(ANSWERS)

|EXERCISE 1.1|

1. (1) Neither reflexive nor symmetric nor transitive.

(i) Neither reflexive nor symmetric but transitive.

(i) Reflexive and transitive but not symmetric.

(iv) Reflexive, symmetric and transitive.

(v) (a) Reflexive, symmetric and transitive.
(b) Reflexive, symmetric and transitive.
(c) Neither reflexive nor symmetric nor transitive.
(d) Neither reflexive nor symmetric but transitive.
(e) Neither reflexive nor symmetric nor transitive.

3. Neither reflexive nor symmetric nor transitive.

5. Neither reflexive nor symmetric nor transitive.

9. ({1,5,9}, Gi) {1} 12. T, is related to T,.
13. The set of all triangles 14. The setof all lines y=2x+c¢,c€ R
15. B 16. C
|EXERCISE 1.2|
1. No
2. (i) Injective but not surjective (i) Neither injective nor surjective

(i) Neither injective nor surjective (iv) Injective but not surjective
(v) Injective but not surjective

7. (1) One-one and onto (ii)) Neither one-one nor onto.

9. No 10. Yes 11. D 12. A
|EXERCISE 1.3|

1 gof = (1.3, 3.1). (4.3))

w9

. @) (gof) (x) =151xI1-2l, (fog) (x) =15x - 2I
(i) (gof) (x) =2x, (fog) (x) = 8x

Inverse of fis fitself

=
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5.

11.
13.

2y
. f“isgivenbyf“(y):ﬁ,y;tl 7. f“isgivenbyf“(y):T

ANSWERS 269

(1) No, since f'is many-one (i) No, since g is many-one.

(iii) Yes, since & is one-one-onto.

y=3

flisgivenby f'(@)=1,f"'(b)=2and f! (c) =3.
©) 14. (B)
| EXERCISE 1.4|

1. @) No (i) Yes (i) Yes @iv) Yes (v) Yes

11.
12.

=2 - WY | B N

. (1) *1is binary but neither commutative nor associative

(i) * is binary, commutative but not associative

(iii) * is binary, both commutative and associative

(iv) *1is binary, commutative but not associative

(v) *1is binary but neither commutative nor associative

(vi) *not binary

Al 1|23 ]4 5
{1 |1
211|212 |2]2
31|23 |33
4l 12|34 |4
sl 123|415
() (2*3)*4=land2*3*4)=1 (i) Yes (i) 1

Yes

(1 5*7=35,20%16=80 (ii)) Yes (iii) Yes vyl w1

No 8. #*isboth commutative and associative; * does not have any identity in N
>i1) , (iv), (v) are commutative; (v) is associative. 10. (v)

Identity element does not exist.

(i) False (i) True 13. B
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11.
15.
19.

13.

13.

17.
21.

15.

MATHEMATICS

Miscellaneous Exercise on Chapter 1

y-=17 . L
g8(y) ZT 2. The inverse of fis fitself
.oxr =6 + 10x% - 3x 8. No 10. n!
(1) F'={@3,a), (2,b), (1, )}, (il) F'does not exist 12. No
Yes 16. A 17. B 18. No
B
| EXERCISE 2.1|
- , . X , "
6 6 6 3
2n P oon , T
3 4 6 6
o 0. — . 2 . =
4 © o4 Co4 )
B 14. B
|[EXERCISE2.2|
> oy msectx -3 _—
sin”' < 10. 3t~ E mn = 12. 0
a a 4
D 1. = 15 TR 16. =
1-xy 5 T2 "3
i 18, 2 19. B 20. D
1 © 8 . .
B
Miscellaneous Exercise on Chapter 2
T T T 1
— 2. — 13. x=nmr+—,ne? 14. x=
6 6 4
D 16. C 17. C
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ANSWERS 271

|EXERCISE 3.1|
. . 5
1. () 3x4 i) 12 (i) 19.35.-5.12, 5
2. 1x24,2%x12,3%8,4%x6,6x4,8x3,12x2,24x1:1x13,13x 1
3. 1x18,2%x9,3%x6,6x3,9x2, 18x1;1x%x5,5x%x1
2 2 . 9 2
40 |, (i) 2 Gi) |2 2
2 3 2 1 8 18
2
Ll
2 2 1 0 -1 =2
5(1)5231@1)3210
. 2 2 54 3 2
4 132
L2 2
6. 1)) x=1, y=4, z=3
) x=4, y=2, z=0 or x=2, y=4, z=0
@) x=2, y=4, z=3
7 a=1,b=2,c=3,d=4
8. C 9. B 10. D
|EXERCISE 3.2|
L A+B=|> " o A-B—|. 1
. R (i1) 5 3
(i) 3A-C 8 7 (V) AB -6 26 &) BA 11 10
11 —3 S 1V = \% =
6 2 -1 19 11 2
_[2a 2b _[@+p)? b+e)
2. () } (i) ) )
|0 2a [ (a—c)" (a-D)
11 11 0 _
11
Gi) [16 5 21 @ | J
510 9 -
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272  MATHEMATICS

. _a2+b2 0 .. 2 3 4 .ee _3 _4 1
3- (1) 0 a2+b2 (]1) 4 6 8 (111) _8 13 9
- 6 9 12
(14 0 42 1 2 3 )
14 -6
v |18 -1 36 w |1 453 o | 5}
22 -2 70 2 20 L
4 1 -2 0
4 A+B=|9 2 7| B-C= -1 3
3
000
5 10 00 [(1) ﬂ
000
2. =12 2
50 2 0 5 5 5
X= Y:
. X: ’Y: .. b
7. @ [1 4} [1 1} (i) L L 4
5 5
-1 -1
8. X=[ 5 J 9. x=3,y=3 10. x=3,y=6,z=9,t=6
11. x=3,y=-4 12. x=2,y=4,w=3,z=1
1 -1 =3
15. |71 -1 104 qm oy
-5 4 4
19. (a) T15000,%15000 (b) %5000, 25000
20. %20160 21. A 22. B
|EXERCISE 3.3|
-1 B3 2
1 2 5 5 3
1. @ [ > } (ii) [_1 3} (iii) s 6 1

2018-19



-4 5]
4.
e

10. () A=

11. A

1
2
10. 3
2

11.

ANSWERS 273

00 0][0 a b
0 0 0[,|-a 0
00 0][-h —c
2
0
2 0 0 0
~1{+|0 0 0
3 0 0 0
o 2 3
2 2
-5
7 003 . 1 2] [0 3
@iv) A= +
-3 2 2 -3 0
— 3 0
B
|[EXERCISE 3.4
1 -1 (7 =3
-1 2 Sl 1]
[ 4 1] (3 5]
-7 2 O |1 2]
[ 4 5] 7 -10
3 4] ol 3
S
-1 1 12. Inverse does not exist.
L2 i
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13.

15.

18.

10

11.

15.

MATHEMATICS

2 3
1 2} 14. Inverse does not exist.
-5 _ _ A
2, 3 ;2 3
5 5 5 5 -1 1
-1 1 _
Tl e 12 AE DL s 6 s
5 5 5 25 25 o 9
212 319
15 5 5] L 25 25
D
Miscellaneous Exercise on Chapter 3
1 1 1
x=t—,y=t— z=4—
2 J6 3
x=-1 9. x=14/3
. (a) Total revenue in the market - I =346000
Total revenue in the market - IT =3 53000
(b) 15000, T 17000
Ko 1 =2
Tl o 13. C 14. B 15.

@ 18

| EXERCISE 4.1 |

2.

. (@ =12, (i) 46, (i) 0, (1v) 5

. () x=x+3, (i) x=2

C 16.

C

| EXERCISE 4.2 |

2018-19
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| EXERCISE 4.3 |

15 4T
(1) o (i) B (iii) 15

1 0,8, qgi) 0,8 4. (1) y=2x, (i) x=3y=0 5. (D)

| EXERCISE 4.4 |
) M, =3,M,=0, M,=—4M,=2,A =3 A,=0,A, =4,A,=2
() M, =d,M,=b, M, =c, M,=a
A ,=d, A=-bA =-c, A, ,=a
@ M,=1,M_=0,M_ =0, M, =0,M_=1,M, =0,M, =0,M,=0,M, =1,
A=1,A=0, A =0,A =0,A =1,A =0, A,=0, A,=0, A =1
() M,=11,M,=6 M_=3,M,=—4M,=2M=1, M,=-20,M,=-13,M,=5
A=l A=-6A=3 A=4 A =2 A=-1,A,=20,A=13A=5
7 4. x- -2 (z-x 5. (D)

| EXERCISE 4.5 |

3 1 11
42 12 5 -1 Ly3 2
3 1 % > 14l-4 2
6 2 5
) s | 10 -10 2 1—3 0 0
L= 7. — 0 5 -4| 8. — 3 -1 0
133 -1 10 3
0o 0 2 -9 -2 3
-1 5 3 2 0 1 1 0 0
%1—4 23 12| 10. 9 2 -3 11. 0 cosa sina
1 -11 -6 6 1 =2 0 sino. —coso
1z - A= _93 41 54
o B 14. a=—4,b=1 15. T -1 -
5 -3 -1
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16.

10.

12.
14.

15.

16.

9.
17.

x=2,y=1,z=3

0o 1 -2
-2 9 -23
-1 5 -13

,x=1,y=2,2z=3

cost of onions perkg=% 5
cost of wheat per kg =3 8
costof rice per kg =% 8

MATHEMATICS
1 -1
! 3 1
Z 17. B 18.
-11 3
EXERCISE 4.6
Consistent 2. Consistent 3.
Consistent 5. Inconsistent
2 3 8 - 2
. = = — . X=— =— .
x 9 y 11 9 y 1 1
l,y=4 11 1 oy=1 3
= — = . = =, I=——"
X ¥ X , Y PR )
x=2,y=-1,z=1 13.

B

Inconsistent

Consistent

P
TR

x=1Ly=2,z=-1

Miscellaneous Exercise on Chapter 4

1 5. x=—+
) 3

-2(x* +y%) 10. xy

A 18. A

16.
19.

2018-19
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10.
12.
14.
15.

16.
18.

20.
22.

23.
24.

26.

29.
34.
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|[EXERCISE 5.1

f1s continuous at x = 3
(a), (b), (c) and (d) are all continuous functions
fis continuous at x = 0 and x = 2; Not continuous at x = 1

Discontinuous at x = 2 7. Discontinuous at x =3
Discontinuous at x =0 9. No point of discontinuity
No point of discontinuity 11. No point of discontinuity
fis discontinuous at x =1 13. fisnot continuous atx =1

fis not continuous at x =1 and x =3
x =11is the only point of discontinuity

2
Continuous 17. a=b+ E

For no value of A, fis continuous at x = 0 but fis continuous at x = 1 for any
value of A.

fis continuous at x = T 21. (a), (b) and (c) are all continuous
Cosine function is continuous for all x € R; cosecant is continuous except for

. . T
x = nm, n € Z; secant is continuous except for x = (2n+1)5, n € Z and

cotangent function is continuous except forx =nn,n € Z
There is no point of discontinuity.

Yes, fis continuous for all x € R 25. fis continuous for all x e R
3 -2
k=6 27. k=— 28. k=—
4 T
9
kzg 30. a=2,b=1
There is no point of discontinuity.
|[EXERCISE 5.2 |
2x cos(x* + 5) 2. —cosxsin(sinx) 3. a cos(ax + b)

sec (tan \/x7) .tan (tan \/; ). sec? \/;
2J/x

a cos(ax + b) sec(cx + d) + ¢ sin(ax + b) tan(cx + d) sec(cx + d)

10x* sinx® cosx’ cosx® — 3x? sinx® sin? x>
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11.

15.

MATHEMATICS

—2\/5 X
sin x2+/sin 2x?

|EXERCISE 5.3
cosx —2 5 2 B a
3 " cosy-3 2by+sin 'y
sec’x—y (2x+y) Bx* +2xy+y?)
Y4 2v—1 5. T om ) 2
x+2y-1 (x+2y) (x"+2xy+3y°)
ysin xy sin 2x , 2
sin2y—xsin xy sin2y 1+ a2
2 1 2 G2
1+x° Col+x” Col+x”
2
1-x
EXERCISE 5.4/
e (sin x—cosx) sin-ly
—— 5 XFnmne Z 2. ,xe(—11)
sin” x 1—x2
3 e “cos(tan”' e
3x’e" 4. - ( )

sin \/;

Codx

1+e

2x

T X e“z X X X
— e'tan e, ex¢(2n+1)5,neN 6. e +2x° +3x%e" +4x’e" +5x’e

, x>0
4 xe*/;

(xsinx - log x+cos x)

x(log x)?

1

xlogx’

2018-19
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10.

11.

12.

14.

16.
17.
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|[EXERCISE 5.5

— CcOS x cos 2x cos 3x [tan x + 2 tan 2x + 3 tan 3x]
1 (x—D(x—-2) 1 N 11 1 1
2NV (x=-3)(x—-4)(x-5)| x—-1 x-2 x-3 x—4 x-5
(log x)*** [ﬂ—sin x log (log x)}

xlog x

x* (1 +log x) — 25" cos x log 2
(x+3) (x+4)P (x+5)(O9x* + 70x + 133)

1Y x2-1 1 w(x+1-logx
[x+—j{ 3 +log(x+—)}+x X[—z
x )| x +1 X X

(log x)*! [1 +log x . log (log x)] + 2x'°#1 logx

1 1
(sin x)* (x cot x + log sin x) + =
2 Jx-x*

| sinx : . .
x [ +cosx log x} + (sin x)*** [cos x cot x — sin x log sin x]
X

4x
(" =1’
1 [xcotx+l—log(xsinx)}

x < [cos x . (I +log x) —x sin x log x] —

(x cos xy* [1 —x tan x + log (x cos x)] + (x sin x) * 3

X
x4yt logy 13, Y[ y=xlogy
x” log x+xy *! " x| x—ylogx
ytan x+logcosy 15 y(x=1)
xtan y+logcos x T ox(y+1)

3 7
(1+x)(1+x2)(1+x4)(1+x8)|: 1 2> 4 & }f’(l):lzo

I+x 1+x2 1+x* 148
S5x*—20x° + 45x* - 52x + 11

|EXERCISE 5.6

t? 2. 3. —4sint 4. ——3
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12.

10.

11.

MATHEMATICS

cosB6—2cos20 0
—2sin 20—sin6 —cotz 7. —cot 3t 8. tant
2 cosec6 10. tan 6
a
|[EXERCISE 5.7 |
2 2. 380 x'8 3. —xcosx—2sinx
1
—? 5. x(5+6logx) 6. 2¢*(5 cos 5x — 12 sin 5x)
2x
9 ¢% (3 cos 3x — 4 sin 3x) 8. _(1+x2)2

(1+logx) o - sin (log x) + cos (log x)
TN 2

(xlogx)? ) x
— cot y cosec? y

Miscellaneous Exercise on Chapter 5

27 B2 -9x + 58 2x-3) 2. 3sinx cosx (sinx — 2 cos*x)
2
(5x)3052 {M — 6sin2x log Sx}
X
1 X

3 [ x . 1 N cos 5

3 c T 3
2\V1—-x \/4—)62«/2)64'7 (2)6_‘_7)E
1
— 7. (1ogx)1°g)‘[l+w}x>1
2 X X

a sin x — b cos x) sin (a cos x + b sin x
( b ) sin ( b )
(sinx — cosx)sin* =<5 (cosx + sinx) (1 + log (sinx — cos x)), sinx > cosx

x (1 +logx)+ax*'+a‘loga

2

2— 2
xxz_{x 3+2x10gx}+(x—3)x { al 3+2x10g(x—3)}
X
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3
12. Seotl 13. 0 17. 20 0<r<t
5 2 at 2
| EXERCISE 6.1
1. (a) 6w cm?cm (b) 81 cm*cm
8
2. 3 cm?/s 3. 60w cm?¥s 4. 900 cm¥/s
5. 801 cm¥s 6. 1.4mcm/s
7. (a) —2cm/min (b) 2cm?/min
1 8
8. po cm/s 9. 4007 cm*cm 10. 3 cm/s
=31
11. (4,11) and [-‘LT) 12. 2mcm¥/s
27 1
13, —=n@x+D)> 14, —— cmfs 15. %20.967
8 48T
16. %208 17. B 18. D
|EXERCISE 6.2 |
4 3 oo b) | = 3
° (a) 4’ ( ) ’ 4
5. (@) (=e,=2)and (3,) (b) (-2,3)
6. (a) decreasing for x < — 1 and increasing for x > —1
. 3 . . 3
(b) decreasing for x> _E and increasing for x < _E
(c) increasing for — 2 < x < —1 and decreasing for x < — 2 and
x>-1
. . 9 . 9
(d) increasing for x < 73 and decreasing for X > 5
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282  MATHEMATICS

(e) increasing in (1, 3) and (3, ), decreasing in (— oo, —1) and (- 1, 1).

8. O<x<landx>2 12. AB

13. D 14. a>-2 19. D
|EXERCISE 6.3 |

1. 764 5, 2t 3.1 4. 24

. — . .
5.1 6. — 7. (3,-20) and (-1, 12)

. . 2b . ( s )an (_ )

8. (3,1 9. 2,-9

10. ) y+x+l=0andy+x-3=0
11. No tangent to the curve which has slope 2.

1
12. y=§ 13. (1) (0,x4) (i) (£3,0)
14. (i) Tangent: 10x +y=75; Normal: x — 10y + 50 =0
(i) Tangent: y =2x + 1; Normal: x +2y-7=0
(iii) Tangent: y = 3x — 2; Normal: x + 3y -4 =0
(iv) Tangent: y=0; Normal: x =0

(v) Tangent: x+y —J2=0; Normalx=y
15. (a) y—-2x-3=0 (b) 36 y+12x-227=0
17. (0,0),(3,27) 18. (0,0),(1,2),(-1,-2)
19. (1,%2) 20. 2x+3my—am*(2+3m*) =0
21. x+14y-254=0,x+ 14y +86=0
22. ty=x+af, y=—tx+ 2at+ at’

24, x’zco_yyozl’ Y=Y X% _

a b’ a’y, b’x,
25. 48x-24y=23 26. D 27. A
|EXERCISE 6.4|
1. () 503 i) 7.035 (iii) 0.775
(iv) 0.208 (v) 0.999 (vi) 1.968
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ANSWERS

(vii) 2.962 (vii))  3.996 (ix) 3.009
(x) 20.025 (xi) 0.060 (xil) 2.948
(xiii) 3.004 (xiv) 7.904 (xv) 2.001
2. 2821 3. =34.995 4. 0.03 ¥ m?
5. —-0.12 x* m? 6. 3.927tm’ 7. 216 tm?
8. D 9. C
|EXERCISE 6.5
1. (i) Minimum Value =3 (i) Minimum Value =-2
(i) Maximum Value =10 (iv) Neither minimum nor maximum value
2. (i) Minimum Value = — 1; No maximum value
(i) Maximum Value = 3; No minimum value
(i) Minimum Value = 4; Maximum Value = 6
(iv) Minimum Value = 2; Maximum Value = 4
(v) Neither minimum nor Maximum Value
3. (i) local minimum atx =0, local minimum value =0
(ii)) local minimum atx=1, local minimum value = -2

(ii)

(iv)

)

(vi)

local maximum at x = — 1, local maximum value =2

. L .
local maximum at X = e local maximum value = /)

3n
local maximum at X = 1 local maximum value = /7

r

local minimum at X = R local minimum value =—./2
local maximum at x =1, local maximum value = 19
local minimum at x =3, local minimum value = 15
local minimum at x =2, local minimum value =2

2018-19
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284  MATHEMATICS

1

(vii) local maximumatx=0, local maximum value = 5

23

. 2 .
(viii) local maximum at x = 5 , local maximum value = T

5. (1) Absolute minimum value=—8, absolute maximum value =8
(i) Absolute minimum value =—1, absolute maximum value = \/E

(i) Absolute minimum value =— 10, absolute maximum value =8

(iv) Absolute minimum value=19, absolute maximum value =3

=)

Maximum profit =113 unit.

7. Minima at x =2, minimum value = — 39, Maxima at x = 0, maximum value = 25.

o 51
8. At x= " and Y 9. Maximum value = /2

10. Maximum atx = 3, maximum value 89; maximum at x =— 2, maximum value = 139
11. a=120

12. Maximum at x = 27, maximum value = 27t; Minimum at x = 0, minimum value =0
13. 12,12 14. 45,15 15. 25,10 16. 8,8

17. 3cm 18. x=5cm

1 1
21. radius = (@ T cm and height= 2 (ET cm

T T
112 281
22, cm, cm 27. A 28. D 29. C
n+4 nT+4
Miscellaneous Exercise on Chapter 6
1. (a) 0.677 (b) 0.497
3. pJ3 cm¥s 4. x+y-3=0
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11.

13.

14.

17.

22.

ANSWERS

: 0 E d 3_TC 2 5 E<x<3_75
1) gxgzan 2<x<71: (i) > >
i) x<-landx>1 () -1<x<1
&ab 9. Rs 1000

4
length 20 breadth 10

eng—n+4m,rea —n+4m

2

(1) local maxima at X=7 (il)) local minima at x =2

(iii) point of inflection at x =—1

5
Absolute maximum = Z, Absolute minimum = 1

4 R’
3\/§ 19. A 20. B 21.

B 23. A 24. A

g

® —
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( SUPPLEMENTARY MATERIAL )

CHAPTER 5

Theorem 5 (To be on page 173 under the heading Theorem 5)

(i) Derivative of Exponential Function f (x) = ¢*.
If f(x) = e, then

lim f(x+Ax)_f(x)

Ax—0 Ax

J')

. xX+Ax _ ex
= lim
Ax— 0 Ax

Ax_l
e’ - lim
Ax— 0 Ax

X 1 1 . S —
e -1 [since lim =1]

d X X
Th —(e )=¢€".
us, dx( )

(i1) Derivative of logarithmic function f(x) = log x.

If fix) = log x, then
. log, (x+Ax)—-log, x
fo =i, Ax
10g2(1+ ij
= lim 2
Ax— 0 Ax
| log, (1 + Ax]
= Al)lcgl(); A x
X
| log (1+ h)
= — [since lim —=¢———==1]
X h— 0 h
d 1
Thus, ——log,x = —.
dx X
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