(ANSWERS)

|EXERCISE 1.1|

1. (1) Neither reflexive nor symmetric nor transitive.
(i) Neither reflexive nor symmetric but transitive.
(iii) 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. Thesetofalllinesy=2x+c,ce R
15. B 16. C
|EXERCISE 1.2|
1. No
2. (i) Injective but not surjective (i) Neither injective nor surjective

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

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

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

1. gof ={(1,3),(3.,1),(4,3)}

w

. () (gof) (x) = 151x]- 21, (fog) (x) = 15x — 2l
(i) (gof) (x) =2x, (fog) (x) = 8x

Inverse of fis fitself

=



5.

11.
13.

11.
12.

2y
. flis given by £~ (y) = =y 1L 7. fisgivenby f~' (y) = i

e e s
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(i) No, since fis many-one (i) No, since g is many-one.

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

y-3

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

| EXERCISE 14|

(i) No (i) Yes (i) Yes (iv) Yes (v) Yes
(i) *is neither commutative nor associative

(i) * is commutative but not associative

(i) * is both commutative and associative

(iv) *is commutative but not associative

(v) * 1is neither commutative nor associative

(vi) * is neither commutative nor associative

Al 1] 2314 [5
R EEE
2l 12222
31|23 |3 |3
411|213 1|44
sl 1213 1]4]s
() 2*3)*4=1land2*(3*4)=1 (i) Yes (i) 1

Yes

(i) 5*7=35,20¥16=80 (ii) Yes (ii1) Yes awv)yl1 ()1

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.

(i1) False (i) True 13. B
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15.

MATHEMATICS

Miscellaneous Exercise on Chapter 1

y=1 . o
g(y) :W 2. The inverse of fis fitself
.oxt—6x + 10x% - 3x 8. No 10. n!
1) F'={@3,a), 2,b), (1, c)}, (il) F'does not exist 12. No
Yes 16. A 17. B 18. No
B
| EXERCISE 2.1|
- , T , T , F
6 6 6 3
2n ;T , T g T
3 T4 6 6
o 10. = n = 2 =
4 T4 T4 3
B 14. B
EXERCISE 2.2
ltan_l X 6 E -1 7 1 8 E —X
> . > — sec X . > . 4
.o X a9 X T
sin_ — 10. 3tan — 11. — 12. 0
a a 4
A 14 ! 15 s L 16. =
1-xy "5 2 "3
i 1. 2 19. B 20. D
2 C g . .
B
Miscellaneous Exercise on Chapter 2
T 2. = 13 T 14, x=—
~ . . X=— . =
6 6 4 J3
D 16. C 17. C
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(i) 3x4

1x24,2%x12,3%x8,4%x6,6x4,8%x3,12%x2,24x1;1x13,13x1
1x18,2%x9,3%x6,6x3,9x2, 18x1;1x%x5,5x%x1

. G)

0

9
2
8
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|EXERCISE 3.1|

5
i 12 @i) 19,35,-5,12, 3

9 25

Gi) |2 2
8 18

(i)

\)
— [\)|>—

(98]
o <2
—
)

L (i)

y=4, =3

y=2, z=0 or x=2, y=4, z=0
y=4, =3

c=3

9. B 10. D

|EXERCISE 3.2 |

, R E R T
@) A+B_[1 7} i) A B_[S _3}

s 7] . [-6 26 _[11 10
(iii) 3A—C_[6 2} (iv) AB_[ 19} V) BA_[ }

. G)

(ii)

-1 11 2

oy 2b:| i _(a-{-b)z (b-{—c)z
|0 2a [(a=0)* (a=b)
11 11 0 o
16 5 21 i

(@iv) I J

5 10

9
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b0

0
(14 0 42

18 -1 56
122 =2 70

@iv)

4 1
A+B=|9 2 7
3

0
0
0

-1

-1
X =
[—2 -1

x=3,y=-4
1 -1 -3
-1 -1 -10
-5 4 4
. (a) Rs 15000, Rs 15000
Rs 20160 21.

o frd

1
2

a’ +b?

2 3 4
i) |4 6 8
6 9 12
1 2 3
v |1 45
2 20

,B-C=

l—|
(e}
- O

17. k=1

{?3
X

i) X=

} 9. x=3,y=3

o [-3 -4
G g 13 9
14

14 -6
4 5

(vi)

2 o2 T2
511 Y v= 154
—_— 3 =
5 5

10. x=3,y=6,z=9,t=6

12, x=2,y=4,w=3,z=1

(b) Rs 5000, Rs 25000
22. B

A

|EXERCISE 3.3|

(i) [

1 2
-1 3
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- 0 00 0O a b
g |70 9. 10 0 0 0
. 16 . .| —a c
- 0 0 O||-b —c O
a3 3 [o 2
0.0 A=l3 4]% 5
6 -2 2 0 0 0
) A=|-2 3 —1|+[0 0 O
2 -1 3 0 0 0
;3 L B, 203
2 2 2 2
1 -5 1 2 0 3
(i) A=| = -2 =2[+/— 0 3 (v) A= +
2 2 2 2 -3 0
_—5 -2 2 _—3 -3 0
| 2 | 2
11. A 12. B
EXERCISE 3.4
3 1 ) ) )
=T =z 1 -1 7 -3
1. >3 2. 3.
-2 1 -1 2] |2 1]
L5 5
-7 3 4 -1 3 5]
4. 5 5.1 5 6. o2
. 2 -1 o 4 -5 o 7 -10
-5 3 |3 4 -2 3
[ 1
1 5 -1 3
10. 3 11. | 1 12. Inverse does not exist.
2 2 5 |
L 2
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2 3
] 2} 14. Inverse does not exist.
24 3 , 23
51 1 ° 2 i 1 >
— — 0| 16 |— — —| 17. |-15 6
5 5 0 5 25 25 5 5
212 SRR -
|5 5 5] |5 25 25
D
Miscellaneous Exercise on Chapter 3
1 1 1
x=t—,y=t——,z=t—
27T
x=-1 9. x=143
. (a) Total revenue in the market - I = Rs 46000

Total revenue in the market - II = Rs 53000

(b) Rs 15000, Rs 17000

X:1 -2 13. C
2 0

. () 18

| EXERCISE 4.1 |

2.

(1) —12, (i) 46, (i) 0, (Gv) 5

. (@) x=%+/3, (i) x=2

C 16.

C

| EXERCISE 4.2 |

(i) 1, (i) ©-2+2

6. 0

8.

(B)

-5
2

15.
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| EXERCISE 4.3 |

N R A
. @) 5 (i1) 5 (i11)

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

| EXERCISE 4.4 |

. @) M” =3, M]2 =0, M21 =—4, M22 =2, A” =3, A]2 =0, A21 =4, A22 =2

(i1) M]1 =d, M]2=b, M21=c, M22=a
A]] =d, A]2=—b, A21 =-q Azz =a

. @) M”= 1, M]2= 0, M]3= 0, M21 =0, M22= 1, M23= 0, M31 =0, M32= 0, M33= 1,
A=1A=0, A=0A,=0A=1A=0 A =0, A, =0, A=1

(i1) M”= 11, M]2= 6, M]3= 3, M21= -4, M22= 2, 1\/123= 1, l\/g1=—20, M32= -13, M33= 5
An:ll’ A12=_6’A13= 3, A21= 4, A22= 2, Az3=_1’A31=_20’ A32= 13’A33=5

7 4. x- -2 (z-x 5. (D)

| EXERCISE 4.5 |

31 -11

4 =2 12 s 1 113 2
-3 1 2 5 14| -4 2
6 2 5
5 s . 10 -10 2 1—3 0 0
L2 7. —|0 5 -4 g —|[3 -1 0
1313 -1 10 3
0 0 2 -9 -2 3
-1 5 3 -2 0 1 1 0 0
_?1 -4 23 12| 10. 9 2 3 11. |0 coso  sino
1 -11 -6 6 1 -2 0 sina —coso
12 A= _93 41 54
711 3 14. a=-4,b=1 15. 1 -1 -

5 3 -1
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MATHEMATICS
1 -1
! 1 3 1
Z 17. B 18. B
-1 1 3
EXERCISE 4.6
Consistent 2. Consistent 3. Inconsistent
Consistent 5. Inconsistent 6. Consistent
2 3 g, x=22 y=12 o =28,
CAEsYES : TRRAEET : TRRAET!
ly=4 11 1 y=1 =
= — = . = = 7=—
X s>y X , Y 7’ >
x=2,y=-1,z=1 13. x=1,y=2,z=-1

x=2,y=1,z=3

0 1 =2
-2 9 -23 x=1,y=2,7=3
-1 5 -13

cost of onions per kg =Rs 5
cost of wheat per kg =Rs 8
cost of rice per kg =Rs 8§

Miscellaneous Exercise on Chapter 4

9 35
1 5. x=— 7. |21
3 1 02
—2(x + %) 10. xy 16. x=2,y=3,z=5

A 18. A 19. D
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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. fis not continuous at x = 1

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

2
Continuous 17. a=b+ 3

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

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

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

Yes, fis continuous for all x € R 25. fis continuous for all x € R
3 -2
k=6 27. k=— 28. k=—
4 L
9
k=§ 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 J;).tan (tan \/;).sec2 \/;
2x

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

—22 x
sin x* 4/sin 2x2

3 sin \/;
2x

- 2by+siny

(3% +2xy+y%)
(x* +2xy+3y%)

|EXERCISE 5.3
cosx—2 2
2, ———
3 cosy—3
sec’ x—y . _2x+y)
x+2y-1 T (x+2y)
ysinxy sin 2x 9 2
sin2y—xsin xy sin2y o1+ o2
2 2. —= 13, —=
1+x° Col+x” Col+x”
2
1-x?
EXERCISE 5.4/
e”* (sin x—cosx) st
——————— . x#nn,ne Z 2.

sin® x

2 3
3x‘e"

— e‘tan e, e* ¢(2n+1)g,n eN 6.

,x>0
4 xe*/;

(xsinx-log x+cos x)

x(log x)*

x>0 10.

N

e *cos(tan'e™)

,xe(=LD

l+e*

2 3 4 s
e +2x° +3x%e" +4x’e” +5x%e"

xlogx’

x>1

1
—[—+ex) sin (logx+e*),x> 0
X
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|[EXERCISE 5.5

— COoS x cos 2x cos 3x [tan x + 2 tan 2x + 3 tan 3x]

1 (x—-D(x-2) 1 N 11 1 1
2N (x-3)(x—-dH(x-5)| x—-1 x-2 x-3 x—-4 x-5
¢

(log x)“*** [ﬂ—sin xlog(log x)}
xlog x

x* (1 + log x) — 25"~ cos x log 2
(x+3) (x+4)? (x+5)° (9x* + 70x + 133)

1Y 2 -1 1 1wl (x+1-logx
(x+—j [ 5 +log(x+—)}+x X(—z
X x"+1 X X

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

1 1
(sin x)* (x cot x + log sin x) + =
2 Jx-x2
| sinx . ! . .
X S [—+cosx log x} + (sin x)*** [cos x cot x — sin x log sin x]
X
oo . 4x
x ¥ [cos x . (1 +log x) —x sinx log x] - ———
(x" =)

1 .
(x cos x)* [1 — x tan x + log (x cos x)] + (x sin x) * [xcotxH—lzog(xsmx)}

X
x4y logy 13 Y[ y=xlogy

x” log x+xy ¥ " x| x—ylogx

ytan x+logcosy 15 y(x=1)

xtan y+logcos x T x(y+D)

3 7
(l+x)(1+x2)(1+x4)(1+x8)Ll x4 & }f’(l):lZO

+x 14+x2 1+x* 148
Sx*—20x% + 45x> - 52x + 11

|EXERCISE 5.6

b
2 2. > 3. —4sint 4. ——%
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12.

10.

11.

MATHEMATICS
cos0—2cos20 0
—2sin26—sin9 _COtE 7. —cot 3t 8. tant
2 cosecH 10. tan ©
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
6x ; —_—
9 €% (3 cos 3x — 4 sin 3x) 8. (1+x2)?
(1+1logx) sin (log x) + cos (log x)
-— 10. - 5
(xlog x) X
— cot y cosec? y
Miscellaneous Exercise on Chapter 5
27 B3x* =9x + 5 2x - 3) 2. 3sinx cosx (sinx — 2 cos*x)
2
(5x) 3052 [M — 6sin2x log Sx}
X
a9 X
3 X 1 cos 9
E 1 3 5. — > + 3
-X V4d—x \[2X+7 (2X+7)2
1 1 logd
— . (IOgX)Ing|:—+M:|,X>1
2 X X
(a sin x — b cos x) sin (a cos x + b sin x)
(sinx — cosx)sin* =<5 ¥ (cosx + sinx) (1 + log (sinx — cos x)), sinx > cosx
x (1 +1logx) +ax“'+a‘log a

2

2_ 2
x“[x 3+2xlogx}+(x—3)x [ ol 3+2xlog(x—3)}
X
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3
sec” t T
,0<t<—
at 2

900 cm?/s

8

5 cm/s

21 cm?/s

Rs 20.967

D

Strictly increasing for — 2 < x < —1 and strictly decreasing for x <—2 and

6 t
12. —cot— 13. 0 17.
5 2
| EXERCISE 6.1
1. (a) 6m cm%cm (b) 81 cm?cm
2. 3 cm?/s 3. 60m cm?/s 4.
5. 80w cm?s 6. 1.47 cm/s
7. (a) —2cm/min (b) 2cm?/min
1
8. po cm/s 9. 4001 cm®/cm 10.
=31
11. (4,11) and (—4, Tj 12.
27 1
13, —rQx+)* 14, —— cmfs 15.
8 48T
16. Rs208 17. B 18.
|EXERCISE 6.2 |
R
M (a) 4’ ( ) ’ 4
5. (@) (e, —2)and 3,) (b) (-2,3)
6. (a) Strictly decreasing for x < — 1 and strictly increasing for x > — 1
: . 3 o . 3
(b) Strictly decreasing for x > ) and strictly increasing for x < )
()
x>-—1

(d)

9
Strictly increasing for X < 3 and strictly decreasing for x > 3
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13.

10.
11.
12.
14.

15.
17.
19.
21.
22.

24.
25.

1.

MATHEMATICS

(e) Strictly increasing in (1, 3) and (3, o), strictly decreasing in (— oo, —1)

14

6.
9.

12.

ca=-2 19.

|EXERCISE 6.3
-1 3. 11
64 '
-
2b
(29 - 9)

1 y+x+l=0andy+x-3=0

No tangent to the curve which has slope 2.

and (-1, 1).
O<x<landx>?2
D
764
1
3.1

_1
Y 2

(i) Tangent: 10x +y=75;
(i) Tangent: y=2x+1;
(iii)) Tangent: y = 3x — 2;
(iv) Tangent:y =

13.

0;

1 O,x4) @Gi) (3,0

Normal: x =0

(v) Tangent: x +y —J2=0; Normal x = y
(a) y—-2x-3=0

(0,0), (3,27)
(1,+2)

(b) 36y +12x—227 =

Normal: x + 2y —

A, B
D

7. (3,-20)and (-1, 12)

Normal: x — 10y + 50 =0

7=0

Normal: x +3y-4=0

0

18. (0,0, (1,2), (-1,-2)

20. 2x+3my—am*(2+3m*) =0

x+14y-254=0,x+14y+86=0
ty=x+af, y=—tx + 2at + at’

Mo Yo YTV XM

a b a’y, b’x,
48x—-24y=23 26. D 27.
|EXERCISE 6.4|
@ 5.03 (i) 7.035
(iv) 0.208 (v) 0.9999

A

@) 0.8
(vi) 1.96875

24
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(vil) 2.9629 (vii))  3.9961 (ix) 3.009
(x) 20.025 (xi) 0.06083 (xii) 2.948

(xii)) 3.0046 (xiv) 7.904 (xv) 2.00187
2. 2821 3. —34.995 4. 0.03 x*m?
5. 0.12 x> m? 6. 3.92 7t m? 7. 2.16 1 m?
8. D 9. C

|EXERCISE 6.5

1. (i) Minimum Value =3 (i) Minimum Value =-2

(iii)
(i)
(iii)
@iv)
(v)

(i)

(ii)

@iv)

(v)

(vi)

Maximum Value=10 (iv) Neither minimum nor maximum value
Minimum Value = - 1; No maximum value

Maximum Value = 3; No minimum value

Minimum Value = 4; Maximum Value = 6

Minimum Value = 2; Maximum Value =4

Neither minimum nor Maximum Value

local minimum at x =0, local minimum value =0

local minimumatx =1, local minimum value =—2

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

T .
local maximum at X = e local maximum value = /7

. 3n .
local maximum at x = e local maximum value = /2

. n .
local minimum at X = R local minimum value =—./p
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
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1

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

23

. 2 .
(viil) local maximum at x = 3 local maximum value = Y

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

(i) Absolute minimum value =— 10, absolute maximum value = 8
(iv) Absolute minimum value=19, absolute maximum value =3
6. Maximum profit =113 unit.

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

8. At x =g and %E 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. 3 cm 18. x=5cm

1

1
21. radius = (&T cm and height = 2 (&T cm
T L

112 287

22. cm, cm 27. A 28. D 29. C
T+4 T+4
Miscellaneous Exercise on Chapter 6
1. (a) 0.677 (b) 0.497

3. b3 cm¥s 4. x+y-3=0
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i) 0 z d i 2 i —<x<3—7E
i O<x< 5 and —= <x<2m (i) ) >
(i) x<-landx>1 i -l<x<l

%ab 9. Rs 1000

length 20 breadth 10

engt —n+4m, readt _n+4m

2
(i) local maxima at x=7 (i) local minima at x =2
(iii) point of inflection at x =—1
5
Absolute maximum = 1 Absolute minimum = 1
xR 19. A 20. B 21. A
3\/§ . . .

B 23. A 24. A

—_— % —
L



( 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 LAY — f(0)

J'@)

Ax—0 Ax
x+Ax _ x
- lim ¢
Ax— 0 Ax
N ) eAx _ 1
= e’ - lim
Ax— 0 Ax
h —_—
= o1 [since lim <=L - 1]
h—0
d
Thus, ——(e’)=e".
us i
(i) Derivative of logarithmic function f{x) =log x.
If fx) = log x, then
. log,(x+Ax)-log, x
o = lim >
log, (1 + ij
- . X
lim
Ax— 0 Ax
1 log, (1 + Ax)
= Al;lcr—l?o . Ax
X
1
= — [since lim M =1]
X h— 0 h
d 1
Thus, —logex = —.
dx X



