ANSWERS

|[EXERCISE 1.1|

1. (i) Neither reflexive nor symmetric nor transitive.
(i) Neither reflexive nor symmetric nor transitive.
(i) Reflexiveand transitive but not symmetric.
(iv) Reflexive, symmetric and transitive.
(v) (a) Reflexive, symmetricand transitive.
(b) Reflexive, symmetric and transitive.
(c) Neither reflexive nor symmetric nor transitive.
(d) Neither reflexive nor symmetric nor transitive.
(e) Neither reflexive nor symmetric nor transitive.
3. Neither reflexive nor symmetric nor transitive.
5. Neither reflexive nor symmetric nor transitive.

9. (H{1,59, (i){1} 12. T isrelatedto T..
13. Thesetof all triangles 14. Thesetof al linesy=2x+c,ce R
15. B 16. C
|EXERCISE 1.2|
1. No
2. (i) Injectivebut not surjective (i) Neither injectivenor surjective

(i) Neither injectivenor surjective (iv) Injective but not surjective
(V) Injectivebut not surjective

7. (i) One-oneand 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) = [5]x]-2], (fog) (x) = |5x — 2|
(i) (gof) (¥) = 2%, (fog) (X) = 8x
4. Inverseof fisf itself
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() No, sincefismany-one (i) No, since g is many-one.
(ili) Yes, since h is one-one-onto.

fLisgivenby f1(y) = ﬁ,y;ﬁ 1 7. flisgivenbyf1(y) = yT

flisgivenby f(a)=1,f1(b)=2andf(c) = 3.
© 14. (B)

| EXERCISE 1.4
(i) No (i) Yes (i) Yes (iv) Yes (v) Yes
(i) =*isneither commutative nor associative

(i) = iscommutative but not associative
(ili) = isboth commutative and associative

(iv) *iscommutative but not associative

(V) *isneither commutative nor associative

(vi) = isneither commutative nor associative

Al 1] 2345
111111
21|22 2|2
31|23 ]3]3
4 1| 2(3|4a]|a4
s 1] 2345
() @*3)*4=1and2* (3*4)=1 (i) Yes (i)l

Yes

(i) 5*7=3520*16=80 (ii) Yes (iii) Yes (ivi (v)1

No 8. =*isboth commutative and associative; * does not have any identity in N
(i), (iv), (v) are commutative; (V) is associative.

Identity element does not exist.

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

13.

17.
21.

15.

MATHEMATICS

Miscellaneous Exercise on Chapter 1

y-7

g(y) = 0

xt—6x3 + 10x% — 3x
i F={(S, a), (2,b), (1, 0}, (ii) Ftdoes not exist

Yes 16. A 17. B
B
| EXERCISE 2.1
- , = . T
6 6 6
2 5 T . T
3 C 4 6
3 10. = n =
4 T4 C 4
B 14. B
EXERCISE 2.2
—tan71X 6 E $C—1X 7 5
2 T2
sintX 10, 3tant2 1n.
a 4
X+Y 1 1
1_ 14 - 15. iﬁ
= 18 Y 19. B
n - .
B

Miscellaneous Exercise on Chapter 2

U o|a

n

2. Theinverseof fisfitsalf

8. No

13. x=

O ola

17. C

Ala

10.
12.
18.

12.

12.

16.

20.

14.

n!
No
No

oy @7 ol

Ala

wla

i
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|[EXERCISE 3.1

1. (i) 3x4 (i) 12 (iii) 19, 35,5, 12,2

1x24,2x12,3%x8,4%x6,6%x4,8%x3,12x2,24x1;1x13,13x1
1x18,2x9,3%x6,6x3,9%x2 18x1;1x55x1

2 - 1 9o 2
0 2 (i) 2 iy |2 2
9 3 2 1 8 18
12
1112
: 2 5 2 10 -1 -2
15 5 3 |
ofiziyelza
4 L 32
L 2 2]
(i) x=1, y=4, z=3
(i) x=4, y=2, z=0 or x=2, y=4,z=0
(i) x=2, y=4, z=3
a=1b=2c=3,d=4
C 9. B 10. D
|[EXERCI SE 3.2|

. 37 11
- () A+B-[1 7} (i) A—B-[5 _3}

18 7| | -6 26 |11 10
(iii) 3A—C-[6 2} (iv) AB-[1 19} (V) BA_[11 2}
r B 2 2
0 20a zb} i (a+b)2 (b+c)2}
L a | (@a-c)” (a-b)
11 11 0 .
@iy |16 5 21 (iv) 1 J

5 10 9
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(@4b? 0 2o -3 -4 1
3. () , |00 4 6 8 (iii) 8 13 9
L 0 a +b _6 9 12 -
(14 0 42 1 23 _
, 14 -6
(iv) |18 -1 56 v) |1 45 (vi) 4 5
-2 70 -2 20 -
-1 -2 0
4. A+B= 7|,B-C= -1 3
3 -1 4
0 0O
5. 10 00 [; ﬂ
0 0O
2 12 2 13
50 20 5 5 5 5
X: = = ’
7. (i) [1 4} [1 J (i X 1 Y “
— 3 — 2
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. |-1 -1 -10| 17. k=1
-5 4 4
19. (a8) Rs15000, Rs15000 (b) Rs5000, Rs25000
20. Rs20160 21. A 22. B
|[EXERCI SE 3.3|
N P 12 _5152
1. () 5 (i) 1 3 (iii)
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- 0 0O0|][O0O a
4 |74 9. |lo 0 o|,|]-a 0 ¢
11 6 ' ’
- 0 0O0||-b —cO
_ A_'3 3 . 0 2
00 273 a2 0
6 -2 2 0O 0 O
i) A =1|-2 3 -1/+]0 0 O
2 -1 3 0O 0 O
3 1 B |, 5 3
2 2 2 2
1 -5 1 2 0 3
iy A== -2 2|+|— 0 3 (iv) A= +
2 2 2 2| |-3 0
- -2 2 -3 -3 0
| 2 1 12
11. A 12. B
EXERCISE 34
3 1 . ) )
T E 1 -1 7 -3
1. S 2. 3.
-2 1 -1 2] -2 1]
|5 5
-7 3 4 1] 3 -5]
4. |5 -2 o -7 2] 6. -1 2|
. 2 - . 4 -5] 5 7 -10
|5 3 S |-3 4] -2 3
1 % -1 3]
10. 3 11. | 1 12. Inverse does not exist.
2 = - !
L 2 -
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2 3
1 2} 14. Inverse does not exist.
2 45 3 1 2 3
51 1 ° 2 i 151 st
— = 0| 16 |— — =| 17. |-15 6 -5
5 5 5 25 25 5 > o
21 =2 =13 )
|5 5 5] |5 25 25]
D
Miscellaneous Exercise on Chapter 3
X_+i y—+i Z—+i
—_ 21 - 61 _\/é
Xx=-1 9. x=%43
. (a) Tota revenue in the market - | = Rs 46000

Total revenue in the market - 1| = Rs 53000

(b) Rs15000, Rs 17000

x=1‘ 13. C
2 0

() 18

C 16.

EXERCISE 4.1 |

2. () 1, (i) ¥—x2+2

C

() —12, (i) 46, (iii) 0, (iv) 5
() x=+~3, (i) x=2

| EXERCISE 4.2|

6. 0
8. (B)

15.
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| EXERCISE 4.3|

1 () % (ii) 4—27, (i) 15

3. () 0,8 (i) 0,8 4. (i) y=2x (i) x—3y=0 5. (D)
| EXERCISE 4.4

1. () M,=3,M,=0, M,=-4, M, =2,A =3,A,=0A, =4A,=2
@i M,=d,M,=b, M, =c, M,=a
A,=d A=-bA, =-¢c A, =a
2. () M=1,M_=0M_,=0, M, =0,M,=1,M_=0,M_=0,M_=0,M_=1,
A=1A=0 A_=0A=0A_=1A_=0 A=0 A =0 A-=1
(i) M,=11,M_=6 M =3 M,=-4M,_=2M,=1 M,=-20,M_=-13 M_=5
AL A=-6A=3 A=4A=2A=-1A=-20A=13A =5

3.7 4. x= -2 (@z-x 5 (D)
| EXERCISE 45|
3 1 -11
42 12 5 -1 1)3 2
bl . > 124 2
6 2 5
, R JB3 00
1—13[3_} 70 5 -4 8,%3—10
- 0 0 2 9 -2 3
-1 5 3 20 1 1 0 0
0. S|-4 2 12|10 |9 23 11 [0 cosa sna
1 -11 -6 6 1 -2 0 siha —cosa
3 4 5
= = = at=tlo 1 -4
18. 30, 3 14. a=—-4,b=1 15. T -1 -

5 3 -1
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31 1
L 3 1
2 17. B 18. B

-1 1 3

EXERCISE 4.6

Consistent 2. Consistent 3. Inconsistent
Consistent 5. Inconsistent 6. Consistent
_2 —_ 3 8 X—__5 _E 9 X—__6 —__19
X=ay=- 1w’ Y YT
—y=4 1L x=1 y=%, 2=
X=— 1y_ . X=1 y_21 - 2
x=2,y=-1,z=1 13. x=1y=2,z=-1

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

0 1 -2
-2 9 -23 X=1y=2,2z=3
-1 5 -13

cost of onions per kg=Rs 5
cost of wheat per kg = Rs8
costof riceperkg =Rs8

Miscellaneous Exercise on Chapter 4

9 -85
-a —
1 5. X=— A
3 1 02
—20¢ +Vy9) 10. xy 16. x=2,y=3,z=5
A 18. A 19. D
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|[EXERCISE 5.1

fiscontinuousat x =3
(@), (b), (c) and (d) are dl continuous functions
fiscontinuous at x = 0 and x = 2; Not continuous at x = 1

Discontinuous at x = 2 7. Discontinuousat x =3
Discontinuousat x=0 9. Nopoint of discontinuity
No point of discontinuity 11. Nopoint of discontinuity
fiscontinuousat x =1 13. fisnot continuousat x =1

fisnot continuousat x=1and x=3
x = 1listheonly point of discontinuity

. 2
Continuous 17. a=b+ 3

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

fiscontinuousat x =m 21. (a), (b) and (c) aredl continuous
Cosine function is continuous for all x € R; cosecant is continuous except for

X =nm, N € Z; secant is continuous except for x = (2n+1)g, ne Z and

cotangent function is continuous except for x=nn,ne Z
Thereisno point of discontinuity.

Yes, fiscontinuousfor al xe R 25. fiscontinuousfor al xe R
3 -2
k=6 27. k=— 28. k=—
4 o
9
= 30. a=2,b=1
Thereisno point of discontinuity.
|[EXERCISE 5.2|
2x cos(x? + 5) 2. —cosxsn(snx) 3. acos(ax+ b)
sec(tan/x).tan (tanv/x ).sec® v/x

2./x

a cos(ax + b) sec(cx + d) + c sin(ax + b) tan(cx + d) sec(cx + d)
10x* sinx® cosx® cosx® — 3x? sinx® sin? x®
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. _ -22x . _sinyx
" sinx?ysin2x? ' 2x
|EXERCISE 5.3
_ 2 a
1. o —2 2. 3. —(—
3 cosy-3 2by+siny
sec’ x—y (2x+Y) (3x% +2xy+Y?)
4. oo 1 5. T ow - T2 2
X+2y-1 (x+2y) (X°+2xy+3y°)
ysinxy sin2x 2 3
- sn2y-xsnxy sin2y % 1ax 10 X
n — 12. =2 13 —2 14 2
C 143 C 14X C 14X CoJ1-x2
3 2
1o 1- X2
EXERCISE 5.4|
X /o sin-1
1. e(LZC(E(),X;tmc,ne Z 2. ——=,Xe(-1])
sin®x 1- X
—X -1 X
3 32e’ 4 _E cos(tzﬂx e’)
l+e

5. —etane, e"¢(2n+1)g,n eN 6. e+2x° +3x% +4x%e +5x%e”

x 1
€ x>0 8.

N xlog x

x>1

_ (xsinx-logx+cosx)
x(logx)®

, x>0 10. —(1+e")sin(logx+e"),x>0
X
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|[EXERCISE 5.5|
— COS X COS 2X €os 3X [tan x + 2 tan 2x + 3 tan 3x]

l\/ (x=1)(x—2) [ 1,1 1 1 1}

2\ (x-3)(x-4)(x-5)| x-1 Xx—2 x-3 x-4 x-5
(Iogx)""sx[ﬂ—sinxIog(logx)}
xlogx

X< (1 + log x) — 25"* cos x log 2
(x+ 3) (x+4)? (x + 5)* (9%% + 70x + 133)

1) x2-1 1 1= (x+1-logx
X+— 5 +Iog(x+;) X X —
X

X +1 X
(log Xyt [1+log x . log (log X)] + 2x'%1 . logx
1 1
(sinx)*(xcotx +logsinx) + &
2 \x-x2

. | SinX : . :
X S {—+cosx Iogx} + (sin x)®* [cos x cot X —sin x log sin X]
X

. 4x
x*xox[cosx. (1 +logX)—xsinxlogX] - ——
[ (1+1logx) g X Z 17
1 xcot x+1-log(xsinx
(x cos X)*[1 — x tan X + log (x cos X)] + (x sin x) x{ Cotx+ _209( S )}
X
_ " ry*logy 13 Y[ y-xlogy
x’ logx+xy * x| x-ylogx
ytanx-+logcosy 15 y(x-1)
xtan y+logcosx " x(y+))

1 2X 4x° 8x7}
1+X)(1+x)@A+x)(1+x8 + + + : /(1) =120
( ) ( ) ( ) ( )[1+x 1+x2 1+x* 1+x8 @

5x* — 20x% + 45x?> — 52x + 11

|EXERCISE 5.6

oo

2t? 2. 3. —4sdnt 4. =3
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12.
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11.
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€0s6—2c0s20 0
Ecoszec@ 10. tan©
a
|[EXERCISE5.7|
2 2. 380 x® 3. —=XCOosSX—2snXx
1
“Z 5 x(+6logx) 6. 2e*(5cos5x—12 sin5x)
2X
9 e (3 cos 3x—4 sin 3X) 8. —m
_(A+logx) 0 _ sin (logx) + cos(log x)
(xlogx)? ' X
— cot y cosec? y

Miscellaneous Exercise on Chapter 5

27 (3 —9x + 5)8 (2x—3) 2. 3sinx cosx (sinx — 2 cos*x)
(5x) 3052 {M_ 6sin2xlog 5X}

X
3 [ x . 1 . cos 5
2\V1-¢ \/4—X2\/2X+7 (2)(4_7)g
1 7. (logx) |ng[1+—log (Iogx)] x>1
2 X X

(asinx—bcosx) sin (acosx + b sinx)
(sinx — cosx)snx-csx (cosx + sinx) (1 + log (sinx — cos X)), Sinx > cosx

X (L+logx) + ax** + a*log a
2

X 3+2x|og(x—3)}

2
x< 3 {X—3+ 2xlog x} (x—3)* [
X X—
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3

,0<t<£
2

900 cm?/s

2 o
5 Cm/s

21t cmd¥/s

Rs 20.967

D

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

12. Ecotl 13. 0 17.
5 2
|EXERCISE 6.1
1. (a) 6m cm?/s (b) 8m cm?/s
8
2. 3 cmé/s 3. 60r cm?s 4.
80m cm?/s 6. 1.4mcm/s
7. (8 —2cm/min (b) 2cm?min
1
8. g cm/s 9. 400r cm?/s 10.
=31
11. (4,11) and (_4’Tj 12.
27
130 LreEx+? 14 2 s 15.
8 487
16. Rs208 17. B 18.
|[EXERCISE 6.2|
w3 o (-3)
@ (g (b) |~
5. (@ (-e,—-2)and(3,) (b (-273)
6. (@) Strictly decreasing for x <—1 and strictly increasing for x> —1
. : 3 o . 3
(b) Strictly decreasing for X> 5 and strictly increasing for X< 5
(c)
x>-1
(d)

9 9
Strictly increasing for X<—— and strictly decreasing for X>—§

2
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(e) Strictly increasing in (1, 3) and (3, <), strictly decreasing in (— o, —1)

and (-1, 1).
8. 0O<x<landx>2 12. A, B
13. D 14, a=-2 19. D
|EXERCISE 6.3
1. 764 2 _—1 3.1 4. 24
. o . .
—a
5.1 6. > 7. (3,-20)and (-1, 12)
8. (31 9. (2,-9

10. () y+x+1=0andy+x-3=0
11. No tangent to the curve which has slope 2.

1
12. y=§ 13. (i) (0,£4) (ii)) (3,0
14. (i) Tangent: 10x +y=15; Normal: x—10y + 50 =0
(i) Tangent:y=2x+ 1, Normal: x +2y—7=0
(i) Tangent:y =3x—2; Normal: x+3y—-4=0
(iv) Tangent:y=0; Normal: x=0

(v) Tangent: x+y —/2=0; Norma x=y
15. (@) y-2x—3=0 (b) 36y+12x—227=0
17. (0,0),(3,27) 18. (0,0), (1, 2), (-1, -2)
19. (1,2 20. 2x+3my—anm? (2+3m) =0
21, x+14y—-254=0,x+14y+86=0
22, ty=x+at?, y=—tx+ 2at + at®

XXO_YYO_:L Y=Y% X=% _q4

24. a2 b2 azyo bzxo

05. 48x—24y=23 26. D 27. A
|EXERCISE 6.4|

1. () 503 (i) 7.035 i) 0.8

(iv) 0.208 (v) 0.9999 (Vi) 1.96875
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(vii) 2.9629 (viil) 3.9961 (ix) 3.009
(x) 20.025 (xi) 0.06083 (xii) 2.948
(xiii) 3.0046 (xiv) 7.904 (xv) 2.00187
2. 2821 3. —34.995 4. 0.03x*m?
5. 0.12 x> m? 6. 392t m? 7. 216t m?
8. D 9. C
|EXERCISE 6.5
1. (i) MinimumVaue=3 (i) Minimum Value=-2
(i) MaximumVaue=10 (iv) Neither minimum nor maximum value
2. (i) Minimum Vaue=-1; No maximum value
(i) Maximum Value=3; Nominimum value
(@iii) Minimum Value=4; Maximum Value=6
(iv) Minimum Value=2; Maximum Value=4
(v) Neither minimum nor Maximum Value
3. (i) local minimumatx=0, local minimumvaue=0
(i) loca minimumatx=1, local minimumvaue=-2
local maximum at x =—1, local maximumvalue=2
(i) local maximum at x=%, local maximumvalue= /2
. . 3n )
(iv) local maximum at X=7, local maximumvalue= /2
. n -
local minimum at X= local minimumvalue=—,/2
(v) loca maximumatx=1, local maximumvalue=19

(Vi)

[ocal minimumat x =3, local minimumvaue=15
[ocal minimumat x = 2, [ocal minimum vaue=2
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5.

N o

10.
11.
12.
13.
17.

21,

22.

1.
3.

(vii) local maximumatx=0, local maximumvalue=

(viii) local maximum at x=§, local maximumvalue= ——

MATHEMATICS

2

2.3
9

(i) Absoluteminimumvaue=-8, absolutemaximumvalue=8

(i) Absoluteminimumvalue=-1, absolute maximumvalue= /2

(i) Absolute minimum value=-10, absolute maximumvalue=28
(iv) Absoluteminimumvalue=19, absolute maximumvaue=3

Maximum profit = 49 unit.
Minimaat x =2, minimum value = -39, Maximaat x = 0, maximum value = 25.

5
At x=%and7n 9. Maximumvalue= /2

Maximum at X = 3, maximum value 89; maximum at x =—2, maximum value= 139
a=120
Maximum at X = 2rt, maximum vaue = 2rt; Minimum at x =0, minimumvaue=0

12,12 14. 45,15 15. 25,10 16. 8,8
3cm 18. x=5cm
p p
radius = (@T cm and height = 2(@j3cm
TT TT
12 28n
om, = em 27, A 28. D 29. C

n+4 n+4

Miscellaneous Exercise on Chapter 6
(a) 0677 (b) 0.497
b3 cm?s 4. x+y-3=0
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6. () 0O<x<= d3—n< <2 i E<x<3—n
() X 2an 5 X<2n (i) 5 5
7. () x<-landx>1 (i) —1<x<1
8. #ab 9. Rs1000
11. length= 20 breadth—£ m

g ™ Cn+4

: : y . 2

13. (i) local maximaatx=2 (i) local minimaat X=7

(i) point of inflectionat x =-1

5

14. Absolute maximum = E Absolute minimum =1
17, 2R 19. A 20. B 21. A

22. B 23. A 24. A

—_— % —
%®



