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Chapter 1 Answers

Exercise 1A

1 7x+y

3 8m+n—7p

5 6x2

7 2x%2+6x+8

9 6x2—12x — 10
11 8x2+3x+13
13 3x2+ 14x + 19
15 a+4b+ l4c

17 20— 6x

Exercise 1B
1 x7

4 3x2

7 5Sx8

10 2p~7

13 27x8

16 32y°

Exercise 1C

1 9x—-18

3 —12y +9y?
5 —3x%2-5x

7 4x2%+ 5x

9 —10x2+ 8x
11 4x -1

13 3x3 — 2x2+ 5x

2
4
6
8
10
12
14
16
18

2 6x°
5 k°
8 p?
11 6a°
14 24x!
17 4a°

SoomN

12
14

15 —10y? + 14y® — 6y* 16

10t — 2r

3a + 2ac — 4ab
2m?n + 3mn?
9x2—-2x—1
10c%d + 8cd?
a?b — 2a
8x2—9x + 13
9d% — 2¢
13-72

3 2p?
6 ylo
9 2a3
12 3a?h2
15 63a'?
18 6a'?

x2+ 9x

xy + 5x

—20x% — 5x

—15y + 6y?

3x3 — 5x2

2x — 4

14y% — 35y3 + 21y
4x + 10

17 11x -6 18 7x2—-3x+7
19 —2x%+ 26x 20 —9x3 + 23x?
Exercise 1D

1 4(x+2) 2 6(x—4)

3 5(4x +3) 4 2(x2+2)

5 4@x%*+5) 6 6x(x—3)

7 x(x—7) 8 2x(x+2)

9 x(3x—1) 10 2x(3x — 1)
11 Sy(2y — 1) 12 7x(5x — 4)
13 x(x +2) 14 y(3y +2)

15 4x(x +3) 16 Sy(y — 4)

17 3xy(3y + 4x) 18 2ab(3 — b)
19 S5x(x — Sy) 20 4xy(3x + 2y)
21 5y(3 — 422 22 6(2x% - 5)
23 xy(y —x) 24 4y(3y —x)
Exercise 1E

1 x(x+4) 2 2x(x +3)

3 (x+8)x+3) 4 (x+6)x+2)
5 x+8)x—95) 6 x—6)(x—2)

7 (x+2)x+3) 8 (x—6)(x+4)
9 x—95)x+2) 10 (x +5)(x — 4)
11 2+ D(x +2) 12 (3x — 2)(x + 4)
13 5x—1)(x—3) 14 2(3x +2)(x — 2)
15 (2x —3)(x +5) 16 2(x% +3)(x% + 4)

17 (x+2)(x —2) 18 (x+ 7)(x — 7)
19 (2x +5)(2x —5) 20 (3x + 5y)(3x — 5%)
21 4(3x+ 1)3x — 1) 22 2(x + 5)(x — 5)

23

23x - 2)(x — 1)

24

3(5x — 1)(x + 3)

Exercise 1F
1 a x°

x3

%))

— ol
5]
&

-6 o0 A
g
8=

I+ 1+ I+

=y
N

Exercise 1G
1 2V7

4 4V2

7 V3

10 12v7

13 23V5

Exercise TH
V5

s

vz

35

7]
[T

V13
13
1-V3
-2
3+V7
2
V5 +V3
2
52 —V5)
-1
1133 — V11)
)
14 — V187
3
21 -1

11

13

15

17

19

-, e S

11
14 2

2 62

n

8 6V5

Mixed exercise 11

1 a y»®
2 15y + 12

3 x(3x + 4)

b

16x2 + 13x

x@x+y+y?

6x7

'
PP OARDODdDOR

@+ 1D +2)
@ —7)x +5)
(5x + 2)(x — 3)

b +2
b 23

b 45

o
I RIS R4

c -3/3-6

3V10

—3V7

10

12

14

16

18

20

O 6 = e
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SNSRI )
=
21+ 3=
o)}

1 49

3 52
6 V3

9 7V2
12 9V5
15 19V3

Vi1

11
Vs
5

ST

Wi

2

S

-1

3+V5
(3-V2)4 +V5)

11

54 +V14)
5-vV21

-2

35+ VI189

6

32x d 12p°
15x% — 25x3 + 10x*
9x3 — 3x% + 4x
2y(2y +5)

2xy(4y + 5x)

3x(x + 2)
2x = 3)x+1)
(1—-x)(6 +x)

6x2

emagcacase

b V2+1

30 — V851
-7

dix 3

1
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Chapter 2 Answers

Exercise 2A
1

| _
N
(.
w
(-
\S)
(I
| —
W [T)O
—
o
o
-
K

x=0
2 y
224 6 y
184 30
14
10 20-
2_ 10_
R ERE IS
x=0 43557100 1 2 3 4%
_10_
x=-13
3
7
4
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3 V29 3~
8 =2+ =1+22
y 5 x 2 2 6 x ZV
20 1 V12
7 x §i 89 8 No real roots
29
15+ 9 x _gt\39 10 _—é:%
27 2 575
10
Exercise 2E
_3 4%
5 % —0.38 or —2.62
+3 V17
2 %, —0.56 or 3.56
3 4% B
3 —-3+V3, —-1.27 or —4.73
+
4 572@’ 5.37 or —0.37
_5+131
5 ﬂ, —3.52 0r 0.19
9 y 3
+
80 6 1‘TV2 1.21 or —0.21
70
-9 +1/53
60 7 —a -0.12 or —1.16
- —2 +
50 8 Z2=V19 i or —1.27
40 5
30 9 20r—l
i 4
20+ _14+y7R
10 1_7%, 0.71 or —0.89
10+ 11
_'4 _'3 _'2 _'10 ] > é jlx .
T Exercise 2F
xX=-3
1 a y
Exercise 2B
1 x=0orx=4 2 x=0o0rx=25 0;2)
3 x=0o0rx=2 4 x=0o0rx=6
5 x=—lorx=-2 6 x=—lorx=-4
7 x=-Sorx=-2 8 x=3o0orx=-2 (_2,0)/‘(:41\0)0 x
9 x=3o0rx=S5 10 x=4orx=35 '
11 x=6orx= -1 12 x=6o0orx= -2
13 x=—-%orx=-3 14 x=—jorx=3
15 x=-3orx=3 16 x=3orx =3 b Y
17 x=%orx= -2 18 x=3o0orx=0
19 x=13 orx = 20 x=2o0orx=-2
21 x== % 22 x=3+Vi3 0, 10)
1+V11
23 x = :— 24 x=1lorx=—% R
25 x=—borx=} 26 x=0orx=—Y 0 x
Exercise 2C
1 x+2)2—4 2 x—3)2-9 c y
3 (x—8)?2-64 4 (x+3)2—1
5 x—7)2-49 6 2(x+4)2—32
7 3(x —4)2—48 8 2(x—1)2-2
9 5(x+2)2-20 10 2(x —32-%
11 3@x +32-% 12 3x— 92— 1
(=5,0) 0 (3,00 ¥
Exercise 2D
1 x=-3x2V2 2 x=-6=xV33 0, ~15)
3 x=5=V30 4 x=-2xV6 ’
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(0;4)
0,3
(=3,0) il (+4,0) 10
G20 " oy
e y 2 +4
3 =4
(-3,0) (1, 0)
0 x . .
Mixed exercise 2G
1
0, —3) “ y
20
16-
f y
(0,10) ¢
o 1 2%
GO0 *
b
y
12-
g y 8-
4_
CLOTO TG0 x
J3 JZ JW é x
_8_
(0, —5) 12
X =3
h 2 ay=-lor-2 b x=5o0r-5
. 5+V7
c x=—-350r3 d 2
5 +\17
3 a % —0.44 or —4.56
b 2+V7,4.65or —0.65
c L@, 0.24 or —0.84
10
. +173
i y a’ 6v 3, 2.25 or —0.59
4 a y
0, 7)
(~1,0) (7,0) O
0 x (=1,0)
(-4,0N\_"0 x
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b y d 1y
(1, 0)
_i' 0 0 X
=20 0, 0)
©,-3) 0 73, 0)/\ a
¢ y

S a p=3,q=2,r=-7

7
(0;6) b —2_\/;

(—3,0) 3,0 6 1+Vi3

7 x=-5S5orx=4
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Chapter 3 Answers

Exercise 3A
1 x=4,y=2 2 x=1,y=3
3 x=2,y=-2 4 x=43,y=-3
5 x=-%y=2 6 x=3,y=3
Exercise 3B
1 x=5y=2 2 x=55,y=-6
3 x=1,y=-4 a4 x=13,y=;
Exercise 3C

1 a x=5,y=6o0rx=6,y=5
b x=0,y=lorx=3%y=—3
c x=-1,y=-3o0orx=1,y=3
d x=4},y=4orx=6,y=3
e =1,b=5Sora=3,b=-1
f u=13,v=4o0ru=2,v=3

2 (=11, —-15)and (3, - 1)
(_
a
b
a

5%

Mixed exercise 3F

XN WN =

10
11
12
13

x=-4,y=3
(3, 1) and (—23, —13)

faisal.rana@biochemtuition.com

b x=4,y=3andx=-2}y=—3

x=-13,y=2jandx=4,y=—%

a x>10%
3<x<4

a x=-5x=4
a x<2;

b i<x<5

c %<x<2%
k<3%
x<0,x>1

a 1+V13

a x<-4,x>9
a 2x+2(x-5)>32
c 10i<x<13

3 1%, —43) and (2, 5)
4 x=-13,y=5i0orx=3,y=-1
x=3,y:%orx:6é,y=—2%
5 x=3+V13,y=-3+V13orx =3 - V13,
y=-3-V13
b x=2-3V5y=3+2V50rx=2+3V5,
y=3-2V5
Exercise 3D
1 a x<4 b x=7 c x>2%
d x<-3 e x<11 f x<23
g x>-12 h x<1 x<8
j x>13
2 a x=3 b x<1 c x<-3}
d x<18 e x>3 f x=4%
g x<4 h x>-7 i x<-3
i %=
3 a x>2} b 2<x<4 c 2h<x<3
d No values e x=4
Exercise 3E
1 a 3<x<8 —-4<x<3

x<-2,x>5
—5<x<7
isx<1z
-3<x<3
x<0,x>5
—S5<x<2
i<x<1
2<x<4
-i<x<0
-S5<x<-3,x>4
—-2<k<6

P e e e FE=aK 66

Smagag ="gmag

x<-4,x=-3
X< —-2,x>2%
x<}x>2
x<-2% x>1%
~1l<sx=<0
x<-1,x>1
-3<x<ji
x>3

No values
-1<x<1,2<x<3
-8<p<0

1

b x<-2,x>7

b x<-5x>4

b x<1-V13,x>1+V13
b y<-3,y>3
b x(x—15)<104
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Chapter 4 Answers

Exercise 4A h A

1 a y t
/6 \ / TN
/10 23 X i y

AT
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e b

3 a y=xx+2)x-1)

/.
N
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y=x(x+4)x+1)

y=x(+1)?

7

Y

)

y=xx+1)3—-x)

Y

\

y=x%x—-1)

~

Y

—
K

y=x(1-x)(1+x)

e
-]

y=3x(2x—-1)(2x + 1)

Y

N

1\

D=

y=xx+1)x—2)

.
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i y=x(x-3)x+3) e
Y

i y :xZ(x - 9) 2 a
Y
Exercise 4B
1 a
b
b
C
C
d
d y , e

faisal.rana@biochemtbitionicéommers

© " <2

ot:l/"t<

=
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Exercise 4D
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1 a i , v
1 0
y=x@* - 1)
ii 3 iii x?2=x(x>-1)
b i ¥
HoJe—y=x@x+2)
) L X
. 3
Je—y =3
ii 1 il x(x +2)=——
c i
y =2 ’
ey =@+ D - 1)?
ii 3 il x2=(+ 1)(x —1)?
d i y
Ioy=x*1-2
0 -~NTw X
o1
. \ _2
K Y=x
ii 2 iii x?(1-x)=—
e i y.
-------- N OZ
AR
Y=x | y=x@x—-4
. 1
ii 1 iii x(x —4)=—
x
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f
! y
.'l /4/3’
0 ) 4""' X
! _ 1
:</y - X
ii 3 iii x(x —4)=—
g1 y
y=-2>
N/
Joy=xa -4
i1 i x(c—4) = (x—2)}
h i y.
y z -z
0 Lt X
:' «—) = —x3
2
ii 2 iii —xd=——
i i V4
Sy =x?
0 X
«—y =~
ii 2 iii —x3 =x2
j i y
' 6
y=—x(x +2)
s
2 0 \‘ X
iy = a3

ii 3

iii —x% = —x(x +2)

www.biochemtuition.com

4 a
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2 a y. .
y=x%x—4);
® (‘)~~~ ""' X
: y =x(4 —x)
b (0,0); (4,0); (-1, —95)
3 a "‘ y '
l‘ _1 "
-2.5% 40 x
y=x1+x3/
y=x2x +5)
b (0, 0); (2, 18); (=2, =2)

Y

y=@-Dx+1)

[
]
[
[
[
[y
[y

yl
.
. y =x?
H
h
-
0 LemT T X
S 27
LY T %
.
b
:

y = x(x - 2)@ — 3)

b (0,0); (2, 0); (4, 8)
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7 a 12 a

8 a T b (0, 2) (-3, ~40); (5, 72)
' '.'y =3x(x — 1)
j . 13 a ¥
1 0 ""1 X )
y=@x-2)x+2)
y=(x+1)>3 X
woy=-x>-8
b Only 1 intersection *,
9 a 2y
Ly=1 b (0, -8); (1, —9); (-4, —24)
----- .. 0N % Exercise 4E
1 aj y iy iy
| y=—x@-1)7? \
/N N
b Graphs do not intersect. o * 0 . : 0
(-2,0), (0, 4) :

0 (-2,0,0,8  (©01,x=-2

y=x@x—2)?
R4 by iy iy
AL f0% : x
2f] 2,
‘ y=1-— 42 0 x { 0‘ x |
e
0,2 0 y
’ _3
b 1, since graphs only cross once (=V2,0),(0,2) !
(-3, 0),y =2
11 a y. .
LTy =6x
Pt ci Y ii Yy i A
11N X ;
- o % o E T %
— 3 242 :
ymE TS o ©,1), 1,0 ;

b (0, 0) (-2, ~12); 5, 30) @ =000 0 =D z=1
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ii Y / ii Yy b
o/ x Q.. >>=—. X
=fx + 1
(-1, 0), / j y="fx+1)
(OI 71)1
(1,0 O =D, @O g, y=—1 ¢ fGx+1)= —x@x+1)% (0,0
ei Yy iy iy
4 a oy =1t
0 X
X
0 5 X
(_ \/gl 0):
(Or 73)1 (01 _3);
(V3,0 (V3,0
b woo
fiy i y
2 ;' y =fx) +2
O X "'_/0 2 X
0 X y=fx+2))/
0,9), 3,0) ’
0, =27), 3, 0) c fx+2)=(x+2x% (0,0); (-2, 0)
2 a
5
r ¥ = f)
) OM X
b i y
y=1fx+2) b y
4
/ y =fx) + 4
_ 1 0 X ‘.I 4\ '

.o ]
11 T
2 0 ,'2 X

P £+ 2)

c fx+2)=@x+2)x—2); 2 0); (-2, 0)
fx) +4=(x—2)% (2,0

c flx+2)=(c+1)x+4); 0,4
o) + 2= (x — D(x + 2) + 2; (0, 0)

3 a y. Exercise 4F
1 a i

y = fx)
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iii ) j
L f@)

y = 3f(x)
x

y = —f)
2\ X

Ny =f2x)
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4 a b
Ny =iw Y
\ 4, 0)
0 X
0 * ©, -2)
( ’ 74)
(1/ 74)
C
Py e y

0

3 X

2

0 3\96
y = @) d
Y
\ z
-3 0 X
€
y =f(—x)
5 a y

(8, 4)

ol 20 12,0\ ¥
R 2,0 (12,0)

"o
Exercise 4G :
y=4 H
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byZZ,xZO;(*LO) hy:721‘x:11(0f0)

3 a A(-2, —6),B(0, 0), C(2, —3), D(6, 0
¢ yehxo100 (=2, =6), B(0, 0), C(2, ~3), D(6, 0)

y
noo /
y=4 \ 0l \@ -3 /°°F
(=2, -6)
0 i1 x
: b A(74l O)I B(,ZI 6)r C(OI 3)r D(4l 6)

d y=0,x=1, (0, -2)

4

: [-4 0l X
\O El X ¢ A(-2, —6), B(—1, 0), C(0, —3), D(2, 0)
-2 \E y
]
e y=2,x=3(0,0) -
YA 3
\\ (-2, —6)
A : """""""" d A(-8, —6), B(—6, 0), C(—4, —3), D(0, 0)
E Y.
0 % x B
; 0 x
: (741 73)
f y=2x=20,0 (8, —6)
S e A(-4, -3), B(-2, 3), C(0, 0), D(4, 3)
: \ Loy y
y=2 .. ‘ __________ ’ “,3)
i 0 x
0 N2 x (—4, -3)
i f A(—4, —18), B(=2, 0), C(0, -9), D(4, 0)
Y.
g y=1,x=1,(0,0 /
’ EL 4 X
T
0 1 %
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g A(—4, —2), B(=2, 0), C(0, —1), D(4, 0) ilix=0y=0

ivx=-2,y=-1,(0,0)
y
(—16, —6)
725
H 0 X
i A(-4,6),B(-2,0),C0 3),D4,0 e FRl PR
(-4,6) ° :
3 :
_,2 0‘ \4 > v x=2,y=0,(0,1)
y
j A®4, —6),B(2, 0), C(0, —3), D(—4, 0) j
7
0 2 X

vix=-2,y=0,(0, -1)
4 ai x=-2,y=0,0,2)

:\y
P2 —2

\\_

/O/—JC

-2: 0 x
' b f(x)=
: @) x+2
ii x=-1,y=0,(0,1) Mixed exercise 4H
1 a

y[ y=x%x—2)

2% ~ %2
b x=0, —1, 2; points (0, 0), (2, 0), (-1, —3)
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2 a 4 a x=-1latA,x=3atB
5 a
y=fex —1)
(5 0)
ol ©,0
c y=x2+2x-35
3 a \ 4,0/

(=1, 0\ |0
©, =3)

6 a
" (0,000
%B(o, 0) x (- 2 0) @2, 0)
b
C y Y
| AB, 2) ©,0) |

0 2,00 x
0 X
B(O, —Z)X
y

= 0 is asymptote
7 a f=-1 y=x>—4x+3

b i y

—1,0N\0/(1,0) *

©, -1

11 ¥

¢,0)
1,00 \/ x

1 -1
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Review Exercise 1 Answers

1 a x2x+1)x—-7)
b (3x—4)3x +4)

c (x+1x—1)x>+8)

a 9
a 2

a 625

a 45
a 13

a 63
a 56V7
a x=—8orx=9
b x=0orx=—
c x=-3orx=1%

VONANNR WN
oSS T

@ ol

27 c »

1

4

jx?

21-8V5

8—2\@

7-4V3 B
10 - 13 V7 c 16+6V7

10 a x=-2.17 or —7.83
b x=2.69 orx=-0.186

11 a a=—-4,b=-45

12 a x—-3%+9
b

c x=3+41V2

13 k

14 a
b
c
d YA

25

5 0
15a a=1,b=2
b y

34

0

¢ discriminant = —8

d -2V3k<2V3

16 y=4,x=—-2o0ry=-2,x=4

17 a x2+4x—-8=0

b x=-2+2V3,y=-6+2V3

18 x=2,y=—-lorx=—-%,y=—-Y

19 a x>+
b x<3orx>3

17

1 1
C ;<x<zorx>3

20 a O<x<6
bx<—-4orx>3

21 a x=%,y=-2,x=-3,y=11

b x<-3orx >3}

22 a Different real roots, determinant > 0, so
k?—4k—-12>0
b k<—-2o0rk>6
23 0<k<?d
24 a p>-8p—-20>0
b p<—2o0rp>10

(-3 V13)
*= 2
25 a x(x—2)(x+2)
b y
-2 0 2 X
c y
/N
-1/ o IN_/3 *
26 y a
G, 2)
0/2 4\ x
(2,0) (4,0) and (3, 2)
b A
0 1\/2 x
(1%1 _2)
(1,0) (2,0) and (13, —2)
27 a

faisal.rana@biochemtuition.com
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y
0 3\ X
(0, 0) and (3, 0)
b y
WA
0 1 4 X

(1, 0) (4, 0) and

¢ y

©, 6)

28 a y

8

Asymptotes: y =3 andx =0

b (-3 0)

29 a f(x) =x(x?—8x+15)

b f(x)=xx—-3)x
¢ y

-5)

3\/5 x

(0, 0), (3, 0) and (5, 0)

30 a

(=2, 0), (0, 0) and (4, 0)
(0, 0) and (3, 0)

b (0,0, B
(3(1 + 3V5), =10 + 3V5),
(3(1 = 3V5), =10 — 3V5)
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Chapter 5 Answers

Exercise 5A 2 (3,0
1a -2 b -1 c 3 d; 301
1
e -3 f 3 g3 h 2 4.0,3)
il il k -2 1 -3 S y=-sx+d
2 a4 b -5 c -2 do ?x_ytsflo
7 _ Yy="8X"T2
-e s f 2 8 2 h -2 8 y=4x+13
i9 i =3 k 1 - 9 y-x+2,y=-tx—%y=—6x+23
3a 4x-y+3=0 b 3x-y-2=0 10 {3 ) YT Y
c 6x+y—-7=0 d 4x—-5y-30=0 '
e S5x-3y+6=0 f 7x-3y=0 .
B _ Exercise 5E
tg L =7y _4:0 h 27x + 9y 2__0 1 a Perpendicular b Parallel
i 18 +3y+2=0 j 2x+6y-3=0 ¢ Neither d Perpendicular
k 4x—-6y+5=0 1 6x-10y+5=0 e Perpendicular f Parallel
4 y=5x+3 g Parallel h Perpendicular
5 2x+5y+20=0 i Perpendicular j DParallel
6 y=—3x+7 Kk Neither 1 Perpendicular
7 y=ix 2 y=-3x
3 4x-y+15=0
8 (3,0 1 1
9 G 0) 4 a y=-2x+3 b y=:3x
3 — A :l —
10 (0, 9), (4, 0) ¢y wms 4 ymaes
5§ a y=3x+11 b y=—3x+7%
Exercise 5B c y=3x+2 d y=-3x+%
1al b ! c -} d 2 6 3x+2y-5=0
e -1 £l g ! h 8 7 7x—4y+2=0
i3 j —4 kK -3 1 . .
7 p Mixed exercise 5F
m 1 n -, =q+p 1ay=-3x+14 b (0,14)
27 2ay=—x+4 b y=—x+3 (11
3 12 3ay=x+%y=-x+12b (9,3)
a4 4a y=-Sx+% b -22
5 2! 5ay=j3x—3 b (3,3)
6! 6 11x—10y+19=0
7 26 7 ay=—3x+3 b y=ix+]
8 -5 8 a y=3x-2 b 449 c 20
9 a 2x+y=20 b y=jx+3
Exercise 5C 10 a 3 b 6 c 2x+y—16=0
1 ay=2x+1 b y=3x+7 34+13 -

_ _\2 5
¢ vex 3 d y——4x—11 11 a <1+\§)—\3 b y=V3x+2V3
e y=ix+12 f y=-2x-5 12a 7x+5y—18=0 b 5%

g y=2x h y=-3x+2b 13 b y=4x+3
2 y=3x—-6 14 a ¥
3 y=2x+8 Iy
4 2x-3y+24=0 I 3 0
5 -1 (E/ )
6 y=%x+3 0,0)]0 X
7 2x+3y—12=0
8 3 ©-3);
9y:§x74
10 6x+ 15y —10=0 b 3 -3 ¢ 12x-3y-17=0
. 15 a x+2y—-16=0 b y=-4x
Exercise 5D c (%%
1 ay=4—4 b y=x+2
c y=2x+4 d y=4x-23
e y=x—4 f y=3x+1
g y=—4x-9 h y=-8-33
ioy=S« i oy=tx+ir
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Chapter 6 Answers

Exercise 6A 3 a U,=U+2U=1
1 24,29, 34 b U.,=U+3U=5
Add 5 to previous term ¢ U1 =U+1,U,=3
22 -2,2 d U.,,=U-+3U-=1
Multiply previous term by —1 e U, =U+2k+1,U,=1
3 18,15, 12 f Uy =U—(-D2k+1), U =-1
Subtract 3 from previous term 4 a 3k+2 b 3k2+2k+2 c ¥ -4
4 162, 486, 1458 5 a 4-2p b 4-6p c p=-2
Multiply previous term by 3
5 %/ _%I %
Multiply previous term by —3
6 41,122, 365 Exercise 6D
Multiply previous term by 3 then —1 1 Arithmetic sequences are a, b, ¢, h, 1
7 8,13,21 2 a 23,2n+3 b 32,3n+2
Add together the two previous terms ¢ —3,27-3n d 35 4n-35
8 3% % e 10x, nx f a+9d,a+n—-1)d
Add 1 to previous numerator, 3 a £5800 b £(3800 + 200m)
add 2 to previous denominator 4 a 22 b 40 c 39
9 2.0625, 2.03125, 2.015 625 d 46 e 18 f n
Divide previous term by 2 then +1
10 24, 35, 48
Add consecutive odd numbers to previous term Exercise 6E
1 a 78, 4n—-2 b 42,2n+2
Exercise 6B c 23,83-3n d 39,2n-1
e —27,33—-3n f 59,3n-1
1 a U, =5 U,=8 U;=11 Ujg=32
b U - Uea U-1 U°—T% g 39, 2n—1)p h —71x, (9 — 4n)x
' 2 _ 107 2 a 30 b 29 c 32
c U =6 U,=9 Uy=14 Uy=105 q 31 e 1 P
d U =4 U,=1 U;=0 Uy = 49 3 4.6
e h=r2 U=t Ui=8 U= 1024 4 a=36,d= -3, 14th term
f U=3 U,=3 Us=5 Uip=% 5 24
g U=—3 U,=1 Up=-3% Up=s 6 x=5: 25 20 15
h U, =-1 U,=0 Us;=1 Up=512 7 x:l’x:,SI
2 a 14 b 9 c 11 d o z
e 6 f 9 g 8 h 14
i 4 i s
3 U, =4n?+ 4n = 4(n* + n) which is a multiple of 4 Exercise 6F
4 U,=n-5?2?+2>0U,is smallest whenn=135 (U, = 1 a 820 b 450 c —1140
2) d 294 e 1440 £ 1425
2 ‘" }rz’bb:_g’ Czi 0 g —1155 h 21(11x + 1)
7 p:%,q:S% 2 a 20 b 25
c 65 d 4 or 14 (2 answers)
3 2550
Exercise 6C 4 i £222500 ii £347500
1 a 1,4,7,10 b 9,4 -1, -6 5 1683, 3267
c 3,6,12,24 d 2,5 11,23 6 £9.03, 141 days
e 10,5,2.5,1.25 £ 23,863 7 d=-1% —-55
g 3,513,311 8 a=6,d=-2
2 a Uy =U+2,U,=3
b U,,=U,—3,U, =20
¢ Uin= %Uk’ Ui=1 Exercise 6G
d U,,=-X U,=100 10 30
4 1 a >@r+1) b >@r-1)
e U1 =—-1XU,U; =1 r=1 r=1
f U,1=2U0;,+1,U;,=3 11 16
g U=U)*+1,U,=0 c 214(11 -7 d Zlér
h Uy, = M/ U, =26 2 a 45 b 210
2 c 1010 d 70
i U.,=U.,+U,U=10U,=1 3 19
j Uiy =2U +2(-D*, U, = 4 4 49
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Mixed exercise 6H

W N -

16

17

18

5/
10
2/
a

b

8, 11

9, 23, 51

Add 6 to the previous term, i.e. U, =U, + 6
(orU,=6n-1)

Add 3 to the previous term, i.e. U,., = U, + 3
(or U, = 3n)

Multiply the previous term by 3,

i.e. U, =3U, (or U,=3""1

Subtract 5 from the previous term,
ie.U,1=U,— 5 (orU,=15 - 5n)

The square numbers (U, = n?)

Multiply the previous term by 1.2,

i.e. Uy, =1.2U, (or U, = (1.2)" 1)

Arithmetic sequences are:

a
b
d
a
b
32

1

T TereoegN T RNTOTEPRMDRENO

a6

a=5,d=6
a=3,d=3
a=10,d=-5

81 b
5050

860

£13780
£42 198
a=25,d=-3
26733
5
—4k + 15
—8k? + 30k — 30
,%’ 4
1500 m
U,=2k—4,U;=2k>— 4k — 4
5, -3
£2450
£59 000
d=30
d=35
59
11k—-9
3

1.5
415

—3810
53467
45

s

faisal.rana@biochembitignédosmers
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Chapter 7 Answers

Exercise 7A Exercise 7G
1 ai 7 ii 6.5 iii 6.1 1 2t-3 2 27
iv 6.01 v h+6 3 —12t2 4 938
b 6 5 1-5r2 6 -12+8t
2 ai 9 ii 8.5 iii 8.1 7 10-2x
iv 8.01 v 8+h
b 8 Exercise 7H
1 a y+3x-6=0 b 4y-3x—-4=0
Exercise 7B ¢ y-2x-18=0 d y=x
1 7x6 2 8y 3 43 e y=12x+ 14 f y=16x—22
s , ) 2 a 7y+x-48=0 b 17y +2x-212=0
4 sx’ 5 ax? 6 jx° 3 (1319
7 —3x4 8 —dx-5 9 _2x3 4 y=-x4+x-9=0;(-3,3)
4 3 5 y=-8+10,8y—-x—-145=0
10 —5x¢ 11 —3x ° 12 —3x °
13 —2x-3 14 1 15 3x2 Exercise 71
16 9x® 17 Sxt 18 3x2 1 4,113 175
2 0, +2V2
Exercise 7C 3 (-1,0) and (13 9%)
1 a 4-6 b x+12 c 8 4 2,23
d 16x+7 e 4-—10x 5 (2, -13)and (-2, 15)
2 al2 b6 ¢ 6ail-> b x=+3
d 2} e -2 f 4 x2
3 40 7 x=4,y=20
4 (-1,-8) K
5 1,-1 8 dx 2+4+2¢ 2
6 6, —4 o |
9a ¥ =6x > -3x> b (4 16)
dx 1
Exercise 7D . =3x 2(12 — 3x)
3 _ 2 — 3 2 1
1 a 4x3—x b x1 c —x ? :%x2(4fx)
2 ao b 113 , 1
3 a (23, —63) b (4, —4) and (2, 0) 10 a x+x2—-x 2 -1
_ 1 _1 1 _3
c (16, -31) d (3,4 (-2 -4 b 1+3x7+lx e
C 41%
Exercise 7E 1
11 6x2+3x 2 —2x2
1 a x 2 b —6x73 c —x* 10 23007
12 — ===
1 ’
d x°-2x2 e —6xi+zx ? 327
2 14 a=1,b=—-4,c=5
L h 3+6x7? 15 a 32— 10x+5
3 1 « 1 .o _ _ sss 7.
ioSxe+dx o 3a?-2c+2 k120 + 18«2 b iy=2-7 i35

16 y=9x —4 and 9y +x =128

4 _2 1
2 al b 3§ c —4 d 4 17 a (5, %) b s

Exercise 7F
1 24x+3,24
15 —-3x72, 6x73

1 3
7x T +6x73, —qx 2 —18x7*
30x + 2, 30
~3x2— 1623 6x 3 + 48x

ok W N
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Chapter 8 Answers

Exercise 8A

1 y=4ix+c¢ 2 y=2x5+c¢
3 y=x+c 4 y=x'l+c
5 y=2x%+c 6y:%x§+c

3
7 y=5x% +¢
9 y=1ix0+c
1
11 y=2x2 +¢

13 y=4x 2 +¢

8 y=-3x"+c
10 y=-x3+c

1
12 y=—-10x > +¢

14 y=3x° +¢

15 y=3x2+c¢ 16 y=2x"+c¢
1

17 y=-9x% +¢ 18 y=-5x+c¢

19 y=3x*+¢ 20 y=x06+¢

Exercise 8B

1 a
b

(o

y=2x2+x*1+4x§ +c
y:5x373x*2+2.x7% +c
y=%x4—3x% +6x1+c
y=x4+3x% +x1+c¢
y:4x+4x*3+4x% +c
y=3x§ —2x5—jx2+¢
y:4x_% —3x+4x%+ ¢
y=x5+2.x7% +3xt+c
f(x)=6x2—3x7% +5x +¢
f(x)zxé—x*“rx*% +c
f(x)=x% x4

flx) =5x2 —4x "2 +c¢
f(x)=3x§ —ex 4
Fr) = 3% — 202+ ha? +c
) = bt — a1+ 2x0 4

3
fx) =x2—x2+3x% +c¢

Exercise 8C

1 Gxt+a2+c
5
3 2x2 —x3+¢
5 x*+x3+m+c

1
7 3846t 2 +t+c

9 P

—2x '+ 3x+c
3 1
fx? —4x? +4x+c

B+t l+c

® & N

1 1
3X24+2x% -2 2 +c

§x5+2tx—3x’1+c 10 §ﬁ+q2t+px3t+c

Exercise 8D
1 a ixt+a3+c¢ b

c I3+6x2+9x+c d
4 5 3
e sx”+2x*+c¢

2 a 3x3+2x2+4x+c b

3
c 3x?+8x> +4x+c d

3 1
e 2x? +4x% +c¢ f
21
3 a 2x*—-——+c¢ b
x
5 2
c xt-=+c d
xZ

e fxt—3x3+3x2-3x+c

1 5
f o4x? +8x7 +¢ g
s 5 g 3 1
h sx2+3x%+2x2 +c¢
1
i 3x+2x2+2x3+c
Exercise 8E

1 a y=x3+x2-2

e
I

+ 1203 +

c y=3x

e y=jix*+2x2+4x+3

2 f) = dat s+

X

2 3

3 =1-—-—

Y Ve ox
x3 x4
4 a f,x)=—7 f3x)=—
2(%) 3 3(x) 12

xnt1

b a5 x . X+ 1)

faisal.rana@biochemtuition.com

3
2x——+c¢
X
2,341,2
5x°+3x2—-3x+c¢
1
W+ 2——+c
X
2 s 4 3
567 +3x% +¢
L, 3
2x% +3x2 +¢

1
4 +x3+ ¢

1 1
——-——+3x+c
x2 x

33— 3%+ 9x + ¢

s 3
$x2 +3x2+6x° +¢

1
b y=x4—;+3x+1
d y=6Vx—1x2—4

5 1
f oy=%x>+6x>+1

5 f)=x+1;f(x)=3x2+x+1;

f0) =23 +3x2+x + 1

Mixed Exercise 8F

1 a 3x-3x2-5x+c b

a 2x*-2x*+5x+c b
s, 08 1
X*—3x>—-6x*+c

x=B8-£2+t+1L,x=7

N S @a e W N
IS

o ®
)
Nl
Il
(=)}
o
Il
O
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Review Exercise 2
(Chapters 5 to 8) Answers

10

11

12

13

14

15

a Since P(3, —1), substitute values intoy =5 — 2x
gives —1 =5 — 6, so P on line.

b x-2y-5=0

a AB=5V2

b 0=x-7y+9

c Cis(0,%

a 0=x-3y —-21

b P=(3, —6)

¢ 10.5 units?

a p=15q9=-3

b 7x—-5y—-46=0

c x=113
a y=-x+4
b Cis (3, 3)

¢ 15 units?

a Pis(§ &

b 2! units?

a d=3.5

b a=-10

c 217.5
a=5km,d=0.4 km
a -3 -1,1

b d=2

c nn-—4)

a £750

b £14500

c £155

a a,=4,a;=7

b 73

a a =k a=3k+5
b a;=3a,+5=9+20

c i40k+90 ii1l0(4k+9)
a as=16k—45

b k=4

c 81

a In general:

S,=a+@+d) +(@+2d) + ...+ (@+ (n-2)d)
+(a+mn-1)d)

Reversing the sum:

S, =a@a+mn-1d)+@+mn-2)d)+ (a+ (n-3)d)
+..+(@a+d)+a

Adding the two sums:

28, =[2a+n—-1d]+[2a+ (n—-1)d] + ...
+[2a + (n—1)d]

28, =n[2a+ (n—1)d]
S, = g [2a + (n - 1)d]

£109

n? —150n + 5000 =0

n =50 or 100

n =100 (gives a negative repayment)

a, =4 — 2k

az = (4 — 2k)> — k(4 — 2k) = 6k> — 20k + 16
k=1 ozr k= %

speaeg

(eI~

ay; = —3

e
16 —

17

18

19

20

21

22

23

24
25
26

27

28

www.biochemtuition.com

d
dy
dx

a
b

a

=2

T O 6

aogT »

6T peoegPeg B
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Q
w
I o

Q
firy
Wl

00
1

12x2 +x 2

=4x + 18x~*

3+ 3x 2+ ¢

iﬂ:15x2+7 iiﬂ:30x
dx | dx?
x+2x% x4
1
ﬂ:4+%xi — 4x
dx

Substitute values, 8 = 8

3y=x+20
PQ=8V10

v 8x — 5x72, at P this is 3
dx

y=3x+35

k=3

At (3,0),y=0
AtP,y=-7x+21

Q=(5, 153

P=2,Q=9,R=4

1 1 3
3x2 430 — 242
When x =1, f'(x) = 5%, gradient of 2y = 11x + 3 is
5%, so it is parallel with tangent.

3+ 2x% —3x — 13

3x

[

cT TP A

+ ng + 4x% -3

3x2+2

3x% + 2 = 2 for all values of x since 3x? = 0 for all
values of x

y=ixt+x2—7x+ 10

Sy+x—22=0

y=—3x3+x1+4%

(1,2) and (-1, %)

2x% —5x% — 12x

x(2x + 3)(x — 4)

Y

|
N
(=)
S
&

(=3, 0), (0, 0) and (4, 0)
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29 a PQ*=12+132=170
PQ = V170

b P =3x2—12x —4x2
dx

dy dy

AtP,—=-13,atQ —=-13
dx de

c x—13y—-14=0
30 a x(x—3)(x—4)
b y

www.biochemtuition.com

(0, 0), (3, 0) and (4, 0)
c P=(33-19)

0 3\/4

faisal.rana@bioghémtwition2éomers
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Practice paper Answers

x+2y—13=0
b y=2x
c (25 59)
7 a No intersections.

670 b 5350 c 45
iii c <4

o
T
o e
[\
=
o
I
'S

i x<$
i ox<-7,x>3
iii x<—-7,3<x<5
10 a P=9,Q=-24,R=16
b 10
c x+10y—248=0
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Examination style paper
Answers

N
P T OMTe

x=0andy=2
-3

420

0<k<24
a,=1,a;=4
24

24x2 —3x7%
48x + 53
2x4 + 6x2 + 5x + ¢
-0.4

17 4
(3,3

4
x3—3x+2

N
epoOTLIOTITRIYTNT

(=2,0) 1,0 x

10 a y=9%%+9
d 16V2
e 320 units?
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