ 82

G) -3a

3. (@ 3
@) 28
) 29-47
G) 243-5
(m) 2x-35.xy =3y

(@ 1

B~

3 -1
2

6. (a)

) 3(5+2)

5-421
2

@ -

() 243 ©) 42
® 46 () 1242
G 85 &) ‘/—?—
®) 745 ©)
€ 82 §3)
B 1043-332 i)
® 3y-vx )
(b) 810 ©
() 5072 ®)
(h) 6415-8410 @)
@ 11 0
(n) 9a-6ab+b (0)
(b) () 17
345 47
® = © a1
® = © “0*5’3‘/5
o 22 g b
y
) ﬁ;ﬁ © 5'345
12-53 42-1245
® 3 (8 2%
. 13-443 1342 + 3430
O ) 34

(d)
» 2o

®

97

gﬁ

&z
5

(d)
(h)

O

144/5
NE)
1443 - 4045

2y -x

5

J6+4

2
18+ 5410

6J;y_—3x

(d -1

3
2

3
24b
b

—

42 +2
' 7
5+J_5-
4
51-1042
49

d

()

M




