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+35)(x+1) ®) (x-2)x-3) (©) (@a-3)a+4)
@ (p-Dp-3) (e) (2x+3)(x+3) O Gx-4)(x-2)
(g) Gy-2)(4y+3) () (x-14)(6x-1) @ Gx+4)’

G) (4p-5)° k) (Gx?-5x+2)2x-4) O (Qa+ b)’

(m) (x*+5)(x*—2x-3) M) (x-2)x+2)(x+2) -~ (0) (5m-2n)’

2. Factorise

(a) bx+by (b) 3n+3m (c) 6y+12

(d) 18a-6b (e) y*-4y H a*-ax

(g) 12xy+16yz () 17a%x® +2a*x’ (i) bx+by—bz

G) 3x*—x*+x (k) am® +2am+3m () 3xy—-3yz+2ly

(m) a(x+y)—az (n)10a® +a(c +b) (0) alx+y)+b(x+y)
3. Factorise

(a) xy+xz+yw+zw (b) Sa+5b+xa+xb () 3a+12c+ab+4bc

(d) 2xy-2xz+7y-7z (&) a’+ab+ac+bc (f) Sa+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 O x*+x+2x+2

,(m) x*(x+2y)—-y(x+2y) (n) xz+zt-x—12 (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° () 494° -121p* (@) 254° -4c?
G) a*x?—16b%y? &) 1-(a-b) () 49x* -64y*z*
(m) 100 -x* ' (n) a*-y* (0) (x+y)*-x*

5. Factorise A
+7x+12 (c) x"+13x+40

(@) x> +3x+2 (b) x? 2

(d) x?=7x+12 (e) x*-13x+36 ® x*-18x+56

(g) x*-2x-3 Q) x*-10x-11 () x*+15x+36

G) x*-10x+25 (k) x*+6x+9 ) xz+2x+1
2

(m) x*+6x+5 (m) x*-22x+120 (0) x*-x-42




. Factorise

(@ 3x*+7x+4
(d) 4-3x-x’
(g) 18x*-9x-2

. Factorise

(@ x’-)°
d b°-1

(2) 4a°+32
@M x°-yf
(m) 5y° —5000

Algebraic Fractions

(®)
(e)
()
k)
)

(b) 4x* —11x+6
(e) 12x*~Txy+y’
(h) 3x*-13x+14

a®+27
x* +125
5m* -5
8x* +27
a+b*+a+b

1. Simplify the following fractions.

@ %"—b )
ac
x3+8

© s O
2-—

@ Z-b2 G)

2 2
@) @xd -

3a+3b-3c

. Simplify the following fractions.

@ 2x2
x Yy
18 9
d —=s—
@ Tx 28x
3m—-6 8m
X
© 4 m? —2m
" mi—-mn n-1
@ 5 x
n-n m-n
a’+5a+6 a+3
(m) 2 -
a =25 a-5

. 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 5b—5c¢

(2)
(©)

(e)

€9)

5a2 2x+4
(©)
15ab 3x+6
x?4+2x+1 © 3xy —6xy
x*+3x+2 2x%y — 4xy?
6x2 —150 8a® -8
N s 1L (k) 4 2 o P
Xt 10 4a +sq-+4
Y 1 2
x2 x x2
" () £
1+—2— ——X
X X
3x 1
b) 2w
®) 5 x6x
2
(e) za_.b_xgi
4a 125
4a—-6 6a-9
(h) +
5 15
"1—a 1-4*
o b+b> 1-b°
x-3y 3y-x
(n) ; y+ y .
Xy xy
m 2m
_+_..
(b) >+
3x-1 x+2
()] 3
2
___+—.__
® a+l a-3
5S¢
(h)

(c)
®
®

©)
®
®
®

(o)

(©)

®

®
(o)

9x2+24x+16
2x?—9x -18
2+x-10x?

x> —64

a® -1000

64+y°

x7y4 _x4-y7
(x+5+(x-2)°

a —-a
a+a
a'-5a
a’ -4a-5

3.—
oy &%

@

)

® =




(®)

x? 2x

- 0 == .
x?+3x+2 x+2 m*+mn n*+mn
x-1 x+3 x+7 24 -p* br-¢? P-4
+ + 1 - -
0= 5 10 O = b’ ¢’
1 1 1 1
+ +
(m) x+2 x+3 @) x2=9x+20 x*—-11x+30
1 3 x-3 x-2 1
- - +
© 2x?=x-1 6x*-x-2 ®) x+2 x+3 x-1
Surds o
1. Express each of the surds in the simplest form.
@@ 8 ®) 12 @) 32 @ 363
@ V72 ® % (@ 288 0 4T
o 3 J— . 10 72
=~/192 N320 \/—_— 1 —
(1) 5 1)) k) 25 ) 1/25
2. Simplify each of the following surds.
() 43 +33-23 () 35 +5V5-5 () 345-420+745
(@ J12+427 ) V18+4/50 (f) 4J48-527

() 128 +318 -+/162
G -2a-4Ja+3Ja

(U8 ]

(h) 332+2475-54162 (D)
® 5{y-vx-2y @

Express each of the surds in the simplest form.

24363 - 54/320 - /192
2x +2,[y -3x

@ V3x+3 ®) 4J5x242 © 3
) J7)? € 8x+5x+125 6 V23 +242)
(@ @J7-1 M) 2V5(33 -4V2) () V2(J18+48-442)
6 (B+H3-2) ® @5-3@5+3) O GV5-2V2)2V5+3V2)
@) @Vx+»Ex-3{3) @ @Ja-Vb) © Vx(6/y-3Vx)
4. Multiply each surd by its conjugate and write down the answer.
(@) J2-1 ) V11-4/5 ) 245+3 @ 2J11-345
5. Express each of the surds in the simplest form with a rational denominator.
1 3 4 32
— b) — —_— d ==
(a) 7 (b) N © Wi (d) s
Ji2 42 V2+3 1-+3
(e) 553 ® s - () NG () 7
o Lo o B2 g o e
V3 342 N5 Jab
6. Simplify the following surds by rationalizing the denominator.
1 1 1 2
b d
(2) V3 +1 ®) 3+47 (©) 54342 @ 242 -1
3 3 6 V5
h ———
© F2 O hme ® 75 ® o
. V71-43 L 243-1 J5+43 592 -1
—_— 1
O Fn Pa Yamw 0 sEe




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 ) 8a°+12a%h + 6ab*> +b°
(m) x*-2x"+2x*-10x-15 (n) x’+2x*—4x-8 (0) 125m* —150m*n + 60mn* —8»°
2. (@) b(x+y) (b) 3(n+m) (c) 6(y+2)
(d) 6(3a->b) (e) y(y—4) ®H ala-x)
(g) 4y(3x +4z) (h) a’x*(17x* +24%) i) bx+y-2)
G) x(Bx*-x+1) (k) m(am+2a+3) O 3y(x-z+7)
(m)a(x+y-2z) m) a(@0a+c+bd) (0) (x+y)a+b)
3. (@ (y+z2)(x+w) () (@+db)(5+x) () (a+4c)3+b)
@ (y-232x+7) (e) (a+b)a+c) ® G+b)a+b)
® Ga-b)x-y) @) Ge-2d)a+d) @ @ +cNa—d)
G) (x—y)a-b) &) (a-b)2+x) O x+DE*+2) |
(m) (x +2y)(x* = y) (@) (x+2z2)z-1) (0) 2x-D(x*-6)
4. (@) (x+y)Xx-y) (b) (a+6)a—6) (©) (x++/48)(x —~/48)
@G+n)5-n) (&) (x+D(x-1) @ @+2a)3-2a)
(8) (x+4y)(x—4y) (h) (Ta+11b)(7a-11b) (i) (Sab+2c)5ab-2c)
() (ax+4by) ax-4by) &) (A+a-b)Yl-a+b) @ (Ox+8yz)(7x —8yz)
(m) 10+x*)(10 - x?) @ (& +y*Na+ya-y) (0) y2x+y)
5. (@ (x+D(x+2) ®) (x+4)(x+3) ) (x+8)(x+5)
T (x=3)x~-4) (&) (x=4)(x-9) O x-49H(x-14)
(8 (x+1)(x-3) (h) (x—-1D)(x+1) G (x+12)(x+3)
() (x-5)° k) (x+3)° O (x+1n?
(m) (x+5)(x+1) n) (x-10)(x-12) (0) (x+6)(x-7)
6. () BGx+4)(x+1) () (@x-3)(x-2) (c) (Bx+4)
(d) 4+x)1-x) (&) Bx-y)4x-y) ®H @x+3)(x-6)
(g) (6x+1(Bx~2) (h) GBx-7)(x-2) G QC+5x)(1-2x)
7. (@) (x=y)x*+xy+y?) ®) (a+3)a*-3a+9) () (x—4)(x*+4x+16)
(d) B-1)(B*+b+1) (€) (x+5)(x*~5x+25) ® (a—-10)a* +10a+100)

() 4(a+2)a’>-2a+4) (h) S(m-D(m* +m+1) @ @+y)(16-4y+y?)




G x+)x=p)E +xy+ y)x* - xp+ %)
O x*y x-y)x® +xp+y?)
() (a+b)a®—ab+b*+1)

Algebraic Fractions

(—D2x+DB3x-2)

2b a
1. (a) £ (b) % (©)
© x+2 o =* @
x+2
0 =D g ae-s) ®
@) a+b+c @ xi—yi ©)
'3 X +y
75 1
2. (a) > (b) T
a2
d 8 (e 5
(g 6 ) 2
) m 1-b6
O < ® b(1+ a)
(m) 22 @ -%
a+5 x
8x
3 (a) E (b)
© 8x-6i-11 @
(€ Xt ®
x(x+y)
. 2a
© 5o (h)
Qo — 0
x+1
® 4(x5+ 1) 0
2x+5
™ G e “‘)
© 1 ®

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

2 a-1
z ) =
3 @ a+l1
3(x-2)
2(x~2y) ® a+l
2(a-1) . a +3a+9
O ———-
a+1 a+3
_ (x+D) ©) _x2(2x+3)
¥ (B+x) 2+x
4
(0 —
mn
5
® >4
. 2
O
Al'.y
@ 1
(o) 1
Tm
6
5x-4
6
3a-5
(a+1)}a-3)
c(5—-a)
a(a+b)
2
m+n
a'd? -b'c? + a’ct
a’b’c?
2
(x—4)}x-6)
x* +11

(x=1)(x +2)(x +3)




Surds ~ AlSWERS

1. () 2\2
(e) 62

i) 1243

2. (@) 543
@ 53
@ 82
G) -3a

3. (@ 3
@ 28
(g)
G 243-5
(m)

4, (a) 1

5. (a)

(e

(i)

6. (a)

@ 35+2)

5-421

(1) 5

(b) 243 © 42 @ 97
® 4J6 (2) 122 M) .;:\/5
G 85 ®) —‘@—6 (1) -6—‘5/_?—
®) 75 © 1445
© 82 ® 3
() 10v3-332 (i) 1443 -4045
® 3y-x O 2y-x
®) 8410 © 5
() 5042 ) J6+4
(h) 6415-8410 @ 2
) 11 1) 18+5410
(n) 9a-6ab+b (0) 64xy—3x
®) 6 ©) 17 @ =1
345 47 3
() < ©) T8 @ 3
® 3 @ M5 S
o 22w b 0 3})‘/——”—
®) ﬁ;ﬁ © 5—3\5 @ 4\/57+2
12-53 42-1245 5+45
® 7 @ % (h) y
L 13-443 1342 +34/30 51-1042
T ) 34 ORT:




