Answers

Exercise 1.1

1) () {2,3,5,7) Gi) {1} (i) {1,2,3,4,5,6,7,8,9,10} (iv) {—5}
2 {reR: 2? =1}

5
9

(1)
(2)
(3) (i) finite (ii) infinite (iii) infinite (iv) infinite (v) infinite
(5) nottrue (6) 0 (7) 128 (8) {0,1,2,3}
(9) A={x,y,z}and B={1,2} (10) {(—1,0),(—1,1),(0,2),(1,2)}
Exercise 1.2
(1) (i) reflexive; not symmetric; transitive (ii) not reflexive; symmetric; not transitive
(iii) reflexive; not symmetric ;not transitive (iv) reflexive; symmetric
(v) R isan empty set; not reflexive; symmetric; transitive
(2) i)  (c,c)and (d,d) (ii)) (c,a)
(iii) nothing to include (iv) (c,c¢), (d,d), (¢, a) to be included
3) (i) (c,c) (ii) (c,a) (iii) nothing (iv) (c,c)and (c,a)
(5) {(3,8),(6,6),(9,4),(12,2)}; not reflexive; not symmetric; transitive; not an equivalence relation
(1) R=A{(1,1),(1,2),(1,3),(1,4),(1,5),(2,1),(2,2),(2,3),(2,4),(3,1),(3,2), (3,3), (4, 1),
(4,2),(5,1)}; not reflexive; symmetric; not transitive; not equivalence
(8) smallest setis {(a,a),(b,b),(c,c)}; largestsetis A x A
Exercise 1.3

(1)  Yes; inverse is not a function

2) f(=4) = 8 f(1) =0, f(=2) = 6, f(7) = 0, [f(O0) =0

B) f(=3) = 1, f6) = 38, f2) =1 f(-1) = =5 [f(0) = -3
(4) (i

()

5) () {(1,4),(2,a),(3,a), (4,a)} (ii) not possible (iii) not possible
(V) {(La),(2.0),(3.0), (4.4))

) R—{mr—f—(—l)"%},nez (7) 0

®  (~00,~3]Ul1,00) (9) R~ {0},R - {0}

(10) forallz, (fog) = O,(gof) =0 (12) f1(x)= 12

(

(

(13) =z>0
15) total cost = 0.43m + 50, airfare = 738
16) (A+ 95)(x) = 55,000+ 0.09x, total family income =14, 05, 000
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(17) (go f)(x) = 62.115x

(18) day revenue = (200 — x)z; total cost =100(200 — x);
total profit = (200 — x)z — 100(200 — x)inrupees
9 4
(19) f7(x) = 2 +32 (200 x) =

Exercise 1.5
1 2 3 4 5 6 7 8 9 10 | 11 12 |13 14 |15

@O @ O D @H DO 6 OO 3 [6 | @ ¢
16 (17 |18 |19 |20 |21 |22 |23 |24 |25
A @6 @G G| @B O O

Exercise 2.1
(1) ﬁGR_Qa _}16(@7 OEZ:Q)

22
3.14 € Q, 4eN,Z,Q, 76@
1
(3) yes, 4++3, 2+3 (4) yes, 2+3,2—3 (5) 1001

Exercise 2.2

(1)(i) —4<z<10 (i) R (i)

o (= 2)o(5) 0 (<o) Lere

b)) ——<z<— (6) no solution

<z < — (iv) —“T<z<T

Exercise 2.3

W) [=1,4) () [=3,5] (i) (-00,3) (iv) (-00,5)

(2)(i) 1,2,3,4 (i) ...,—3,-2,-1,0,1,2,3,4
9
(3)@d) (—oo, —5] (i) ...,—7,—6,-5 (iii) no solution
(5) 93 (6) between120¢and 300¢ (7) (11,13),(13,15), (15,17), (17, 19)
(8) t = 9seconds, 11seconds (9) less thanl0 hours (10) less than X21, 000 or greater than 333000

Exercise 2.4

“[%

(1) 22 =4z —-21=0 (2 —§($2—2$—4) (3) x2—|——x—|—%:0
(6) (i) b=0 (i) 3b*=16ac (iii)) c=a
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(8) (i) real and distinct (ii) real and distinct (iii) real and distinct

(9) (i) not intersect (ii) intersect at two points (iii) touch at only one point

ey ()

Exercise 2.5

Exercise 2.7
(1)@ +vV22 + 1) (22 =22 +1) (2) a=5

Exercise 2.8

(1) (0,1)U(2,00) (2) (—oo, ;) U@2,4) (3) (=3,—2]U[2,5)
Exercise 2.9
1 1 7 2
(1) 2a0(x —a)  2a(z+ a) 2) 3(x—2) 3(x+1)
1 2 —3r+1 1 1
® o) TBery Ty W ot eoiy
1 2 1 2
(5) 2002 —1) 22 +1) © -
13 7 9 13
e T O R
14 11 14 4 2z — 3
) _9(x—|—1)_3(x+1)2+9(w—2) (10) r+1 22+1
2 1 3 4-3g
(1) 2+(:v+3_x—1> s
Exercise 2.11
M) 25 @) 5 () o () 5 () 5
@ 5B 5 @5 © 2
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©) 21+7\/§+73\/6+2\/§ M 5 @® 2+52\/6

Exercise 2.12

(1) logby:xa (0700)7 <_OO’OO>
(2) g (3) 64 (4) 2 (11) 2v2 (12) —10

Exercise 2.13
1 2 3 4 5 6 7 8 9 10 |11 12 |13 14 |15

@ @OHe 63O &0 @O0 3|6 @3
16 |17 |18 |19 |20
NGRS NN C VRN C))

Exercise 3.1
(1)(i) first quadrant (ii) second quadrant (iii) fourth quadrant (iv) fourth quadrant

(v) second quadrant

(2)(i) 35° (i) 165° (iii) 70° (iv) 90° (v) 270° (8) ke [—1,1]

2 1 2 1 2 1
(9) sech = P ; tanf = pT; sinf = 1]22 1 (12) (¢ —H)cl)2 = (ad + cb)® + (ac — b2)2
Exercise 3.2
41 11
(1)) % radians  (ii) s radians  (iii) —3—(; radians  (iv) 5% radians  (v) % radians
(2)(i) 60° (i) 20° (iii) 72° (iv) 420° (v) 200°
20
(3) r = 31.82 meters (4) s= TW =20.92cm (5) 6=12°36" (6) s = T.16feet
(7) 7’117’2:524
3
(8) Angle of sector ~ 65°27'16" (9) 6000° (10) 14° (11) Iﬂ
Exercise 3.3
L V3 o1 1 1 L V3
(1)) 5 (ii) 3 (iii) 3 (iv) —% (v) _ﬁ (vi) V3 (vii) 5
2 2v/6
(2) sinf = g; cosf = g; tanf = T\/_;
7 7 5
cosec) = ——; sec = —; cot = ——
2v/6 5 2v/6
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o V3 2
(3)(i)sinf = ——55 cosec 0 = —%; secd =
(ii)sinf = ?; cosec . = %; sec =
(iii) cos = \/?3; cosec ) = —g; sec =
(iv)secd = —/5, cosf = —%; cot =
(V)cosl = 1—53; sinf = — %; cosec ) =

(5) 8 = 60°,120°,240°, 300°,

Exercise 3.4

) sin@+y) = =0 (i) cosle—y) =

(2)(i) sm(A+B) = o (i) cos(A—B) —

4)  sin(e—y) = —% (5) cos105°  —
tan(%) = —(2+3)

(7) 42®> —2V6x+1=0 (16) 0 (22) 1 (24)

Exercise 3.5

(6) 500

Exercise 3.6
(1)(i) % [sin.63° + sin 77

7

(ii) —55

(iif)

1
(ii) 5 [sin 62 + sin 2z]

1 1
(iv) 5 [cos 70 + cos 360]  (v) B [cos® —cos90]  (2)(i)
(ii) 2cos40°cos25° (iii) 2sin45° cosbH° (iv)
Exercise 3.8
(1)) 0= —Z; 6 =nm+ (—1)" (—2) . nez
(ii) 9:%; 9:n7r+%, nez
(i) 9:—%; 921171'—1—(%), n €z
. T 3T . 2m Am
(2)<1) .’L‘:O,E,T(,7 (11> .7}:?,?77(
T om om )
(iii) == 286 (iv) z=0,7

294

—2; tanf = \/3; cot
§; tanf = é; cot 0
2 2

3 2

—; tanf) = ——; cot 6

Vb V5
1 2

——; sinf =  —:; cosecl

i3 Y3

—; tanf) = ——; cot 0

12 5

171

1 (iii) tan(zr +vy) =

156

205 (3) cos(z—y) =

ﬂ; sin 105° —
2v/2

1
5 [sin 126 + sin 86]

2 cos HH° sin 20°

2 sin b5° sin 20°

[ SSl Sl

S

| et

220
21

V3+l
22



T nm T
B)H) z=@n+lz o x=—+(-1)"5, n€
(i) O=nr+(-1)"T or G=nr+(-1)"Z n €L
(iii) 9:(2n+1)£ or 0 =2nn, nez
(iv) 9:% or Hzmrj:g, n € Z
2 _
(v) 60=2nrm or 92%—1—(%), n ez
(vi) 0:(8n+1)2, nez
(vid) 9:2m+%ig, nez
2
(viii) 9:2nw—gi§, nez
() 0=+, nez
(x) 9:n7rj:110, nez
(xi) x:2n7r:|:g neZ

Exercise 3.9
(2) ZA =75 (9) 40m,40m,40m (10) 4m, 4m, 4m and 4/3 sq.meter.

Exercise 3.10

2
(1) nosuch triangle exist (3) ZA =15° 4B =105° (7) \/53\/_1 km (8) 213 km
(9) 3+ 73 km (10) 7km
(11)  Total Cost: 155800 and Perimeter 180 + 20v/27feet
(12) 2 = 100 km (13) V5 —2v2km
(14) 2v6+2V3+6km (15) AB = 10v/3km
Exercise 3.11
™ T ... T . 3m ™
(1)) G—Z (ii) 0_8 (iii) 9——5 (iv) Q_Z (V) 9—5

Exercise 3.12

1 [2 [3 |4 |5 |6 |7 [8 [9 [10 |11 [12 [13 |14 |15
@ M MM @@ D@26 O3 |G |62
16 [17 |18 |19 |20
@ M @ D | D
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Exercise 4.1

1)) 17 Gi) 6 (i) 20 iv) 720 (v) 120

(2)() 151200 (i) 24 (3)(i) 12 (i) 24 (434 64 (i) 24

(5)() 90 Gi) 64 (6)(i) 144 Gi) 80 (7)) 48 (i) 90

(8)() 9000 (i) 4536 (iii) 4464 9)@) 36 (i) 60 (10) 13

(11) 400  (12)() 42 (i) 78 (13)()) 45 (i) 31 (i) 10%

(14)(i) 720 (i) 144 (i) 4 (v) 144 (v) 220 (vi) (n+3)(n+2)
(15)() 15 (i) 120 (i) ”("2_ Y w6a 4 G) 100

Exercise 4.2

1) 10 (2) 4 3)(i) 336 (i) 172800 (4) 720

(
(

(
(5)(i) 4 (i) 3*x 55 (iii) 111 (6)(i) 4° (i) 15°
(7) 144 (8)(Q) 14! (i) 9!'x 6! (i)  8x°P; (9) 34650
(10) 1260 (11) 6912 (12) 60 (13)(i) 28 (i) 28
(14)(i) 43200 (i) 151200 (iii) 19807200 (iv) 151200 (15)(i) 180
(i) 60  (iii) 30 (16)(i) 379 (i) 135  (17) 120, NIGHT
(18) 7 (19) 399960 (20) 571956

Exercise 4.3

(1) 1 2) 3 (3) 10,3 (6) 20

(9) (i) C; =3432 (i) PCy =105 (iii) 20C, =190 (iv) °C5 (v) 5Cs x4 Cy x2Cy = 120
(10) (i) 2*=16 (i) 2°=32 (i) 2"

(11) (i) *Cs (ii) *Ps

(12) 9P, x8Cy =6300 (13)(i) °C; = 120 (ii) 19C; = 252

(14) 5Cy x Cy = 11400 (i) 40y x2 C3 = 4560 (i) >Cy x10 Cy = 9690

(15) 7C3=35 (16) 4512  (17) 546 (18)(i) 280 (i) 336 (iii) 736

(19) 485 (20) 64 (21) 2454

(22) P05 =455 (23) 364 (24)(i) 50 (i) 161 (25) 15
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Exercise 4.5

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
@ Q0 @@ 0O H | @GO3 & |3 |G
16 |17 |18 |19 |20 |21 |22 |23 |24 |25
ORECIREC) RN C)RNC) NI RCI RN BN CY RN )

Exercise 5.1

2
(1)(i) 82%—362% + 54 — —Z (i) 2[162% + 2162*(1 — %) + 81(1 — 2)?]
T

(2)(i) 108243216 (i) 96059601 (iii) 4782969

(3)  (1.01)° >10000 (4) 10 (5) 15,25 term is not possible.
40

(6) 26235 M -5 ®) ‘ov

(13) n=15 (14) n=55  (15) n=Torl4

Exercise 5.2

(1)(i) G.P (ii) None of them. (iii) G.P
(iv) Noneofthem (v) Noneofthem (vi) None of them (vii) A.G.P
2)(i)  2,2,4,4,6,6,... (i) 1,2,3,5,8,13,... (i) 1,2,3,6,11,20,...
. _f n+1 if nisodd .. _n _2n—1
3)4) a,= n S mis even (ii)) a, = -y 1,Vn eN (iii) a,= ™ ,Vn € N
) =] T—n if nisodd
V)@= 84n if niseven
1 1
4 12,18, 27 5) = — — 5. 45
@ 1218 ) b= ©®
Exercise 5.3
133 2 304
(1) a = %’d_ —%,Sgo— ? (2) 517—527
8 6
(3)i) S, = 8—1[10(10” —1)—9n] (i) S, = 8—1[10(10” —1)—9n]
4 n 3n—2 3"—(3n—2) 3l_1
4 n=—-(4"-1)— = ’
() S 9( ) 3 (5) 3n—t 2.3n-1 N 4.3n=3
(6) n=15 (8) 20 months (9) 2480 metres (10) 120,480,30(2)"

11 10
(11) 500 (E) = 1296.87 (12) 151 day
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Exercise 5.4

(1)(i) %{1—§+‘;—;—%+...} o] <5
) ;Fg(g)w(?)w(g)l._l ol <2
2
(ii) 5 3) [1+12—5(x)2—$x4+81j—125x6+...} 2% <5
2
(iv) 2(_§> {1—%—1—35—63:2—5—13:3—#...} 2] < 2
1
2) (1001)<3> ~ 10.00333
2532 1252° 62501 62527
(5)(i) 1+ 50+ +436 24—4 z 5+ o
.. T X x
(ii) 1—21x+21$2—?1+?1—1—5+...
(iii) 1+§m+§a§42—34—821;@m4+... 1
. o - 1
(6)(1) dx 8354; 38363 136964 for |z| < le
T P
(iii)  2[3z+ %3—&— 3255 12877 +...] for|wl<§
(iv) —2[211:—1—%—1— 555 + 7”‘ +..] forfa <5
(8) (1—2)8:0.99196 (9)2—5g (10) %bg;(’

Exercise 5.5

1 [2 [3 [4 [5 [6 [7 [8 [9 [10 [11 [12 [13 [14 [15
NG NG EC NG NN C) NN RN C) ) I NCY IR CO M N CO RN CI NN E)
16 [17 |18 [19 |20
2 1@ |3 |03 @
Exercise 6.1
2 2
(1)) 22 +y? =81 (ii) g—l+g—6:1 2)@)y=+2 (i) z==+3
(3) 2By =a?? (4) k=-24, b:—i (5) 22 +y*=16
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(6) 2?2+y*—dox—4y+8=0 (7) 22 +9y*>—52+8y+16=0

8) v =2 (10) 822 4 36y> — 162 + 252y + 431 = 0
® y
(1) S+ =1 (12) 922 — 33z —3y+35=10

(13) 22 +y? —122+9y+63=0 (14) (5—+/21,3),(5+21,3),(8,-3),(2,-3)

2

8

=1

y2
(15) 9

o
Ct

Exercise 6.2

(1){i) y=>5z—4 (i) 3z —y=2 (iii) 224+3y=5  (iv) z+v3y=(1++3)
(3) 10z + 3y = 25

(B)i) C=2(F-32) (o) F=2C+32 (i) C=37 (i) F = 100.4°

(6)(1) 4400metre (i) D = 3000metre (iii) 7" = 22seconds (7) P =1,55,000

(8) VB +y=24 (9) 3z —dy=12,x—-2y=2 (11) (13,7),(—11,-3)

(12)(i) y = 12.52 — 150 (ii) 12seconds (iii) 80seconds

(13)(ii)) = —2y+4=0 (iii) 2cm (iv) ldkg (v) bem

14)(i) y= —17—210:(; +142, 0<z<24

(ii) y = f(x) is a periodic function with period 24, f(x) = f(z + 24)

(15)(i)  The minimum length = 3280units

(ii) 180,360 and 540units
9
(iii) The slope at each turning point is 0

Exercise 6.3

8 23
(2) Br—dy—15=0 B)) ¢ (i) =
4)(i) z4+3y+2=0 (i) dr—3y—7=0 (5) x+5y—31=0
(6)(i) z+1=0 i) a2—y=0 (iii) 2z +y+3=0
(7) 122 +5y+6 =0, and 122 + 5y —20 =0 (8) 4r—3y+15=0, and
dr —3y—25=0 (9) 2r+3y—18=0 (10) 7v/2, and (—3,5)
14
(12) ()5 (ii)g (13)() d2—3y+k=0keR (i) 3r+dy+h =0k cR
1
(14) V3r—y—2V/3=0 (15) A 33,0 (16) x4+ by = +10
1.50z, 0<2x<10
an (0,7 (18)(i) y = (i) 5
z+5 x>10
(19) y=5bzx—-7 y=>5r+10
(20) y+3=0, 2r+y+3=0, and 2e—y—3=0
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Exercise 6.4

1) 22 —a2y—2y*+22— 13y —15=0
6) 32?2 — 132y — 102+ 332+ 73y —126=0 (7)(i) 2+y=0,3x—y=0
)

(
(
(ii
(
(

3r+4y—11=0,2r —y =0 (i) 2z+y—5=0,2r—3y+4=0
10) y==x
67
1) p=6.q=17(0r) - & (12) k=-1
35 8
13) k=-5 - — 14 -
(13) (or) — (19 3

Exercise 6.5

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
@ @6 H GO O H | GO 3|6 @O
16 (17 |18 |19 |20 |21 |22 |23 |24 |25
M 13 @ M@ @G [ ]G @
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