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EXERCISE 2.1

1. (a) (b) (©)

T T T T T " T I N e s e < N S B A H N E N B

2 8 10 2 4 6 8 10 -2 0 2 4 6
(d) (e) (f)

T T Tt T T 1 T T T T T T T ¢ T T T T T T

2 4 6 8 10 2 0 2 4 6 -8 -6 —4

2. (a) [-2,7] (b) 19, (¢)10,5] (d) ]-,0] (e) -4,8[ (f) ]-0,~1[ U 12,%[ 3. (a) 5./5 (b) —/3
(©) 3 B ()4 0)4+ /6 ()62 (d)31+12./3 5.(2)2— /3 (b) JT +2 (¢) 2.3+ /15

(@ 2345215 (o) 210 +_J2E +15 13 /642415 6. (). 3f52+ J3

7. (a) {+3} (b) {10} (©)O

.. 3.J/15 . 14./3+48 .. 1344./3 + 3230
i. 10 + 5 (b) 1. 3 ii. 169
(d) {42} (e) {~12,8} (1) {0,4}

8. (a) (b) (©) (d)
Tt T T T T T TP T T T T T T T T T
-5 0 5 —4 -2 0 2 4 =5 -2 0 2 5 -4 0 4

9. (a) ]1,[ (b) 14,%[ (c) 14,6] 1. (2) 6+ /3 (b) 2,22

EXERCISE 2.2.1
11 1 3 17 4 3 4 35 92
1L@4®3O6W—5 @Op O 2@z ®F O @F @F OF

ab
a+b

3. -% 539 © -3 @3 ©2O44@20-2 b b+1+2 ©

() a(a+b) (e)ab () ai_bz (20 (h) ;“2—:%-2 (iYa+b 5.(a)—4, 4 (b) —2,3 (c) -6, 18

11 17 7 1 53 7 17 4 20 . .a—-b b-a
(d) _?7_2- (e) _Tﬁam (f) _gag (g) _57_5- (h) 57? (1) _3’0 (J) P} ) 2 7aZb
b 2b 1 2 3 1 1
(k) =b(a—b),azb (1) — ;,bzo 6. (3)5 (b)§ © 3 @0 (e) —3,§ () 1

7. (a) —%? ,0 (b)yxa ()@ (d)0,4a 8. (a) :% (b)x=1

EXERCISE 2.2.2
3

1. (a) x <-4 (b)xs—% ©)x>1 (d)x=-6 (e) x>—17Eé (f)x>§ 2.(a)x>% (b)x=1

2
m 4-(3)—23)(51

_xsg (d)x=—% () -7T=x=9 (f) S5=x=3 (g)-4=sx=16

(c)xslg 3.(a)x<1 (b)x<2-a (c)x>gé (d) x=
3 3a

(b) 2=x=3 (c) -

DN W

L5 1 3 5 3 7
(h) 28 =x =44 (i) 5SS 5.(a)x<—§Ux>§ (b)x<§Ux>§ ©)x=-12Ux=16

(d)x=-24Ux>6 () x<>

4Ux>§ ) 6<x<14 (g x<-28Ux>44

ANSWERS - |



(h) x< el

12Ux>% (i) x=-4Ux=216 6. p<3 7.(a)—§<x<2 (b) 3=sx=<1

4 4 1 1 ) a?
(©0<x<2 8'(a)l+a<x<l—a (b)1+a<x<l—a © i|_oo’a+l}u|:d—l’oo[

9'(3)_§<x<§ (b) —%<x<§L

EXERCISE 2.3.1

1. i 1. 1il. 1v. V. Vi.
Ay y y
1/2
2 y 3
x 2/3 ‘ X _34
; X X

2. (a)2 (b)3 (c)g 3.(a) y=2x—1(b)y=3x+9 (¢)y=-x—1 4. (a) —% (b)% (c)%

(d)—%1 5.y=2x 6. y=—x+17.y = )%2 8.29.(a)y = gx (b) y =—%x+3

5 1
(©)y = Bx_i (dy=-2x+1

10. (» (b) (©) (d)
f(x) Sx)

.

Note signs!

EXERCISE 2.3.2

1. Hx=1,y=2 (i)x=3,y=5 (ii)x=-1,y=2 (iv)x=0,y=1 (v) x=-2,y=-3

. . 13 17 .. 9 3 ..
(Vl)x-—S,y—l 2.(1)x—ﬁ,y—ﬁ(ll)X—1—4,y—1—4(m)X—0,y—0
. 4 22 16 78 . 5 3 . ..
(IV) X = ﬁ’ y = _ﬁ (V) X = —7, y = 7 (Vl) X = 4—2, y = _ﬁ 3. (l) -3 (ll) -5 (lll) -1.5

4. ))m=2,a=8 (ii)m=10,a=24 (iii)m=-6,a=9.
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5.@x=1,y=a-b b)x=-1,y =a+b (C)x=l,y=0(d)x=b,y =0

Q

-b _a—b _ 0
ARy (Hhx=a,y=>b-a

()X—

EXERCISE 2.3.3
1. x=4y=-5z=1 bx=0y=4,z=-2 (c)x=10,y = -7,z =2
Mx=ly=22==2 @@ Ox=2-Ly=t,z=1(x=2y=-1,z2=0 ()

EXERCISE 2.4.1

1.(a)-5(b) 4,6 (¢)-3,0 (d) 1,3 (e)-6,3 (f) 2 (g)2 (h)-3,6 (i)-6,1 (])0

2.(a)-1 (b)-7,5 (c¢) —%, 3 (d-2,1()-3,1(1H)4,5

3. () —12./6 3245 () 1=.5 (d) = l—ﬁ ©) ”_(f) fs

4. BT ) IEIR (o 32IH T ﬁ T 042 @122
(h) -5 «/_ 3 “/_ (j) no real solutions (k) 4 = /7 (1) no real solutions (m) 2i2A/1_3

3=+ 2J_ 6 J_ 6¢J2_9
5 5 7

6. (a)m=10)m<1 )m>17.(@)m = £2./2 (b) ]-», -2./2[ U ]2./2, [
(©) 1-24/2,242[ 8. (a) k = 6,2 (b) -2, -6,/2[ U164/2, [ (c) ]-64/2,642[ 10.4

(n) 5. (a) 2<p<2 b)p==x2 (c)p<-2o0rp>2

EXERCISE 2.4.2
1. Graphs are shown using the ZOOM4 viewing window:

v i -
| [ %

.

\

X=1 Y=0 Y=-2 =2 Y=-2

(d) \ / il (© / ] @ \ | f 1

X=-.5 ¥Y=-1.25 X=.5 y=-2.25 K=-1.5 Y=-1.25

(2) //‘\ 1] (b /7\\ ] O \ / 1

ol \
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G)

/!\1 (k) 1 ()] \J 1

| L] /Y=Z.S X=1.5 /Y= -1.25 ¥=.3 Y=.67

2. Graphs are shown using the ZOOM®6 viewing window:

ALY

\ Y

(-2,0),(-1,0),(0,2) (-2,0),(3,0),(0,-6) (-0.5,0),(3,0),(0,-3)

A L] A

1 v [\

(-2,0),(2,0),(0,—4) (-2.79,0),(1.79,0),(0,-5) (-2,0),(3,0),(0,6)

(h) (i)
) 3 [ \

1\ [ Y

(-0.62,0),(1.62,0),(0,1) (-2.5,0),(1,0),(0,5) (-3,0),(0.5,0),(0,-3)

’ \\ / "’ VAR (D \ [

/ \\ ¥

(3,0),(0,3) (-2,0),(4,0),(0,4)8 (-0.87,0),(1.54,0),(0,—4)

1

3. (a)x=1(b)(1-1) (c) i. (hTﬁ 0) ii. (0,1) | 4. (2)x=1(b)(1,9)

7

2232 N ) 9 9 25
(c)1.< ; ,o) ii. (0,7) | 5. k=7 bk<y @©k>7 6.(@k=7Z
(b)k<2§5- (c)k>2—85- 7. k=21 (b) -1<k<1 (© k<—-1Uk>1

8.(a)y = %(x—2)(x—6) (b)y = —g(x+4)2 ©)y = 2(x—2)2+1 )y = 3x2—6x+7
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9.(a)y = —%x(x—6) (b) y = ;L(x—3)2 ©y = g(x+2)2+3 @y = —§x2—2x+4—t39

EXERCISE 2.4.3
1. (a) J-0,2[U]1,00[ (b) [-3,2] (¢) }-0,0]U[4,%[ (d) 15,3[ (e) J-o0,~1.5]U[-1,%0[ (£)]0.75,2.5]

2. (a) -0, -2[U-L,eo[ (b) [-2,3[ (¢) ]-o0,-0.5]U[3,e0[ (d) [-2,2] (e)]il@,ﬂ[

(f) J-o0,~21U[3,00[ () 152 LB () 25,17 (i) J-o0,-3[U10.5,0¢[ () 11.3[ (k) 1-1,0.5[ () &
(m) @ (n) [-1.5,5] (0) J-o0,~2[U]% [ 3. (a) -1 <k <0 (b) 242 <k <22 (c)n=-0.5

4. (a)i. -0~ 1[UJ2,00[ ii. [=1,2] (b) i. J~0,2[UT3,00[ ii. [2,3] (¢) i. J1,3[ ii. J~o0,1]U[3,0[
(d)i.1-210 i, T2 U] (@) i, T, -2[UR,e0] i [-2.2] ()i J2-5.2+.3]

A

ii. ]-o0,2- 3 U[2+./3,0[ 5. \/]0,1[ 6. [-2,0.5]
\
7. (a)i. J2-Je,2- 2 [U]2+ /2,24 J6 [ ii. [2(1-42),2(1 + 42) {2} iii. ]2(1-43), 2(1 + /3)

(b) 1. [S‘Z“/E, ! +2“/E] ii. all real values 8. (a) {x: x < -3}U{x:x>2} (b) {x:i=1 <x <4}
(0)i. {xrix<0.5}ii. {xi—2<x<0} 9.(a)i. 10,1[ (k=1); -1,0[ (k=-1)ii. D (b) k>1.25

. |

EXERCISE 2.4.4

1. (2) (-2.-3) 2,5) (b) (-2-1) (1.2) () (—é -2).(2,5) @ (—3 —14§) (1,0)

(e)<_9 19>( ) (D<3+J_3—3 «/ﬁ> ( —J7_3—3+Jf3>

2 4 8 4 8

(@) (1 — «/B, 1— m>’ <1—+ “/E’ 1+ «/ﬁ> (h) no real solutions

2

(i)(l_“/ﬁ 5—&/?7) <1+J_7 5+3J_7

2 2 2
4 56)(3 7

) (j) (<2,-3), (2,1) (k) no real solutions

! ) ©0.2.6,2) @ (a-a),(3%) ©0

2. (@) (14). (784 () (3, I >3

123
2 4

4../30 5.1.757. _2—;9 (=%, -3)U (1, %) 10.0.5 M. c = &

(f) (2.8) (2) @ (h)( ) 3. (a) 22./6 (b)) m<-2./6,m>2.6 (c)-2./6<m<2.6

14 196

13. (a)i. (1,3), ( :

) i (=2,12), (7 49) (©)i. A(1,3), B(-2,2) ii. 4 sq. units
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EXERCISE 3.1
1.(a) =2x3+6x2+x-7 b)) x*=x3+12x2+2x-9 (¢c) 6X°=T7x3+9x2+2x-6

(d) 2x7 =2x0 —x3+8x*=5x3-2x2+7x—-3 () 4x0—4x* + 12x3 +x2-6x+9

() 9x3 — 1202 — 18x + 13 2. 3x+1+—2— 3. 242~ 3x+ 11— —>
x—1 2x—1

4. xz—x—5+M 5.2x2-Tx+7- 17 6. -1+ 3—x
x2-2x+3 x+1 x2+3

7. 3x— 1)(13—6—3x—2x2) + 53_2 8.19.-110.-12 11.5

EXERCISE 3.2

1. (x— DQ2x=3)=2 2. (x=3)Bx> + 10x +29) + 90 3. (x + 3)(2x> — 7x* + 19x - 57) + 174
4. 2x— D02 —2x+4)+1 5. (x +2)(2x° — 4x% + 11x - 23) + 46

6. (4 —x)(> +4x% + 18x + 72) — 283

EXERCISE 3.3
1. (2) =6 (b) 15 (c) 8 (d) 1.25 (e) —% 2.6 3.(2)7 (b)70 (c)21x+28 &.—6 5. (a) 11 (b) 3

EXERCISE 3.4

1. (a) (x=3)(x=2)(x+5) (b) (x=2)(x2+3x+5) (c) (x=2)(x=1)(x+2)

(d) (x=2)(x+2)Bx+1) (&) (x=3)(x+3)2x-1) () (x=2)(x=1)(x2+3x+4)

() (x=2)2(x+3) (h) (x=2)2(5x-4) (1) —(x+4)2x=5)(5x+2) () —(x+1)*(5x-1)

2. 6x3-4x2-2x+3 3. _zg 4.0, (x+4)(x+ D(x-3)5. 2x+ D(x +2)?

6. (r—5)(2+x+2) 7o (x— 122 — 3x +2) 8. (a) —(x— 1)(x+2)(3x—1)2 (b) 1,-2, &

3
9 a=-1,b=2M.a=-2,b=113.a=-9,b=24, (6x>+9x—2) ©) )y
1.5 22 +8x+215.3° 52+ 6x+4 16. a+c = b+d 17. -8 /\T

1
3

18.a =1,b = -3,¢c =3,d = -1 19. (x-2)2x+1)(3x+2) 7} N
) P
5’ 5’

21.m=3,n=-4, k=-12; X3+ 3x2-4x-12 = (x-2)(x+2)(x+3)
22.k=-2n=328a=3b=-6a=-3b=6 26.(c2+ap+p)x—ap(c+p)

20. (a) m = k = —7?8 (b) (x=2),(x+3)

EXERCISE 3.5.1

1.@-3,-1,2 (0 1,12 (©-2,-1,3 @
()5, -2%42 ()1, =6 2.1,1,5 3.
6. (a) (x+2)(x=3)(x+4) =0(b) (x+1)(x-0.5)(x-2) =0(c) 8x3—16x2-2x+4 =0

134 @) H-1L3 (©-410)-2 2210
3

1
3,1.24.-1,2,35.4]1

7.(a) :——7—1:1—2————— /337 J(Mb)-1,1()—4,-1,2 (d) 1, %, 3 8. (a)-1.75,0.432, 1.32 (b) 3.77

(c)0.309 (d)-1.68,-0.421,0.421,1.68 9. -3, —% , 2 10. No other solutions
M-m=1,n=-6,x=6,-1,2 12.1,4,7
ANSWERS -6



EXERCISE 3.5.2
1. () I-L1[UJ2,00[ (b) J-00,-2]U[2,3] (c) [-3,-2]U[2,e0[ (d) JO,2o[ {1} (e) {-2}U[-0.5,%0[
(D) =00, ~4[U}-2,2[ (g) |-, 1[U]2,00[\{~1} (h) ]-o0,2]U{3}

2. (a) -3~ 1[UR2,[ (b) |-, JU[1,2] (¢) [-2.~1]U[3,%[ (d) ]

1 3
3’2

[Ul4,00 (e) [3,0I

(H) B[ (2) J-oo.~4[ (h) [-2,2 - J/10]U[2 + /10 ,00[ (i) ]-00,— 2 = /2 ]U[- 2 + 4/2, 5]

() oo O [ULL B[ (K) J-0,1] (1) J-o0, 1513

EXERCISE 3.6

2

(U]

S o]

1. (a) y (b) YA (©) Ay (d) yA
2
NLAL AL O
i) H > : 3x= -1 5 2] o
/ |\/ / N/ / \/ ! —3/ 1\/3=x
© I © \yy ) |y
~1/3 2/ \3 - _0.5/‘2 2/‘ A Ai 0.5
X 3 'x .
TiEi\vAs
D Ay () YA (k) v A @ Ay
/\/ /] \/ s
- AV *
/ 3 x ]‘2 2 x
5 !
CORE ™y ©0) ) v i
_1\ ) /= v A
3 x ) \ _3/\_1 h =x
-2 X _3\/ 3 =x /
(q)

Ly (¢)
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© (0 5 @ (h) y, (i)

A

2N _/-1

=
'><
—
[\"]
-
=y
|
=)
<M
=\
|
[\)
. |

G

11. A

"y

_ /b

4.0y = —me(x+3)(x-D(x-5) B)y = g(x-2)2(x+4) © y = 52(x-3)
dy = %(x+2)2(75—29x) (e)y = é(x+2)(4—3x)(x—3) Hy=-x3-x2+2x+8

5.(2) y = 3(x+2)(x=2) (b) y = 322(x=3)(x-5) (© y = —¢(x+2)2(x~1)(x-3)

©) yA yA 7-

ol __!’Z,

6. (a) \
y
X or X

b v
VRN |
—bc b / ‘
{(a,0),(a+1,1)}

(b) {x:x>a+1}

—

.

EXERCISE 4.1.1
1. (a) b2+ 2bc+c? (b) a®+3a%’g+3ag*>+¢g> (¢) 1+3y+3y?+y3
(d) 16 +32x +24x2 + 8x3 + x* (e) 8 +24x +24x%2+8x3 (f) 8x3 —48x2+96x — 64

g 2_4 2 i 3 _1_ 4 3_ 2 —
(g) 16 + 7x+49x +343x +2401x (h) 8x°—60x%+ 150x — 125
(1) 27x3 - 108x2 + 144x — 64 (j) 27x3 —243x2+729x 729 (k) 8x3 + 72x%2 +216x + 216
(1) b3 +9b%d +27bd? +27d3 (m) 81x*+216x3y +216x2y2 + 96xy3 + 16y*
(n) x>+ 15x*y + 90x3y2 + 270x2y3 + 405xy* + 243y (0) 1—235- + 150 +60p + 8p3

p p

1
3

4 3 2
(p)l—?—3—%+24x2—8x5+x8 Q) q5+10;] +4OZ +80q +&C—I+2 (r)x3+3x+§+
¥ x p p Py pi2 15 X

EXERCISE 4.1.2

1. (a) 160x3 (b) 21x3y% (c) —448x3 (d) -810x* (e) 216p* (f) —20412p%q°> (g) —22680p
2. (a) —1400000 (b) 6000 (c) 540 (d)—-240 (e) 81648 (f)40 3. 1.0406 0.0004%

4. i. 64x%+960x5 + 6000x* + 20000x3 + 37500x2 + 37500x + 15625 ii. 19750 iii. 20.6

. 63 231 130
iv. 0.1% 5. 19 6. - -8— 7. E 8. —ﬁ

13.(2)0 (b)=59 1. a = 3,n =8 15.a = £2,b = =1

9. 2010. a =3 M.n=5 1R2.n =9
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EXERCISE 5.1

1. (a) dom = {2, 3,2}, ran={4,-9,9} (b)dom={1,2,3,5,7,9},ran=42, 3,4, 6, 8, 10}
(¢) dom = {0, 1}, ran = {1, 2} 2. (a) J1, %[ (b) [0, ®[ (¢) ]9, [ (d) J-e», 1] (e) [-3, 3]

() J=o0, o[ (g) 1-1,0] (h) [0, 4] (i) [0, %[ (j) [1, 5] (k) ]0,4[ (I) J-oo,~1]JU[1, [
3.(a)r=[-1,0[,d=[0,2[ (b) r = {y:y=0}\{4},d=R (¢c) r=[0, o[ \{3}, d = [-4, [ \{0}
(d)r=[-2,0[,d=1[-1,2[ (e) r=]-, o[ d=]-0, -3]U[3, o[ (f)r=[44],d=[0,8]

4. (a) one to many (b) many to one (c) many to one (d) one to one (e) many to many

(f) one to one 5. (a) R\{-2} (b) ]-, 9[ (c) [4.,4] (d) ]-o0, 2]U[2,%[ (e) R0} () R

(@) RM=1} (0) [-a, [ () [0, [ \{a@®} (j) -, —a]U[a, [ ()R (1) R\{-a"'}
6. (a) J-»,—a[ (b)]0,ab] (c) ]-», }La3] (d) [503,00[(6) R\a} () ]-0,a (g) [-a,%[ (h) ], 0[

EXERCISE 5.2

Graphs with graphics calculator output have standard viewing window unless otherwise stated.

1. (2)3.5(b)i. 2(r+a) + 3 ii. 2a (¢) 3 2. (a) 0, %% (b) —2 © [0, %(ﬂ

3.(a) —%xz —x+ % , —%xz +x+ % (b) £4/2 (¢) no solution

a.(a)x=0,1 5. (a) i. i,

(b) / \ / /
~—— <

[ Y B

Window [-2.2], [-1,1] (b)i. {242,242} ii. {3, -2}

Range: [-12, 4]

6. (b), (c), (d), (e) 8. (a),(d), (e), () 10.(a) {y:y>1}U{y:y=-1.25} (b)10 1. (b) 1
12. (a) only - it is the only one with identical rules &

\ / domains.
13. (a) [-3, [ (b) [-3,0] (¢) [3, o[ (d) [1.5,3[U]3,e0[
14. (a)i. p(x) = 8+2./16-x2,0<x<4

Window [-2,2], [-1,1] ii. A(x) = xJ16-x2,0<x<4
(b) [0, 1[ (b i. .

9. (a)

EXERCISE 5.3.1
1. (a) yA (b) vl

x (©) y\
N
1 L3\ 4,2) N

/ X
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4.@ N, ., O & 5.(a) ¥ (b) 6. (2) Yk 4
x -2 7 (15)
4 \ 2 -

<b> TR a9 a7 @ Yk ®
h _
AN ~
! x
| —i a\%_ﬁ \/‘a s
EXERCISE 5.3.2
1.
(a) , (b) (©) L (d) A (e) \ s :
! -1 . T os > -
(f) yT () v . (a) "
1 y
. 5 2
‘ | 3 = 10 = 4 = _
3 3 X
™) M, 4
2 =x 8 X
(g)yﬂ (b) YA
8 \_/
[2, [ Pl
— 5 %% P ) 2 'x
(©), A
[0, oo
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YA

2
X
YA
1
X
\/' :
1 S o
| _ | '} v 3 X
| | = > {xix=-3}U{x:x=1}

(b)i. @ ii. [-2,2] iii. {+4}
EXERCISE 5.3.3
1. (a) ¥\ (b) »\ (c) »A (d) 7k (e)

15
(1.4 /3) (- (12.5) (13.2)
) |

1
e 10, [ /1 0. ] 10, /1 0l 10, o
g x =

—

v

X X

® o, © ™, W 0y
(-1.5)
lw,w[ 10,
X X

(along the y axis).

() v 3.b’ has a dilation
effect on f (x) = a*
s

. |

ANSWERS - 11



5. (a) [1, 16] (b) [3, 27] (¢) [0.25, 16] (d) [0.5, 4] (e) [0.125,0.25] (f) [0.1, 10]

6. (a) y, (b) y (c) v A (d) 7.(a)-1.5
R < B e _\ (b) \
g
T e el Tl w\%
I X R
T N7 g =
f=g:x=1
8. (2) 2.2+¢ [ (b) [-1L1[ (¢) [1-e, 1+ 1 / fogia<l
9. (a) A ()2 10.(a) YA () ©
—_ — 1 2 - -
=1 =1/ \
\(1,3)._(13)
P A :
2 x '
10,2[U{3} J=,3]
©)y) (d) 1B.a) | b) | s © i
(dh [0,11/3]
_ 3 L
_ * - 2.0
1 12 ' 2 x R
) ED) 1 X —
@ 14. (a) A ® ¥ (c) vk (d) A
%) x /7
e T e o ==
(E) 1 () vk 15.(a) (b) ] 16. (a) JA
‘ \ V | 10,11
? x= 4 7 :/
‘ \ —a\ 2 W =x
d| A (©) 4
[1,e0[ ;I ~_d
—_—

EXERCISE 5.3.4
1. @) (b)
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EXERCISE 5.3.5

1. (a) (b)

A

EXERCISE 5.4.1
1. (a)i. f+g: [0, o[ >R where (f+g)(x) = x>+ ./x [0,00[

i, f+g: 10, o[—>R where (f +g)(x) = )lc+1n(x) [1.00]

ii. f+g:[-3,-2]U[2,3]—>R where (f +g)(x) = J9-x2+./x2—4

(b)i. fg: [0, o[ >R where (fg)(x) = x?/x = x3/2

ii. fg: 10, o[ —>R where (fg)(x) = @

iii. fg: [-3,-2]U[2, 3]+>R where (fg)(x) = /(9 —x2)(x2—4)

2. (a)i. f—g: |-, o[F>R where (f—g)(x) = 2e*-1 ]-1,00[

ii. f—g: ]-1, o[F>R where (f—g)(x) = (x+1)—Jx+1 1-0.25,00[
iii. f—g: ]-o, o[ —>Rwhere (f-g)(x) = [x—2|—|x+2| , [4.4]
(b)i. flg:R\{0}, —>R where (f/g)(x) = lfxex

ANSWERS - 14
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il. flg:1-1, [ —>R where (f/g)(x) = Jx+1

iii. f/g: R\M—2}—>R where (f/g)(x) = [*=2
X+

3.1 (a) fog(x) = X"+ 1, gof (x) = (x+1)" (b) J-o0, o[, |-, o[
i, (a) fog(x)=x+1,x20, gof(x) = 2+ 1 (b)[1, [, [1, o
iii. (a) fog(x) = 17, gof(x) = (x+2)*=2 (b) [0, o[, [-2, 0]

iv. (a) fog(x) = x,x=0, gof(x) = x,x=0 (b) R0}, R\{0}

v. (a) fog(x) = x,x20, gof(x) = |x| (b) [0, [, [0, ]

vi. (a) fog(x) = —15 —1,x =0, gofix) does not exist (b) ]-1, oo[
X

vii (a) fog(x) = X x=0, gof(x) = x5, x=0 (b) 10, o[, ]O, oo
viii. (a) fog(x) = |x| =4, gof(x) = |x—4| (b) [-4, [, [0, o[

ix. (a) fog(x) = lx+21° =2, gof(x) = |x’| (b) [-2, L, [0, oof
X. (a) fog(x) does not exist, gof(x) = (4—x),x=<4 (b) [0, o[
. )C2 X 2
xi. (@) fog(x) = . gof (x) = (=) - x=-1 GO IL [0,

xii. (2) fog(x) = X+ |xl +1, gof(x) = ¥ +x+1| (b)[1, [, [0.75, o[
xiii. (2) fog(x) = 2%, gof(x) = 2% (b) [1, [, 10, o]
xiv. (a) fog(x) does not exist, gof(x) = ﬁ -1, x=-1 (b) R\{~1}

xv. (a) fog(x) does not exist, gof(x) = ;—i——l +1 (b) 1, oo

xvi. (a) fog(x) = 4“/;, x=0, gof(x) = 493%

(b) [1, e, O, o[
4. (a) fog(x) =2x+3,x€ER (b) gof(x) =2x+2,xER (c) fof(x)=4x+3,xER

5. g(x) = X IL,xER 6. (a) fog(x) = }C+x+ 1, x ER\{0} ,]-o0,~1]U[3,00[

(b) gof(x) does not exist. (¢) gog(x) = x+ )lc + 2x ,x=0, ]-0,-2.5]U[2.5,0]
x +1
7.A)9(b)3 9.(a) x = =1 (b) x = 1,-3 10. (a))lc (b) 2x_-)|C-1

1.

(x— 1)2+4 22 12.(a) r;Cdyand r,,,Cd, (b) g(x) = 4(x+1)%, xER
hof (x) = { 5_xx<2 13. (a) fog(x) = x, x € ]0,[ range = ]0,00[
rangye - (b) gof(x) = %(ln(ezx—l) + 1), x ER (= x) range = ]-0,00[
() fof(x) = €2 -1 x ER range = Je” 0]
@3 14.. (a) hok does not exist.

=X
| (b) koh(x) = 4log(4x—1)— 1,x>‘—1L,R

15. () S=R\I-33[;T=R b) T = {x:|x[26,x=0};S =]-0,-3]U[3,0[
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16. Ay  gof does not exist ); A
_Aj 2 /'\} //'\ 7 '\\‘
A A A ) o
21 N sed : NI I
A =
h - ' v = fog() X
0] 1 P9 43 67 Y0 123 ¥5367 89
17. (a) Dom f'= ]0,[, ran f = ]e,[, Dom g = ]0,00[, ran g = R y
(b) fog does not exist: r, =R d, = 10,%[
gof existsas r; = Je, [ Cd, = 10,%[ 1+In2 B

(c) gof:10,0[ >R , where gof(x) = (x+ 1)+ In2
18. (fog)(x) = |x|, x ER ; range =[0, o[

19. () © » 20. (a) s\
fof(x) = x
(0 ?;Ir:&{m[ 1 Ainfnot g range = |1,
% X 1 =

(b) gof: 11,o[ >R, where gof(x) = x
(d) fog*:]1,0[ >R, where gof(x) = x

21.d, =R\{§}, ry =R\{§}, re&dy, fof (x) = x
22. (a) YA (b) dfog = [—ﬁa, ﬁa], fog = 2a—x;2

J2a
(¢) dyop = [-2"%a, 21%a], fog = $A/2a4—x4,

—2a a x range = [0, 2a]

EXERCISE 5.4.2
1. (a) %(x— 1), xER (b) 3/x, xER (¢) 3(x+3), xER (d) %(x—2),xE]R (e) x2-1,x>0

0 (=12 x=21 (@) 11,40 ()

)y
9

®)y
X
1 X

3.(a)Jx+3,x=-3 (b) - /x+3,x=-3 4.ﬂ,—1 <x<1
y y
-3

J1—=x2

0.1)
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5. (@)

14

(2) - O :\q
| (8.2)

N« /1

4,-2) /2 B =
|

6. (a) f1(x) = logy(x—1),x>1 (b) f~1(x) = logy(x+5),x>-5

(c) fUx) = %(10g3x— 1), x>0 (d) g7'(x) = 1 +log,,(3-x),x<3

!
() h\(x) = log3<1 +§>,xER\[—2,0] (f) g-1(x) = 10g2<m>,x>—1

7. (a) ﬂy (b) Y A inverse (C) (d) %\
/ M T
> 3 X \\=x
4 /
inverse
- |- _ inverse
A
()

Iy

T | =
- .l__l — =

| inverse

8.() f(x) =2*~1,xER (b) f(x) = %-IOX,xER () hi(x) = 21-* xER

inverse

(e)

(d) gl(x) =3"*1+1,xER (e) h'i(x) = 572+ 5, x€R () f1(x) = 1-1032-%, x ER
9. f-1(x) = -y“1+A/x+ Lx>-110.(a) f~1(x) = a—x (b) f1(x) = x_%_am
(© f(x) = Ja*—x?

b |
- M. ') =32_x
) T—ALD
(-1~
dom = [~1, o[, ran = [-1, o[ 12. 2. o] 1B.R\15 5
14.. (a) Inverse exists as f is one:one 2. ) [ {157 \\
(b) Case 1: S =]0, oo A 7 Case2: S =]-,0] Y
/2 77 _ /2
g_l(x) - XtAx 4 ‘g_l(x) _X—AJx7+4 B N

.
.
,
.
g .
— .’ 1 ‘
.
2 // 2 4 X
, 1 .
, .
, .
, g
, 4
, 4
, 4
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15. /- 1(x) = a(x2+1),x=0 g

{x: f()=f1(0)} =9

N?x

f1is one:one

\ / i.
f(x) =

inverse exists:

18. gof exists as ry C dg . It is one:one so the

y
6
5.4
X
| 6
y
\1I o/
1 3
/o -
v. {-1,0, 1}

20. (2) i. rom(x) = e¥*, x =20 ii. mot(x) = Jer,xER (b)i. (tom)1(x) = (In(x))3, x> 1

ii. (mot)™(x) = Inx2, x>0 (c)i. & ii. neither exist

(d) Adjusting domains so that the functions in (c) exist, we
have: rom=1(x) = (mot)!(x) & mtor1(x) = (tom)1(x)
(e)Yes as rules of composition OK.

21. (a) 1 (b) » 0.206 22. (a) \; /
0.25 ‘ g=

X

(b) fog exists but is not one:one
(c) i. B =[In2, oof

ii. (fog)™':[0,°o[ =R where, (fog)'(x) = In(x+2)

iii.

ANSWERS - 18
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EXERCISE 6.1
1. (@) y=(x-4)2 b)y=(x+2)2 (c)y =x2+5 () (x=2)2+y=2(e)x2+y =4

Hx2+y =0 (g y = x—i4’x¢4 (h)y = )%—l,x#O () (x+1)2+y2 =4

) 9 9
2 _ 2 = 2 2 =
G)y —x_3,x;=3 k) (y+3) x,x#O M x+y 8

2. (a)i (b) i Ay
AY 3
\ =
3 2
la} /1, x
X 54 13 4 3
20 343 — 1
(a) il (b) ii Ty
4
y 3
‘ R —
s} \ 1
j X
i x " 2L [ 14 345
B2 0 3 4 |
() iil (b) iii
y X
X e 3
Eop] 3 4 \ -
I~
(a) iv (R) v A
N \ ; ol
3 \ 2
X 1 X

6. First function in black, second function in red

(a) (b) ()

A XZ\ \u y
y
\ |
5
ﬂ -5 X
-2
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X

§) Y 1/7. Note:coordinates were asked for. We have labelled most of these with single numbers.
4 U (b) Ay (c) A (d

\y

b
i
I
|
—
><‘ \
-

o —

~ L N DN

=4 >

. |

(2,8)

=Y

il |

(4-2)

8_@(2) (b)(_oz) (c)(‘ol) “‘)(é) <e>(‘02) (f)(_o4) (g)(_Zz) (h)(‘;)
o(sJo(2)e(2) o3 m(Z)w( ) o(3)

9.(a) g(x) = f(x-1)+1 (b) g(x) = f(x+2)-4 (c) g(x) = f(x-2)
(dg(x) = f(x-1)+1 (e) g(x) = f(x-1)+3
10. (2) | fy vk ii. y iii. iv.

| s

(-0.5,0

2.4
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(c) i

—_ —4 p—

(d)

sy

My-= {f(x+2)+2,—3sx

1
-3

=
=

f(x+4)+2,-5=x

EXERCISE 6.2

@, % © yK@ | , /

—

|

(b)
) y
2., :(a) 0wy : (b)y%(c) (d) ) u
Y
a)

3. ( (b)
44
i [ TAy A
\\ N
3 1 —
. X
X S B [ 4343
L2 5 43 r 1
/!‘
A \\ A
il. 3 :
. \
T ]
X 5 e [/ 43
mi] 16
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(b)
¥

iii. A ;
_2_11 . % ) -&z\i 1 4 3
1v. 4A \ f‘y
L \ 1/
A X
X _5 -\ 13 42 4 3
T ENEE 117/
i
4. i (a) 2“)’ (b) YA
1
| = NN
9 ~— 9
_Ev 5\ ) ‘1/ ’
-2
IR
y = f(x)
o3x» ? y = f(x)
3.0) d S -
" T '
ii. ’ (a) Ay (b) YA
8
4
\ ~ 3/\'0 3 9o x
VARG A
-8
- f(x)< o Ay W ook
= f(x)
o1 N VT f(x)
(3,0) X ;

5. (a) f(x) =

© f(x) =

(e) f(x) = x*

@ f(x) = %y = 27f(x=3)

2

My = fEOFT b)) = Xy = 3f(x-2)-3

()

y=128f(x-3)-2 O = Jx ¥ = Lf(x)+2
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6. @y ©7)
(23
7/—3 2100 1 2°%% 5
@-n X
(-6,-5) 0,-5)
e——0(1,-4)

(54) (-1.-4)
7. i 2 ii. x2-3  ifx=2 i 252 if x=2
f(_x): (X+2) ifx=0 h(X): ' X): .
4_x if x<0 3—x ifx<2 12 -2x ifx<2
YA
=
1v.
4x2 if x=1
k(x k(x
(x) {6—2)6 if x<1 (%)

i

@, 2) = £(x) (a)
4, 0)
M

1
@y =5/

9. (a) (b) (©) (d)
a>0
A vk y y —
(1,a) (1/a,1), ‘(1’1) ‘(a ’ ll)
bﬁ i >
- (-n(L1!
o o (=b,0) | . M 2 a)
o = a ‘< 0
10. (a) (b)
YA YA

[ |
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EXERCISE 6.

3

1. i
(aﬂy
/3 3 3 x
2 2
© ﬂy
0,3)
(-2,0) X
- -2 — 4+ — — — -
(e)
VA
12 ,
1
\// ¥
/—2 10 1 /2 3 «x
(1’_1)
ii.
(a) 4
3 3 Y
2 2
© Ay
2 N
x:
0,-3)
(e)
YA
WaNE N
AN
(1,-2)

() ; Ay
|
_____ S )
_2/1 5
|
!
(b) v
1\
> 1 0 N2 4 x
-1
(d) ‘

() |
YA /w
1/
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2.y =-f(x) Dy =f(=x) (©y=fx+1) Dy = f(2x) (e) y = 2f(x)
3. () (b) (c) (d)

Ao Yhy v\ 23 A
/ \(@ / \2@ I /\
ARV AY

-1

- |

© ) © (h)
zyn | Ji A A Ylyi
| I R > |
_/ L > | 1/=x_ (2,-2) |2
| |
(i) 0 ®) O

2 f—
\ 7
(m) (n)
YA 05 g y Aﬁ
I T2
A\ \
|
I X
@ (r)
YA yA '
2.4) |
o X
5 7 >
AN Ty
[
(©) (d)
-3 X
B ‘
2 2x
(-2,-2 | %—1)
(g) (h)

) (=.5,-2) )
(-1,1)
2 1
-2 X —1
(1-1) ’\/
(.5,2)

Y.
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5. (a)i

(b) i1

. |

6. (2) A (b) A () A

(d)

(e) () Xﬂ
5 1

. |
s
—
. |
. |

EXERCISE 6.4

1. (@ Coy ! (b) : v o (© .l
JRS. VIV
= 50 > \_2 b1 2 3w sl %_ B t
AN AN |ﬁ

(d) (©) ; ;v M, o

o J: /!

! L __n
== i _?—1:_1 ?['x ___3_|1__=;

- : : : |

) /\ - |

2 (a)

(b ><. | y/% © : yn‘/
| |
) = :
[ —-4 .
L |
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(k)

EXERCISE 6.5

1. (a)i j“ y :k (a) ii
1 :

-1 -2 2

(b) ii oAl ©i j: ; ':\«:)ii
T : Tz :
2. (@ y‘X >Q (b) HM ©  u\
=T 4 B I S 1
@ \/ |
2

3. (a) g vk 7/ (b)i. y 4/ (b) ii A

yT

. |
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(©i A

4.
5.

(c) 1i
6. (2
7.

EXERCISE 7.1.1

27y1> 91
b
8x3 ®) 216a®

1. (a)

. 1-b®
(h) 2(47+1-4) (i) — 2. (a) 64 (b)

1654

© 2042 @) 2 (o)
27y

3x2y2
8

1ii

=

—
v\

|
<

Q

=

Gom oho@ ol tee

(f) 3n+1+3 (g) 4n+1_4

2
n+ 22

2m—-2
(b) 37n-2 (C) sn+1 (d)9(e) 26n+1 (f) 21-3n (g) x2+4n—n2 (h) x3n2+n+1 (1) 27 4. Yy -
xm

8
5.(@) 81 (b) ~25 (© y-x @)
y

2x +
x+1

ANSWERS - 28
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1 1 l n-2 b_7 mn pP+q 2"/21
@ 777 © mrpaTiE O 5 7@ U8 0 1© 5 @ e © 2od o 240
7 7/8 1712 3n-2p2n-2 n Jm-on6x 5"
() 5 () @ 8. (@) <1112 (b) 2a¥-2620-2 (¢) 20 (@) -1 (@) S22 (D x+ 1

EXERCISE 7.1.2
1.(2)2 (b) -2 (c)§ (d)5(e) 6 () =2.5 (2) 2 (h) 1.25 (i) % 2. (2) -6 (b)—% () =3 (d) 1.5 () 0.25

1 11 .
() 0.25 (g) 3 (h) 7 (1) -1.25

EXERCISE 7.1.3
1. (2)3.5(b)3.5(c) =3 (d) 1.5 (e) 3.5 () 1.5 (2) 1.8 (h) —‘7‘ (i) 0 2. (a) —0.75 (b) 1,4 (¢) 0,1

@34© 14002 3. @-1120)3134© 3.3,2@-1,12() 37,522 1

EXERCISE 7.1.4

1. (a) i. 5.32ii. 9.99 iii. 2.58 (b) i. 2.26 ii. 3.99 iii. 5.66 (c) i. 3.32 ii. —4.32 iii. =6.32 (d) i. —1.43
ii. 1.68 iii. —2.86 2. (a) 0 (b) 0.54 (¢) —0.21 (d) —0.75,0 (e) 1.13 () 0, 0.16

EXERCISE 7.1.5

1. ()2 (b) =1 (c)0.5(d)0.5 2. (2) 1 (b) 0.6 (c) 0 3. (2) 0 (b) % a. (a)-1,2 (b) 2,3 (c) -1

(d)=6,1 (e) 0,1 (f) 1 5. (a) 1.3863 (b) 2.1972 (c) 3.2189 (d) @ 6. (a) 0.4236 (b) 0.4055
(¢) 0.3054 (d) —0.4176 7. (a) 0 (b) —0.6733 ()0 9.3610. a = e,k = In(J2)

EXERCISE 7.2
1. (a) 1000 (b) 1516 (c) 2000 (d) 10 days 2. (a) 0.0013 (b) 2.061 kg (c) 231.56 yrs

(d) 3. (a) 0.01398 (b) 52.53% (c) 51.53m (d) 21.53m
W !
2
! t =X

&. (2)i. 157 ii. 165 iii. 191 (b) 14.2 yrs (c) 20.1 yrs (d)
N

150

5. (a) 50 (b) 0.0222 (c) 17.99 kg (d) AW
5
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6. (a) 15000°C (b)i. 11 900°C ii. 1500°C (c) 3.01 million yrs
150 000 |\~

7. (a) 0.0151 (b) 12.50gm (c) 20 years (d) 200k--- --

8. (a) $2 million (b) $1.589 mil (c) 30.1 years (d)
2 000 000

9. (b) 0.01761 (c) 199 230 (d) 22.6 years

10. (a) 20 cm? (b) 19.72 cm? (c) 100 days (d) 332 days
11. (2) 1 (b) i. 512170 ii. 517217 (c) 54.1 early 2014 A 4
12. (a) i. $933.55 ii. $935.50 (b) 11.95 years  (c)

700
13. (a) 99 (b) 99 x 20-13941 (¢) 684 = 1
TA 5.03,1.85)
14. (a) (b) 38.85°C at ~ midnight

7

15. (a) 19 (b) 2.63 (¢) 100

16. (a) 18 cm (b) 4 cm (c) 1.28 m (d) 36 m (e) i. 21.7yr ii. 27.6yr iii. 34.5yr () 36 (g)
17. (a) 5 mg/min (b) 13.51 min (c¢) i. 2.1, ii. 13.9 iii. 68 min A\ h
(d) 19.6 mg (e)9 . 60— — — — — -

18. (2) i. $499 ii. $496 iii. $467 (c) 15537 (d) i. $499Kk ii. $2.48mil iii. $4.67mil (f) 12358

() $5.14mil ~ (b), (e) 4 .

Y.

EXERCISE 7.3
1. (2)2(b)2(c)5(d)3(e)=3 (H-2(2)0(h)0 (i)—-1 () -2 (k) 0.5 (1) =2 2. (a) log ;10000 = 4

(b) log,,0.001 = -3 (c) logo(x+1) = y (d) log,,p = 7 (e) log,(x—1) =y
(1) logy(y—2) = 4x 3.(2)2° = x (b) b* = y (c) b = ¢ (d) 10 =z (e) 10!+ =y

()29 = ax—b 4. (a) 16 (b)2(c)2(d)9 (e) 4/2 () 125 () 4 (h) 9 (i) 3 % ()21 (k)31 13

5. (a) 54.5982 (b) 1.3863 (c) 1.6487 (d) 7.3891 (e) 1.6487 () 0.3679 (g) 52.5982 (h) 4.7183
(i) 0.6065
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EXERCISE 7.4

1. (@)5()2(c)2(d)1(e)2(f)12.(a)loga = logh +logc (b) loga = 2logh + logc
(c) loga = -2logc (d) loga = logb + 0.5logc (e) loga = 3logb + 4logc

(f) loga = 2logb —0.5logc 3. (a) 0.18 (b) 0.045 (¢c) 0.09 4. (a) x = yz (b) y = x2

@y =" @x =201 @y =M= (x4 1) 5.<a>% CENCEXGERCE

() no real sol’n (g) 3,7 (h) 222—2 J_ L) 4() J10+3 (k) o (1) < 6. () log,2wx (b) log 7—

(©) log [x2(x +1)°] (d) log [“‘J)(i_—f;)j © log (% ) 010g (1) 7.@ 10)2©3 @9

(€)2(f) 9 8. (a) 1,4 (b) 1,323 (c) 1,4%* (d) 1,5%*5 9. (a )1°g14 1 (b) 11)0gg1% = 0.90
log125 _ 1 11 _ log10 —log3 _

© o5 = 439 @ 2xlog( 3> 2 = 013 (o) P8 = 027 (051
—log2 log3 _

(g) —=— g 10 - 0.15 (h) 7.37 (i) 0.93 (j) no real solution (k) ) -2 =-042

) % = 0.37 10. (2) 0.5.4 (b) 3 (¢)~1.4 (d) 10,10'° () 5 () 3 1. (a) (4, log,11)

(b) (100.10) (©) @) 12 (2) y = 22 (0) y = ¥ (&) x = &~ 13 (a) (b) Z (© u

(d) 314 (2) In21 = 3.0445 (b) In10 = 2.3026 (c) —In7 = —1.9459 (d) n2 = 0.6931

14

(e) In3 = 1.0986 (f) 21n< 5

> = 0.8837 (g) 3 = 20.0855 (h) %ez = 2.4630

(i) +4/e = £90.0171 () @ (k) e2—4 = 3.3891 (1) 3/e® = 20.0855 15. (a) 0, In2 (b) In5
() In2,1n3 (d)0(e) 0, In5 (f) In10 16. (a) 4.5222 (b) 0.2643 (c) 0,0.2619 (d) —1,0.3219
(e) —1.2925,0.6610 (f) 0,1.8928 (2) 0.25,2 (h) 1 (i) 121.5 (j) 2

EXERCISE 7.5
1. (2) 10 (b) 30 (c) 40 2. (a) 31.64 kg (b) 1.65 () W = 2.4 x 1008%

(d) w nh (€
2‘4’/ ‘
h= 24

|

) [ g
3.()475(b) L = Lyx 10" 257 (¢ ) \ (d)
0 6

6 m Lo L
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5.() 1 = 2 6.(2)0.10 (b) h = Ao x 10 () 16.82% (d) k = Jlog@)
0

EXERCISE 8.1.1
1i(b)d()t, =4n—2ii. (b)=3(c)t, = —3n+23 iii. (b)=5(c) 1, = —5n+6 iv. (b) 0.5
©1, =051 v.(0)2(c)t, = y+2n—1vi.(b)=2(c)t, = x—2n+4 2.-28 3.9,17 4.-43

5.7 6.7 7.5 8.0 9. (a) 41 (b) 31st 10. 2, 3 M. (a) 1.2 ii. <3 (b)i.4ii. 11
12. -8y 1B.1, = 5+%)(n—1) 14. (2)-1 (b) 0

EXERCISE 8.1.2
1. (a) 145 (b) 300 (c) =170 2. (a)—18 (b) 690 (c) 70.4 3. (a) —105 (b) 507 (c) 224 4. (a) 126
(b) 3900 (c) 14th week 5. 855 6. (a)420 (b)-210 Z.a = 9,b =7

EXERCISE 8.1.3
1. 123 2.-3,-0.5,2,4.5,7,9.5,12 3.325 4.a=3 d=-0.05 5. 10000 6. 330 7. 20
8. 328 9. $725, 37wks 10. i. $55 ii. 2750 M. (a) (i) 8m (ii) 40m (b) 84m

(¢)Dist=2n2—2n = 2n(n—1) (d) 8 (¢) 26 players, 1300m 12. (a) 5050 (b) 10200 (c) 4233
13. (a) 145 (b) 390 (c) —1845 14 (b) 3n -2

EXERCISE 8.2.1

1 1 1!
1.(a)r=2,u5=48,un=3><2”—1(b)r=§,u5=§7,un=3x<§>
©F = L= 2 u =2x 1>n1 ) r = 4, uc = —256,u, = —1 x (~4)"-1

S T 625 (5 T T

n-1 4 n-1
©@r=21u=2u =abx<1> (f)r:l-’,u5=b—,un=a2x<l-’> 2. (a) =12
b a a? a

+./5 _ 5771 15625 _ .

(b) 252 3. (2) 296 (b) I5th 4. (a) u, = 10x (8) (b) S =4.02 (0) n=5 (4 times)

1000 /12"~ 1990656

5.2 3 .3 6. (2)1.$4096 ii. $2097.15 (b) 6.2 yrs 7.( "= 165 (5) ),—m=471.16

8.2.5,5,10 or 10,5,2.5 9. 53757 10. 108 952 11. (a) $56 156 (b) $299 284

EXERCISE 8.2.2

1. (a)3(b) ©-1(d) -3 (©)125 (-5 2.(2) 216513 (b) 1.6384x 10710 (c )%g

@) 222 () 3L 3. (a) 11: 354292 (b) 7: 473 (c) 8:90.90909 (d) 8: 172.778 () 5: 2.256
2401 1024 ’ ’ T T T

gg () ()@ (d)60() >~ 5.4; 118096 6. $2109.50

7.9.28cm 8. (a) V, = V(;x0.7" (b) 7 9. 5410. 53.5gms; 50 weeks. 11. 7 12. 9

13. -0.5,-0.7797 14.r=5, 1.8 x 1010 15, $8407.35
16. 1.8 x 10!9 or about 200 billion tonnes.

(f) 13; 111.1111111111 4. (a)
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EXERCISE 8.2.3

1. Term 9 AP = 180, GP = 256. Sum to 11 terms AP = 1650, GP =2047. 2. 18.3.12 4. 7,12
5. 8 weeks (Ken $220 & Bo-Youn $255) 6. (a) week 8 (b) week 12 7. (a) 1.618 (b) 121379
[~121400, depends on rounding errors]

EXERCISE 8.2.4
1. () % (i1) i—g (ii1) 5000 (iv) %(T) 2. 23% 3. 6667 fish. [Nb: 7,5 < 1. If we use n =43 then
ans is 6660 fish]; 20 000 fish. Overfishing means that fewer fish are caught in the long run. [An

alternate estimate for the total catch is 1665 fish.] &. 27 5. 48,12,3 or 16,12,9 6. (a) % (b) g—;

191 121 4 1= (=) 1 1= (=) 1
(© 55 7-128om8. == 9.2+3/310. == o M. ——— ——
EXERCISE 8.2.5

2560 10 43 458 413

8.1, =6n-14 9.6 10._é M. 12ii. 26 12.9, 1213. +2 14. (5, 5, 5), (5, -10, 20)

15. (0)2,7 (b)2,5,8 (¢)3n—1 16.(a)5(b)2m

EXERCISE 8.3

1. $2773.08 2. $4377.63 3. $1781.94 4. $122165. $35816.95 6. $40349.37 7. $64006.80
8. $276971.93, $281325.41 9. $63762.25 10. $98.62, $9467.14, interest $4467.14.

Flat interest = $6000 11. $134.41, $3790.44, 0.602% /month (or 7.22% p.a)

EXERCISE 9.1

1. acm bcm ccm A B C
1 3.8 4.1 1.6 67° 90° 23°
2 81.5 98.3 55.0 56° 90° 34°
3 32.7 47.1 33.9 44° 90° 46°
4 1.61 30.7 30.7 3° 90° 87°
5 2.3 2.74 1.49 57° 90° 33°
6 48.5 77 59.8 39° 90° 51°
7 44 .4 81.6 68.4 33° 90° 57°
8 2.93 13.0 12.7 13° 90° 77°
9 74.4 94.4 58.1 52° 90° 38°
10 71.8 96.5 64.6 48° 90° 42°
11 23.3 34.1 24.9 43° 90° 47°
12 43.1 43.2 2.3 87° 90° 3°
13 71.5 80.2 36.4 63° 90° 27°
14 33.5 34.1 6.5 79° 90° 11°
15 6.1 7.2 3.82 58° 90° 32°
16 29.1 30 7.3 76° 90° 14°
17 29.0 29.1 2.0 86° 90° 4°
18 34.5 88.2 81.2 23° 90° 67°
19 24.0 29.7 17.5 54° 90° 36°
20 41.2 46.2 21.0 63° 90° 27°
21 59.6 72.9 41.8 55° 90° 35°
22 5.43 6.8 4.09 53° 90° 37°
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23 13.0 19.8 14.9 41° 90° 49°
24 14.0 21.3 16.1 41° 90° 49°
25 82.4 88.9 333 68° 90° 22°

2. () 243 (b) 5(1+./3) (©)4(d) 2(1 + 4/3) (e) §(3+J§) (f) 106 -5 . (2) 25(1 + J/3)

CE S

EXERCISE 9.2
1. (a) 1. 030°T ii. 330°T iii. 195°T iv. 200°T (b) i. N25°E ii. S iii. S40°W iv. N10°W

2.37.49m 3. 18.94m 4. 37° 18'5. %6 m/s 6. N58°33’W, 37.23 km 7.199.82 m 8. 10.58 m

9. 72.25 m10. 25.39 km 11. 15.76 m 142. (a) 3.01km N, 3.99km E (b) 2.87km E 0.88km S
(c) 6.86km E 2.13km N (d) 7.19km 253°T 13. 524m

EXERCISE 9.3
1. (2) 39°48' (b) 64°46' 2. (2) 12.81 cm (b) 61.35 cm (c) 77°57' (d) 60.83 cm (e) 80° 32"
3. (2) 21°48' (b) 42°2' (c) 26°34' &. () 2274 (b) 12.7° 5.251.29 m 6. (a) 103.5 m (b) 35.26°

(c) 39.23° 7. (b) 53.43 (c) 155.16 m (d) 145.68 m 8. (b) 48.54 m 9. (a) /(b —c)* + h’

(b) tan_1<g> ©) tan‘l(b%J () 2(b+ ) JR2 + a? +2ad(b—c)2 + h? 10. 82.80 m

11. (2) 40.61 m (b) 49.46 m 12. (a) 10.61 cm (b) 75° 58' (c) 93° 22 13. (a) 1.44 m (b) 73° 13'
(c) 62° 11"

EXERCISE 9.4

1. (a) 1999.2 cm? (b) 756.8 cm? (¢) 3854.8 cm? (d) 2704.9 cm? (e) 538.0 cm? (f) 417.5 cm?
(g) 549.4 cm? (h) 14.2 cm? (i) 516.2 cm? (j) 281.5 cm? (k) 918.8 cm? (1) 387.2 cm?

(m) 139.0 cm? (n) 853.7 cm? (0) 314.6 cm? 2. 69345 m* 3. 1005 — 6./91 cm?4. 17.34 cm

5. (a) 36.77sq units (b) 14.70 sq units (c) 62.53 sq units 6. 52.16 cm?7.27° 2

2
8. (b +ax tanb) 9.

Area of AACD = 101.78 cm? , Area of AABC = 61.38 cm?
2tan0

EXERCISE 9.5.1

acm bcm ccm A B C
1 13.3 37.1 48.2 10° 29° 141°
2 2.7 1.2 2.8 74° 25° 81°
3 11.0 0.7 11.3 60° 3° 117°
4 31.9 39.1 51.7 38° 49° 93°
5 18.5 11.4 19.5 68° 35° 77°
6 14.6 15.0 5.3 75° 84° 21°
7 26.0 7.3 26.4 79° 16° 85°
8 21.6 10.1 28.5 39° 17° 124°
9 0.8 0.2 0.8 82° 16° 82°
10 27.7 7.4 333 36° 9° 135°
1M1 164 20.7 14.5 52° 84° 44°
12 214 45.6 64.3 11° 24° 145°
13 309 27.7 22.6 75° 60° 45°
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14 293 45.6 59.1 29° 49° 102°

15 9.7 9.8 7.9 65° 67° 48°
16 215 36.6 54.2 16° 28° 136°
17 148 29.3 27.2 30° 83° 67°
18 105 0.7 10.9 52° 3° 125°
19 112 6.9 17.0 25° 15° 140°
20 2538 18.5 40.1 30° 21° 129°

EXERCISE 9.5.2
a b c A° B° c c* B*° C*°
7.40 18.10 21.06 20.00 56.78 103.22 1295 123.22 36.78
13.30 19.50 31.36  14.00 20.77 14523 6.49 159.23 6.77
13.50 17.00 2590 28.00 36.24 115.76 4.12  143.76 8.24
10.20 17.00 25.62 15.00 2555 13945 722 15445 10.55
740 1520 19.55 20.00 44.63 11537 9.02 135.37 24.63
10.70 14.10 2141 26.00 35.29 118.71 3.94  144.71 9.29
11.50 12.60 2294 17.00 18.68 144.32 1.16 161.32 1.68
830 13.70 18.67 24.00 42.17 113.83 6.36 137.83 18.17
13.70 17.80 30.28 14.00 18.32 147.68 427 161.68 4.32
10 1340 17.80 26.19 28.00 38.58 113.42 524 141.42 10.58
1M 12,10 16.80 2563 23.00 32.85 124.15 530 147.15 9.85
12 12.00 1450 24.35 21.00 2566 133.34 2772 154.34 4.66
13 12.10 1920 29.34 16.00 2594 138.06 7.57 154.06 9.94
14 7.20 13.10 19.01 15.00 28.09 136.91 6.30 15191 13.09
15 1220 17.70 23.73 30.00 46.50 103.50 6.93 133.50 16.50
16 920 2090 2797 14.00 33.34 132.66 12.59 146.66 19.34
17 1050 13.30 2196 20.00 25.67 134.33 3.03 154.33 5.67
18 920 1920 2629 1500 32.69 13231 10.80 147.31 17.69
19 720 1330 1833 19.00 36.97 124.03 6.82 143.03 17.97
20 13.50 2040 2596 31.00 51.10 97.90 9.01 128.90 20.10
21 10.80 20.80 2448 26.00 57.59 96.41 1291 122.41 31.59
22 13.00 1220 23091 19.00 17.79 143.21 0.84 162.21 1.21
23 13.60 20.40 2292 36.00 61.85 82.15 10.09 118.15 25.85
24 1140 1250 2288 16.00 17.59 14641 1.15 16241 1.59
25 8.00 1680 2399 10.00 21.39 148.61 9.10 158.61 11.39
26. (a-d) no triangles exist.

OCONOUNAWNR=

EXERCISE 9.5.3
1.30.64km 2.4.57m 3.476.4 m 4. 201°47'T 5. 2229 m 6. (a) 3.40 m (b) 3.11 m
7.(b) 1.000 m (¢) 1.715 m 8. (a) 51.19 min (b)1 hr 15.96 min (c) 14.08 km 9. $4886 10.906 m

EXERCISE 9.5.4

acm bcm ccm A B C
1 13.5 9.8 16.7 54° 36° 90°
2 8.9 10.8 15.2 35° 44° 101°
3 22.8 25.6 12.8 63° 87° 30°
4 21.1 4.4 21.0 85° 12° 83°
5 15.9 10.6 15.1 74° 40° 66°
6 8.8 13.6 20.3 20° 32° 128°
7 9.2 9.5 13.2 44° 46° 90°
8 234 62.5 58.4 22° 89° 69°

ANSWERS - 35



9 10.5 9.6 15.7 41° 37° 102°

10 21.7 36.0 36.2 35° 72° 73°
1" 7.6 3.4 9.4 49° 20° 11°
12 7.2 15.2 14.3 28° 83° 69°
13 9.1 12.5 15.8 35° 52° 93°
14 149 11.2 16.2 63° 42° 75°
15 2.0 0.7 2.5 38° 13° 129°
16 7.6 3.7 9.0 56° 24° 100°
17 185 9.8 24.1 45° 22° 113°
18 20.7 16.3 13.6 87° 52° 41°
19 146 224 29.9 28° 46° 106°
20 70 6.6 9.9 45° 42° 93°
21 218 20.8 23.8 58° 54° 68"
22 1.1 1.7 1.3 41° 89° 50°
23 1.2 1.2 0.4 85° 76° 19°
24 237 27.2 29.7 49° 60° 71°
25 34 4.6 5.2 40° 60° 80°

EXERCISE 9.5.5
1. (2) 10.14 km (b) 121°T 2. 7°33' 3. 4.12 cm 4. 57.32 m 5. 315.5 m 6. () 124.3 km
(b) W28° 47' S

EXERCISE 9.5.6
1. 39.60m 52.84m 2. 30.2m 3. 54°,42°, 84° 4. 37° 5. 028°T. 6. 108.1cm 7. (i) 135° (ii) 136cm
8. 41°,56° 83" 9. (i) 158° left (ii) 43.22km 10. 264m 11. 53.33cm 12. 186m 13. 50.12cm

14. 5.17cm 15. (a) 5950m (b) 13341m (c) 160° (d) 243° 17. (a) 20.70° (b) 2.578 m (¢) 1.994 m*
18. (2) 4243 m? (b) 86 m (c) 101 m

EXERCISE 9.6
1.536cm 2.123m 3.24m 4.40.3 m,48.2°5. 16.5 min, 8.9° 6. ~10:49 am

dsing .. dsinf dsinptano. _ dsinOtanf
sin(¢p—0) t sin(¢p—0) ®) sin(¢p—0) o sin(¢p—0) © d(

7. (a)i. sincos O 1)

sin(p—0)

EXERCISE 9.7

. 1697 13x . 329w, 23n 5

1. (i) 150 cm?, 5.2+ 15 cm (i1) 0 cm?, 23 + 3 cm (i) 242mem~, 88 + 11mem

. 1156w, 68m 96 12n . 36lm 197
(1v) 75 m-, 13.6 + 15 m (v) 625cm , 1.28 + 25 cm (vi) T cm-, 152 + 3 cm
(vii) 5248.8wm? , 648 + 32.4mem  (viii) 23T em2 . 17.2 4+ 290 %

300 30

(ix) 197252ncm2, 12.4 + l%—;ﬂccm (x) 158384ncm2, 152 + 418ncm (xi) 12mwem?, 24 + 2;wem

B, 14w ... 196 287 . 11532m 1867
(xii) 3 cm?, 28 + 3 cm (xii1) 7 cm?, 5.6 + 15 cm (xiv) 55 cm?, 49.6 + 5 cm

(xv) z—gcmz , 2.4 + %cm 2. 0.63¢,36° 3. 0.0942m3 4. 1.64¢ 5.79cm. 6. 5.25cm?

7.(a)31.83m (b) 406.28m (¢) 11° 8. 1.11¢ 9. 0.75¢ 10. (a) 1.85¢ (b)i.37.09 cmii. 88.57 cm
(¢) 370.92cm? M. 26.57 cm? 12. 193.5 cm 13. (a) 105.22 cm (b) 118.83 cm 14. (a) 9 cm
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(b) 12 cm (¢) 36°52' 15. (b)YA 1 (c)0.49 16.1439.16 cm?

tano

y =

5.5 I y=5.5—TE—(X

0.49 Ta

EXERCISE 10.1

1. (2) 120° (b) 108° (c) 216° (d) 50° 2. (a) =° (b)él‘ ()17_E (d)@_‘ 3. ()é (b) —=

ﬁ (@ —= () 3 () ——= () ——= &) 1 () =42 (m) —— () it

f f f f V2

(0)=1(p) 2 (q) 0 (1) 1 (5) O (1) undefined 4 (2) 0 (b) 1 (¢) 0 (d) -1 (e) —= f ® _T (g)-1
NE

f 1
<h>f2<>—— () 22 (k) — (1) /3 (m )—— <n) ©) =3 ()2 (@) —= © L (5)-1
f S22
J3

1 1 1 1 2 1 1
(1) =2 5. (@) 5 (0) - (©1(d) 5 () 503 © 2 (h) 5 8@ O

2
©Bh@201030-Lto-Lo-LoLtonlo-Lreld)

AU YTRYEY R
(b)(lf)()(

© =3 @2 -5 (O -

V31 J3 1+./3 2
= [)<d>(——§)8<>0<b)2<>—[—<d> 0.

2 2 2 1 J3 3 J3
(b) -3 © -3 1. (2) —5 (b) 5 © 3 12. (a) k (b) 7 (©) -k 13. (a) 3 (b) r/_g () -3
3

14. () -g (b) % © ‘5‘ 15. (a)%L (b) > () =2 16. (a) -k (b) -1 &2 (¢) —=

11973 N
17. (a) —4/1 - k2 (b) Jk—lcz (c) A/ll—k2 18. (a) sin6 (b) cotO (c)1(d) 1 (e) cotO (f) tan6

T 4w S5t Ixw S57m 1175 7JIZ 1175
§,—3‘ (d) —6_’_6— (e) — % (f) —

1.0 7 0LT o

EXERCISE 10.2.1

3.(a) x2+y2=k% -ksx<k (b) —+y l,—b<xs<b (c) (x—1)2+(2-y)2=1,0=<x=2

el
@ U= x) £ O=22 (o) 5x245y2 4 6ay = 16 du (@) () =2 () =2 (&) () = i) L
p : 5 W3 W

T 5n 3m 2a a’-1
ggnz (d) 9.(a)a2+1(b)a2+1

Ix2 —
1t W 1(c)%—112.(a)i.6ii.§ i, 2
X X 2 8

T 1l
6’ 6

1-/x2-1
X

27 47 Sx;

T
5. (a) §, ?, ?, ?

(b) (c) 0,

STE

10. (2)i. 1ii. 1 (b) 1 M. (a)

(b)

(b)i.5 ii. 1 iii. -2 13. (a) £2 (b) g +2km, k € Z or %c +2km, k EZ
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14. (2)i. 25 ii. 514 (b)i. 27 ii. % 15. (a) 1 +2k (b) (1 -k)J1+ 2k

16. (a)

— _a—a?
lf(b)i-2+«/2a—a2 ii. 12aaa 17.(21)§(b)0,¢27“/5 18.0,%5 g

> T
a - 3

EXERCISE 10.2.2
1. (a) sinacos + cosasing (b) cos3acos2f — sin3asin2f (c) sin2xcosy — cos2xsiny

tan20 — tana tang — tan3w

®

(d) cosdcos2a + sindsin2a (e) 1+ tan 26 tanc 1 + tangtan3w

2. (a) sin(2a—3p)
(b) cos(2a+ 5f) (c) sin(x+2y) (d) cos(x—3y) (e) tan(2a—p) (f) tanx (g) tan(i—{—(l))

(h) sin<g+a+ [5) (i) sin2x 3. (a) —5—6 (b) ﬁ ©) —é—g 4. (a) é—g (b) % ©) §—6

5411 f‘ 35./11 1+.3
5()——(b)——() (d) 162 6. (2) - (b)——()—(d)—7() f
1+ ﬁ 1+./3 2ab a’+b? , a*—6a’b? + b* 2ab
0 S © - @ 3-2 8@~ (0) SoE © St @ e
12. .2-1 14.(a) O, g, T, %T—E, 21 (b) I—;, —6-7—5, 227—5 ©)0,m, 2w, o, T, 2 —Q, OL = tan_1<:/1—§>

15. (a) R = Ja?+b?, tana = Z (b) 1016. (a) R = Ja?+ b2, tana. = Z (b)-1118.2-./3

EXERCISE 10.3
1. (a) 4x (b) %" (c) 3 (d) 4 (e) 2 (f) ’—” 2. (2)5(b)3(c)5(d)0.53. (a) 2,2 (b) 67,3 (¢) m

@7 @ md O3 @ 6 (0) 23 () 3 () 2 3

4. 4 (@) (b) (©) 7k

d) »
3 1 2 T.S A
\\//27: 5 —y T \ 3w % ‘v \/ﬂ =
- - - —ols
B |

A (e) \ (g) y 3 ( );
/3 “\ A
—TT X 2 X
x © ) (d
/ i ‘2\/\/
/| 15
= / By

-2

o |

Y2
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.
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EXERCISE 10.4

1. (a) Z—I (b) g () 7 (d)g () 1—: (f) —%‘ (2) 1.1071° (h) —0.7754€ (i) 0.0997° (j) 1.2661°

(k) —0.6435° (1) 1.3734° (m) undefined (n) —1.5375° (0) 1.0654° 2. (a) -1 (b) ? (c) .

3.2
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11 2 1 .1 3 3J§ 7 .63
4.355. @303 ©z5 @7 @ == H-16.()10) —35 (©) g5 (d) undefined
45 3 4 J1-k2 1
(e)—9—(ﬂ§()§()—9-() T (b) —
10. (a) yA (b) yA (©) n (d) "
[-2,2] / 4’\5\ 05 [0, 2]/ Q,—l]
11 / 2% T3 a~_ %
12///// N N
1
12. (2) p ® ifid o © ) 13. 7 tan 1(;?1)

EXERCISE 10.5
n 375 7 lln rc 2n Tt S 13w 177 257 29% T 575

L@7 T O 5T OnF O %ip 1 5 ©
<ﬁ&%§%?uﬂﬂwﬁﬂmﬁﬁw(ﬂﬁ%ﬂﬁﬁgg
3. ()1657675 (b)34n 74n()n 47 (d) 4tan 2()25675 4315 11x (f) 3 4. (a) 90°, 330°
(b) 180°,240° (c) 90°,270° (d) 65°,335° (e) 1"2 51’2“ 113’2’“ 1T 0. 7. 2m (g)g %“ 4?5?
(h)ﬁ%‘%%‘smw 300° (b)4—“5—’“()7—‘7—“(d)2335 15625'(e)’§‘2?“4?“,5?’E
) == 2rc Sn (@) 56713 9675 (h) 3.3559€, 52105C() n 4n 0)73: 23ﬂ: 4315 53n ( )361’ 2?313, %T’S?TC
(1) 68°12',248°12' (m )"5JT (n)g,?’%%‘f(o)ﬁs @) 3—7”5(13) —()-%“,—%“,g,%
() -Z (e)+ (f)l‘ 7—“ %‘%T-‘ (2) 237“ (h) 75“3’2—“ 7. (a) 31”, 7—43-‘, tan*(%),mtan’l@
(b)T_‘%EQE,‘_‘E,iE,ZEg()EEEEQEQELZEL%%?E@ZE,‘_‘E

33 4°3° 3734 2121212120 120 120 12 373

(©)0,123.456 9. (2) g%“ TEC ( ) (b) 34" 74“ tan-1(3), 7 + tan-1(3)

Tn
6’

JEL
)

DN W

JT -1
© % @m(

l\)l?l

), 7t —tan-1(2), 7t + tan (;) 2n—tan-1(2) 10. (a) 2sin(x + g)
2

(b) 0 T 2n M. (a) 2sin T 13. 1. (J—E 5—7—5> U <l3_7|: @)

6 6 6 6° 6
il. <n+ sin” l<j§> 27 — sin 1(:%)) U <3J‘E+ sin_1<—-1§>,4n— sin_l(:/l—g»
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14. (a) ii. [0, %‘) U (51“ Zn} (b) ii. [0, g) U (g 5%‘) U (3—275 275}

16. (a)i. {x|x =kn+a(-1) kEZ} ii. {x|2kn+a=sx<(2k+1)n-a, kEZ}

(b) {x|x = (2k + 1)%‘} U {x|x = 2kn},kEZ

(c){x|x=%“+%} {x|x—2kn—§}kez17 (a)o’fs—nz (b)ﬁﬁ
18. (o) 2cos™, 205", 2c0s % 19, | 2T +2T 37| 24, (a) 90°,199°28' 34032
9’ 9 9 T3

(b) (199°28',340°32") 24. {(x, y)|x = 2km + g y = zm} U {(x, y)|x = 2km - g y = 2km + n}, kEZ

EXERCISE 10.6

1.(2)5,24,11,19(b) T = 551n<f—£—3> +19 (¢)23.6°2. (2)3.4.2,2,7

(b) L = 3sm<ﬁ—3>+7 3.(2)5.11,0,7 (b) V = 531n<211>+7 a.(a)1,11,1,12

. 21 . 21
b) P = 51nﬁ(t— 1)+12 5.(a)2.6,7,2,6(b) S = 2.6s1n—7—(t—2)+6 6.(a)0.6,3.5,0,11
(b) P = 06sm<47 )+11 7. (2)0.8,4.6,2.7.11 (b) D = O8sm——(t—27)+11 8. (2) 3000

(b) 1000, 5000 (c) g 9. (a) 6.5m, 7.5 m (b) 1.58 sec, 3.42 sec 10. (a) 750, 1850 (b) 3.44

(c) Mid-April to End of August
11. (a) 15000 (b) 12 months (¢) r A (d) 4 months

(d) 4 months 15 \/@\/
9 :

12. (a) 2,2 (b) % m (c) g m '

Y

13.(a)
t 0 0.5 1 1.5 2| 25 3 3.5 4
F@) | 6 8 6 4 | 6] 8 6 4
G() | 4 | 40625 |4.25|4.5625| 5 |5.5625|6.25|7.0625| 8
(b) (c) 3 (d) 38.45%
14. (a) (b)i.7,11,19,23
4 ii. [0, 77U[11, 197U [23, 24]

15 - (¢) 149m

>

1 H E 4 s
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EXERCISE 11.1

1002 i 3iii6iv.0v. % vi. % b.i. 2. 2 iii. -5 iv. —§ v % Viele i 2-2iii.—3—./2i

i 645 iv. %i V.%—%i Vi.%+i 2.a.7+i b 1-3i c.15-8i d.—1-8i e 10+11i

f.-2+3i 3.a. —1+3i b.5—i c.—4+3i d.6i e.—4+7if -2+3i &.a. %(1+i)

b. —%(5”) c.—1-2id. %i e. 11. —Tlg(sn) 5.a.14+8i b.—2-2i c.-2.2—i

diosie2-itla+sineatnlGe )3+ L Zax=4y=_}
5 5 2 %3 p
box=-5y=12cx=0,y=58aili-l,-il,i ii—i-1,i1,-ib i-lii—i

@ —@12_a‘x=00ry=00rb0th b. xz—y2=113-a-3—i

iii. =1 iv. -1 9. x = — =
. —1iv.-1 9. x 207 = 59

b.2—i14.a.4i b4 c —iM5.a.x=13y=4b x =4,y :%‘16.117. —%(1+2ﬁi)

N2 +10)

1 1 1 1 7 1
18. (1, v) = (5(42+2), 342), (52 42), 54/2) 19. (@) 5 (b) -3 21 3=

22. (a) cos(B+a)+isin(0+a) (b) cos(0—a)+isin(6—-a)
(c) riry(cos(B+a)+isin(0+a)) (d) x2—2xcos(0)+ 1 (e) x>+ 2xsin(a) + 1 24. (a) 3 +1
(b)325(c) (x2+y2)2 25.7z = 4,b = -4 26. (a) cos(0) +isin(0) (b) cos(40) +isin(40)

27. (a) {‘0‘2 0} (b) [0‘4 0} ©] @
0 —p2 0 p 0

i 0 4n
(d) {a 0} 28. (a) —sin(0) +icos(0)
i‘ 0 [3411
p
(d) cos(0)—isin(0)

EXERCISE 11.2

1. The points to plot are: (2,1), (0,-6), (4,-3), (2,-2), (-3,3),(-3,4),(0.-0.5),(1,-1). 2. (a) i. i — 1
il. —(1 +1i) iii. 1 —i iv. 1 +i; Anticlockwise rotation of 90°. (b) i. Reflection about the Re(z)
axis. ii. Results will always be a real number, so the point will always lie on Re(z) axis. iii. Point

will always lie on the Im(z) axis. 3. (a) =3 +4i (b) %(1 —i)(c)=1+3i (d) 1+3i

() —1-3i (N 2-3i (2) %(3+i) (h) %(3—:‘) 4. @27 023 © J3; arctan(./2)

d) 3; g (e) 1; —2?% (H 1; JZ[ (2) 6;0 (h) 2; —arctan(§> 5. (a) Ja2+b2; Ja2 +b2; a? + b2
(b) i. g or —g ii.0orm 6. 1. /\/2x2 + 18 ii. £3 7. Triangle property; the sum of the lengths of

two sides of a triangle is larger than the third side. 8.0 9. (a) 15 (b) 5 (c) 1012. (b) 1 +1
14. (a) 5;-53.13° (b) /2 ;45" (¢) 1; -90° 15. Z—:,n16. (a)1; 0 (b) 1; g—e (¢c)1;,-6

17. (a) |secal, o —mt (for Principal argument) otherwise, o + km . where k is an integer.
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(b) |secal, o + g (for Principal argument) otherwise, (oc + g) + km , k is an integer.

e

(c) 2 , g (for Principal argument) otherwise, g + km , k is an integer.

0-m
2

i

2

VE LT 51 N I
18. (a) 1. > + = 1. ¢ (b) 3 19. (a) i. 251n§ ii. (b)

EXERCISE 11.3

1. (a) ﬁcis(i—{) (b) ﬁcis(%) () ﬁcis(—%—c) 2. (a) 2«/501&(2) (b) 20is<g>

© 4,\/§Ci5<—g> (d) 5CiS(53°7') (e) ﬁcis(153°26') (M ,\/Ecis(—123°41') (g) 2CZS<5%E>

(h) Cis<—g> (i) J10¢is(—18°26') 3. (2)2i (b) ¥+%i ©) 1—i (d) =5i (¢) —4+4.3i
() é(fz+f6i> 4. (a) fg () 1(c)05. (a) 1 —4f3i (b) 1—i (¢) (1-4/3)+ (1 +./3)i
7. (2) /2 (b)2(c) 242 (d)i—: (e) %“ () %“ 8. (a) -4(1+i) (b)—4 (c) —16 + 16i

(d) =8 -8./3i (e) —16:/3-16i (f) =117 —44i 9. (a) é(—1+i) (b) —}1 (©) —3—12(1 +i)

(d) §1§(— 1+ ./30) (e) é(—ﬁ +i) (f) B’é’ig(_ 117 + 44i) 10. (a) —-8i (b) %1(— 1+ ./3i)

(c) %i (d) ———i (e) —%(1 + /30 () -8—21(1 +4/30) M. (a) 128(1 =) (b) 4.3 —4i (c) -32i

125
(d) 256 (¢) %?—%261‘ (f) —2i 2. (b)i. —1ii. —1 iii. i 1. (a) —i (b) 652(1 +1)

A2 A2

© 2= 2+ 2+ i 18 @) (04 i); 5045 L -B)+ (14 S3)i)

(b) i. 14_2(1 +./3) ii. 142(1 —.J/3) 20. (c)322. (cis(-0))3
T

23. (cos260 + cos2a)(cos(0—a)—isin(0—a)) [or 2cos(o—0)]25. (a) cosecH (b) 6 — 3

EXERCISE 11.4.1
1. () (x-3+i)(x-=3-i) b)) (x+2+3i)(x+2-3i) () (x—1+i)(x—1-1i)

) (z+2+0)(z+2—1) (o) (z—(3+2ﬁi))(z—(3+;ﬁi)) () (z+5+ 50)(z+ 5 — 5i)

@ 4<W+ 1 —24i><w+ 1 ;‘”) (h) 3(w—1+i)(w—1-1i) (i) —2(W—2—£26-i)<w—2+@)
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1+./11i

2

3¢J§i( 5= ﬁl

2. (a) -2 =2i (b) Z

(©)

—5+2i (f) =4i (g) -6=x2i
(h)=3=i () :gi 3. (a) £2, =i (b) £3,%i (¢) £3,%2i &. (a) (z—5i)(z+ 5i)

0) (z=7i)(z+7i) ©) (z+2+i)(z+2—-1i) (d) (243 + 2i)(z+3 - 20)
(@) (z=2i)(z+2i)(z - N2)(z+2) () (2= 2i)(z+ J2i)(z~ A3)(z+43)

EXERCISE 11.4.2

1. (@) (2+2)(z+i)(z—i) () (z=9)(z+i)(z—i) (¢) (z—2)(z+ ~2i)(z - ~2i)

2. @) (Ww+ 1= 5w+ 1+.5i)(w=2) (b) (z-1)(z=2+i)(z=2-1i)

© (z=D(z+1+i)(z+1-0) (d) (x+2)(x=2)(x+i)(x—1Q)

e w+2)(w—1+i)(w=1-1i) (D (z+5)(z—5)(z+5i)(z—5i) 3.(a) 1,3x4i (b) 2,3=2i
—1=./3i 1

5.5 1x2i

(c)—2,3,1:i(d)%,—1:i(e)— 2o 1x2i () =1,-3+i @ =

3 2
6. (z2-3)(z=2+3i)(z-2-3i) 7. 1¢2i,‘1i2m‘

8.(a) 2z-1)(z+i)(z-1)

() (z+ 3)(z = B)z+2i)(z-2i) 9.2+i,—1 10. 2 = 3, -§ M2si %

12. (z-2)(z—4+i)(z-4-i) 1. (z-2)(z— 1 +i)(z—1-1)
SEEEEL izﬁi, L= i b) 1,2, 12[31"_ L 43i (¢) 243, 2i (d) =45, =i

15. (a) X3-T7x2+17x-15 = 0 (b) x*=5x3+ 10x2-10x+4 = 0
(©) x3=5x2+10x—12 = 0 (d) x*+2x3+2x2-2x+21 =0 16. - 1-i/3,1+./5

14. () -2, 1,

1.2+, %(—3¢J§)

EXERCISE 11.4.3
1. (a)—§+-3-—“/: 3(b)_——“2[— % 3 (¢) 26, = 3—i

(d) = N2 = 20, = N2+ 20, 2= 20, 2+ 20
© 32— 2~ 2+ 2i), SN2~ 224 o), 3024 o w S22

—g(J2+ﬁ+J2—ﬁi) ()2, Bri,—SBxi 2. lxij—1=i;

(z=1-i)z=1+)(z+1-i)(z+1+i) 3. (a) i%(l+i) (b)2+i,—~2—i (c) i%z(l+,\/§i)
4. (a) %czs(——-) 6ﬁczs< ) 8/2¢ 1s<———) (b) 3ﬁczs< ) 3A/§czs< ) 32¢is ( )
() cis<g> <6>,cis< g) 5.(a) §/§c1s< ) Ei/icts( ) §/§czs< ﬂ),%/icis(—%)

o B o) s ) s 14 -
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(d) 2cis<—1“—2>, 20is<5Tg), 2cis(1T127-‘), 20is<—%> (e) 2(x/3 + 1i), —4i

ol

(f) i%((/\/é+1)+(A/§—l)i) 6. (a)l,—%i—‘ 7. 2,13

EXERCISE 12.4.1

1.(a)2n+2(b)5n—2(c)}1(d)3” (&) n2+1 (f) = n+l

(2)

n+1 n

(h) 23-7 2. (i) n2+2n +2

20 + n2—

4
(i) 2n2 + n—2 (iii) n3-2n (iv) V) 1 +n+6n2—nd

EXERCISE 12.4.2

n(2n2+3n+7) n?(n+1)2 1 1 o n(2n?2+9n+7)
1. @) B (b) = (o) 7(1- 1) @ m2@n2-1) (@) B
n n(n+1) 180(n—-2) n+n+2 n(n+1)2n+1) )
() PP 2. 5 3. , 4. 3 5. 6 7.2n°>-2n+1
4_6n3 2_
8. " 6n’ +23n° - 18n+ 24 9. 15’n(n+l) n(n+2) 3n(n+1) 12. o+ 1

24 27 2 72

EXERCISE 13.1

1. (a) i. 14 500 ii. 2 000 (b) 305 (304.5) 2. Sample size is large but may be biassed by factors
such as the location of the catch. Population estimate is 5 000. 3. (a) i. 1500 1ii. 120 (b) 100

(c) 1000 4. (a), (c) numerical, (b), (d), (e) categorical 5. (a), (d) discrete, (b), (c), (e) continuous

EXERCISE 13.2
1.

218- 221- 224- 227- 230- 233- 236- 239- 242- 245-
220 223 226 229 232 235 238 241 244 247

1 4 4 3 6 8 9 5 7 1 —I_‘
1.2- 1.3- 1.4- 1.5- 1.6- 1.7- 1.8- 1.9- 2.0- ’_l_ﬂ_I_I—L

1.1-
1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1
o " <

[ - -

220
230
| 240

[ - -

5 1 2 2 7 6 1 12 7 5

3. Set A Mode =29.1 Mean =27.2 Median = 27.85
Set B Mode =9 Mean =26.6 Median = 9. Set B is much
more spread out than set A and although the two sets have a similar mean, they have very
different mode and median.

EXERCISE 13.3

1. Mode = 236-238gms; Mean = 234gms; Median = 235gms 2. Mode = 1.8-1.9gms;
Mean = 1.69gms Median = 1.80gms 3. Set A Mode =29.1 Mean =27.2 Median = 27.85
Set B Mode =9 Mean = 26.6 Median = 9.4. (a) $27522 (b) $21025 (¢) Median

5. 1. $233 300 ii. $169 000 iii. Median 6. (a) 14.375 (b) 14.354
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EXERCISE 13.4

1. (a) Sample A Mean = 1.99kg Sample B Mean = 2.00kg (b) Sample A Sample std = 0.0552kg
Sample B Sample std = 0.1877kg (c) Sample A Population std = 0.0547kg Sample B Population
std = 0.1858kg 2. (a) 16.4 (b) 6.83 3. Mean = 49.97 Std = 1.365

EXERCISE 13.5

1. (2) Med=5,Q1=2,Q3=7,IQR =5 (b) Med =3.3,Q1 =2.8,Q3 = 5.1, IQR = 2.3

(c) Med = 163.5, Q1 = 143, Q3 =182, IQR = 39 (d) Med = 1.055, Q1 = 0.46, Q3 = 1.67,
IQR = 1.21 (¢) Med = 5143.5, Q1 = 2046, Q3 = 6252, IQR = 4206

2. (a)Med=3,Q1=2,Q3=4,IQR=2(b)Med=13,Q1 =12,Q3=13,IQR = |
(c)Med =2, Q1 =2, Q3 =2.5, IQR = 0.5 (d) Med = 40, Q1 = 30, Q3 = 50, IQR = 20

(e) Med =20, Q1 = 15, Q3 =22.5,IQR = 7.5

3. (a) $84.67 (b) $148 (c) $11 (d) Q1 = $4.50, Q3 = $65 IQR = $60.50 (¢) Median & IQR.
4. (2)235(b)1.25(c)2(d) Q1 =1,Q3 =3, IQR =2 5. (a) $232 (b) $83

404 (c-e) Med = $220 6. 404 Med =16
20- Q1 =$160 30 Q=10
Q3 =$310 Q3=24
20+ IQR = $150 20- IQR = 14
10- 104
T T T = Sales ; ; . X
100 200 300 400 10 20 30 40

EXERCISE 13.6

1. (a)  Sample—100 randomly selected patients, population — all suffering from AIDS
(b)  Sample-1000 working aged people in N.S.W, population — all working aged people

in N.S.W
(c)  Sample — John’s I.B Higher Maths class, population — all seniors at Nappa Valley
High School.
2. Discrete: a, b, d; Continuous: c, e, f, g.
| Frequency 4 Cumulative frequency
16
12 60
50
8 40
30
4 20 ’/
10
2 3456 7 8 ~ 2 34 56 7 8 -
score score

4. suggested answers only: (a) 200-224; 225-249; 250-274; . . . 575-599
(b) 100-119; 120-139; . ..400-419 (¢) 440-459; 460-479; . . . 780-799.

5. Make use of your graphics calculator
6. (a) 16 (b) graphics calculator () 15.23
(d) 15.5 (e) Ql1=14,Q3=17 (f) 15.87 (2dec.pl.)
7. (a) 30-34 (b) graphics calculator (©) 30.4
(d) 32 (approx)
8. (b) 2155 (¢) 2162 9. 48.17

ANSWERS - 46



10. (a) Q1~35,Q3~95 (b)~ 105 (©) 61% (d) 67.15
1. range=19,s=549 12. 58;1.50 13. 174;s, =312 5, , = 3.18

4. (@ 6 b 7 () Q1=5Q3=7
d 2 ) 6.15 ) 161
15. 5, =188,s, , = 19.1 16. 14.18

EXERCISE 14.1

1. 15 2. (2) 25 (b) 625 3. (a) 24 (b) 256 &-. (a) 24 (b) 48 5. 15 6. 270 7. 120 8. 336 9. 60
10. (2) 362880 (b) 80640 (c) 1728 1. 20 12. (a) 10! (b) 2x8! (c) i. 2x9! ii. 8x9! 13. 34650
14. 4200 15. 4

EXERCISE 14.2

1. 792 2. (a) 1140 (b) 171 3. 1050 &. 70 5. 2688 6. (a) 210 (b) 420 7. 24000 8. 8 9. 155
10.5

EXERCISE 14.3
1. (a) 120 (b) 325 2. 5040 3. (a)144 (b) 1440 &. (a) 720 (b) 240 5. 11760 6. 7056; 4606
7. (a) 840 (b) 1680 8. 190 9. 10080 10. 226800 11. (a) 715 (b) 315 (c) 665 13. "C, 14. "C,

15. (b) 92 16. 252 17. () 1287 (b) 560 18. 256 19. 288 20. (a) 10080 (b) 30240 (c) 14400
21. 10080, 1080 22. 3528000 23. 720; 240 24 103680 25. (a) 12 (b) 128 26. 2880
27. (2) 30030 (b) 37310 28. 77055 29. (a) 48 (b) 72

EXERCISE 15.1

2 3 2 2 5 5 21 3
©3 @3

1
4
2
9 3

5. {HHH,HHT,HTH,THH,TTT,TTH,THT,HTT} (2) 2 (b) % © i 6. (2) g (b)

7. (a) % (b) % © 596 8. (a) %é (b) 1—18 © é ) §58 9. {GGG, GGB. GBG, BGG, BBB,
BBG,

BGB, GBB} (a) é (b)% © % 10. (a) % (b)}1 © }1 1. () % (b) i © % (d)%

12. (){(1, H),(2, H),(3, H),(4,H),(5, H),(6, H),(1, T),(2, T),(3, T),(4, T),(5, T),(6.T)}

0) 7 1@ 52 0) 5 © 3

EXERCISE 15.2

1 1 7.9
5 (©) 3¢ (@ 73 3. 72 & () 10 (6) 0.3 (¢) 0.5 5. () 0.65

L@ 03 ©37 2@ 50 5
(6) 0.70 (¢) 0.65 6. (a) 0.95 (b) 0.05 (c) 0.80 7. (2) {TTT,TTH,THT,HTT,HHH,HHT,HTH,
THH} D) > Lt i@l 8.0imi ol oamiolwlel

8 2 4 8 25 25 25 4 2 6 12

1,1, .8 7 4
10. (2) ; (b) 5 (©) 73 (@ 73 M. () 0.1399 (b) 0.8797 (¢) 0.6 2. (b) 7% (©)

4 11
5D
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EXERCISE 15.3

1. (2) 0.7 (b) 0.75 (¢) 0.50 (d) 0.5 2. (a) 0.5 (b) 0.83 (c) 0.10 (d) 0.90
2/5

3. (a) i (b) 4% (c) i—i (d) 1% 4. (a) 0.5 (b) 0.30 (c) 0.25
355 R
H Y
B
T G
H 1 2 1 b 31 2 2
5. (a) (b) z (C) g 6. § 7. (a) g (b) Z‘g (C) § 8. §
Y
B
G

T
9. (2) 0.88 (b) 0.42 (¢) 0.6 (d) 0.28 10. (2) 0.33 (b) 0.49 (c) 0.82 (d) 0.551 11. (a) 0.22 (b) 0.985
(c) 0.8629 12. (a) 0.44 (b) 0.733 14-. (2) 0.512 (b) 0.128 (c) 0.8571 15. (a) 0.2625 (b) 0.75

(c) 0.4875 (d) 0.7123 16. (a) 0.027 (b) 0.441 (c) 0.453

EXERCISE 15.4

1. (2) 0.042 (b) 0.7143 2. (a) 0.4667 (b) 0.3868 3. (2) ; (b) % a. g 5. (b) i. % i.0.2
6. (a)i 2N-my; 2WN-m) n 7. 2 8.2.007b.03429 c.0.30
2N 2N —-m m+(N—m)2n 19
d.0.0282 9. a. 0.8008 b. 0.9767 c. 0.0003 10. a. 0.0464 b. 0.5819 c. 0.9969
11.2.02b.0.08c. 0.72d. [0-802 . 1072028,  cgg
0.4 0.6| ~[0.56 0.44

EXERCISE 15.5

5 5 1 1 1 2 3 72 1 1 2
1. (a) 126 (b) 13 (© 126 2. (a) 3 (b) 10 (©) 3 (d) 3 3. (a) 5525 (b) 5505 (©) 1201 4. 3
5. (a) % (b) % 6. (a) 122 (b) % () % 7. 13—1 8. (a) % (b) 19—3 9. (a) g—z (b) g—%

1 1 5 5 1 6 1 1 1 7
15. (2) ﬁ (b) 0.6 16. %

EXERCISE 16.1
1.03 2. (2)0.1 (b)i.0.2 ii. 0.7 3. (a) p(0) = 2

8 1 14
15’p(1) = B,P(Z) = E (© B

(b) 15 p(x)

— — — o

6
4
2
4.(2){2,3,4,5,6,7,8,9, 10, 11, 12} —
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(b)

PO | 36 1 3 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

5 H H
(©) 36 5. (a) H -
H
6 PO T
ey \ . T
@ 35 H "
L] [ ] T
4 T H
36 ’ ) by PO T T
° ° 3/8 [ ] [
2 . . P(0) = ¢
36 3
° o 1/8 ° p(l) = 3
= X 3
2 4 6 8 10 2y > 3> pr2)= 3
4
© = () = &
1 _ 4 1 .
p(O)—g p(l)—g Aié
7 0. ZEs
6. (a) 35 ®1 p(2) = 35 p(3) = 35 0 T . (c) = 7.(a)i. 0.9048
4
3 )
p(4) = == :
35 T 2 3—4%
.. 11 2 11 .13
ii. 0.09048 (b) 0.0002 8.0.37129. p(0) = ,p( 1) = ,p(3) = (b)i. 35 . 75
n 0 1 2 n 1 2 3 4
10. M.
Pv=m | & | &L @lev=m| L | 4]
s 2 3 4 5 6 7 8
(b) ~ : 2 3 4 3 2 . 12. (a) 0.81 (b) 0.2439
PS=9)| % | %6 | %6 | % | 16 | 6 | 1

EXERCISE 16.2
1.(2)2.8(b) 1.86 2. ()3 (b)i. 1 ii.1 (¢)i.6 ii.0.4 3. (a)i. 1.3 ii. 2.5 iii. -0.1 (b) i. 0.9
1

ii. 7.29 (¢ i. % ii.0.32224. u = % 0% = 0.3556 5. (2) 7 () 5.8333 6. np = 3x 5 = 15

7. (2) l (b) 2.8 (c) 1.166 8. (2)0.1 (b)i.0.3 ii. 1 (c)i. 0 ii. 1 iii.2 9.5.56

10. p(0) = ,p(l) 120, p(2) = 120,p(3) = 120 (b)1.0.9 11.0.49 (c) W=3N-3

3

E(W) =~0.3 1. (2) $~1.00 (b) both the same 12. (a) 50 (b) 18 (¢) 213. () 11 (b) 5~ (c) 4
14. (2) 0.75 (b) 0.6339 15. (2) E(X) = 1 — 2p, Var(X) = 4p(1 — p) (b) i. n(1 = 2p) ii. 4np(1 — p)

120

n 0 [ 1 |2 )
16. W=214317.(a) a=5,0=<b=<1
PN=n) | B | B | L @a=3

ANSWERS - 49



(b) E(X) = ’%1, Var(X) = é(z +7b—b?) 18. (2) E(X) = 4, Var(X) = 20

EXERCISE 16.3

1. (2) 0.2322 (b) 0.1737 () 0.5941 2. (a) 0.3292 (b) 0.8683 (c) 0.2099 (d) 0.1317 3. (a) 0.1526
(b) 0.4812 (c) 0.5678 &. (a) 0.7738 (b) 3.125 x 10-7 () 0.9988 (d) 3 x 10-5 5. (a) 0.2787

(b) 0.4059 6. (2) 0.2610 (b) 0.9923 7. (a) 0.2786 (b) 0.7064 () 0.1061 8. (a) 0.1318

(b) 0.8484 (c) 0.0549 (d) 0.3296 9. (a) 0.2938 (b) 0.6531 (c) 0.0027 (d) 0.9726 () 12.86

10. (2) 0.0039 (b) 0.2734 (c) 0.6367 (d) 0.9648 11. (a) 0.3125 (b) 0.0156 (c) 0.3438 (d) 3
12. (2) 0.2785 (b) 0.3417 (c) 120 13. (a) 0.0331 (b) 0.5695 14 (a) 0.4305 (b) 0.9619 (c) $720
(d) 0.2059 15. (a) i. 1.4 ii. 1 iii. 1.058 iv. 0.0795 v. 0.0047 (b)i.3.04 ii.3 iii. 1.373

iv.0.2670 v.0.1390 16. 38.2319. (a) i. 0.1074 ii. 7.9 x 10~* iii. 0.3758 (b) at least 6

20. (a) ‘5‘ (b) % ©) é () 2% 21. (2) 20 (b) 3.4641 22. (a) 102.6 (b) 0.000254 23. (a) i. 6
ii. 2.4 (b)i. 6 ii. 3.6 24.0.1797 25. 1.6, 1.472 26. (2) 0.1841 (b) $11.93 27. (a) $8 (b) $160

1 1

28. (2) 0.0702 (c) 29. (b)

4 14
0.6

_ _ n—1
30. (b) 0.8035 (c) 39.3 31. (a) — 2 =1 -p) -, 0<p<l
1—-(1=p)'=np(1-p)"-

)

EXERCISE 16.4
1. (2) 0.3263 (b) 0.0932 2. (2) 0.0015 (b) 0 (c) 0.9714 3. (a) 1.2 (b) 0.56 &-. (a) 3.4848 (b) %)

1 22 1921 27 87
X 1 2 3 4 5 9 | 46
8. (1) | P(X=x) [0.0238]0.2381]0.4762(0.23810.0238 | (b) 39. (a) 55 (b) 55 10. (a) 57%
184 32 7 37 49 .
(b) 305 (©) 357 1. (a) %) (b) vl 12. &0 13. (a) hypergeometric
X 0 1 2 3 4
66 1 1 47
(b) _ 330 | 660 | 330 | 44 1 ) =14. — 15.(a) 5 (b) 75
P(X=x) 365 | 36 | 136 | T35 | 363 91 14 8 72
44 11 48 . ..
16. (a) 2 (6)0.9999 17. = 18.0.819. (2) 2 (b) i. 0.3365 ii. 0.01066 (c) 0.9682
20. (a) 28 (b) 16 (©) L 10 days beforehand (place order on 11 July)
"W W5 s T P y
22 X 1 2 3 4 5 v 0
- @ X =% 0598 (0315 0075 | 0010 | 0001 | ‘emainder~
X 0 1 2 3 4 5 6 7 8 9 | 10
(b) 4 [ 7 [ 121211 1 ,~90%
PlAceept| 1 | 5 | F |5 |35 |5 |5 |5 5010
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EXERCISE 16.5

-29x
1.(a) P(X =x) = gx—'z, x=0,1,2,... (b)1.0.1353 ii. 0.2707 iii. 0.5940 iv. 0.4557
2. (2) 0.0383 (b) 0.1954 3. (a) 0.2052 (b) 0.9179 4. (a) 0.2623 (b) 0.8454 5. (a) 0.0265
(b) 0.0007 6. (a) 0.1889 (b) 0.7127 7. (a) 0.7981 (b) 0.2019 (c) 0.1835 8. (a) 0.2661
(b) 0.5221 9. 0.1912 10. (2) 0.3504 (b) 0.6817 11. (2) 0.00127 (b) 0.0500 12. (a) 0.1804

(b) 0.0166 (c) 0.3233 13. (a) 0.8131; 0.5511 No 14. 0.4781 15. (a) 0.3679 (b) 0.2642
(¢)0.213516. (a)i. p ii. —plnp iii. 1 —p+ plnp (c) 0.4785

EXERCISE 17.1

1. (i) 0.6915 (ii) 0.9671 (iii) 0.9474 (iv) 0.9965 (v) 0.9756 (vi) 0.0054 (vii) 0.0287

(viii) 0.0594 (ix) 0.0073 (x) 0.8289 (xi) 0.6443 (xii) 0.0823 2. (i) 0.0360 (ii) 0.3759

(iii) 0.0623 (iv) 0.0564 (v) 0.0111 (vi) 0.2902 (vii) 0.7614 (viii) 0.0343 (ix) 0.6014 (x) 0.1450
(xi) 0.9206 (xii) 0.2668 (xiii) 0.7020 (xiv) 0.9132 (xv) 0.5203 (xvi) 0.8160 (xvii) 0.9388
(xviii) 0.7258

EXERCISE 17.2

1. (2) 0.0228 (b) 0.9332 (c) 0.3085 (d) 0.8849 (e) 0.0668 (f) 0.9772 2. (a) 0.9772 (b) 0.0668
(¢) 0.6915 (d) 0.1151 () 0.9332 (f) 0.0228 3. (a) 0.3413 (b) 0.1359 (c) 0.0489 4. (a) 0.6827
(b) 0.1359 (c) 0.3934 5. (a) 0.8413 (b) 0.4332 (c) 0.7734 6. () 0.1151 (b) 0.1039 (c) 0.1587
7. (2) 0.1587 (b) 0.6827 (c) 0.1359 8. (a) 0.1908 (b) 0.4754 (c) 16.88 9. (a) 0.1434 (b) 0.6595
10. (2) 0.2425 (b) 0.8413 (c) 0.5050 11. (a) —1.2816 (b) 0.2533 12. (a) 58.2243 (b) 41.7757
(c) 59.80 13. 39.11 14 9.1660 15. 42% 16. 0.7021 17. (i) 0.2903 (ii) 0.4583 (iii) 0.2514
18. 23% 19. 0.5 20. 11% 21. 5% 22. 14% 23. 1.8 24. 252 25. 0.1517 26. 0.3821
27.0.22 28. 322 29. 0.1545 30. 7 31. 87 32. (a) i. 0.0062 ii. 0.0478 iii. 0.9460 (b) 0.0585
33. (2) $5.11 (b) $7.39 34-. () 0.0062 (b) i. 0.7887 ii. 0.0324 (c) $1472

35. (2) 4 = 66.86, ¢ = 10.25 (b) $0.385 36. (a) u = 37.2, 6 = 28.2 (b) 20 (19.9)

37. () i. 0.3446 ii. 0.2347 (b) i. 0.3339 ii. 0.3852 (c) 0.9995

EXERCISE 18.1
1. (a)% (b) 3’-1% ©) -1 (d)1(e) —% ()0 2. (a) 4 (b) 0.2 (c) 0.027 (d) 0.433 (¢) —0.01 (f) 6.34

(2)6.2 (h)03. () 6m/s (b) 30 m/s (c) 11 + 6h + K2 m/s . 12 m/s 5.8 +2h 6.-3.49 °C/sec

7. (2) 127x cm’/em (b) i. 19.6667% cm>/cm ii. 1.9967x cm>/cm iii. 0.2000 cm>/cm 8. 1.115
9. (a) -7.5°C/min (b) r=2tot =6 10. (a) 28 m (b) 14 m/s (c) average speed (d) 49 m
() 49 m/s 1. (a) $1160, $1345.6, $1560.90, $1810.64,$ 2100.34 (b) $220.07 per year

EXERCISE 18.2
T,pn @ h (b) 2.0n () h (b)

~
‘ ~
~

I

[

|
| A

ho(c) h (d) h (e) h (f)

| D
Y~

i
Y~
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EXERCISE 18.3
1. @h+2(Mb)4+h(c) %z (d)3-3h+h* 2. (2)2(b)4(c)—1(d)3 3. (a)2a+h

(b)—Qa + h) (¢) 2a +2) + h (d) 3a® + 1 + 3ah + h? (e) -(3a* + 3ah + h2)

-2 1

() 3a* - 2a + Ba -Dh + h? () (h) -

a(a+h) (a—l)(a—1+h) /Cl+]’l+/\/Zl
4.(a)1:1(b)2a+h;2a(c)3a*+3ah+h?;3d* () 4a° + 6a*h + 4ah* + I ; 4d°
5.(a) (b)i.3 ms™' ii.2 ms' iii. 1.2 ms~! &. (b)i.20 cm? ii. 17.41 cm?
A x(2) (d) Find (limit) as # — 0 (a) iii. 2.59 cm? iv. —1.29 cm2day~!
(e)4t-3 20“ s(1)  (c) 20(1 —2-01%) cm2day-!
1 (d) i.-1.3863 cm2day-!
ii. —1.2935 cm?2day-!
?*1/1 r _
<4’ _é) 4

EXERCISE 18 4
1. (a)3 (b) 8 (c) —= (d) 1.39 (e) -1 () g 2.4.9m (b) 49(h%+2h) m (c) 9.8 m/s
3. (a) 8x (b) 10x (c) 12x2 (d) 15x% (e) 16x> (f) 20x> 4. (a) 4x (b) =1 (c) =1 + 3x2 (d) —x2
(e) 2(x+1)2 (f) 0.5x12 5. (a) 1 ms~! (b)(2-a) ms!
A x(7

RN
6. (a) (b) .5 ms™! ii.4 ms! (¢) 87-3¢2 ms~! (d) g sec

t

4\ .
EXERCISE 19.1
1. (a) 5x* (b) 928 (¢) 25x%* (d) 2727 (e) —28x° () 247 (g) 2x (h) 20x° + 2 (i) 15x4+ 18x% -1

@ ——x3+10 (k) 9x* —12x(1)3+§x+4x3 2. (a) —= (b)3ﬁ (C)5ﬁ (d) J_ (e)_};
<f>9ﬁc(g>[ 3 5 J_o—%— 05255 8 343

2J_ ﬁ ﬁ +3x2—1(c)3x2+1(d)—()7x_-
(f)%—w73 (g)—7(h)2x—%(i)2x—x%_% 0 )%er; 0 25 s 2 e
0 1

EXERCISE 19.2.1

1

) 2
1. mPQ = 4+h,}}1inOmPQ =4 2. P(191)5Q<1+h’m>’mPQ = _2+h;
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. 1 1 7 1 53 8
limmpg = —5 3. ~12 4 @3 (b) - © 12D 4@ 4D ¢ (@) 5 W) Tz 5= 2
6. (2) 2x— 12 (b) =18 (¢) (8,-32) 7. (2) 3x2+3 (b) 0 (¢) (£4/2, ./2) 8. () (r%z _1%) ,0,0)

-1 1 1
Odxi—<x<0lUlxix>—\! 9. x==,-1 10.(a)-2,6,3(b)2 M.a=1b=-8
() s

12. f'(a+b) = 2(a+b) = 2a+2b 13. (a) 4a®>-2a,a=0 (b)4—}l,a>0 14. -56

EXERCISE 19.2.2

1. @ (b) (e)
y'A 3 y'
S Ca
=
- , =
()

/
N
oy |

EXERCISE 19.2.3
1

1. (2) 4813 — — (b) 2n—

(a) 48¢ 2ﬁ() n

L @w20-2/6+3--1 () 40-312
6

6%/r  Ar 2 2.4/

2

5
= -

4 3
s () 5«/;’+

100 1

-—-1 6/12+5 (h) 2w+ 8h (i) 4n3 - +
€3] 3 (8) (h) 2x (1) 4n Y T
8 _20 S3n, 3 6,2 1 _4 1 2 _4m—
2. (a) YE (b) 2mtr e (©) 2s +s2 (d) t4+t3 > (e) b2+2b3/2 (f) 3m*-4m -4

EXERCISE 19.3
1. (a) 3x2-5x4+2x+2 (b) 6x°+ 10x* +4x3 -3x2-2x (¢) ——43 (d) 6x° + 8x3 +2x
X

2 1 1 —-x2-2x —(x*+3x2+2x) 2x2+2x 1
20 OGOy YTy Qe D iy

3. (a) (sinx + cosx)e* (b) Inx+1 (¢) e*(2x3 +6x2+4x+4) (d) 4x3cosx — x*sinx

(e) —sin?x + cos?x (f) 2xtanx + (1 + x%)sec?x (g) %(xcosx —2sinx)
X

(h) e*(xcosx + xsinx + sinx) (i) (Inx+ 1 + xInx)e~
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sinx — xcosx —[sinx(x+ 1) + cosx] ex 2xcosx — sinx Inx -1
4. b d
@ = ® (x+1)2 R A ey Yo
(x+1)—xInx xe*+1 -2 L x2—x+2xInx -
5.(a) —5e>*+ 1
DG Qv P G O ey @7
|
(b) 4cosdx + 3sin6x (c) —%e_3x - )16 +18x (d) 25c085x + 627 (e) dsec2dx + 2e2
(f) —4sin(4x) + 3¢ () —— 1 (h)0 (i) lcos<)—c> _2sin2x (j) Teos(Tx—2) (k) ——_1
dx+1 2 2 2«/} X
1 . 5 . ’ cosf 1 1 . /1
(1) =+ 6sin6x 6. (a) 2xcosx? + 2sinxcosx (b) 2sec?20 — = (©) ——cos/x (d) —s1n<—>
X sinZ0 2./x x2 X
(e) =3sin0 - cos20 () e*cos(e*) (g) 1secz(logex) (h) —sin2x (i) —cosH - sin(sinB)
X cos2x

(j) 4sinB - sec?0 (k) —5cos5x - csc?(5x) (1) —6¢sc?(2x)

7. () 2e2+1 (b) —6e*3% () —12xe 37" (d) 2 fe* () ——e % () 2744 (g) 2xe2+4
2 2A/;c
(h) — 6 (1) (6x—6)e3x2*6“1 (j) cos(0)esin® (k) 2sin(26)e=s29 (1) 2x (m) _ 2t
e3x+1 (e‘x+ 1)2
2 2x cosO + 1
x —x X _ p,—x)2 x+2 _ —Xx +9x-2
(n) 3(e*+e*)(e*—e™)? (0) e (p) (=2x+9)e 8. (a) a1 (b) P
eX+ e 1 3 ) 1 1 —3x2 . 1
() g (d T (e) x(lnx) () T (2 1) (h) o (1) ICTS)
i —m2sir21xcosx k) l+ cotx (1) l+ tanx
cos“x + 1 X X
3 2
9. (a) In(x3+2)+ fx (b) SMEX L o [xsinxcosx (¢) L sin/6 - cos /0
x3+2 2./x Jo
2 . 1
2 _ Ayd)p20+3 _ L
(d) (3x2—4x%)e (e) =(Inx + 1)sin(xInx) (f) Ty

(@) (2x—4) - sin(x%) —2x - cos(x2)(x%—4x) ) 10(In(10x+1)-1)
g (sinx2)?2 [In(10x+ 1)]?

(i) (cos2x —2sin2x)e*~! (j) 2xIn(sindx) + 4x2cotdx (k) (cos/x — sin«/;c)zlfeﬁ
X

S5x+2 _ 2 n2 :
(I) —(2sinx + 2xcosx) - sin(2xsinx) (m) SO =20%) ) €0570 + sin"B1n(sin6)

(1-4x)2 sinBcos?0
x+2 2x2 42 10x3+9x2+4x+3 3x2(3x3+ 1)
2+ 1)x+1  Jx242 3(x+1) 2./x3+ 1
2 1 2 2—x —x2+x-9 Tx3—-12x%2-8
() =—=———-=In(x2+1) (1) (u) ) e ¥ (W) —m0m——
x2+1 x2 ( ) x(x+2) 2x2x—-1 Jx2+9 2J2-x

2n—-1
nx 1 10.x=1 1.0 12.0 13. 1 14. 2¢15. (a) cos2x — sin2x

(x) nx"In(x"—=1) +

(b) %)cosxO () —% sinx® 16. (b) i. 2xsinxcosx + x2cosZx - x2sin?x
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3x2

ii. e**(2cos2xIncosx —3x2sin2xIncosx — sin2xtanx) 17. (a) i. —g(lnx)2 ii. T
X - X

mb + na
m+n

(b) i. —2e2 - cos(e-2) ii. ~2xcosx? - e~ 18, —%k 1. x = a, b,
20. {0:ntan0" - tan0” = m0™ "} 21. (a) —4csc(4x) (b) 2sec(2x)tan(2x)
(¢) 3cot(3x)csc(3x) (d) =3sin(3x) (e) CSCZC—:— ) (f) —2sec(2x)tan(2x)

22. (a) 2xsec(x?)tan(x2) (b) sec2x (¢) tanx (d) —3cot?2xcscx (e) xcosx + sinx
(f) —2cotxcsc2x (g) 4x3csc(4x) —4x*cot(4x)cesc(4x) (h) 2cotxsec?(2x) — cscZxtan(2x)

.. secxtanx — sinx
) 23. (a) escrgecxtanx (b) e*sec(e”)tan(e*)

2. cosx + secx

(c) e*sec(x) + e sec(x)tan(x) (d) M (e) =5csc(5x)sec(5x)

- cscz(x)logx (g) —cosxcot(sinx)csc(sinx) (h) —cos(cscx)cotxcscx (i) 0

®)

cot(x)
X

EXERCISE 19.4

1@ 4x22+1 ® ng_ = Jl__24x2 @ Jljil@cz © xzi“ v beli—xZ (g) J%_xz
(h) m (i) (4_;)2“ ©) JL%_xz (k) 4x26+9 1) J—x%“z
2. () xfj_‘l ) - Jxl_—xz © Jx31—x2 (d) Jl__Si:()xszx - {_11 iiff ssii:; . 8 © szich
() Jl——)ciSin_]x ® 1 O Jei_l ® jl_xz W @y I)Etin‘l(Zx)P

I ) —4x —4x -1

0 J1—x2(sin1(x))32 (D J1—x2(cos!(x))? " J1—4x2 " J1—4x2 © x21 - x2
X ) X — A/1——xzsin*1x © X+ A/1——xzcos*1x

1 +x? x2./1-x2 (cos~1x)2./1 — x2

—2x%tan~!x + x — 2tan~1x 2x2logx + Jl——)ﬁ‘sin—l(xz) ) = J1 = xcos™ W /x = Jx

3. (a) Tan"'x +

@ © e T

X —1( px e -1 )_C ; _ X in—1 f - JI
(2) e"tan™(e") + —— (h) 2atan (2)+2 (i) 1 m51n (2> 4. 0,k =7

_ T
6. (b) k = 7
7.(a) f'(x) = — ,x>m and ,x<—m; dom(f) = ]—o0,—m[ U ]m, o[
Xa/x2 =2 Xa/x2 =2

v | BUPPP T I 1
(b) f()C) - xmax>2’ dom(f - :|27 |: k) dom(f) - |:27 |:
© fi(x) = Jll__ﬂCos—l(g) -J41__xzsm—1(x),—1 <x<1;dom(f) =[1,1]
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@ fi(x) = _;C—z%-?x>0 and xzi 1,x<0; dom( f) = ]—o0, oof

(x) = —9 <_ 1
© F0) = = bl < g5 dom(f) = |5
2 1 1 -2 1 1
' = ,—— <X<— and f = ———, - l<x<— —<x<l1;
R e IV S e AV

dom(f) = [-1, 1]

, 2 -2
(2 f'(x) = m,x>0 andx2+1’

x<0; dom(f) = ]-o0, oof

|x| > 1; dom(f) = ]-o, oo

(h) f(x) = i <1 and -

nxt-1 n he — 1 1
8. (a) T + 1 +x2(arctanx) (b) 0 (c) 241 = x2 (d) NCEEIEED (e) TS
1 -1
2+l v

EXERCISE 19.5

1. (a) (In4)4" (b) (In3)3" (c) (In8)8" (d)3(In5)5" (e)7(In6)6" (f)2(In10)10"
(2) (In6)6" % (h)3(In2)2>**" (i)=5(In7)7° " 2. (a) x(In3)3" + 3"

(b) 4cos(2x)2" +21In(2)sin(2x)2" (c) In(5)5"¢ =5 (d) 2x8 " — 1n(8)8_xx2

© (I+ 4" )—(x+ 2)1I1(4)4 () —sinx5" + ln(S)SXCOSX 3. (a) ! (b) (In iO)X

(1+4° ) (In5)x

1 1 2x 1
Py e @ it | 2=

1
(g) log,x + 2

3" (lna)zxaxlogax -a
(In3)x (lna)x (lna)x(logax)2

)(ln(10))loglo(X+1)—1 " (In(2))2log,x -2 a. L 5.0_2 g =3

In(10)(log ,o(x + 1)) In(2)(log,x)’ In2 In2 3

(h) (In3)3" logx + ——— (i) (Ina)a” log x +

10
In10

7. 12" /3 + J_“;lm‘ 8. 1.25 9. (a) 20 + 10In10 (b) (In4)cos(1) (c) % (d) 10 —

10. (2) 4 x 54 +11n5 (b) 3*-¥(1=3x2)In3 (c) 2(102¢-3)In10 (d) 9ﬁfx( ! —1) In9
2%

Ao A i .
() —2¢052)+ 1 n2in2x (f) = In4sin2x o) 2vcos2*In2 (h) 290 cosxIn2

A/ CcoS2x

2cot2x (b) X © 1
In2 (x2=1)In5 " 2(,/x-10)/xIn10

-4 sec22x © 1 ) -1
In2(4-2tan2x) 5 [5G0 rn2 ((1-x2)+1)tan (1= x)In3

=
(i) =7 72 +x2)In7 1. ()

(d)
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3x2 -1 . 1 X
tan(

(@ (h) () 5750 (3

(x3=3)In3 " 2(2-x)In2 - 2) 12. (a) x*(Inx+ 1)

(b)xsmx<cosx1nx+ )(c)(l-lnx)xx (d) 21n(x)xnx-1

EXERCISE 19.6

1.1 20x3 i 48(1 +2.X)2 1il. % 1v. ﬁ v. 2 Vi m Vil F
viii. 24(1 -2x) ix. —— X. 2(x—+1) xi. —16sin40 xii. 2cosx — xsinx
x2 (1 x2)2
xiil. 6x2cosx + 6xsinx — x3sinx  xiv. ! XV. _10 XVi. 6xe2¥ + 12x2e2% + 4 x3 2%
X (2x +3)3
i _ _ 2 5
XVii. Bsindx - 15cosdx xviii. 2cosx? —4x2sinx? xix. 48(x” + 2x7) XX. 10
ex (4x3-1)3 (x=3)3
—2x X —x 2 2x—1 2x—3x2
2. b d
(a) (x2+1)2 ( )(1_x2)3/2 (C) (1_x2)3/2 ( )(x2+1)2 (e) 4(x_x2)3/2 (f) 4m
2arctan(x) 1 1+3x2 1 x3/2 1[ (X
- - h + - = Sln—1<—>} —312
© =5 20+ oy Jir—x? 2(4-x2)2 4 2) "
. eX(—x+ 22— 2) 6lnx—5 n?lnx +nlnx -2n-1
er 1) /1 _e2x x4 ’ x”+2
(%) = ——, f'(x) = , [ (x) = - s f(x) =
. T = G oy e
120
M(x) = ————, ...... M (x) = (-1 M
JO(x) = Gr® , f™(x) = (- )( T
x+ 1" dn(n+x)/x+ 1\" (=1)72"n!
5. = " - 7. neax () ——2 = °°
flx) = ( ) = f1(x) = (x2—1)2<x—1> (@) amet (0) o e
n=2k: yn(x)=(-1)ka%sin(ax+b), k = 1,2, ... 3+n
(©) 8.()2+— (b) ——
n=2k-1:ym(x) = (-1)k+1g2k-1cos(ax+b),k = 1,2, .. g[

9. -1 10. [0,1.0768[ U ]3.6436,2x]

EXERCISE 19.7.1

1@ 2 ()] <>-— @ -2 @2 ) BEZY gy ) L2
+e X
() 2L () o S ) Sy -1 2.(19),0
a. (324106 80+4E 3+2./10.6 80 —4./265 5. (a) _ x=./5x2-80
(2’40)’(2’40)'y‘2
dy _ 2x+y 5x % ,5x2-80 x3
(©) dx = 2y x (d) 2«/5x27 (e) Hyperbola. 6. (a) Dom = Ran = [-2,2] (b) —;5
x3 dy x2n-1 -V
(©) —(———————-—————4 16_x4)3 (d) small (e) dom =ran = [-k,k] (f) i —y2n_l 7. (a) ;ﬁ
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-1 .

_ m—2 ’ _

oy M= "2 g oy L)1 @ () L () L) 3 -
m(nt 1y 11 Xy —x l-x+y

10. (a) undefined (b) At (0.8042, 0.5), grad = 1.32; at (0.0646, 0.5), grad = 3.74

EXERCISE 19.7.2
. dy _ 5 d*» _ 10 Gody _ 2x3+18x% d?y  2x3 +36x2+216x

1..92- 2y Dy 4y
" dx x¥dx?  x3  dx (x+6)% " dx? (x+6)3
gLy xdly 4 dy 1 dy 1
“dx Yy dx? y3 dx 33 dx? 3e®
v 4y _ 2cos2x d?y _ _4sin2x+4cos22xtany i :_ﬁ d?y _ x+ Axy
dx  cosy " dx? cosy oS Zy dx X dx? 2x2
.dy  x+3y d*y _ 8x2+48xy+8y? ... dy yd*y 2y
vil, == = — L = vili, =2 =2, =<2 = =2
dx  3x+Yy dx? (3x+y)3 dx X dx? x2

2. ii. -3 iii. 2 (iv) \ 3. ii. —1 iii. 10 iv. k 4. i. Dom [0,6] Ran [-4.2]

_ 2
ii@i=3xdy_ 9 57

Tdx T oy+17dx2 T (y+1)? T a

EXERCISE 20.1

1. @) y=Tx-10(b)y=-4x+4(c)dy=x+5(d) 16y=—x+21 (e)dy=x+1(Hdy=x+2
(g)y=28x—-48(h)y=4 2.(a) 7y=—x+30(b)dy=x-1(c)y=—4x+14(d)y=16x-79
(e)2y=9-8x (Hy=—4x+9(g)28y=—x+226 (h)x=2 3. (a)y=2ex—e(b)y=e(c)y=mn
dy=-=x)y=x(f)ey = Qe-1)x—e?24+2e—-1 (g)y=ex(h)y=2x+1
4.(a)2€y:—x+2e2+1(b)x:1(c)x:n(d)y:x—Zn(e)y:—x+n

() (2e—=1)y = —ex+3e2—4de+1 (g)ey=—x(h)2y=—x+2 5. A: y=28x—44,

B: y=-28x—44, Isosceles. z=(0,a?—-3a*) 6.2sq.units,y=2x=1 7.4y=3x

8. by = Ja’>-Db’x 9.y=4x-9 10.y=log.4 1. 8y = 4(n+2)x-mn?;

A(m+2)y = —8x+4m+ 72 12. A: y=—8x + 32, B: y = 6x + 25, (% 28) 13. y = _x, Tangents:

1 1,11 /1 1
y=5y= - <—§, 5)’ (5, —§> tangent and normal meet at (0.5, —0.5)

14. (a) y=3x-7(b) 0=(2,-1) 15.m=-2,n=516.(a) y = 4x—-2 (b) 37y = 26x+70

2 2
() 16y = x+65 (d)y = %*4(7?_ 2)‘4(;—2)

17. (a)y=1 (b) At (1,2) y=2; At (-1,-2) y=-2 18. (a) [;: 3y = —=2x+ 1, [,:2y = 3x+5

x (e)5y =6x-1

(b) 11: 2y = x,l;y = =2x+5 (¢) [;: 6y = x+16,1,:y = —6x+ 15 19. @, 1)
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EXERCISE 20.2
1. (a) (b) (c) d

L B i
/‘ 3|40
|
|

\/ ' \/2’0) ’ " -
0, —4) )

(3,-2)

2. (a) max at (1, 4) (b) min at (—g, —84—1) () min at (3, -45) max (=3, 63) (d) max at (0, 8),

1+./13 70-26@)
3 b 9

27

min at (4, -24) (e) max at (1, 8), min at (-3, —24) (f) min at (

max at (1 _3@, 70 +2276ﬂ_3> (2) min at (1, —1) (h) max at (0, 16), min at (2, 0),

min at (=2, 0) (i) min at (1, 0) max at ( 3 27) (j) min at ( (k) min at (2, 4),

57
max at (=2, —4) (1) min at (1, 2), min at (-1, 2)

3. (a (b) © @ YA
Ay Ay y
15,7.25) | 1 (~1.15, 3.08)
(-3,4)
'\5 I+ r
| /\ \_/ ¥
111
} _ < 4 16) _ 4/ ~ > (1.15,-3.08)
—1 5 \ X X
® (g) (h)
y ‘ A
yi 3,27 y Ay
| =
| 2,00 x \ .~
/ SIS V)
3= | (4,0; (0,-8)
X 3 X
-1
A W €O R Al
(56 108)

al=
=Y
<4>
il

(1.-1

4. min at (1, -3), max at (-3, 29), non-stationary infl (-1, 13) 5.

6. (a) i. (cosx - sinx)e™ ii. —2cosx.e™* (b) i. Z—:, 5%: ii. g, 37 (c) Inf. ( _—) (3—75, _e“z‘)
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N 7. (a) i. €*(sinx + cosx) ii. 2¢*cosx (b) i. x = T

(d) ‘y
, 3n Tm

: 4
B - o
3 3 1 7 (T 1 7% N (33 3
. T 3m T 4 7 4 T2 T 2
. x = > (c) st.pts.(—4—, 758 ) , (—4—, —:/—Ee ) Infl. pts. (E’ e ) , (—2—, —e )
yT T Sm
(d) __ 8. (a) 1. €(cosx — sinx) ii. —2sinx.e* (b) 1. =, —
‘ /2 ﬂ\/ﬂ X 44

5
ii. 0, 7, 27 (c) st.pts. (7-‘, —1—e4) ,(5 t 1, 4) Inf. pts. (0,1), (7, —™), (2, €2™)

_4"@

y
() 11/\ /3 9. (@)i. (1 - e ii. (x— 2)e™

/ 3942 b)i.x=1ii.x=2
(c) st. pt. (1, ¢ V) Inf. pt. (2, 2¢72) =

10. (2) 8 (b) 0 (¢) 4 (d) 273/9~56.16 M. i. min value —82. ii. max value 26

12. (a) A i. Yes ii. non-stationary pt of inflect. B. i. Yes ii. Stationary point (local/global min)
C.i. Yes ii. non-stationary pt of inflect.

(b) A.i. No ii. Local/global max B.i. No. ii. Local/global min C.i. Yes ii. Stationary point
(local max)

(c) A.i. Yes ii. Stationary point (local/global max) B.i. Yes ii. Stationary point (local min)
C.i. Yes ii. non-stationary pt of inflect.

(d) A. 1. Yes ii. Stationary pt (local/global max) B.i. No ii. Local min

C. 1. Yes ii. Stationary point (local max)

(e) A.1i. No ii. Cusp (local min) B.i. Yes ii. Stationary pt of inflect C. i. Yes ii. Stationary point
(local max)

(f) A. 1. Yes ii. Stationary point (local/global max) B.i. Yes ii. Stationary point (local/global
min) C.i. No ii. Tangent parallel to y—axis.

13. (a)i. A ii. B iii. C (b)i. C ii. B iii. A

14. i ii. iii. 15. y = x3+6x2+9x+4
Ay , Ay 1 PNE B
f'(x f'(x) : YA
oo T T
4 \|_d ‘ s
Y TN N
£'(x) o/ T\ 2 e 2
| | |
| |

16. f(x) = %x3—x2—3x—6 17. f(x) = 3x°-20x3
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18. 19.m=-05,n=1.5
Ay 20. (a)i. Ay 1i. y

\ 4 4
I o |
3x-10

0.05 R R

| > (b1 5 x—4 1 2m
21.a=2,b=-3,c=0 22. Stationary points: local min at (-1, 0) and local max at (1, 4e"!).
inflection. pts are: (1 + /2, (6 + 4/2)e~(1++2)) and (1 — /2, (6 —4./2)e(1-+2)

23. Absolute min at ~ <_3+—2“/1_3, —2.1733) , Local max at ~<_3_T“/1_3, 0.2062)

Inflection pts at ~ (-0.4384, —1.4489) and (—4.5615, 0.1488)
24. - 27. are left as questions for classroom discussion.

28.a=1,b=-12, v 29.(b)b=1

c=45d=-34 (3,20) © 1 y
a = —
(5, 16) ﬁ
il - o -
-34 d) f(x) = sze—x

30. (a) 2.7983,6.1212,9.3179 (b) Make use of graphics calculator to verify your sketch.

EXERCISE 20.3

1. (a) Lmin at x = 4 .L.max at x = 4 (b) L.max at x =0, L.min at x = %1

3 3
(c)L.max atx=0.25 (d) L.maxatx=1 (e)none (f) L.maxatx=0.5,L.minatx=1,0

(g) L.max atx=1, L.min atx=-1 (h) none 2. (a) max = 120, min = _128 (b) max =224,

3.3

min=-1 (¢) max =0.5, min =0 (d) max =1, min =0.

3. 4. 5. stationary points occur where tanx = —x

A

1.5 2m, 1.5

(t,~1/2)
/
/
(2n/3,-3/4) (4w/3,-3/4)

6. (2) L.min at (1, 2); Infl. pt at (3, J3+ %ﬁ) (b) L.min at (1, 2); L.max at (-3, —6) (c) none

7. For Q.8. = Q.11 verify your graphs with graphics calculator
(Air §> 8. (a) Global. min at (0, 0); local max at (2, 4e~2)
374

et : Infl. pts (2 — /2, (6 —4./2)e2-+2))
/\T/_\ (24 3. (6 +4./2)e-2+ )

1 1
‘I.\‘\_ (b) Global. max: (0, ¢*) . Infl. pt: (:—, e3~5> (c) L.max:<—2, ——e)
J2 2
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9. (a) Global max at (e, e7!). Infl. pt at (!5, 1.5¢715) (b) Global min at (—1— 2+ 1ln2>

N
T ﬁ)

(c) Global min at (2, 1 + In2); Infl. pt at (4, 2 + In4) (d) none 10. Global min at ( 3

M. (@) f'(x) = (x=2)" 1 (x+2)-1((a+b)x+2(a-b))

x-2 ~ ) 2 256
(b)i. f(x) = T3 ;noneii. f(x) = (x=2)*(x+2) localmaxat< 3 27
iil. f(x) = (x=2)2(x +2)2; local min at (£2, 0), local max at (0, 16).
12. (b) local min at (¢, 5¢+ ¢ ') 13. (a) Global. minat (1,c—1);c=1 14.

() yﬂU ®) YA (12 151
4 )(\
X
(1,3) -
-3/29 -3
\ | . <e ’Qe )

15. Global max at (€93, 0.5¢7!) ; Infl. pt at (65/6, 26*5/3> )

) local min at (2, 0)

D

=Y

EXERCISE 20.4

1)y =2x=-1(b)y=1,x=—1 (c)y—% =—% (d)y=—1,x=-3()y=3,x=0
Hy=5x=2
3. (a) (b) (c) (d)

5. @Ay (b)y 1 Ay 6.(2)i. (0,1),2,0)il.y=-1,x=-2
|& | iii. | \ly iv. d =R\{-2}
I NG|
T y_=2 :i—l ;
| x I JE
\I I

(b) fTLR\Y{-1} »R , where f~!(x) = ((11+_;))

I
gr s
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7. (a)y=8,x=3

(b) V1

\

\_

____y=8

=X

\! Range = R\{8}

o 2 =

8. dom =R\{0}, ran =R\{2} dom =R\{-0.5,0}, ranR = \{0.5}

JJ = g(x)
—051

9. asymptotes (a) y = 2x,x = 0 (b) y = %x,x =0@y=-xx=0Wy=uxx

2x=00b)y=xLx=0@0Cy=xx=0({y=x%x

10. asymptotes (a) y
1. asymptotes (a) y = x+3,x =0 b)y=-x+2,x=0 (¢)y =2x-2,x =0
(dy=x+2,x=0 12.(2)1.(0,4),(2,0) ii.y =3-x,x = 1

13. i il.

Al A
’ |\/ ’ Y =/x *+3
/

| G5 y=x+l
/ /
|/ /

(i /
0.5 /\| Y
I

/ ’
|

| /

Yy =
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EXERCISE 21.1

1.(a)i.x<0 ii.x>4 1i.0=sx=4 (b)i.-1<x<2 il.x<-1,2<x<5 iii. I
©)i.-l<x<liix<-1ii.x=21(d) 1.0<x<1 i.2<x<31il.x<0,1=sx<?2
(e)i. D ii.2<x<4iii. @ Hi.4d<x<-1,2<x<5 i.-1<x<2,5<x<8iii. D

EXERCISE 21.2

1. 4.4 (4 deer per year, to nearest integer) 2. (a) 200 cm? (b) 73.5 cm3day~! 3. (a) 75 (b) No
4. (a) $207.66 (b) $ 40.79 per year (c) $41.54 per year 5. 1. 2.50 ii. 3.33 iii. 2.50

6. (a) 1230 < x < 48770 (approx) (b) i. 0 < x < 25000 ii. 25000 < x < 50000 7. 66667 (to nearest
integer), 1446992 (to nearest integer) 8. (b) 133.33 (d) 46.67 (e) 0 < x < 5700

—400002x +12) 5\ _ 18 (b) 22.22 (22 items/dollar) 10. (a) —200
(x2+ 12x +20)2 (x+32)2

(b)i. x=0 ii. xEJ 1. (a) i. 0 mm/s ii. ~ 90.69 mm/s (b) 0.6 sec 12. (a) 8.53 cm/s (b) (c) never

13. ¢! ms2

9. (2) D'(x) =

EXERCISE 21.3

1. ()1 v = —Z-;:‘I—f-)-z,l>1 i.a = G—:——f‘)‘g,l>1 (b)i.v = 2(€2t—€_2t),120
g = 4(e2te2), 120 (0)ive=—2— 0st<2 ilLa= —2  0sr<2
ca = 4(e? +e72), t = LV = =0 .a—(4_t2)3/2, <

(d)i. v

t N 1 1 1
= —— 41 t+1),t=0 ii.a = t=0
G0 T gl + 1), 120 il a ln]O[(;+1)2+t+l} =

(e)i.v = a—2bte ", t=0 ii.a = 2be(212-1),t=0
(Hiv=(In2)x2*1 —(In3)x3,¢=0 ii.v = (In2)2x2'+1 —(In3)2x 3", r=0
2. (a) 8 ms~! (b) never at rest (c) i. 5Sm from O in negative direction ii. 4 ms~! (d) 40 m

N

(e) t 3.(a) 1 ms~! (b)never (¢c) ¢t = %or t =1 (d) 20 ms2

-5
d.(a)v = —6r2+12;a = —-12¢ (b) ~ 1.41 sec (c) once (d) use graphics calculator
5. (a) 3 m in positive direction (b)i.5m ii.2m (¢) 5 ms~! (e) oscillation about origin with

amplitude 5 m and period 25t sec 7. (a) 100 m, in negative direction (b) 3 times (c) i. 80 ms~!
ii. =34 ms=2 (d) 14.81m 8. (a) max = 5 units, min = —1 unit (b) g sec(c)i.a = —12cos(2t—m)

il.a = -4(x-2) 9.(a)0.318 mabove (b)i. v = 3.75¢ 0" -3 ii.a = —-0.9375¢70-%1
()0322m(d)a = -0.25(v+3) 10.(a)0<t<0S50rt>1 (b)r>0.5 (c)t=1or1.68<t=<5.
11. (a) This question is best done using a graphics calculator:

(b) From the graph the particles pass each other three times. B
(c) 0.45 sec; 2.85 sec; 3.87 sec
(d)i. v, = —0.3e03" ms~! ii. vz = 10e7(1—1) ms~! A

(e) Yes. On two occassions

12. (a) 2m in positive direction (b) i. 2 sec ii. never (c)0.026 ms—2
13. (a) (b) 0.295 14. (a) (b) 1. =39.99ms~! ii. =36.20 ms—2
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(c)2.27 sec (d)5.14m

N\
\

window: [0, 3] by [0, 14] window: [0, 6] by [-6, 6]

EXERCISES 21.4
dA

1. (a) 4nr cm?s™! (b) 4x cms™! 2.6 cm?s~! 3. (a) i —%ﬁx cm?2s~! (x = side length)

(b) —%ﬁ cms~! 4. (a) 37.5 cm3hr~! (b) 30 cm2hr! () 0.96 gm~!cm3hr-! 5. ~0.37 cms™!
6. -0.24 cm?min~! 7. (a) 0.035 ms~! (b)0.035 ms~! 8. 8x cm3min~! 9. 854 km hr~!

10. % M.2rads! 12.1. V = h2+8h ii. % m min~! iii. 0.56 m?min-!

13. %) mmin~-! 14. 102 cm3s~! 15.0.9 ms~! 16. -3.92 ms-!

17. (a) x = 30-0.15¢ (b) [0, 200] (¢) i. 1531 ecm3s~! ii. 15.90 cm?2s~! (d)

18. ~1.24 ms~! 19. ~0.0696 ms~! 20. (a) y = /119 +207—4r> (b) ~0.516 ms~!
21. (a) 0.095 cms™! (b) 0.6747 cm?2s~! 22. (a)i. x = 70¢ ii. y = 80¢ (b) 1307 (¢) 130 kmh~!
(d) 14.66 kmh~! 23.-0.77 ms~! 24.0.40 ms~! 25.3.2 ms~! 26.0.075 m min™!
S
2564
30. 0.064 31. 8211 per year 32. 4% per sec 33. —0.25 rad per sec

27. 1.26° per sec 28. ~0.002 rad per sec 29. (a) 9% per sec (b) 6% per sec

EXERCISES 21.5
1.22.6m 2. (a) 1.5 kmh~! (b) $19.55 per km 3. (a) 400 (b) $46,400,000 4. $273.86
5.$0.40 6.1.97m7.0.45 m> 8.5mby 5m 9. 128

10. r = ——5-(-)—— =~ 7.00, dim of rect. >0 X 20
447 44 4+m

i.e., aprrox 700 m by 700 m 11. 6 = g

13. 648 m? 14. (a) 10.5 (b) 5.25 15.72 16. (a) y = 100 — 2x (b) A = x(100 — 2x), 0 <x < 50

() x=25,y=50 17. (a) %)—1x,0<x<10«/§ (b) 2—0900

5 J6 ~544.3 c¢m3
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y (80,28,444.44) y A (50.2500)
18. (a) 400 ml s~! (b) 40 sec (¢) 19. (a)
t 600
120
(b) 8.38,71.62 (c) 9 = x = 71 (d) 80x — x2 — 600, $1000 20. (E %) & (-E %)

21. 5.2 by %fz 224 by g 23. 348 —8,/170 ~243.7 cm? 24. 2 25. radius = Jl? cm,

. 10 15 24r2 8mrt
height = 2//; cm 26. 3& 27.5cm 28. (a) h = TV (b) =144 ©)r= 122,

h=48 29.r:h=1:2 30.~(0.55,1.31) 31. (b) 2.5 m 32. altitude = % height of cone

33. ~ 1.640 m wide and 1.040 m high 34. zizrc 35. where XP: PY =b:a 36. 5 km

J3

37.r:h=1:1 38. g cm 39.2:1 40. —LQ— 41. 0.873 km from P

J3n

42.(b)r = 3.2, h = 6.2 43. (b) when 6 = arcsin(%) ,i.e., approx. 6.030 km from P.

I
44. (a) tan0 = ——— (b)x = JK2+kl
@@l = ey 7 "

45. (c) if k < ¢, swimmer should row directly to Q. 46. (a) i. tr2h + %nﬂ ii. 3nr2+2nrh

(c)r:h=1:147. (a?3 + b?'3)3/2 48. (b) 4 km along the beach (c) row directly to destination
49. ()

AR . Ina
b) F han ——
. - ) (b) First integer greater than Bln2
Beln2 /
| ~ R=S§  50..295x145~207 m
e | 7 51. (a) isosceles triangle
Bin2| - | -, (b) isoscles right-angled triangle
/ 2 _
| 52. r2<% + iﬁ) sq. units 53. Mg—k(-'-kéf—l)l $q. units
P 4 | | 54. (a)c=-r
\ \ - S
1 Ina
Blnoa B—l—ffi

EXERCISE 22.1

1 4 l 8 l 6 1 9 i" 3 z 6 9
1. (a) 4x +c (b) 8x +c (c) 6x +c (d) 9x +c (e) 3x +c (f) 6x +c (g) x’+c
(h) éx4+c 2.()5x+c (b)3x+c (¢) 10x+c¢ (d) §x+c(e)—4x+c(ﬂ—6x+c
3 1 1 1
(g)—§x+c (h) —x+c 3.(a)x—§x2+c(b) 2x+§x3+c(c) ZIX4_9X+C
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(d) §x+1x3+c (e) %x3/2+}c+c ) 32 +4x" +¢ (2) %x3+x2+c (h) x*-x%+¢

9
1, 1, 1 1, 2, 3 1
_ 1 4. (2) ~x3— ~x2_ la_23_ 202 Liv_3)4

(1) x ¥ +c (a) 3 5% 6x+c (b) R +c (c) 4(x 3)*+c¢

25,04 15 1, 1o 230 2 5p
(d)sx +2x +3x +2x +c(e)x+2x 3)c Sx +c
(f) 2)c7/2+‘—‘x5/2+gx3/2—2x+c 5. (a) lx2—3x+c (b) 2u2+5u+l+c

7 5 3 2 u

12 4 1o Lo oo, 1
(c) e 3,x3+c(d)2x +3x+c(e)2x 4x+c(f)3t + 2t t+c
6.(a)ﬂ4A/x7+2ﬁ—5x+c(b) lx3+1)62—4—t)c7/2—4—t165/2+c(C)——l—+g+2z2+z+c

7 3 2 7 5 272z

(d) %t4+t+c (e) %J?S-zﬁuc ®) %u3+2u2+4u+c 8. (a) %(2x+3)4+c
(b) 3/x2+4 +¢

EXERCISE 22.2
1. (a) x2+x+3 (b) 2x—%x3+1 (c) g@—%xz—%—) (d) %x2+}c+2x—§ (e) (x+2)3

03+l @l my o veones 20 2ee i 3. 383503
Vg 3 PR

4.95 5. %n cm3 6.292 7. ;JF+27_3 8.(1.-8) 9. P(x) = 25_5x+%x2

_ 20000 - 20 _ 15,30
10. N = 201 17201 +500,t=0 M. (a) y = Sx +4x (b)y = 6x +4x +2x

12. y = 2(3+x2+x) 13, f(x) = - 1—36x3 + %x——? 14. Vol ~ 43202 cm3 15. 110 cm?2

EXERCISE 22.3

1. (a) %65)‘ +c (b) %e3x+ ¢ (¢) %ez)‘+ ¢ (d) 10e%1x + ¢ (e) —%e*4x+ c(hHh—-e*+c

(2) —0.2¢ 05 4 ¢ (h) —2¢'~*+¢ (i) 5+ 1+ ¢ (j) 2 2+ ¢ (k) 33 +¢ (I) 2./e + ¢

2. (a) 4log x+ ¢, x>0 (b) —3log x+ ¢, x>0 (c) glogex +c¢,x>0 (d) log,(x+1)+c,x>-1

(e) %logex+c,x>0 (f) x—210gex—l+c,x>0 (2) %x2—2x+log6x+c,x>0
X

(h) 3In(x+2)+c¢ 3. (a) —%cos(3x)+c (b) %sin(Zx)+c ©) %tan(Sx)+c (d) cos(x)+c

4. (a) —%cos(2x) + %xz +c (b) 2x3 - 1sin(4)c) +c¢ (¢) %65)‘ +c (d) —36_3

i x—2cos<%x> +c

(e) 3sin<)—c) + lcos(?wc)+c (f) %ezx+4logex—x+c,x>0 (2) %ezx+26x+x+c

3/ 3

(h) gcos(4x)+x—logex+c,x>0 6) %tan(3x)—210gex+26"/2+c,x>0
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1 2x 1

§)) Ee —2x—§e_2x+c (k) L 2x+3

3¢ +c () —%cos(2x+n)+c (m) sin(x—m) + ¢

e*+2

(n) —4c0s<1x+y—c> +c¢ (0) 2<

15+ >+c 5. (a) 1—16(4x—1)4+c(b) 2—11(3x+5)7+c

ex
1 5 1 1 1/1 10

©-52-2)"+c () (25 +3)°+¢ (©) = 55(7-3x)+¢ (D) §<§x—2> +e

(2) —%(5x+2)‘5+c (h) }1(9—4x)‘1+c (1) —%(x+3)‘2+c () In(x+1)+c,x>-1

(k) 1n(2x+1)+c,x>—% (l)—21n(3—2x)+c,x<% (m) 3In(5-x)+c¢,x<5

(n) —§ln(3—6x)+c x<1 (0) §1n(3x+2)+c x>—g 6. (a) —1005(2x—3)—x2+c
2 ’ 2 3 ’ 3 2

(b)6sin<2+%x>+5x+c (c)%sin(%x—2>+ln(2x+l)+c (d) 10tan(0.1x—5)—2x + ¢

1
2x—=
2x2+3—%e 2+c (@) x+In(x+1)-4In(x+2)+c

—lx+2
() 2In(2x+3)+2e 2 +c¢ (f) -

+In(2x+1)+c

1 . 1
(h) 2x—31n(x+2)+§ln(2x+ 1) +c (i) e

7. (@) f(x) = éA/(4x+5)3 () F(x) = 2In(4x=3)+2 (c) f(x) = %sin(2x+3)+1
(d) f(x) = 2x+%e‘2"+1 +%e 8. 14334 9.13.19ms 'or 1.19ms™! 10.2.66cm

a _ b
a2+b2’q a? + b?

M. 2e¥2 - %sin(Zx) -212.(a) p = (b) %eZX(Zsin&c— 3cos3x)+c¢

8/3
13. (2) 0.25¢ (b) a x (1> ~0.1575a 14 (b) 666 gm

2
15. (2) (b) 73.23% (c) ~25.24 litres 16. (a) (b) 7000 (c) 1.16 day (d) 2 days
135V () 7“V(t) ;B

3 \

10.5 |
L |t
6 12 18 24 7 4

6am 12noon 6pm 12pm 6am

EXERCISES 22.4

15 38 5 35 8 1 4 7
LOZ OF O2D82@ ®)3/2-2 ©2W0 @5 O-3 @]
2O 5002 -2 d@e ® 22— ©0 @ 2e-e)

(e) e?+4—-e2 (f) %(e—es) (g) 2.Je=3 (h) }L(16e”4—e4— 15) () %(e‘1 —-e3)

1717

6. (2) 3In2 (b)2In5 (¢)4+4In3 () 7= (©) §1n3 (f) 2In2 (g)§1 (h) 4In2 =2 (i) In2
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8<>1<b>3f 3 2K

)— (d) -2 ()——1 (H0 (0 (h)——— »H0 (G2 9-(3)—
(b) — 7ﬁ «/_()O(d) (e) 33«/5——(f)1—12(g)— (h)— ) 3 (€+1)3/2(1 e'%)
10. In 21 1. sin2x +2xcos2x;0 12.(a) 2m—-n (b) m+a—-b (¢c)-3n (d) m(2a->b)
5

(e) na? 13. (a) e%1* +0.1xe%1%; 10xe%1* — 10091 + ¢ (b) i. 99 accidents

ii. N = 127+ 107911 — 10001/ + 978 14 (a) 1612 subscribers (b) 46220 15. (b) ~524 flies

EXERCISES 22.5

1. (a) 4 sq.units. (b) 33—2 sq.units. (c) 4 sq.units. (d) 36 sq.units. (e) é sg.units. 2. (a) e sq.units.
(b) %(@4 —2 —€?) sq.units. (¢) 2(e + ¢! —2) sq.units. (d) 2(e? -2 —¢) sq.units.

3. (a) ln<§> sq.units. (b) 2In5 sq.units. (c) 3In3 sq.units. (d) 0.5 sq.units. 4. (a) 2 sq.units.

(b) gsq.units. (©) %nz +.2-2 sq.units. (d) J2 sg.units. (e) 4ﬁ sq.units. . 12 sq.units.

7. 4<J§ - %) sq.units. 8. In2 + 1.5 sq.units. 9. 2 sq.units. 10. % sq.units. 1. (a) 0.5 sq.units.

(b) 1 sq.unit. (c) Z(JE - ﬁ) sq.units. 12. g 13. 2tan2x; é—ltln2 sg.units.

14. (a) g sg.units. (b) 3 sq.units. 45. (a)l sq.unit. (b) 10 sq.units. 16. (a) xInx — x + ¢

(b) 1 sq.unit. 17. 13-‘—1 sq.units 18. (a) g sq.units (b) g sq.units 19. i. %‘? $qg.units ii. 4—? sq.units

20. 232 sq.units. 24. (b)i. e7! + e —2 sq. units ii. 1 sq. unit iii. 2In(2) sq. units
22. (b) 3.05 sq. units 23. (a) 2y = 3ax—a> (b) %(ﬁ sq. units 24. (a) 1 — ¢! sq. units

(b) e7! sq. units (c) 1 —e~¢"'~1—¢-! ~0.10066 sq. units 25.a =16

EXERCISES 22.6

1.(a) x = 3+3t+10,t=0 (b) x = 4sint+3cost—1,1=0

1
) x=r—4e? $2+4,120 2. () x = B—141=0 (b) 100 (c) 100;7 m

3.()x = —%(4+t)3/2+2t+8 (b) 6.92m 4. % 5. 1—295 sec; 63.8 m 6.(a) — sec
160 T
(b) -—1 m 7.80.37m 8. (a) s(r) = — |:1—cos<16>},t20 (b) 86.94m (¢)—6.33 m

(d) 116.78 m 9. (a) v = 4+k—t—k2,t>0 (b)k=2 (c)52.2m 10. (b)0.0893 m
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EXERCISES 22.7.1

1 1 5 .. A B ..
1. k = 5 77 2.0.1 3.k=8, I3 4. 0.05637 5.1i.0.0067 6. i. o3 i 0.369 7. 1i. 0.135 iii.

1.8% iv.3 8.1.0.75 ii. 0.269 iii. 0.1495 iv. 0.575. 10. .2

EXERCISES 22.7.2

1. i. Both 0.5 ii. Variance = IIE SD = 0.2887 2. 1. Mode = 1, Mean = 0.75, Median = 0.7937

ii. Var = 0.0375 Sd = 0.1936 3. i. All 5gms ii. Var = 0.2, Sd = 0.447 iii. [4.1065, 5.894]

4. i. Mode =2, Mean = g , Median = 1.414 ii. Std dev. = 0.4714 iii. Mean. 5. 1. 0 ii. = 3.5sec
iii. 5 sec. iv. 5sec. v. 15sec. 6. All t 7. Mean = 8.5cm Variance = 1.25. 8. (a) 80 ln(%) =~23.01

(b) F(t) = 1-¢8,t>0 (c) Use graphics calculator 9. (b) a =

~ W

,b == (c)mode—125

1 J5-.3
10. (2) k = b ~0.4078 (c)4.62d d)4.75d
(a) 2B D) (b) A1 (©) ays (d) ays
2/3

1. (2) (l—x)3/2—%xA/l—x (b)i. 1.5 ii. 1—(%) ~0.37: 0 iii. 0.4

EXERCISES 22.8

All values are in cubic units

1.21x 2. xin5 3. gn 4.%(c0-e?) 5.72 6.5 109

7. —mn 8. n(g

T .
27 21n3> 12. 3(5 - Ssin1)

3. 23501 14. (2) 407 (b) 24_.275 15. (2) __n ) 7 16. @ ;.; (b) -[ 17. —E 18. k=1

2 2 _n . ma . 8n | a (3a’+2 .
19. 47%a? 20. k = 3 21. (b) i. m il. 15 m( 7 +a2> 22. (a) two possible
solutions: solving a? — 6a? —36a +204 = 0, a =4.95331; solving a® - 642 -36a-28 = 0,

then a =—-0.95331. (b) a = 199 23, %n 24.()@ (b) 64m (c) ﬂn

EXERCISE 23.1.1

1. (a) %(5x2+2)3/2+c (b) — +c (¢) %(1—2x2)4+c (d) %(9+2x3/2)5+c

3(x3+4)
92 4/3 s T 5
(e) 4(x +4)Y3+ ¢ (f) 21t 1) +c (2 4dx2+24+¢ (h) —— 12(1 e +e
"2 . . _1 )
(1) 5(1 + 3 )3/2+C (J) m'l'c (k) §m+c (]) E(?, +4x2)3/2+c

(m) 2Je*+2+c¢ (n)——(l—e*zx) +c¢ (0) = (x3+1)5+c (p) -—-(x4+8x 3 +c¢

1
12(1+ 3tandx) €

Q) §(x4+5)5/2+c (r) = /1 =sin2x+c (s) §(4+3sinx)3/2+c (t) —
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(u) %(x+ cosx)?3+¢ (V) —%COS% +c (W) 21 +xsinx+c¢ (x) g(x1/2+ 132 4 ¢

2. (a) e+l 4o (b) 6e«/;f +c¢ (0) %etan?ax +c (d) _e—(ax?+bx) 4 ¢ ) - 660052 iy

(f) —4e4+xD 4 c (g —%cos(Ze") +c (h) 5(1-:1—63—)5 +c (i) =In(l+e*)+c

2 x _2 —ax (In(1 +e27))?
() 3In(1+2e) +e () —5=(4+e)P24c () " +c

3. (2) —cos(x2+ 1)+ ¢ (b) —10cos/x +¢ () —2sin<2+}c>+c (d)—%(cosx)3/2+c

(e) —%log(cos?)x) +c () glog(l +tan3x)+c (g) +c¢ (h) 2sin(Ilnx) + ¢

4
3(tan(3x) + 1)

(i)—1(1+0052 )32+ ¢ (j) sin(e®)+c (k) —e¥+2 4+ ¢ (1) |In sinl 2+
g X c e c e c [ < 2x>} c

(m) secx+c¢ (n) %[ln(l +2e%)]*+c¢ (0) tan(%x3 — 3x> +c

X
2

X

3

X

N&

X

-1
4. (a) Tan ( 5

)+c (b) Tan*( >+c (©) Tan‘1< >+c () Sin’1< )+c () Sin”(ﬁ) +e

(f) Cos“®+c 5. (a) 3Tan-x+¢ (b) 5Sin"'x+¢ (¢) Sin_1<g>+c ) sm‘l®+c
(@) %Sin_12x+c (f) %Sin‘l(%x)m (2) %Sin_1<57x>+c (h) Tan'2x (i) éTan‘1<2§>+c
N S5 -1/ /5x 1.1/ 5 531377

(j) 75 Tan <?>+c (k) 32 Tan (T>+c ) ESm (J;x>+c 6. (2) 2

(b) —22+2/T+e (c)3In2(2+ 2) (d) 4Tan | (g) (e) sine — sin(e-!)

0 f1-eos(H] @2 we-et m2 T B0 mT mI-Tn2)

(0) %Tan‘19 ®) %Sin*1<§> ) i(n—2Sin*1<§>> (1) %Tan*(g)

2 2

i (-1 () 0 03-E 0l 0¥ 0

4 16

EXERCISE 23.1.2
1. (a) %(x2+ 1)324+¢ (b) %(x3 +1)32+¢ (c) - %(4—x4)1~5 +c (d)In(x*+1)+c

! 3
T IR(2:2 2 003 (2 +4) 2 — _2(9 _42)4/3
(e) 18(33624_9)3+c () e te (@ In(@+4z-5)+c () -2(2-)*+c

(i) esin*+¢ (j) In[e*+1]+c¢ (k) %sin5x+c ) %(x+ 1)5/2—§(x+ 1)32+¢

2. (a) %(u_ 1)5/2 4 é(Zx— 12 4c (b) - %(1 x4 ‘5‘(1 )32 %(1 _x)2 4
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(c) %(x—1)5/2+4—t(x—1)3/2+c (d) e+ ¢ (e) —In(1-2x2)+c () 1_12 s+C
(2) = (1nx)2+c (h) =In(1 +e*)+c¢ (i) In(Inx)+c¢ 3. (a)0 (b)g_l_r_1_2_ ()1 (d)l 2
(e) —ln2 (f)— (g)— (h) () (1+6’)3/2(1 e'?) 4. ()7i—§ (b) (COSTCZ—l)

()% ) Ind ()12 (es_e—l) (2)24414 (h) J3-2 () = 1n3 5. (a)— (b)2——«/_

<c>—(d>4 2f2<e>1n2<f> 6()—-[ (b)zfo—(d)— ()——fz(f>3+21n4

7. () Tan' (x+3) +¢ (b) —Tan—l(

NG

) +c (f) %sin_l(%z

2’“‘1>+c (c) Sin”~ (x 2)+c (d)3Sln‘1(x+1>+c

NE NG

) +c¢ (g %(arcsinx)2 +c (h) —%(arccosx)3 +c

3

(e) 2 sin_l<2x 3

29
@) —%(arcsinx)‘2+c 8. (1)A=1,B=-2 9. (a) Tan 'k (b) i.g ii.g (©) g,n

2
10. 2. /x—2In(Jx+1),2—2In2 11. 91‘8-1‘ 2.2

EXERCISE 23.2.1
1. (a) sinx — xcosx+c¢ (b) 4cos§ + 2xsin§ +c (¢) 2<4sin§ - 2xcos§> +c

x2

1>+c ) xInx—x+c¢ (g —lnx——4—+c

) —e*(x+1)+c (o) 5e—4x< +oe

(h) — —(cosSx+ S5xsin5x)+c¢ (i) 12<xcos§ - 381n3> +c¢ (j) Incosx + xtanx + ¢

2
(k) ng/;clnx—§xA/;c+c 2. (a) 1—5(3x—2)(x+1)3/2+c (b) 1—5-(3x+4)(x—2)3/2+c

(©) %(3x+1)(x+2)3/2+c 3. (a) xCos 'x—J1—x2+c (b) xTan‘lx—%ln(x2+1)+c

(c) xSinx+ ST—x2+c

a. (a)( xz—bCos x—ixA/l—x2+c (b) (x2+1)Tan 1x—§+c

(c) Z(sz_ l)Sin_1x+ é—ltxA/l —-x24+c¢ 5. (a) 4_1 (b) 4_1(62 +1) (¢ 4_1(62_4) (d) 411
—ﬁn—4ﬁ (

32

© 3= f)% 6.11n2+3”-—é 7. %[ﬁ+ln(ﬁ+l)]

6 12

8. (a) %Ccos(lnx) + gsin(lnx) +c¢ (b) —%Ccos(lnx) + gsin(lnx) +c

(c) —%(l—xZ)(2+3x2)A/1—x2+c
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EXERCISE 23.2.2

2_ 4 4
1. () ex(x2=2x+2)+¢ (b) 3(’—“cos2x s sin2x> +e © Tlog2x— L 4
2 4 4 16
X 2 _ -2x
(d) - %(20052)5 —sin2x) +c (e) 2?xcos?wc + 9x27 2sin?wc +c (f) - eT(COS2x —sin2x) +c¢

(g) - 8<x3 cos%c — 6x2 sing - 24xcosg +48 sin%) +c (h) %(lnx)2 +c

(i) 2x=2xIn(3x) + x(In(3x))2+ ¢ (j) — %C_ Cos63x

sevrcos(¥) + aevssin(¥)) (2_x3 4x? 32x 1_28>/_
(ae cos<a>+ae s1n(a +c () 7 +35 105+105 X+2+c¢

+cC

k)

1+a*

4 4 -
(m) %lnax— % +c¢ (n) 2sin 1(%) —gA/4—x2 +c (0) %(xA/x2—9 +9In(x + A/x2=9)) +¢

_ 2
(p) %ln(x2 +4)+c (q) x—2Tan 1(%) +c¢ 2. (a) 31.5_6_411 (b) g (c) %(62”—6“/2)

2am am

a (eT+e—’;> ) e-2

a? + b?

(d) 1—1n2—%(ln2)2 (e)

EXERCISE 23.3

1. % 2. (2)4.66m (b)5m (c) 12.28 m 3. g

y
4. (a) Cos”! n“ (c) 1. J2-1 sq. units ii. 2 — J2 sq. units (d) J'EC—: - %) cubic units

-
) Sin

=Y

-/2

3

6J§—2n

5. () g(l —e 4 eB3T4em) (b) 3—3(1 — e787) cubic units 6. (a) (b) 0.5956

EXERCISE 24.1
5. m=-3,n=-4 7.(a) k=2or3 (b) k=-3 8. a=2,b=2 9. a=-2 b=2
10. aydy = —Xx

dx
EXERCISE 24.2

1. (a) y = x—%cos2x+c (b) y = 1x—%sin2x+c (c)y = 3log (x*+x)+c¢

2
2. )y = %(2t5/2+3) (b) x = 1-2log,(cos2t) (c)y = loge%(x—l)(x+ 1)+4

! (e)x—u+i—L
215 2(t+1,)?

1
3 (1-x)

dy= Hy= %sin(xz) (g) x = sin*r+ 1
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(h) N = -A/(25+r2)3 O 6 1= 9——A/(8+00526)3 Q) P = 199_5(3—%_%;(%
1
3. (a)y = 3sin(x+c¢) (b)y=1—ke?2 (c)y = 2(1+ke2x)!

3tan(3x) + 3

4.()t = - L (b) s = 2tan(2) (¢) p = lloge(Zx) @ y = 1 —mwtan3x

2N? 2

B : . 98x _1 1. B
(e) y = 4arcsin(x)+2 (f) y = Tir 1 (g) 6 = 2<y+251n2y J'l?)

(h) y—zarctan@) = x4+2m 5.(2) y = k(x+1) (b) y = ke 1

() (y+1)? =x*>+k (d) y = log,(c—cosx) (e) y = log,(sinx—xcosx+c)

1x2 + c)

(f) e¥(y—1) = sinx—xcosx+c¢ (g) y = sin<2

(h) %yA/l —y2+%arcsiny = log,x+c¢ (i) yJ1-y?+arcsiny = x2+c¢

6.(2) y2 = arctan<i‘> +1 () 2V = e 41 (¢) e-¥ = x+1 (d) x = 2e0501-1

2

7. (a) arctan<2> log,(1+x?) (b) 2arctan(x) = t>-2 8. x = %[@—-3———)—2—1}
-y

— 1 x _ L a-x _1/ 1. 1, /x=2
9. y=1-¢*10. y = P M. y+1 = 3 x+2sm2x+1 16. (a) 4ln<x+2>+c

— 2(5 +e4x) _ T _ aedkx
(b)y = Z270 (© y = 2tan(2x—z> 17. (0 ( 5 ® Y= e
18. y= \ b 19. m=—kn = -2k
_p x 20. () (1_’>
____________ ~_ p—q q
-1

EXERCISE 24.3
1. 6561% 2. 31.5% 3. ‘%’ = kN, 12.68 days. . 40.95 % 5. 61.05%

7. y = %loge(l +x%) 8. 2928 9. v = 39.2(1 —¢/%);39.2 m/sec 10. 2.5 mins

M. 1~331 12. 425°C13. (a)i. x = 80e017, =0 ii. x = 100-20e ", t=0

50 \4 50 \¢ D__k

(b) 1.x=80<50 ) 120 ii. x = 2(50 +1)— 20(50 ),tZO 15. () 7=

GRS 3
17. [ = Ioe ,0,B>0 18. Q = 2Ct—-2RC?*(1 - e/ (RC)) 20. i/_ﬁ m minutes.
2-1
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EXERCISE 25.1.1

1. () [2 8} (if) {‘2 3} (iif) [6 ‘9} (iv) [4 5} W) [7 6} (vi) {‘2 ‘19}
-2 16 1 -5 -3 15 -3 21 -5 34 3 27

- 25 20 55 —6 —15
2.¢) |12 iy (22 i [0 2| @ a2 M ]a 10D ] 6

0 6 -9 0 12 -18

: 31 0-2 34 9 3

33 6 246 0-15 2 3.1 1.1 12 3.5 4
3.0 (0312] ()[4 o0 2| GiD |21 5] (V) [21 3[M |4 3 14] (VD) |4 -1 2

06 3 4 0 -8 22 -3 225 46 -5 4 -2 -9

00

7.38.29.@) {1 0} o) [—cosze 0 } © [—00529 0 } " [0 0} 10. @ {1 0}
01 0 cos26 0 cos?26 00 01

) —cos20 2sin0| g4 . _ 3,b=412.x = 1
—2c0s0 cos20

4. (i) 23 (ii) Nuts (iii) Taps (iv) Week 2 Wednesday - = B3 + I3, = B4 +14 5.7 by 5 6. [3“ 3}

EXERCISE 25.1.2

19 89
2 — -15 26 3 3 -10 -36 111 -8.55 0
8
12 -4 2 93 2 %%% 1.6 -0.7 3.8 -2
(vii) |7 (viii) | (ix) ) | 7T T (D) (113
6 0 -3 4 -2 -2 13 . 29 -39 -4.2 -5.7
- 5 = 1 -7
3 3
7 5 12 6 2 -5 6 1 -7 2 13 )
(xi) |21 —26| (xii) |12 1 4] &iv) | 4 —4 12| GV) | 8 —8 —17| (xvi) _74_9 % 77
6 4 2136 -1 4 2 -4 -11 4 _22 3
x+3x2 —x2+1 a+2x2-a?2a+4x —2x%2+2a
(Vi) | 2x 4+ 5x2 —x2 42| (Vi) | 4 _24x -2a  3a+2ax
—x2+5x -2x 0 2a —ax—x

2. () | 0} (i) {‘1 0}, [l 0}, [‘1 0} (iii) {‘1 0} if nis odd and {1 0} if n is even.
01 0o -1 o 0 - 0 -1 01
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0342|120 955

3.(0) 100 6] 1105 (ii) 720 (iii) Loading costs for each depot. 4. 0-1 n=4.
1202 (110 530 10
4300 (100 795

n
5. (a) 2x1 (b) = (¢) 3x2 (d) — (e) = (f) 1x3 6. (a) No (b) Yes (c) AB=BA7. |15 _5,|-nER

4

8.4 =-04b=29.B10. (a) {1 0},53 = S (b) {1 0},32“1 = S (c) 0, 227, =4, ...
01

01
10 1
Mx=0=y,w=z 12.2,6 13. A = |1 4 p? ,a=2p,b=p-1,c=p
1 -(2p+1)

B.x=3,y=-2,a=-9,b=-4

17. (a) A2 = |:2 1:|,A3= |:3 2i|’A4 = |:5 3i| (b) A" = !Fn+1 Fn]
11 21 32 FoF

n n

EXERCISE 25.2

1. (i) —4 (i) 9 (iii) 12 (iv) 2 (v) 15(vi)g (vii) 0.5 (viii) 4 (ix) 1 (x) x2=2 (xi) O (xii) 1

01 1 -1 —% % 10 01
2. (i) [1 1/ Gb) 3| (iii) )| 1 11 ™ (vi) no inverse
i3 |% 2 2L ey A
7 7
1] 1L
i) | 2 0 | i | 2 @ T oo 1P ki) |23 i) |23 i) |34
4 3 - 1 2 - 1 - -2
15 15 4
3 1 -1 x—1 L 1
iv) | 3 % i — —1 | Tf3.224.245. =
xiv) | x x| (xv) 32 (XVI)—x3+x2+2x—1 x—1 3.-2,2 245 5
-2 1 X X -x-1 x
5 -713 9 10 7
6. (a) 29 (b) 80 (¢) 0 (d) 11 7. (a) 59|-7 4 5 (b) g0|-1-1017 (c) does not exist.
4 6 -7 14 -20 2
23 -1 1 -2 4 5 4 7 53 q |15 6 -8
@52 3| 8S55-12 1|9 p=255(10-6 7| M-~ 55126 8 20
469 2 1 =2 511 -7 4 -3 4
12.x=1
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11 -9 -10

500 120
3.2 |71 1 145 ) aB = 05041 =zl012
13 15
g =2 2
= 3 005 101
100 235 300 NI
(b) AB = o 10/A™" = |1 2 3/ (©AB = 103047 =3]2-12
001 1-11 003 132

16. (2)0,1,3(b) 2,018. (d) o = 14, = 3 (e) 1 (or 0, but we will assume that A is not
singular). 21. (a) -2 (b) k=-1

EXERCISE 25.3
1. (i) (1,-1) (ii) (4,-3) (iii) (-3,-3) (iv) (-2,-1) (v) (2,5) (vi) (1,0) (vii) (0,3) (viii) (-2,4)

(ix) (0.5,2) (x) (2,0.6) (xi) (-1,-3) (xii) (-2,2) (xiii) <3, %) (xiv) (5,-2) (xv) (5,4)

2. (la=—2b=-4 (i)a=-2b=-4 3.2 4. (a) (1,-3,2) (b) (5,-3,-1) (c) (-0.6,-4.2, —1.4)
4 97
11l
b)p=12k=6()p=12k=69.@) 40 (b) D) (2.-3) () 2,3,-2)
@) (4+203-M1A) (D (1,2,-2)(2) D (h) Rh=1,M 1) () T

5. (78,29,-47) 6. ( ) Z.-@m=—1,20)m=—-1()m=28.(a) p=12

10.y = 22+6x-14 M. y = —<%+6>x2+(§+ 13)x+ % 12. @i (—%,—%,A)

1l (%\, %, ?x.) (b) (0,0,0) 13. (a) 1,-2 (b) i. 1,-2 ii. neither 1 nor -2 iii. @

EXERCISE 26.1

1. vector 2. scalar 3. scalar 4. vector 5. vector 6. vector 7. scalar 8. scalar

EXERCISE 26.2

1) — (b) © / (@

2. (a) ——» (d)
(b) —=
() -

3. (a) {a,b.e,g,u}; {d.f} (b) {d.f}; {a.c}; {be} (c) {a,g}.{c.g} (d) {d,f}, {be} (e) {d.f}, {b.e},
{a,c.g}

ANSWERS - 77



5. (2) AC (b) AB (c)AD (d) BA (¢)0 6. ()Y (b)) N ()Y ()Y (¢) N

7. (a) 1. (b) i. (c) 1.
C
A
60" 10 m/s
C
45° 20 km
N 15 km
10 km 80°
W<$>E B
45°
S 20 m/s
20°

. /325 . 20./2(1 - cos110°) . 104/5-4cos110°

8.72.11 N,E 33°41" N 9. 2719 N along river 10. (b) i. 200 kph N ii. 213.6 kph, N 7°37" W
11. 1. 200 ii. 369.32

EXERCISE 12.3
1.(a) c—a (b) b—c (¢) %(b+a) 2.(@ b—a (b) b—2a (¢c) 2b—-3a (d) %(b+2a)

3. (2) 0 (b) PS () AY (d) 60C 4. (a) %(b+a) (b) %(2b+a) © i(a+b+2c)

_13 50 e 4

7. @ c—b(®b)c+a (c)a+c-2b 8.(a) 221 (b) 2./26 15. m = 5= 5 3

EXERCISE 12.4
1. (i) 4i+28j— 4k (i) 12i+21j+ 15k (iii) = 2i+7j— Tk (iv) — 6i— 12k
2. (i) 3i—4j+2k (i) —8i+24j+ 13k (iii) 18i—32j+k (iv) — 15i + 36 + 12k

11 27 -3 16 5 5

3.0)| o | G| 1 |GiD| 6| (]| 1 4-(‘3) 5.(‘3 ),(—2,3>
8 D) 12 14

6. (i) 8i—4j—28k (i) — 19i—7j— 16k (iii) — 17i + j+ 22k (iv) 40i + 4j— 20k

20 12 -4 =20
7.(0)| 1 )| o | Gi)| 38 | (iv)| _22 8.A=4,B=-7
25 16 -32 -40

9. i. (2,-5) ii. (-4,3) iii. (-6,-5) 10. Depends on basis used. Here we used: East as i, North j
and vertically up k (b) D = 600i — 800+ 60k, A = —1200i — 300 + 60k (c) 1800i — 500 j
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EXERCISE 12.5
1. () J10 (i) 542 (i) B0 (iv) 3 (v) /53 (vi) J41 (vii) 14 (viii) 17

2. (i) —1—2(i+j) (i) %(4”5]') (i) —1—5(—i—2j) (iv) —Ji_g(i+6j—3k) ) —}g(nzk)

NG V4 J5

2 1
(Vi) ——(2i = 2j - 3k) (vii) 2| | | (viii) ==| 5 | 3. i Depends on the basis: — 3i + 4 + k
17

J17 3 3.3
or —4i—3j+k ii. 26 . (a) Jf3(i— j+k) (b) i(3i—j+ﬁk) 5.+./11 6../13

EXERCISE 12.6
1. (a)4 (b)-11.49 (¢) 25 2. (i) 12 (ii) 27 (iii) =8 (iv) 49 (v) 4 (vi) =21 (vii) 6 (viii) —4

(ix) =10 3. (i) 79° (ii) 108° (iii) 55° (iv) 50° (v) 74° (vi) 172° (vii) 80° (viii) 58° &. (i) =8 (ii) 0.5
5. (a) =6 (b) 2 (c) not possible (d) 5 (e) not possible (f) 0 6. (a) 4 — Zﬁ (b) Zﬁ -4

16 44 10 1

(¢) 14-2./3 (d) not possible 7.1 8.105.2° 9. x=-=,y = —— 10. +——(—i+ j + 3k)
P =) = 5 = J
o .3 . 3 4
12. (a) AM(- 16i-10j+ k) (b)e.g. l+]+?k 1M.alb-cifb=corb =c15.(a) (5, 5)
(b) (£2 ! —1) 16. (1) (_g 2 1) (b) 131.8°, 48.2°, 70.5° 18. (a) = (b) =
2°272 333 el 375
1 1 1
by it = —Bi—j), » = —(i+2j) 20. z(—i+ j+ 2k)
J10 J3 2
(c) 81.87°

Y=

—
25. (a) Use i as a 1 km eastward vector and j as a 1 km northwards vector (b) WD = 4i+ 8],

— . g . . 1 . . d .. . . .
WS = 13i+jand DS = 9i-7j (c¢) E)(4l+8‘]) (d) E(4l+8_}) (e) 3i+6j

/80 /80

EXERCISE 12.7.1
1(ir=i+2j ii.r = —5i+11j iii. r = 5i—4j (b) line joins (1,2) & (5,-4)

2.(a)r = 2i+5j+M3i—4j) b)r = —3i+4j+M-i+5j) @) r = j+NTi+8))
1

) r=i-6j+M2i+3j) (e)r = ( |

>+7\<I§> orr = —i— j+A(-2i+10))

) r = (;) +x® orr = i+2j+h5i+ j)

3. (@)r =2i+3j+N2i+5j) ) r =i+5j+AM-3i-4j) (c)r = 4i-3j+N-5i+j)
4. (@) r =9i+5j+AMi-3j) b)r =6i—-6j+1t(—4i-2j) (c)r = —i+3j+A(-4i+8))
=-8+2u x =7-3u x =5+25u

Si-3J) &<@; (b)

dr=i+2'+< c
@ I3 = 10+n y=4-2u y=3+05u
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N~

=05-0.1 — _ _
@ t 6<®f—1=y—3<m53§=25§<@x+2=2%%

y=04+02t 3
) x-05 = 2202 02(e)x—7 )y =6 7.(a)r = 2j+t(3i+j) b)r = Si+t(i+j)

(c)r = -6i+t(2i+j) 8.(a) 6i+ 13 (b)—1—61—%1 9.r =2i+7j+t(4i+3}])

1. (a) (4,-2), (-1,1),(9-5) (b)2 (d) r = 4i—2j+N(-=5i+3j) (e)i. M||Lii. M = L
12. 4x+3y = 11 13.(a) —3 Z (b) = 4 § 14. (b) ii. & iii. 15. (-83,-215)

J3 S

16. r = —(191 +20j) 17. (a) <9—2 2) (b) @ (c) Lines are coincident, all points are common.

,—

11

EXERCISE 12.7.2
1. @) r = 2i+ j+3k+t(i-2j+3k) (b)yr =2i-3j-k+1t(-2i+k)
2.(a)r = 2i+5k+t(i+4j+3k) (b)r =3i-4j+Tk+t(4i+9j-5k)

(©r=4i+4j+4k+1(7i+7k) 3.(a))§c = y;Z = Z;3 (b)x;r2 = Z_+21,y=3
=oo N () s 2 6 . (1323
= = = = X :y_ :Z_ - —_
C)x=y=2z 4. y=2+2tr [2]+t[2] — > ) 5 <5,570>
7z =6-4¢ 6 —4
x =243t x =1+1.5¢ x =3-¢ x=1+2¢
6.(a) y = 5+¢ (b)y =t (c)y=2-3t (d)y=3+2t
z = 4+0.5¢ z=4-2¢ z=4+2t z = 2+4+0.5¢
x—4 _y-1 _z+42 _z—1 x+1 5 _z=5
205" = = =2y = o @ - = y-3 =2
(b)x—2=z;21,y=11o.(a)(1,—1,0) (b)a = 15,b = —11
M.(a) x=1+¢ b)) x=2+2¢
y=1
z=3 3“_Z__x=2+2t
/
Y | z=3plane
/1Z__ |
0 { /‘1/ =)
|/
x\ 77_1/

/

1 2
= (0.5] + t(—l.SJ . Line passes through (1, 0.5, 2) and is parallel to the vector 2i — %j +k

2 1
13. (a) 54.74° (b) 82.25° (c) 57.69° 14. (a) (4, 10.5, 15) (b) Does not intersect.
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5. @) Lix=2=2 -y 2l _y+l_z-1

Z o . .. 1
== =4 . — = ()0 (08492 (@i (0,2,0) . (0, 5,0)

18.7=2-%19.4- —% 20. 64° 21.3 or—2 22. 12i +6j— 7k (or any multiple

3
thereof) 23. Not parallel. Do not intersect. Lines are skew.

EXERCISE 27.1.1
1. (0)5() 43 (©)0(d)6(e)0

2. (a) (b)
axb b
a
45 a axb
bxa
axa =0 bxa .
b 45
axa =0 axa =0

3.1.2./91 ii. 16 4. 56°27 5.3./5 6.1i.2./3 ii. 5.3

EXERCISE 27.1.2

10— 12i+4k ii. 10i—2j— 2k iii. 18i—9j iv. 10i +2j—2k v. —6i +9j+ 8k

—6i+2j-2k
J11

(b) M(9i-3j+9k) 8. (a)90° (b)79.1° M2. They must be parallel.

vi. 20i = 13j— 4k 2. -10i+6j—2k 5. (2)0 6. 7. (2) Mk

EXERCISE 27.1.3
1. (a) /54 (b) 234 2. (a) ( 3i—13j+29k) (b) A/1019 (c) 67.84° 3. A/233 1 4.12./2

5. 43°36' 6. /293 sq. units 7. §J3_5 9. (a) OA = cosai + sinoyj, OB = cosfi + sinfj
42. 66 cubic units 13. (b) k=0.5

EXERCISE 27.2.1
L@r=i+tk+M3i+2j+k)+u(-2i-j+k)
b)r=-i+2j+k+Mi-j+2k)+u(-i-j+k)
(©)r = 4i+ j+5k+M2i+2j—k)+w(2i-j+3k)

@) r = 2i—3j—k+k(—3i+j—2k)+u(i—2j+%k>

2. (a)3x-5y+z=4 (b)x-3y-2z=-9 (c) 5x-8y—-6z = -18 (d) 7x+y—-10z = 21

2 -3 -2 3 -2 -1
3.i(ar = [3) +7»[—1) +u[2) b)yx+3y-2z=3ii.(a)r = (—1) +7»[ 5 ]+u[4]
4 -3 2 5 -11 -1
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2 2 3 2 3
(b) 13x+3y—-z =31 &. (a)i. r = [—2] +)\(—1] +u(1) . r = 7{—1] +u(1)
3 -1 2 -1 2

(b)i.x+7y—-5z = =27 ii.x+7y-5z = 0 (¢c)—i—7j+ 5k (d) Coefficients are just negative
of those in (b)

EXERCISE 27.2.2

1. (@) 2x—y+5z =7 (b) —4x+6y—-8z =34 (¢c)—x+3y-2z=0(d) Sx+2y+z=0
2.(c)&(d) 3.(a) -3x—-y+2z=3 (b)y =2 (¢)2x+2y—-z = -3 4. (a)29.5° (b)70°
(¢)90° (d) 11° 5. (a) 83° (b) 50° (¢) 49° 6. (a) 2x+y+2z = 12 (b) 8x+17y—z = 65

24, 18
‘13’b‘13

10. (a) r = 3i+2j+k+1t(2i+5j+5k) (b)3i+2j+k (c)49.8°

7. x—-2y+3z7=-2 8.3x-2y+5z=-2 9.a

EXERCISE 27.2.3

2 1
1. () 2x+7y-6z2=33;r*| 7 | =33 b)x-2y=0;r¢| 2| =0
-6 0

20

J21

2.3x-y-z=2 5.(0)3 (b)% (©) J11 (d) 6.3x+4y-5z = —4

7.2x+3y-3z=5 9.x+5y-6z = -19

EXERCISE 27.3.1
1. (a) (7,5,-3) 2. Lines that intersect are (b) and (c); (7,—4,10); 46.7° 3. (5,-2,-3) 4. (4,0, 6)

EXERCISE 27.3.2
1. (a)i. (7,4,2) ii. 36.3° (b) i. (5.2,=5) i. 10.1° (¢) i. (6~5,~7) ii. 4.4° (d)i. 3,=1,1) ii.29.1°

2. (a) (%, g, 2) (b) (0,4,1) 3. (a) Plane is parallel to the z-axis slicing the x-y plane on the line

x+y=06. (b) x =4 forms a plane. y = 2z is in this plane paralle to the y-z plane. (4,2,1) 4. 13

EXERCISE 27.3.3

1. (a)x = -2y+9 = -2z7-3 orx+23 = y—6 = z;22°12' (b) 21‘9“”‘ =y = 7‘Tloz
or 1 1129 = 7y29 = z; 70°48’ (c) planes parallel
(d)x =4,z =-2-2y;65°54" 3.73°42’
EXERCISE 27.3.4

. . 2y—4 X _y+8 z-4
1. E.g. the faces of a triangular prism. 2. (a) 4 -2x = o =IOy =T =
3.(a)5-4x =y = 8_74Z or)f = X_:4_5_ = Z+——7-§ 4. (a) no solution (b) unique solution
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5x+19 _ 5y-13 _

(5,1,4) (c) unique solution (5,1,-3) (d) intersect on plane g i
5. Z“B x =4t x = 4s
@) 3 GO23) )y =2/ y =25 (2,1,1.5) () 3x+6y—4z = 12
C z =3t z7=3-3s
ot JF _ 8 4 oers :
5 @ (5, s 1) 58°52" () 59.2
_D o 6. None of these planes are parallel but the lines of
x p4 , E(4.2,0) intersection of pairs of planes are skew.
0 1 3 -2 -1
7.k=2r = [3.5) +t(2.5] orr = [4) +Al 5(8.(a)-2i-2j+4k (b)r = t[l]
1.5 -0.5 0 1 2

(c)i.5 iii.not5
9.b)(a-b+c,a+b-c,—a+b+c) (c) (1—1+1,1+1 1, ! l+1)
a b ca b ¢ a b c

10.(2)2,3 (b)3 (c)Fork=2, x-1 =4-y =z
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3.840 4. (a)i.0 ii.2 (b) 2=x=2 (¢)x=05. (a) Absolute maximum at (i

(b)i. ]-1, o[ ii. f~1(x) = In(x+1) (c)

REVISION EXERCISES - SET A

at (0, 0); x-intercept at (£1, 0) (b) Local min at (:%2, 1) ; asymptotes at x = =1,y =0.

—, 1) : local min

; YAl 6. (a) (1,-2), (-1,4) and (3,0) (b) s
| 1.4
| | e
| \ / | -_—— _ 1 — ==
|/ / \| — — fix) (3,0) X
| | o 8(x)
> (17-2)
4 |\ * |
| | 7.(a)2 (b) S=[0, [, range = [1, o[
e (© f [ =[PR. f(x) = (Inx)?
YA yA YA YA
8. (a) (4.6) (b) (c) (d) 7
5.4 /
24 /4,4>
0.2) 7
- X X x / / X
> (1,0) (3,0) > 20), >
2 (1.-2) d
9. (a)i. 512 ii.2 (b)i. 3x2h + 3xh%+ h3 ii. 3x2+43xh + h?
10. (a)i. -1 or 6 ii. eil (b)i. R\{3} 1ii.0.2 iii. 0
. | . .. . 0.8
1. (a)i. 2 or 6 ii. —(e2 -4) (b)i.0<x<1 ii. R iii. log,4=0.72 iv. T 08~ 0.69
e

12. () g(f(x)) = - xERV=1} (b)) P=(2,4)
In6

3 it 15 b) 1+ 3 (@i f(g(x)) = / —-1,g(f(x)) =

14.05 15.(a) 1, 1 +2J§,1—2J§ (b) Cubic through (1—2J§,0),(1,0),(1 +2J§,0) with
local maximum at (-1, 16) and local minimum at (3, —16) (c)i k<16 ii. k==x16 iii.—-16 <k< 16

13.(a)i. x =

- i, 1IN0}

16. (a) (b) Ay
Ay Ay
3
02 f (-2,1) 1 3D

20 X X x
(3.0) _3—2—1(1) = _/ -1(1) T 2 34\'

/ -2 -2

-3
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17. () k=00r 16 (b) (2x— 1)(3x+2)(x+3) (1) 0<x<318. ()0 <x<5 (b) 70 (c) -2, -~ 1

19. (a)i. P(x) = (x+3)(x-2)(2x-1) ii. {x|—3<x<%}U{x|x>2} (b)i. 9 ii. 4

20. (a) +3 (b) 2x3—2x2—x+1—2x4 1 (c)2<x<0orx>2 21. (a) %<x<5 (b) y = 2x

xX—y _ _ _ 4 1 T S ~
(C)x+y 22.a=1,b=623.(b) x = vV =35 24. (b)ii. p> = 3+5p, p> =5p-8

© 5<x<3orx>3 25.@) 5 (6)59136 (©) P(x) = (x+3)(x+1+2)(x+1-.2)

(da=2&b=1lora=-1&b=-8 26. (b) (x—1)>(3-x) (c) {x|x<1}U{x|1 <x<3}
27.(a)-5<k<3 (b)p=1,¢g=0 (©)i. {x|-6<x<-3}U{x|-1<x<4}ii. {x]x<1}

3 648

28.a=—§,b =55 =10 29.(a)ii. {1} (b)i.y = J6(x-3) ii.x =9,y =6

30. 1792x° 31. (a) ;, ; (b) 31 (c) g 32. (a) R (b) ]-»,4] (c) ]-,4[ 33. (b) g $q. units

22
34. i. 35. (2) i. & ii.
(e, d) 2c, d) (4c, d)

UL

o 1 £

(b)3 37. gl(x) = e +e,xER

(b)i. )y ii. $2.00iii. $4  36. (a)
(1,400) iv. r=0.42, 1.57

200

— - —y=e
T i
38. (a) i. J0O, oo ii. —— (b) /(C) (1, alog,b) (d) x = bx
39. (a) a =-36, b =900 1000
(b)  (c)20(d) 1000 (e) r>1.95 (f) ~_ _y_: B()
t 1 2 3.5 5
B(r) |131.04[527.02|957.23/997.78 y=AW
100+
s 1
oy 125/t
40. (a) 150 cm (b) 138 cm (¢) 94 hrs (d) [0,94] (e) -1 (x) = 013 (f) Use g.c (g) 17.3 hrs

41.x=-8,y=11,z=-6 42. (a) y (b)10,2] (c)No (x=0) 43.78

a4. (2) 0 (b) —/2
(c) ry ng

1.e., does not exist

=Y
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as. —%xS 46. (1) g'(x) = — 1+ x=2,x22 (b) Ay 7,7 &0 (©) no

3
N
VA

47.ii. h(x) = 4—x,x=0,range = |-, 4] 48. 1. use g.c ii. f~1(x) = -log,(1 —x),x<1
iii.use g.c 49.-10 50. x = 7A,y = A,z = -11L, AER
51. (a) r, Cd; = fog exists; r, L d, = gof doesn’texist (b) x <2 orx>2

52, x=hy=2-Az=3+2LAER 53.(a)x = A,y = 8‘537‘,z - 6;”,xeR

(c)S=1-3.2[ 54. (a) f1(x) = (2-x)%,x<2 (b) Iy g dpi= f~log does not exist;

=Y

reCdy=gof ! exists (¢) F(x) = x=2,x<2

55.(a)t=2o0r3 b)r=3C)x=1+Ahy=4-Nz=MAER

56. (a)i. 50 ii. 50e = 135.9

(d) 1. 50 ii. 334.5 (f) Increasing at a decreasing rate

5= 00 (g) ~ 460 wasps
(h)ii.#=0and ¢ = 10log 9

REVISION EXERCISES - SET B

1. (2) 189 (b) 99 (c) —96 (d) 36 2. (b)-65 3. (b) 23.9 km (c) 26.4° (d) 15.3 km (e) 107.5
4. (a) i. A: $49000; B: $52400; C: $19200 ii. A: $502400; B: $506100; C: $379400 (b) 4.6%

(c) i. 14 months ii. C never reaches its target 5. (a) %A/Z_6 (b) —%(5 —i) (c) —% 6.(a)r=0.5

o ! [e] . 1 .o 1 1
(b) 62.5 cm 7. (b) 26°34" or 135° (c) —2./3 8. (a) i. 5 i 3 iii. (—k+ D)
T 11wt & 13 .17 . . .
9. (b) F, T, E 1. (a) 28 (b) 1. % 11. ? 12. (a) 3+4i or—-3-4i (b) ClS(ze)
n 2n 4w Sm 1 N _mT.. nm 17
13. (a) T3°3°3 (b) 0, > m 2w (¢)i. R = 1,a = ¢ ii. {2, 6} 15. (a) max value is 5

for x = g +2km or x = 2215 + 2km , where k is an integer; min value is 1—52 for x = km, where k

is an integer (b) g, %T—c 16. (a) u, = 74-6n (b)n = é(74—p) ©) 1—12(74—p)(68 +p),420

17. (a) P(x) = (x2-2x+2)(x+3) (b) P(x) = (x=1=i)(x=1+1i)(x=3)
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18. %‘%93‘3—) 19. i.g ii.% 22. (2) 60°, 109°28', 250°32”, 300° (b) i. 2cosect ii. &, 2%

wia

2

3
23.(a)z = 2-2i.22 = —8i (b) —0.96+0.72i (c)z = -2+ /3.2 = %i% 3 26. k = ]
27. (a)~342 () 20 terms (¢)0<x<2 (d){1,3,8,18,...} (c) u, = 23—3n () $4131.45

28. (2) —% (b) 4 29. (a) 120° (b) 14./3 cm? 30. (a)i. 0.3/3 m ii. 0.2./3 m (b)~1.15m

(c) 73°13" 31. (a) g, %T—C (b) {x%ﬂ <x< %} 32.(a) 8 cm (b) 28°4" 33. (a) 5—6@ (b)i. 64 + 0i
ii. 4(3-1i) iii.0-2i iv. 614(J§+i) v. — 128 = 128./3i 34. (a) i. 3—12 . 6i4(—1+ﬁi)

. . n 7 13w 197; 7
(b) 2./2i or 1 =i 35.3 36. (a) {ﬁ, = EE} (b) (§, 1) 37. (a) $77156.10

(b) u, = —/3,u; = —3./3 38. (a) f(x) = 3cos(2x) (b) {%‘} (¢)3 39. (b)i. BP =660 m,

PQ =688 m 40.216° 41. (b) 906 m 42. (a) 38°40’ (b) 0.08004 m? (c) $493.71 43. (a) 5

®)i. % i. —%‘ (c)a=-8 44. (a) tanc, = -1 +2ﬁ (b) range = [3,3.5] (¢) 1.3 ii. 2

(e) domain = [—ﬁ, ﬁ]
45. (a)i. W(4) = 19.38, P(4) = 14.82 ii. W(20) = 10.95, P(20) = 27.02
iii. W(35) = 13.45, P(35) = 23.25 (b) Amp =5, period = 50 weeks

©) AV (d) $27.07 (e) during 7th & 46th week
20 . 46. (2) $49000, $47900, $46690 (b) $34062.58
> y=PQ) () 18.8 yrs (d) ~$248564
0 47. (2) ii. 26 cards (b) 26, 40, 57,77
15 (c)a=3,b=-1 (d) 155 cards
10 y=Wo © 1, = 5Gn+1)
5
' 48.(2)~2.77m (b)i.3.0m ii. 2.0 m (c)4.15 pm
10 20 30 40 50 7

(d) use g.c. (e) 2% <t< 6%

y
49. 1.262 ha 50. {%‘37“} 51. (a) x = —2?“2?“ b _x % i (0 -Tex< T

52. 1623 m 53. (a) 19.5°C (b) D(¢) = — 1 +2cos(112t> (d) use g.c ()8 am to midnight

54. 1939 m 55. (a) ii. N, = 2000, o = 10 (b) 2000, 2200, 2420, 2662, 2988.2 (c) 52 hrs
(d) 176995

56. (2) (4—7) cm? (b) (—4—;“—) em? () ii.r=% iii. A, = (4—n)x<1>"l,n - 1,2...
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(d) i. %(4—%) cm? ii. 2(4 —m) cm? (e) geometric 57. (a) Order 1{ E Order 3

(b) 4 (c) Order 3: 9, Order 4: 16 & Order 5: 25 (d) n?

(e) Order 1: 3, Order 2: 6, Order 3: 10, Order 4: 15
Ha=1,b=3,c=2 (h)Ratio tends to 0.5. This means that for
large grids there are approximately twice as many small triangles as there are nodes.

REVISION EXERCISES - SET C

1. (a)}t (b)% (¢)0.3169 2.0.0228 3. (2)0.12 (b) 0.6087 &. 0.0527

5\/ 10
5. () p(X = x) = Q—-—(-%:—S—)—,x =0,1,2,3,4,5 (b) E(X) = g,var(X)= 2—2 6. (2)0.89 (b)
(5)
21 40 9 2 .2
T © g5 7- @046 (b) 73 8.(2)3326400 (b) i. 77 ii. 7= 9. (2)0.9772 (b) 0.3413
10. (a)2 (b)0.3233 M. (2) 0.936 (b)5 12. (a) X ~Hg(n= 4, D= 4,N= 8) (b) E(XX)=2,

var(X) = ; 13. (a) 792 (b) 35 14. (a) 151200 (b) 0.1512 15. 0.2852 16. (a) 0.0067 (b)

128
850
(©) (x, P(X = x)) values are: (0, 0.40), (1, 0.50), (2,0.10) (d) E(X) = 0.70, var(X) = 0.41
19. (2) 0.8664 (b)0.7210 (c)0.9034 (d)9.8855 <Y < 10.2145 (e) 79.3350

Poisson distribution with parameter A = % (c)0.5134 17. ~0.1506 18. (a)0.10 (b) 0.40

193 2 1 1 /5"
20. (a) 315 (b) 17280 21. m 22. (a) § (b) 5 23. (a) P(X = .X) = 6)( <6> , X = 0, 1,
(i.e., Geometric) (b)i. 0.0670 ii. 0.4019 iii ! 24. (a) B (b) 2
€., . 0. . 0. 3 . 14 1
) 9 7 5 3 1
25. (b) (x, P(X = x)) values are: <1, 25) , (3, 25) , (5, 25) , (10, 25) , <20, 25)
) EX) = % ~4.2,var(X) = % ~ 18.24 (d) 0.00064 26. (a) 0.3085 (b)0.0091 (c) 0.1587

27. 100 28. (a) % (b) % © % 29. (2)0.5940 (b) ~ 34 days 30. (b) (x, P(X = x)) values
are: (1,0.4), (2.0.3), (3.0.2),(4,0.1) (¢) i. 2 ii. 5 iii. 3 31. (a) 2, 1.35 (b) % () Binomial
(d)g (e)i.0.38 ii.0.390 32. (a)i. % ii.0.3456 (b) 4.87% (c)i.0.8186 ii.0.1585

) 3 7 5 1 .
33. (a) (x, P(X = x)) values are: (0, E) , (1, E) , <2, 1_6> , (3, 1_6> (b) ii. 0.0064 iii. 0.7705

(©)i. 38 ii. 1—1§ 34. 1 = 0.9586,0 = 0.0252 35. (a) g (b)i.0.3085 ii.0.1747 (c) i. 0.2642

ii. 0.8 36. (2)i.0.8 ii.0.25 (b)i. 0.4 ii. E(X) = 0.8, var(X) = %‘

147 ]
37.(a)1i. 3 il. 7 iii. S
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.47 9 . . 189
iv. 7 V. 17 38. (a)i.0.1353 1ii. 0.2707 iii. 0.8647 (b) 3107 ~0.0231

43 117 . i 1 I
39. =5 ~0.7167 40. = ~08069 41.i. (x P(X = x)) values are: (0, 6)’ (1, 5), (2, E) :

E(X) = %L’ var(X) = g 1i. % ii. —2% 42. (a) 0.0993 (b) $2.03 per metre. If the lengths are

increased, the number of faults per length would also increase, hence, the expected profit/metre
would decease (in this case it would reduce to $1.21 per metre).

43.1.0.4 ii. 0.096 iii. 0.225 iv. 0.635 44. (a) g (b) (x, P(X = x)) values are: (o, %)
(1 12) , <2 -9—> (©) E(X) = 1.2, var(X) = 048 (d)% 45. (a)i. % i, L i L iv.g

4
°25)°\~ 25 55 V7

(b) x(p“l]())(')* 1004 46.% 47. (2) 0.1359 (b) 137.22 (c) 137% (d)a=141.21 48. i.%

1. é iii. not independent 49. 1. W= {2, 3,4,5} ii. ? 1ii. 411_; 50.i. b+6a ii.0=<b <

W=

51.1.4 ii.0.9084 52.1.0.081 ii. % 53. (2) 0.0169 (b)i.0.9342 ii. 127 iii. 0.008

54. 1. 0.1587 ii. 0.7745 iii. $0.23 55. (a) i. 0.077 ii. 0.756 iii. 0.167 (b) $7.61

6A frequency
5

56. (a) i

Ll AP RIS I AN

AN > X
12345678910111213 141516 ~

A cum. freq (b)i. 11.44 ii. 2.6695
(©)i. x,,;, =4,x

max = 16, med =12,
s 0, = 135,0, = 95

5 — [

12345678010111213141516 >~ 1234567801011 1213141516

ii. med = 12, mode = 12 1iii. 4

57.(a)1.0.24 ii. 0.36 (b) 172+0.96Q (c) 0 >29.17

3 5
58. (2) P(X is odd) = e‘}‘<7\. + % + % + ) (b) P(X is even) = %(1 +e2) (¢)h = 1.122

REVISION EXERCISES - SET D

1. (a) A/)ﬁ (b) 2cos2x—2(2x—1)sin2x 2. (a) 19.8°C (b) 1.6°C per minute (c) 17.3 min
3. () xE[-1,0[ U 10,w[ (b)x€ J-,0[ U[2,®[ @& 10m 5. (a) —*
(x2+1)2

(b) —4sin2xcos2x (or —2sin4x) 6. (a)i.0 ii. 2 (b) x&E[-2,2] (¢c) x=0
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)X D<x<2 7. (a) -2t

————,h=0 (b)-2 8.1.455 ms~! 9. (a) Absolute
4 x2 (L+h)

maximum at <+—-— 1) local min at (0, 0); x-intercept at (1, 0) (b) Local min at ( —l— 1) ;

J2 2
asymptotes at x = =1,y =0.10. 1. 6¢cos2xsin?2x ii. _x*3
’ (2x +3)3/2
Ay 3,3)
" (6) 98° 12. (b) i. 2 ii. 72 em? 1B. i, 2 i —C
J1-3x2  (1+¢Y)
4,0)
/ 0,0) \ x
)
3
14. N 15.(a) h = m) (b) radius = 5 cm, height = 12.7 cm
r
\5/_1 >
14

16. (a) 3x2h +3xh?+h3 (b) 3x2+3xh+h? (c) 3x2 17.(a) p'(r) = 0.8(1—-0.02¢)e 0021
(b) ~38.3 million (c) i. decreasing ii. 0.1 million/year (d) 50 years time, i.e., 2030; 42.2 million
1+ cosx+uxsinx .. x

18. 76222 cm3 19. 1 ii.
(1 + cosx)? x2+1

20. (a) 12+6h+h*>, h=0 (b) 12

21. (a)i. 283 sec ii. 250 sec (¢) 244 sec 22.a=-1,b=6,c=-9 23. (a) —— [
(b) 1. —6sin3xcos3x ii. —+—1—sm6x+c 24. y = x—2 25. max =64, min = 2187
2 12 ’ 256

. 3cosx 1 1 1- 4
26. i <2cos x——sm2x) e2* iii. >027.(a) V = ar’h+ =nr3
2A/2 3sinx 2 x? 3
2kV 107 3V 173 3\ 113
_ 2 2 - (2
(b) P = 2mkrh + 6:kr? (c) P = —kr? () 0<r< ( 4n> ) r = ( IOn)
)
28. (b) [ } (c) f-/_éa3 cubic units 30. i. —6sin2xcos22x ii. 1-2x 31.y = —1x+2
22 36 J1-x2 2
32.0.5 cms~! 33. (a) [0, 5] (b) use g.c (¢)0.625 (d) a = %— %t, O<t<5

1/3 1/3

34. (¢) Minimum, 3na2<§> ; Maximum 3ﬂ:a2<§> 35. (a) —e*(cosx + sinx) (b) 1

36.i. V = %niﬁ ii. 64 sec iii. falling at 1.15 cm min~! 37. (a) x < % or x > %

(b) _% <x<0or0<x< % 38. g 39 (b)i. AB = 200tan® ii. 20sec?6 iii. PointA iv. yes

ANSWERS - 90



. ,_2x2—1In(x?+ 1) 9 _ _
40. (2) Sin-!(x) + 1)ix2 (b) y' = xe(XZil) . (a) (0,§> (b)y = 4—x andx=2
. yA |
\ |
| , /i
12— 8x 8 N
© (1,4) & (3,0) (d) \1| L R ()53 43. @y = Fx+1,
\ X
N
| AN
y

3

y=-Drrl 1) (243,4) & (-25,4) 44. @) _i‘r\j

function (b) c=-2 (¢)i. fog(x) = —2|sinx|, range = [-2, 0], domain =R ii. R— {nm, n €EZ}
YA

ii. fis not a one-one

=Y

45.0.16 rad persec 46. y = e’lx 47.(a)x=1,x=-1,y=0 (c)

2 -3x2 N 2Cos1x
$2 /(1 —x2)3 x2

49.(2)y = (3In3)x+3-3In3 (b) y = ﬁ(x+l)

48. (a) (4sin2x—3cos2x) - e~ (b)

50. dom = {x|x <-4} U{x|-4<x<0} U {x|x>0} 51. ~2.77 kmh-! 52. L et

25n
4 1176
53.2.83 ms~! 54. (a) 27 sec (b) 746 m 55.(a) A = 318 - 6x— > 4=<x=<49
X
4 . 1 . 3L
(b)yx=14,y=21 56.(a)a = 5,b = -1,c =4 572.(a)i.0=sx=<=sL (b)i.x =
3 3 J3r+9
ii. local min. iii. use a graphics. calc. (¢)i. x = 3L i.x=0 58. (a) i. _22_)6_2
Ja+9 (x*+1)
__66 (b) (20log,5)y = —x+ 1+400log,5 (c) 1 (d) 1.5In2 ms-!
(3x+2)3 ¢ ¢ In2
y
11
59.(2)a = 8,b = _21;% (b) (©) —?—Tl‘sin(%‘t) , some values will be

5

X

[ 55 11

negative indicating that the tide is going out. (d) —8sin (?—Tt)
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60. (b) k=250 (¢) I = 250sinB[2c0s?6 —sin?0] (d) 212 m (e) 96.23 (f) ii. ~—0.68
61. 0.032 rad per sec

REVISION EXERCISES - SET E

1. (a)l +ln4 ii. —(1+J§) (b)i. =241 =x%+c ii. 3Tan (43x)+c iii. %Sin—1(2x)+c
2.(a) N = ke' +2,N>2 (b)3m (c) y = Tan(t—g) 3.v=2-Jt+1,120

4.(a)-T7i+6j+k (b)-8 (c)a = %(i+j+k) 5-(3)4% (b)g (c)2

Tm

2 —_ = —

6. () i. nf "4y dy+nf ( 1>dy ii. 1.13 cubic units 7. 327 cm 8. dt T
T 4m

9.(@)d4x-y—-4z=-2 (b)—x+T7y+19z = 42 (c) (10, 10, 3) 10. (a) T3
(b) {x| } (c) 4 sq. units 11. 720 m3? 12. (a)i. x = —+7» y=MAz= 9+7»,7»€R
.. x=3.5 z—4.5 . .
ii. 7 = T = 5 (b)i.(-5,3,2) ii.(8,11,0) (¢) 2x+5y-z = -813.a=1,b=6

14.0 15.(a) - 8i+11j+9k (b)a = _g

,b = %‘ (c) Sﬁ sq. units

16. (a) Area= A = %h3/2 ,Volume =V = 0.48h3/2 (b) ﬁz m/min 17. (a) (-1, 4), (1, -2),

(3,0) (b)use g.c (¢) 13—6 —3log,3 sq. units 18. (a) 2 - %/3 (b) log,3 19.(a) A=(2,2¢7")

b)i.y=x ii. Ed)-c(xe‘”k) = (1-3)e i 4-202 4 @)eerz- %az (©)i. (2x—x2)e

.. . . 1 1 T
—10e-2 = 2(0x_1)3/24 2 3/2 ki
ii. (2 —10e72) cubic units 20. (a) f(x) 5(2x 1)2+ 3(2x 1)*2+¢ (b)i. 12 13

ii. é (¢)i. use g.c. ii. T sq. units iii. ~In3 cubic. units 21 k=1or3 22.¢=2, (16,-8, 4)

3 2
.3 _ 8-k k-5 . ~ B e n
23.(a)1.x——k_3,y—k—_ ’Z_k—3 i k=-2,3 (b)k=3 (c)i.k=-21.x = 2—-A,
y=-2,z=A AER 24.A2:I3X3;(—1,—3,4)25.BX:%A,X: T%BA

AX = %ABA 26. (a) Aseznz, 2(1—ln2)> (b) %(62_5) Sq. unifs

(©) 1. At0,1):y=-"2x+1At(1,e2-4):y = (2¢2-4)x -2
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ii.\ iii. %(e2 —5) sq. units (d) ii. %(3(34 —24e?+ 37) cubic units

(m,n)

YA (% 1- ln2>

[\

(e)i.y=—x+1 ii.y=x-1 (f)1i. %—%ln2 sqg. units ii. é+%ln2 sq. units 28.A=0,B=0.5

27. (b)i.0<x<0.5 ii.x=0.5 iii. x<0orx>0.5 (¢) (— 1—ln2> )

=Y

NI = —

29.(a)1 sq. u (b) TECUblCLlnltS 30. (a)a=2; f1(x) =2+./x,x20

YA curve

136 normal 1
(b) = cubicunits 31.(a) y = —ex+e+e! (b) (c) ze + e72 sq. units
3 2

\ [

32. (a) = sq. units (b) —n cubic units 33. (a) x = —[20— 14e7017] (b) 19 minutes

Tan‘h/?c 1 1 T dh V- kﬁ

34. RS m,Zﬁﬂ:—z—ln2 35.(a) 7 = ()( )
36. (a) 3i— j—2k (b)100° (c) 4i-3j-3k 37.(b) A! = %(A—2I)

X gind ﬁ_f_‘ 52201 e T x
38.(a) 1 Jl——)ﬂ Sin—lx, > (b) i. ( x) 3(1 x)32+ ¢ ii. e¥—In(e¥+ 1)+ ¢
(c) %mz 39. ?—‘an; cubic units 40. (2) 2.2 (b)1=5,b=04
41. (a) @ - 20— t = 0,x = 6 (b)0.32 kg per litre 42. (a) —| 3 (b)a=2

dt ~ 10 2 a—

(c)x=-3,y=543.(a)a=1 (b) 1.25 () (d) 2 44.(a)i. 90° ii. ;/2_6 unit?

()i s+3p ii. s+2p iii %s+2p i, —%s+2p as5.(a)1 (b) A" = [2" (2"—1)“}
0 1

©)a = —g 46. (2)27° (b) %Jﬁ unit? 47. (a)i. (’y‘) - (_23> +x(§),xen§
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x-2 y+3

ii.x = 2+3Ny = -3+7A AER iii -

(b) =i+ 11j (c)i.no ii. lines are skew

48. (2)i. 2x+3y—4z = 2 ii.90° (b)i. 28°35' ii. 32°25' 49. (-8, 11,-6) 50. (a) a = %

0 1
1
51. | y| = (10] +k[—19} 52.(a) ¢ = —(-5i+4j+6k)
[j 3 -5 JTT

4 53.k=—1.1or2 54.(a)i. |2| ii, 1|10
5 2122

-3 10
;] - [4)+x[_9] 55.(a)i.g i 2m—4
z 0 1

2
(b) TL + 7 cubic. units (c)i.y = —x+2 il % — ¢! sq. units 56. (a) see page 362

(b) b =

1w
W=

(c) 2x+y+3z

b)x+y—z=1,3x+4y+6z =7 (¢)

(b) === m/— + ln§ sq. units 57. (b)i.a = /3 ii. b = é 58. g(cz—e—z) cubic. units
YA
2 8 5
,, 87 . . 5
59. (a) /—\ (b) 2m2 + 3 cubic. units 60. (a) 5 (b) 3A/§ 61. (b) 76 sec
) 0 27y

i
62. 11/\/; 63.(a)i.a=3,b=-2 ii.a = %(2x_1),b = MAER (b) (=12,-10,-2)
2

1
(o) 1. %A/629 . x—12y+22z = 0 1. r = 7»[12
22

64. (a)i. %(x2 + 1)arctanx — %x +c

ii. x - arcsinx + /1 —=x2+c¢ (b) i —[(1— 2a?)cos2a +2sin2a — 1] ii. 25—7e3—2£7

65. (a)r=1&t=5. ii.use ag.c. (b)r=2.21 66.40.5°C

Note: A Solutions Manual — which includes fully worked solutions to most questions in
the textbook is also available. Check the ibid press website for updates and
availability.

www.ibid.com.au

or contact fabio@ibid.com.au
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