(ANSWERS)

|[EXERCISE 1.1|

1. (i) 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) {1,5,9}, (i) {1} 12. T, isrelated to T,.
13. The set of all triangles 14. Thesetofall linesy=2x+c,ce R
15. B 16. C
|EXERCISE 1.2|
No
2. (i) Injective butnot 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 (i) Neither one-one nor onto.
9. No 10. Yes 11. D 12. A

Miscellaneous Exercise on Chapter 1

3. No 4. n! 5. Yes 6. A 7. B
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EXERCISE 2.1
- , I 3 I 4. T
6 6 6 3
am .o o om ,
3 ’ 4 "6 T 6
o1 10. = 1. 1 2. =
4 T4 T4 3
B 14. B
EXERCISE 2.2
—tan"' x 4. d 5. T x
2 4
sin”' = 7. 3tan” = 8. T
a a 4
X+y TC
1—xy 10. 3
=z 2 13. B 14. D
2 6 / .
B
Miscellaneous Exercise on Chapter 2
T 2. =~ 1. x=nr+Z neZ 12.x=—
p % . X=nmw ik € S
D 14. C
|EXERCISE 3.1|
. . 5
(i) 3x4 @i 12 (i) 19,35,-5, 12, 5

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

3t i >z
. () C (ii) 2 (iii) 2L
% 8E % 15 % 18%
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210 MATHEMATICS

% 1 1C
=0 ¢
ol 2 ; 2F @ o -1 -20
C 0
5(1)[5251[(11)%2 1 0
d ., ° C B 4 3 20
4 — 3 =L
g 2 2C
6. (1) 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
7. a=1,b=2,¢c=3,d=4
8. C 9. B 10. D
|[EXERCISE 3.2 |
A+B A-B 10
0 ‘Ei E O ABR
6 26 a1 100
i) 3A-C= iv) AB= BA =
i 4 ® [_1 19} M BPATHL 2
2a 2b0 . Ha+b)* (b+c)’O
2. (1) H H (i) 5 ,0
0 2a Ha-c)* (a-b)°Q
11 11 0C )
iy 46 5 215 () q iF
B 10 9E
&+b2 0o C 23 4 -3 -4 1
3(1)E 9 a2+b2E i) |4 6 8 @i |g 13 o
6 9 12
4 0 420 0l 2 30
. ol 0 0 14 -6C
(iv) 48 -1 s6p v o 40 i) 0 5L
B2 -2 70E B2 2 0F
@ 1 -10 31 -2 OC
0 0 C
, A+B=® 2 79B-C=34 -1 3¢
B -1 40 Bl 2 OF
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ANSWERS

-120 02 130
=0 Oz 5O
>nv=0 °0
30 34,0

B B5 B

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

11. x=3,y=-4 12. x=2,y=4,w=3,z=1

ol -1 =30
0 O
5. ol 1 105 47, k=1
B5 4 4f
19. (a) T15000,% 15000 (b) Z5000, 25000
20. 20160 21. A 22. B
|[EXERCISE 3.3|
. 1 C LoHb2r
1. (i) % 2 _1E (i1) H_l 3E (iii)
M 0 0000 a bC
-4 5 oo U
{ o, @ 0 0gga 0 cf
I 6] M 0 0Fb -c OF
a3 30 2
10. (1) 13 2 0
6 -2 2 0 0 0
G)y A=]-2 3 —1|+]0 0 0
2 -1 3 0 0 0
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212 MATHEMATICS

Ds 1 50 0 5 3C
O 5 o 0 0O 5 S
0 2 2D 2 2E

) g O L . B

(iii) (iv) A= +
U5 O Og C 2 2713 0
= -2 20 -3 oL
g2 g2 E

11. A 12. B

EXERCISE 3.4

Miscellaneous Exercise on Chapter 3

z=%

1
BRE)
6. x=+43
. (a) Total revenue in the market - I =346000
Total revenue in the market - II =3 53000
(b) 15000, T17000

)
ox|’_‘

< A
=

I

\
—_

8. X=§ _OZE 9. C 10. B 11. C
IEXERCISE 4.1|

1. () 18 2. () 1, (i) ¥—x2+2

5. () —12, (i) 46, (i) 0, (iv) 5 6. 0

7. () x=£3, (i) x=2 8. (B)

IEXERCISE 4.2|

A . Y
1. (i) BR (i1) o (i) 15
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ANSWERS 213
3. () 0,8, (i) 0,8 4. (i) y=2x, (i) x—3y=0 5. (D)

EXERCISE 4.3
1. () M,=3,M,=0, M, =-4,M_,=2,A =3,A,=0,A, =4A, =2
() M, =dM,=b, M, =¢c, M,=a
A, ,=d, A=-bA =-c, A,=a
2. ) 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
i M =1L,M =6, M =3,M,=4M=2M =1, M,=-20,M,=-13,M, =5
AFL A =-6A=3 A =4 A =2 A=-1A=20A=I13A=5
3.7 4. x=») (-2 (z—x) 5. (D)

IEXERCISE 4.4

16.

3 1 -11
. s =125 -1 A
T3 ' To14[-4 2
6 2 5
5 s 110 -10 2 1—3 0 0
6. i 7. —| 0 5 -4 8. — 3 -1 0
13 3 -1 10 3
0 0 2 -9 -2 3
-1 5 3 -2 0 1 1 0 0
9. _?1—4 23 12| 10. 9 2 =3 11. O coso sino
1 =11 -6 6 1 2 0 sinot —coso
112 Al _93 41 54
13. 711 3 14. a=-4,b=1 15. _H -1 -
- 5 -3 -1
31 -1
! 1 3
1 17. B 18. B
-1 1 3
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214  MATHEMATICS

EXERCISE 4.5

1. Consistent 2. Consistent 3. Inconsistent
4. Consistent 5. Inconsistent 6. Consistent
P ATSYET : TGRS : TR
10 =—1,y=4 11 =1 _l Z‘_—3
Lx=-l,y= cx=1Y 7 5
12. x=2,y=-1,z=1 13. x=1,y=2,z=-1

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

01 =
15. 29 23 ,_qy=27=3
-1 5 -13

16. cost of onions perkg=3% 5
cost of wheat per kg =3 8
costofriceperkg =% 8

Miscellaneous Exercise on Chapter 4

9 35
2.1 3 2 1

1 0 2
5. =20 +y?) 6. xy 7. x=2,y=3,z=5

A 9. D
|[EXERCISE 5.1

2. fis continuous atx =3
3. (a), (b), (c) and (d) are all continuous functions
5. fis continuous at x = 0 and x = 2; Not continuous at x = 1
6. Discontinuous atx =2 7. Discontinuous atx =3
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10.
12.
14.
15.

16.
18.

20.
22.

23.
24.

26.

29.
34.

ANSWERS 215

Discontinuous at x =0 9. No point of discontinuity
No point of discontinuity 11. No point of discontinuity
f1s discontinuous at x = 1 13. fis not continuous at x = 1

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

Continuous 17. a=b+ 3

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

fis continuous at x = 1 21. (a), (b) and (c) are all continuous
Cosine function is continuous for all x € R; cosecant is continuous except for

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

cotangent function is continuous except forx =nmn, 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=06 27. k== 28. k=—
4 s
9
k=§ 30. a=2,b=1
There is no point of discontinuity.
| EXERCISE 5.2 |
2x cos(x? + 5) 2. —cosxsin(sinx) 3. acos(ax + b)

sec(tan \/x_) .tan (tan Jx ).sec? Jx
2Jx

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

10x* sinx® cosx® cosx® — 3x? sinx® sin?x’

_2\/5 X g - sin\/;
sin x> /sin 2x” ) 2\/;
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11.

15.

MATHEMATICS

EXERCISE 5.3
cosx —2 5 2 . a
3 cosy—3 2by+sin y
seczx—y 2x+y) (3x2+2xy+y2)
— 5. — = R L
x+2y-1 (x+2y) (x"+2xy+3y7)
ysinxy sin 2x 2 3
. —— g, — 9. . 10.
sin2y—xsin xy sin2y 1+x 1+x
2 12, — 13, — AN
1+x* Tol+x? Col+x? CoAl-x
3 2
1-x?
| EXERCISE 5.4

sin—1

.
e (sinx—cosx
%,xinn,nel 2.

sin” x 1-x

xO(-1,1)

2 b

_e “cos (tan"'e ™)
l+e™

3x%e" 4.

T x eJ‘2 X’ x* x°
— e'tane’, ex¢(2n+1)5,nDN 6. e"+2x° +3x’e" +4x’e" +5x’e

eV 1
, x>0 8. ,x>1
NG xlog x
(xsinx-logx+cosx) | .
- > , x>0 10. — —+e" sin(logx+e’),x>0
x(logx) X

IEXERCISE 5.5 |

. —C0S x cos 2x cos 3x [tan x + 2 tan 2x + 3 tan 3x]

1 xDx-» 01,1 1 _1 _1C
2\ (x=3)(x-4)(x-5) k=1 x-2 x-3 x-4 x-5F
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(10gx)°°”[ cosx —sinxlog(logx)}
xlog x

. x* (1 +log x) — 2"~ cos x log 2

(x+3)(x+4) (x+5)7° 9>+ 70x + 133)

* 2_ 1+l —
(Hlj {xz 1+log(x+l)}+x X(—Hl 2logx)
X x“+1 X X

(log x)y' [1 + log x . log (log x)] + 2x &' logx

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

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

4x
x e [cosx. (1 +logx)—xsinxlogx] - ———
[ ( g x) g x] 1)
_ %[b(cotx+1—log(xsin X)C
(x cos x)* [1 —x tan x + log (x cos x)] + (x sin x) H 2 E
_x’ T +ylogy 15 Y[ y=xlogy
x” logx+xy ™! ~ x| x—ylogx
ytanx+logcos y y(x-1)
xtan y +logcosx T x(y+D)

3 7
(1 +x) (1 +x)(1 +x4)(1+x8){ L, 2 4, 8"8}1“(1)=120

l+x 1+x* 1+x* 1+x
S5x*—20x> + 45x* — 52x + 11

|[EXERCISE 5.6
1
r 2. — 3. —4sint 4. —
a t
cosB—2cos20 0
2sin20-sinB 6. _CO'[E 7. —cot 3t 8. tant
écosece 10. tan ©

a
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218  MATHEMATICS

| EXERCISES5.7 |

1. 2 2. 380 x' 3. —xcosx—2sinx

1
4. 7 5. x(5+6logx) 6. 2e°(5 cos 5x— 12 sin 5x)

) 2x

7. 9 ¢ (3 cos 3x — 4 sin 3x) 8. _m

(1+logx) sin (log x) + cos (log x)
9. ———2—%  10. - ;

(xlogx) X

12. — cot y cosec? y
Miscellaneous Exercise on Chapter 5

1. 27 Bx*—9x +5)% (2x - 3) 2. 3sinx cosx (sinx — 2 cos*x)

3. (5x)%% [M — 6sin2x log Sx}
x

cos’lf
4 % . al 3 5. - 21 + 23
—-X \/4—)(7 \/2X+7 (2x+7)2
1 1 log (logx)0
6. — 7. (logx)'9* =+ =" 7 - x>1
b (logx) g X H

8. (asinx— b cos x) sin (a cos x + b sin x)
9. (sinx — cosx)sm*~<os¥ (cosx + sinx) (1 + log (sinx — cos x)), sinx > cosx

10. x*(1+logx)+ax*'+a*loga

x2-3 D(Z —3 D X2 D X2 |:
11. X Tp——+2xlogx+(x—-3)" F——/+2xlog(x-3)C
0 X 0 x-3 C
3
12. Scott 13. 0 7. 2o
5 2 at 2
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ANSWERS 219

|[EXERCISE 6.1
1. (a) 6w cm*cm (b) 8m cm?cm
8
2. 5 cm?/s 3. 60m cm?/s 4. 900 cm?/s
5. 801 cm?/s 6. 1.47w cm/s
7. (a) —2cm/min (b) 2cm*min
1
8. ; cm/s 9. 4007 cm?/cm 10. 5 cm/s
=31
11. (4,11) and (—4,7] 12. 2n cm’/s
27 1
13. —n@x+1)* 14, — cm/s 15. %20.967
8 481
16. %208 17. B 18. D
IEXERCISE 6.2 |

ol O =)

5. (@) (-oo,—2)and (3,»0) (b) (-2,3)

6. (a) decreasing for x <— 1 and increasing for x > — 1

3 3
(b) decreasing for x > 5 and increasing for X < B

(c¢) increasing for — 2 < x < —1 and decreasing for x < — 2 and
x>-1
. . 9 . 9

(d) increasing for x < 5 and decreasing for x> 5

(e) increasing in (1, 3) and (3, ), decreasing in (— o, —1) and (- 1, 1).
8. 0<x<landx>2 12. A,B
13. D 14. a>-2 19. D
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220  MATHEMATICS

|[EXERCISE 6.3

1. (i) Minimum Value =3 (i) Minimum Value =-2
(i) Maximum Value=10 (iv) Neither minimum nor maximum value
2. (1) 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. (1) local minimum atx=0, local minimum value =0
(i) local minimumatx=1, local minimum value =—2

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

T
(iii) local maximum at x = 1 local maximum value = /7

. ) 3n )
(iv) local maximum at X = Vi local maximum value = /2

n

local minimum at X = 7 local minimum value =—./2
(v) local maximumatx=1,  local maximum value=19
local minimum at x =3, local minimum value =15
(vi) local minimum atx=2, local minimum value =2
. : : 1
(vil) local maximumatx=0, local maximum value= 5

2/3
(viii) local maximum at x = % , local maximum value = T\f
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=2

10.
11.
12.
13.
17.

21.

22.

(iii)

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

ANSWERS

. (1) Absolute minimum value=-38, absolute maximum value =8

221

(i) Absolute minimum value=-1, absolute maximum value = /2

Reprint 2026-27

Absolute minimum value =— 10, absolute maximum value =8

Maximum profit =113 unit.
Minima at x =2, minimum value =— 39, Maxima at x = 0, maximum value = 25.
T T .
At x= 1 and y 9. Maximum value = /2
Maximum atx = 3, maximum value 89; maximum at x =—2, maximum value = 139
a=120
Maximum at x = 27, maximum value = 27; Minimum at x = 0, minimum value =0
12,12 14. 45,15 15. 25,10 16. 8,8
3cm 18. x=5cm
1 1
radius = (ET cm and height = 2 (5—0)3 cm
T T
112 28Tt
cm, cm 27. A 28. D 29. C
+4 +4
Miscellaneous Exercise on Chapter 6
b3 cm¥/s
) 0 T oand 2 <y <2 iy T<x<t
. () gxszan , ~x=2im (i1) 5 5
. () x<-landx>1 (i) —1<x<I



5. ——ab 6. Rs 1000

8. 1 th—ﬂ b dth—i
+ length=-—="m, breadth= ——=" m

2
10. (i) local maxima at x= = (i) local minima atx =2

(i) point of inflection at x =—1
5
11. Absolute maximum = Z , Absolute minimum = 1

47 R?
303 16. A

14.

O/
R ’.. _—
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( SUPPLEMENTARY MATERIAL )

CHAPTER 5

Theorem 5 (To be on page 129 under the heading Theorem 5)

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

lim LAY — f(x)

4 =
f(X) Ax—0 Ax
X+Ax ex
= lim
Ax— 0 AXx
Ax
.ooett =1
= e’ - lim

Ax— 0 Ax

_ . : . e R
= e* -1 [since 1h1_r)r%) - =4, ]

d X X
Thus, ——(e")=e".

dx
(i) Derivative of logarithmic function f{x) = log x.
If f(x) = logx, then
_ . log,(x+Ax)-1log, x
S = lim, e
log, (1 + Ax)
= . X
lim
Ax— 0 AXx
log, (1 + ij
lim L 2
= Ax—> 0 x Ax
X
1
= — [since lim M =1]
X h—> 0 h

= | =

Th i10 X =
U X =
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NOTES
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