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ANSWERS

Chapter 7

EXERCISE 7.1
(1) (i) 21m/s (i1) 15 m/s and 27 m/s
(2) (2)(i) 5sec (i) 128 ft/s (ii1)160 ft/s
(3) (i)1,2sec (i) 34 m (iii) 6m/s”>,6m/s?
(4) 75 units (5)% kg/m, é kg/m
(6) 20msqg.cm/s (7) 2m km/s (8) % m/min
9) (i)%8 m/s (11) 26.83 sq.m/sec (20) 70 km/hr.

EXERCISE 7.2
1 @7 (ii)eo (2)(1,0)
(3) (0,3)and (4,-25) (4)(2,-1)and (-2,1)
(®) (N2x+y=2;x-2y=1 (i) 2x—y=-2;x+2y=4

(il)x—y=0;x+y=m7 (iV)4x+2y=5;2x—-4y=-5

6) 12x—y=15;12x—y=-17 (7)) x+2y=7T;x+2y=-1
(8) (2cost)x+(7sint) y=14; (7sint)x—(2cost) y=45sintcost  (9) tan™' (3)

@ EXERCISE 7.3 @
(1) (i) not continuous at x=0 (ii) not continuous at x = ~ (i) f(2)= f(7)
) (i)% (i) -2+ 242 (iii)%
(3) (i) not continuous at x=0 (ii) not differentiable at x = -1
(4) (H+1 (i) 7 3
(6) 320km (8) No. Since f’(x)cannot be 2.5 at any point in (0,2).
EXERCISE 7.4
. 2 . 3 5 7
(1) () ex:1+ﬁ+xE+--- (ii) sinx:x—XE+XE—XE+---
ii X X X
(i) cosx=1 2 + 4 6 +
- x x X )
iv —X)=— 2 240 4
(iv) log(1-x) (x+2+3+4+ o 6
S N 2x3 2 2°
(V) tan_l(x)zx_x?+x?_x7+m (vi) cos” x=1- é + |i)‘( - |_;( +

2 e D)=L+ L L)
(@) logx=(x-1) 2(x 1)+3(x 1) 4(x D'+

® i35035 )

@) f(x)=—(x=1)+(x-1)’
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EXERCISE 7.5
(1) % ) 2 (3) oo 41 (5)0 (6) 0
2 1 1
@1 @1 Qe 10 ) 7
EXERCISE 7.6

(1) (i) absolute maximum = —1, absolute minimum = -26

(ii) absolute maximum = 16, absolute minimum = -1

(iii) absolute maximum = 9, absolute minimum = 2

8
33

(iv) absolute maximum = — absolute minimum = 0
(2) (i) strictly increasing on (—e,—2) and (1,), strictly decreasing on (-2,1)
local maximum =20 local minimum =-7
(ii) strictly decreasing on (—eo,5)and (5,). No local extremum.
(iii) strictly increasing on (—oo, o). No local extremum.
(0,

) strictly increasing on (1,eo). local minimum =1

(iv) strictly decreasing on
3

. . . 3n Sm
V) strictly increasing on (0,—),(_’_) and (— 21:)
(V) y g )\ 77 m
T 5T

strictly decreasing on (E 3—n) and (__) local maximum:Eat X=—,
4’ 4 4° 4 2 4

.. 9 3n Tn
local minimum==at x=—, — .
2 4 4
EXERCISE 7.7

(1) (i) concave upwards on (—co,2)and (4,). Concave downwards on (2,4)
Points of inflection (2,—16)and (4,0)

(i) concave upwards on (3;5 7;) Concave downwards on (0 3%t)z;lnd ( e )

Points of inflection (34 )and ( O)

(i) concave upwards on (0,). Concave downward on (-, 0)
Points of inflection (0,0)

(2) (Hlocal minimum = -2 ; local maximum =2 (ii)local minimum = —%

(iii)local minimum = 0 ; local maximum :iz
e

(3) strictly increasing on (—eo,—1)and (%oo) . strictly increasing on (—1,%)

) .. 3
local maximum = 6 |, local minimum = —=

1). 1
concave upwards on =) concave downwards on )

point of 1nﬂect10n(_l 2)
48
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EXERCISE 7.8
(1) 36 (2) 45 (3) 50 (4) 100m’ (5) 9cm , 6cm (6) 1200m
(7) 2082, 2082 (9) 2r % (10) 6em , 6em ,3cm (11) 32,0
EXERCISE 7.9
(1) () x=-1,x=1,y=1 (i) x=-1,y=x-1, (i) y=-3,y =3
(iv) y=—9x—-1,x=-3 (V)y=1x+§,X=2
373
EXERCISE 7.10
1 2 3 4 5 6 7 8 9 10
1) (2) (2) (2) 1) (2) 3) (4) 3) (4)
11 12 13 14 15 16 17 18 19 20
3) 4) 3) 4) (2) 3) 3) ) 4) 3)
Chapter 8
Exercise 8.1
1. (i) 3.0074 2.(1)24.73 (i) 1.9688 (iii) 2.963
3. (i) 7x—4 (i) 9_54" (i) XTH
4. (i)0.0225m cm?, (ii) 0.006 cm? (iii) 0.6%
5. (i) Volume decreases by 80 cm:® (ii) Surface area decreases by 16w cm® 6. 1%
@ Exercise 8.2
1 () 2(1_2x)2(8’§ D g ) 2 —COS2Y iy e (2 — 5) cos(x” — 1) - 2xsin(x’ — 1)]d
(3—-4x) . 5
(3+sin2x)?
2. (i)0.7  (ii)0.18 3. (i) Af =2.125, df =2.0 (i) Af =0.83, df =0.1
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4. 30013029 5.() 2 cm
T

9

[EEN

ol

. (i) =3 words

1
8

. (i) 27, —14

2 2 2 2
X -y y —X

xzy

y'x

(if) =1 word

(ii) 11, -4

+32°, 6yz

. (i) ¢ +6x, 6y, xe’, ¢’ +6x

(i)

-15

=25

(i)

Exercise 8.3

ﬂ% 6. 30m mm®7. 0.4x mm?
T

10. 5.25n, 4.76%

2.1

Exercise 8.4

4.

(i) 2, 0, 4

3(x*+y" +27)

-9

(x3 +y3+z3)

-15

(5x+3y)2 ’ (5x+3y)2 ’ (5x+3y)2 ’ (5x+3y)

8. 8000

11. 60 cm®, 61.2 cnmd®

4. cos(l)

(iv) €*((log2)—1), &’ (1+log8)

(iii) 3, 2—25co0s 5%, 0, 3

10. (i) 72x+84y+0.04xy —0.05x> —0.05y> —2000 (ii) 24, —48, Keeping y constant and
increasing X increases profit.

256
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Exercise 8.5
1. 6x-7y-7 2.—(x+20y+16) 3. (2x—y)dx+(x+%y)dy
4, 5x-2y+3z-6 5.(y+z)dx+(x+z)dy+(y+x)dz

Exercise 8.6
1. e’(2etsint+3sin4t+e’cost+12sin3tcost),1

2. (1 +e* )2 [cos3 t(l +e* ) —sinzsin 2¢ (1 +e* ) +6¢” sintcos® t]

3. 4¢* 4. —e™ [sin 27 —cos 2¢] 5.18¢* —3e* coss+ 3¢ sins—4sinscoss, 15
6. 1+€;2+2tan‘le, e
7. te" [t sin(s2t)+ 2s cos(szt):l, % = se" [2t+ sin (s21)+scos (szt)] , e[sin(l)+ 2005(1)],

e[2sin(1)+c0s(1)]
8. 3s°(e’+e7), 3s’e (e — 257 —357) 9. 2u(1+2v), 2(1,12 —v), 3, _73

Exercise 8.7

1. (i) not homogeneous (i) Homogeneous, deg.3
(iif) homogeneous, deg.0 (iv) not homogeneous 6.5
Exercise 8.8
1 2 3 4 5 6 7 8
® (2) (2) (2) (4) 3) (2) (4) (2) ®
9 10 11 12 13 14 15
©) 1) ) @) (2) (4) 1)
Chapter 9
Exercise 9.1
1. 0.6 2.0.855 3.0.375
Exercise 9.2
. 13 .. 25
1. (i) 5 (i) 5

Exercise 9.3
1) Sog> Gy T Gi) o1 (iv) &2 W > i) L
R 8 2 21 2
. .. ey T—2 . L 13 e T
2. ()0 (i) « (“I)T (ivyo (v)O0 (VIZ)E (V“)Z
(viii) glog2 (ix) g(w—z) (x)g (xi)%

Exercise 9.4

1 3D 2. L[iJrl] 3. 1+e4[£—1:| g
8§ 8 212 9 4 4
Exercise 9.5
. v .. T
1.(1) — ), ——
O % LN
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‘ ‘ Answers_V2.indd 257 @ 7/25/2019 5:45:10 PM ‘ ‘



Exercise 9.6

1. (i) 56T32 (i) % (iii) Z—Z (iv) % (V) 27T—4 (vi) % (vii) i (viii) %

Exercise 9.7
1. () 2! (i) 29 @) L
3° _ 8
Exercise 9.8
9 16 4 4
1. 75 2.2 3.16 4.36 5 2J2 6.log2 7.7 8y T 97 10 §(4n+\/§)
Exercise 9.9

TR E[l—e*“ ser 4L 5l 6 1000
5 4 12 3

1 2 3 4 5 6 7 8 9 10

1) 3) 3) 1) (4) 3) 3) 1) (2) 1)

11 12 13 14 15 16 17 18 19 20

4) 2) 2) 4) 2) 4) 3 4) (2) @
Chapter 10
Exercise 10.1

1. ()11 (ii) 3,2 (iii) 2, does not exist (iv) 1,2 (v) 1,4

(vi) 2,2 (vii) 2,6 (viii) 2, does not exist (ix) 3,1 (x) 1, doest not exist

Exercise 10.2

1 () ‘fj—?:kQ (ii) 6;_’;: kP(500000— P) (iii) c;—fz % (iv) %:i—;+400 2 %: i

Exercise 10.3

. d’ . d’ d 2 d 2
oz e+ o2

d
3x2+2xyd—y—y2=0 4 2ay"+y” =0 5 x'-2y-2=0  Bxy”+x»”—» =0
X

2
6;2/:64)/ 8.x)"+2y +x" —xy—2=0
x

7.

Exercise 10.4
2. (i) m=-2 (i) m=2,3 3.2y =x+48
Exercise 10.5

L _2ex 1-x
1. F=(F—-kV)eM 2. k{l—e kz]:vz 3.V 71,
4
4. (i) sin" y=sin"x+C (ii)ytan” x=C (iii)sin(y—_l):a (iV)ex+e_y+%=C
X
3

v) (ey + l)sinx =C (i) sin(i) =" (vil) 3y = —(25 —x° )5 +3C (viii)siny=e"logx+C
y
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(ix) secy =2sinx+C

Exercise 10.6

(x)%[(x+y)+sin(x+y)cos(x+y)]=x+C

1. sin (Z) = log|Cx| 2. y=Ce" 3. ¢ = log|Cy| 4. 3x°y+2y’=C
X
y y
5. xp’—x’y=C 6. C= xemn(") 7. y+3xe* =3 8. x, =+3¢
Exercise 10.7
- 1 _l
L y=sinx+Ceosx 2. y= \5/111177; +C(l_x2) 'S (y+cosx)x=sinx+C
—X
4. y(x*+1)= %xlxz +4 +%10g‘x+\/x2 +4‘+C 5. x> =2)°+C
. e2sin’1x 1+\/; o)
6. xysinx+cosx=C 7. ye™ "= +C 8. =x+ZxJx+C
2 g [1 “ix 3
9. xpt+tan y=C 10, ylogx+ S - 11, 2y=(x+a) +2C(x+a)
. 4 4
12. y(1+x3): g— sm42x+c 13. 4yx =2x"logx—x"+4C 14. x’y= %logx—ic—6+C
15. 2x’y=x"+3
Exercise 10.8
1. After 10 hours the number of bacteria as 9 times the original number of bacteria.
® . i N ®
2. P= 300000(%)40 3.i=Ce - 4 v=— 5 P=10000""
e
10
6. 08 % of the radioactive element will remain after 1000 years.
7. (i) 65.33°C (ii) 53.46 mts
8. (i) T=151°F (i) t=22.523 She drunk the coffee between 10.22 and 10.30 approximately.
=3t
9. 11° 10. x=100(1—e5°]
Exercise 10.9
Q 1 2 3 4 5 6 7 8 9 10
A 1) (2) ®) 1) ) 3) 3) ) ) 3)
Q 11 12 13 14 15 16 17 18 19 20
A 3) 3) @) 1) (2) 3) @) (4) ) (4)
Q 21 22 23 24 25
A (1) (1) (2) (2) 1)
Chapter 11
EXERCISE 11.1
(1) Values of Random Variable 0 1 2 3 Total
Number of points in inverse image 1 3 3 1 8
259 Answers
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(2) Values of Random Variable 0 1 2 Total
Number of points in inverse image 650 26 650 1326
3) Values of Random Variable 0 1 2 3 Total
Number of points in inverse image 1 3 3 1 8
4) Values of Random Variable 0 15 30 Total
Number of points in inverse image 1 2 1 4
(5) Values of Random Variable 4 5 6 7 Total
Number of points in inverse image 1 2 3 2 1 9.
EXERCISE 11.2
é for x=0,3 ) ()| x 2 10 | Total
1) fx)=
W=y fE)| L p 488 4
g oA=L 25 | 25 | 25 | 25 | 25
[0 for x<2
1
— for x<2
25
5
— for x<4
@) (i) F(x) =1 f; (iii)% (iv) %
— for x<6
25
21 for x<8
25 '
|1 for x<10 0 for x<0
| L for x<0
7 for x=13 156
) — for x<1
@) f()=1— for x=04, Fx)=1'°
16 11
3 — for x<2
3 for x=2 ig
- — for x<3
16
1 for x<4
(0 for x<0
l for x<0 7
@ 08 (F@=1] (i)
— for x<1
8
|1 for x<2
G x | -1 ] 0| 1] 2| 3| (i)P(X<)=035 (iii) P(X>2)=0.40
1(x) 0.15/0.20|0.25|0.25|0.15

X1l - Mathematics

‘ ‘ Answers_V2.indd 260

260

7/25/2019 5:45:53 PM ‘ ‘



| T T ] ® CH ||

L1 .17 .5
6) (1) 5 (Il)g (|||)£
(M) (a) X 0 1 2 3
fp o111
2 10 5 |10 | 10
4 2
(b) 3 (C)g
EXERCISE 11.3
1) 4
(2) (i)0.16 (i) 0.3 (iii) 0.75
0 for x <200
| .. X 1
(3) (l) ﬁ (ll)F(X): m—i for 200 <x<600
1 0 for x> 600
(iii) 5
(4) (i)% (ii) —e (iii)y1—e™* (iv) e%—e% (v) 1—e 3
[0 x<—1
® Yol icx<o ®
6) (YFx)={> | 2 (ii) 0.75
X i 0<x<l
2
x—1 1<x
0 x<0
6) (i) /(x)=F'(x)= %(Zx—l—l) 0<x<l (ii) 0.099
0 1<x

EXERCISE 11.4
(1) ()2.3,281  (ii)1.67,0.56 (iii)%,% (iv) 2.8

) § X 0 1 2 (3) 7,16
71 /)| 1 4 2
7 7 7
(4) 2.1 X 0 1 2 3 4
fx) | 1 1 3 1 1
16 4 8 4 16
) 1 2 1 1
5) 15minutes 6) —,— N —,— 8) Loss %.0.50
) (6) 3’9 (7 53 (8)
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@ @) =5 (i) 210

@) 125 ()=

1

00

1

5

EXERCISE 11.5

1024

10

() @I e ofdJ|

270

]6(

(5) (i) 1—0.95 (i) [2 J(0.05)2(0.95)8

6) (i) Ei](og)”(o.nz (i) 2.10.9)"  (iii) 1—[2.1(0.9)"]

18
@ () [X][;

X[z
3

ol

20

i) 1=

2

EXERCISE 11.6

3] (8) 2

4

5
9) 5,54

.. 31
")I_F

5

6

7

10

()

(4)

(2)

(4)

(4)

(@)

(4)

®)

(2)

1)

11

12

13

14

15

16

17

18

19

20

(4)

(4)

@)

2

@)

@)

4)

(4)

@)

@)

>~

(i) Yes, x is binary on R

(iii) No, = is not binary on R

No, ® is not binary on Z

Chapter 12
Exercise 12.1

(i) Yes, = is binary on A

3, =38

15

Yes, usual multiplication is binary on A

(i) The given operation x* is closure and commutative but not associative on Q.

(ii) 1dentity does not exist and so inverse does not exist.

*

a

b

C

a

b

c

b

C

b

a
a

c

a

a

C

No. The given operation is not commutative and associative

1

(i) AVB=|1

1

1
1

0

1
1
0

1
1
1

11
(iii) (AVB)AC=|0 1
1 0

X1l - Mathematics
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S = O

—_— O

0000
(i) ANB=[0 0 0 0

1

0 0

(iv) (AAB)VC=|0

262
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10.

o> D>

(1) It is commutative and associative.
(i) Identity and Inverse is exist.

Exercise 12.2

(i) —p: Jupiter is not a planet

(iii) —p Vv g : Jupiter is not a planet or India is an Island.

(iv) p — —q: If Jupiter is a planet then India is not an Island.

(V) p <> q Jupiter is a planet if and only if India is an Island.

(i) =g (i) pV—q

M) p—qisT

(i) pVvq isF
(i), (iii) and (iv) are propositions

(i) pAg (iv) —=p

(iii) pVq is T

(iv) pAgq isF

(i) Converse: If x and y are numbers such that x* = y° then x=y.
Inverse: If x and y are numbers such that x = y then x* = y*.

Contra positive: If x and y are numbers such that x* = y* then x = .

(ii) Converse: If a quadrilateral is a rectangle then it is a square.
Inverse: If a quadrilateral is not a square then it is not a rectangle.

Contrapositive: If a quadrilateral is not a rectangle then it is not a square.

(i) Truth table for —p A —q

T T F F F
T F F T F
F T T F F
F F T T T
(ii) Truth table for —(-p A—q)
T T F F T
T F T T -
F T F F T
F F T F T
(iii) Truth table for (pV q)V—q
p q —q prvqg  |(pvqg)v—gq
T T F T T
T F T T T
F T F T T
F F T F T
263

(if) p A—q: Jupiter is a planet and India is not an Island.
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(iv) Truth table for (—p — r)A(p < q)

P q r =P (p—=>r) P9 (—po>r)a(peq)
T T T F T T T
T T F F T T T
T F T F T F F
T F F F T F F
F T T T T F F
F T F T F F F
F F T T T T T
F F F T F T F

7. (i) Contradiction

(i) Tautology

12. p—(q— p) is a Tautology.

13. Yes. The statements are logically equivalent.

Choose the appropriate answer from the given distractors.

(iii) Contingency

Exercise 12.3

(iv) Tautology

Q 1 2 3 4 5 6 7 8 9 10
A (2) 3) (2) (4) (2) (2) 3) (4) 3) (2)
® Q 11 12 13 14 15 16 17 18 19 20
A (4) 1) 3) 3) 3) (2) (4) 3) 1) (4)
XII - Mathematics 264
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GLOSSARY

CHAPTER 7

Application of Differential Calculus

CHAPTER 9
Applications of Integration

‘ ‘ Glossary.indd 265

related rates &Nihg elShiser Definite integral SUERILDISSS
BTN
mean value theorem e wEIIS Reduction f 1 . P
Bapid eduction formula | GewmLiY gSETLD
indeterminate forms | ©®0 UG.]UE) l‘rg; Gamma integral SNMOM OB TENSUIL 6D
6Lq EUMBISH6IT
stationary points [Blement Leerllser Bounded region BeoL iUl L UGS
critical points LDITQJLF’] Gg)sou
— Lenerfl&er CHAPTER 10
monotonicity o . . . . . . . .
P eflwiebLs smTyae Ordinary Differential Equations
absolute extremum | SliewLm Simid order auflens
relative extremum 8L hanihs Amid Ui Gl
Concave &y Degree LiLg
C
onvex &slley arbitrary constant IEEDIALNG ®
Lommledl
point of inflection 6)6m6ITEY LOMHML Li6iTer] )
dependent variable &MIHS Lo
Symmetr FOEET S SHEOTemLD
y Y o independent variable | gmgm Lomd
. . QBHTem&HUIL (b
integrating factor
CHAPTER 8 grating Sres]
Differential and Partial Derivatives [homogeneous . .
function 0oL SEmeor STTH
Differential euemaUich
Partial Derivatives UGS EUDSEES(D
Harmonic &rmeor
Homogeneous FLOES 60T
Absolute error Sevfllifemip
Relative error & Nemip
Percentage error g56M85 LemLp
265 Glossary
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CHAPTER 11
Probability Distributions

bernoulli random
variable

T Gmmedl
FLOGUMLIL Lom)

binomial distribution

FFIHMILIL] LIT6U6D

binomial random
variable

FRIHMILIL| SLoEUMLICILY

omm

continuous random
variable

QML Hlemed
FLo6UMLILIL| Lomm)

cumulative
distribution function

@iyl uTeued &L

discrete random Seoflblemed

variable gLoeumiiiy omm
mathematical ...
expectation szl it L
probability density H&0866) ALTSHHE
function &miy

probability mass H&0556Y

function Hlemm&(e\Fnley) amiy

random variable

FLo6UMLILIL Lomm)

XII - Mathematics
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CHAPTER 12
Discrete Mathematics

Absorption law FrILY efld)

Algebraic structure 8w a:;s‘ovﬂg,
SiemLoLly

Biconditional B BluhFHeneoTd

statement S DM

Binary Operation FFEHMILIL Q1&wIed)

Boolean Algebra H’Gﬁ]u,"sm )
SuinaevoflgHid

Boolean Matrix Ih6lWLI60T i6v0f]

Coding theory SN (b& BaHmiunch

Compound statement

8ol (b& &nDM)

Conditional statement | Hlubgeneors &nhm)
Conjunction Bemevoied
Contradiction (WIT6soTLIM(h
Contra positive Gmiomm)
Disjunction LiflinSlemevoriLied
Duality '@@.@w :@u_le.i)u (=)
Ol emL5 HeoTemlD
Hypothesis EAGENEEA G
Involution law 2 L &iphél eXlg
Logical connectives | gyé6 SemsvonLigei
Logical equivalent i)if:;rmnm .
Negation LomICIL
Paradox (LPIT6TOTLICH GLDLLIETLD
Simple statement &60f1&8n. DM
Tautology GILolilemLD
Truth table 6oLl SiL' L 6u6m6T0T
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