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) (b) (x-2)(x-3) (©) (a-3)a+4)
@ (p-Tp-3) (e) 2x+3)(x+5) ® Gx-4)(x-2)
(8) By-2)4y+3) () (x-14)(6x-1) O Gx+4)’
G) (4p-5)° & @x*-5x+2)(2x-4) (O (a+b)

(m) (x* +5)(x* ~2x-3) M) (c—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 ® a*-ax

(g) 12xy+16yz () 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

(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 D x*+x+2x+2
L (m) x*(x+2y)-y(x+2y) (m) xz+z'-x-2 (0) 2x* —=x?-12x+6

4. Factorise

(@) x*-y° (b) a*-36 (c) x*-48
(d) 25-n’ () x*-1 @ 9-4a°
(g) x*-16y° ) 494 -1215* (G 25a°b* -4c?
G) a’x?—16b%y? &) 1-(a-b) (1) 49x>—64y°z?
(m) 100 -x* | (@) 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 (h) x?-10x-11 i) x*+15x+36

G) x*-10x+25 k) x*+6x+9 6] x2+2x+1
2

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




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

7. Factorise
(@ x’-y°
@ b5*-1
(g) 4a’ +32
G x°-y
(m) 5y* —5000

Algebraic Fractions

() 4x’-1lx+6 (©
(&) 12x*=Txy+)° ®
(h) 3x*-13x+14 @
b)) a’+27 ©)
(e) x’+125 ®
) 5m’ -5 @)
k) 8x*+27 1)

() a’+b>+a+b (0)

1. Simplify the following fractions.

2ab

@ = ®)
© =
m) @B =

3a+3b-3c

@ 2x2
X Yy
18 9
d) —+—o
@ Tx 28x
3m—-6 8m
X
© 4 m* —2m
b m—mn n-1
()] >
n-n m-n
a’+5a+6 a+3
(m) > +
a® -25 a->5

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

X x
a) —+—
(@) 3+
x+7 2x-1
+
3 2
1 2
—+
X X+y
a 3a

b—c 5b-5¢

(©)

(e)

€9)

a’+ab a+b

Ox?+24x+16
2x2—9x -18
2+x~-10x?

x* —64

a® —1000

64+y’

x7y4 _x4y7
(x+5) +(x-2)°

5a* 2x+4 a-a
c d
15ab © 3x+6 @ at+a
x* +2x+1 3x2y-6 al - 3a
S R @ 52— M 3
x°+3x+2 2x°y—4xy a -4a-5
6x% ~150 8a> -8 a -27
2 Z & e O =
3x+15 4a° +8a+4 a -9
P 123 2
xi (O) X x2 x3 (p) 2x —'x—6
y 9 4
1+ ——x — -1
x2 X X
3x 1 2m 6
b) —x— C) ——xX—r
® % © 3
3ab 8a? 10x—15 1
—_— % —— X
© 2212 O =%
4a—-6 6a-9 o X=y 8
+ i
®) =5+ W 7w
"1-a 1-4° x’-4 2
® Ty O 5
x-3y 3y—-x x?—y? - y?
(n) - y+ Yy - (0) 5 y zxxy y2
x'y xy x"=2xy+Yy xXy+y
m 2m
_+.—_
(b) >+
3x-1 x+2
d —_
@ 3 5
2 1
.—+—
® a+l a-3
5S¢ S c
) -




()

x? 2x ) m n

G)

X +3x+2 x+2 m*+mn n*+mn
x=1 x+3 x+7 2a°-b? b -c? c’-a’
S AT O = 2
1 1 1 1
(en) x+2 x+3 @ x2—9x+20+x2—11x+30
1 3 x-3 x-2 1
© 2x'—x—1 6x'-x-2 ® x+2_x+3+x—1
Surds ™ - -
1. Express each of the surds in the simplest form.
@) 8 ®) V12 @) 32 (d) 363
@ V72 ® % (2 288 () 8
. 3 . 10 72
() +192 G 320 &) \/—2_3 o) \/;g
2. Simplify each of the following surds.
(a) 43+33-23 (b) 345+5V5-+5 (©) 345-420+745
@ V12+427 () V18 ++/50 (f) 4J48-5\27
(@ VI28+318-4162  (h) W32+2J75-5J162 (i) 24363 -5320-+192
G -2a-4Ja+3Ja &) 5{y-vx-2y O 2Vx+2y-3Jx
3. Express each of the surds in the simplest form.
@ J3x43 ) 45%x2v2 © (5
@) (2V7)? € 8x+5x+125 0 V2(3+242)
@ @V7-1 @) 2V5(33-442) () V2(/18 +48-442)
G B+HE3-2) 0 (2J5-3)2V5+3) O GV5-242)2V5+32)
@) @Vx +NEx-3{y) @ GJa-b)’ © Vx(6/y ~3x)
4. Multiply each surd by its conjugate and write down the answer.
(@ +2-1 ®) V11-+5 © 245++3 @ 2J11-35
5. Express each of the surds in the simplest form with a rational denominator.
1 3 4 32
— b) — —_— 4 ==
(a)ﬁ ()J_S-} () i (d) i
Jiz 42 J2+3 1-+3
Bhaind _— h) ——
@ O T @ = ® 7
L 5-2 . 43+242 Vx 2Wa
i 6 =S @ E N =
R Y i O Ta
6. Simplify the following surds by rationalizing the denominator.
1 1 1 2
b d
® B | R © 56 @ o
| 3 J3 6 V5
h) ——
© 5 O B ® 7% ® 55
® V743 6 243 -1 ® J5+43 O 5v2-1
J7+43 243 +1 2410 -6 542 +1




Answers to Exercises

1. Basic Algebra

Algebraic Factors

1. (@ x*+6x+5
@ p*-10p+21
(2 12y*+y-6
G) 16p* —40p+25
(m) x*-2x*+2x’-10x-15

2. (a) b(x+y)
(d) 6(3a-b)
(g) 4y(B3x +4z)
G) xBx*-x+1)
(m)a(x+y-2z)

3. (@ (y+2)(x+w)
d) (y-2)2x+7)
(8) Ba-b)x—y)
G) (x—y)a-b)
(m) (x +2y)(x* - y)

4. (@) (x+y)Nx-y)
(@) G+n)(5-n)
(8) (x+4y)(x—4y)
() (ax+4by)ax-4by)
(m) (10 +x*)(10 - x?)

5. (@) (x+D(x+2)
T@ (x-3)(x-4)
(8 (x+I)(x-3)
G (x-5)
(m) (x+5)(x+1)

6. () Bx+4)(x+1)
(d) 4+x)(1-x)
(2) (6x+1)(3x =2)

7. (@ (x-y(x*+xy+y?)
(d) B-DB*+b+1)
(g) 4(a+2)(a’-2a+4)

(b)
(e)
(b)
&)

®)

(e
)

&)
@)

(b)
()
()
(k)
()

(®)
(e)
0
(k)
()

(b)
(e)
(b)
(k)
®)

(®
(e)
(h)

(b)
(e)
(b)

x> -5x+6

2x* +13x+15

6x> —85x +14

6x* —22x> +24x -8
x> +2x*—4x-8

3(n+m)

y(y—4)
a’x*(17x* +24%)
m(am+2a+3)
a(l0a+c+b)

(a+b)5+x)
(a+b)a+c)
(Bc-2d)5a+by
(a-b)2+x)
(x+2z)(z-1)

(a+6)a-6)
(x+D(x-1)
(7Ta+116)(7a—-11b)
(I1+a-b)(1—-a+b)

(@ +y*Na+y)Na-y)

(x+4)(x+3)
(x—=H(x-9)
(x=11)(x+1)
(x+3)
{(x-10)(x~12)

(4x ~3)(x-2)

(Bx—y)4x-y)
Bx—-7)(x-2)

(a+3)a*-3a+9)
(x+5)(x* ~5x+25)
S5(m—1)(m* +m+1)

©
®
®
@
(0)

(©)
@
®
M
(0)

©
®
®
0
(0

(©)
®
@
@

©
®
@
@
(0)

©)
®
@

(©)
®
@

a’+a-12

3x*-10x+38

9x% +24x+16

8a® +124%b + 6ab* + b’

125m° —150m*n + 60mn* — 8n°

6(y+2)
a(a—x)
b(x+y—2)
3y(x—z+7)
(x+y)a+b)

(a+4c)3+b)
G +b)a+b)

@ +cXa-d)
(x+1)(x*+2)
Q2x-1)(x* ~6)

(x +/48)(x — /48)
B+2a)(3-2a)
(Sab +2c)(5ab - 2c)
(7x +8yz)(7x —8yz)

y2x+y)

(x+8)(x+5)
(x—4)(x-14)
(x+12)(x+3)
(x+1)?
(x+6)(x-7)

Gx+4)°
(2x +3)(x—-6)
(2+5x)(1-2x)

(x—4)(x* +4x +16)
(a—10)(a® +10a +100)
(4+y)16-4y+y*)




B G+ y)x=2)* +xy+ Y ) —xy + y?)
D x*y*(x-y)? +xp+y?)
() (a+b)a®>—ab+b*+1)

Algebraic Fractions

1.

2b

(a) "

(b)

e x+2 ®

~3(x+2)

® )

a+b+c

(m)

(a)
@ 8
(& 6

G

(m)

@
© -

(e)

(@ -

@
4(x+1)

5
2x+5

(x+2)(x+3)
1

&

(m)

(0)

G -D(2x+D)(Bx—2)

5 ©)
=
2x-5) ®
s ©
®
© =
(h) 2
® b(llz-ba)
@ —x—j
®
@
®
)
G)
(1>
()
®

k) @x+3)(4x*-6x+9)
(m) 5(y-10)(»*+10y+100)
(0) (2x-3)(x*+3x+39)

; @ 5
3(x-2) a
2(x~-2y) ®) a+1
2
g s
_ (x+) © _x’(2x+3)
2B +x) 2+x
© —
mn
5
® >
0 —
X+y
@® 1
(o) 1
_’/'ﬂ
6
5x—4
6
3a-5
(a+1)a-3)
c(5-a)
a(a+b)
2
m+n
a‘b® —pc? + a3t
a*b’c?
2
(x—4)x-6)
x2 +11

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




Surds — AHSWERS

1. () 242
) 642

i) 1243

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

3. (a 3
@ 28
€ 29-4J7
G 243-5
(m) 2x-5\xy -3y

4. (a) 1

(e)

amlw \"h
Y

0

L

V3-1

6. (a) >

€ 3W5+2)

5-21

(1) 5

(b) 23 (c) 42
® 46 (@) 1242
G 85 k) —‘/;3
®) 745 ©
) 82 ®
() 10J3-33V2 )
® 3Jy-vx 0
®) 810 ©
) 5032 ®
) 6v15-8410 @)
k) 11 )
(n) 9a—6vab+b (0)
(b) 6 (c) 17
35 47
() ra (c) ETH
® 3 @ *5‘3‘5
o 22 g 3
y
®) V7 ;—«/5 © 3= 3«/5
12-543 42-1245
O — ey o
. 13-43 1342 +3430
0) T © —

@ 97
®) %JE
&2

O —

145

B3

1443 - 4045
2fy -x

5
J6 +4

2
18+ 5410

6‘[x; ~3x
(d =1
(d)
(h)

)

51-1042

® 49




