10.

12.

14.

16.

18.

20.
22.

(ANSWERS)

——cos2x 2
1 3

—(ax+b) 5
a
3

L _x+C 8

%+10g|x|—2x+C

b 13
7x2 +2x2 +8/x+C

3 5
gx2 ——x2+C

3 5

x> =3sinx+e*+C

tan x + sec x + C

2tan x — 3 secx + C
A

log(1+x)+C 2.

cos (cos x) + C 5.

3

3(ax+b)5 +C 7.
3a

|[EXERCISE 7.1|
%sin?»x 3.
—ECOSZX—%63X 6.
3 2
ﬁ+bi+cx+c 9.
3 2
11.
13.
15.
17.
19.
21.
|[EXERCISE 7.2

%(loglxl)3+C 3.

—icos 2(ax+b)+C
4a

5 3

le2x

ie“ +x+C
3

2
X +e"+C

2
x—+5x+i+C
2 X

3
L ix+C

3
6 L S 3
—x2+—x2+2x2+C
7 5

3

zx3+3cosx+&x2 +C
3 3
tan x —x + C

C

log|1+logx|+C

2 S 4 B
—(x+2)2 ——(x+2)2+C
5( ) 3( )
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3 3
8. %(1+2x2)2 +C 9. %(x2+x+1)2+C 10. 2log‘\/;—1‘+c

11. %«/x+4(x—8)+C

7 4 1

Ios vl s 3 ———+C
12. 7(x -1) +Z(x -1)3 +C 13. 18(2+3x3)2
(logx)'™" 1 1
28 ¢ L 42 1 oxe3
14. —m 15. 8logl9 4x“1+C 16. 2e +C
1 -1 X —X
17. 52 +C 18. ™' yC 19. log(e*+e™)+C
1 2x —2x 1
20. Elog(e +e )+C 21. Etan(Zx—3)—x+C
1 I .
22. —Ztan(7—4x)+C 23. E(Sm x)"+C
11 25si 3 C ;"‘
24, Eog| sin x+ cosx|+ 25. (1— tan x)
1 3
26. 2sin/x +C 27. §(sinzx)z +C 28. 2 Jl+sinx+C
l(l inx)>+C ! +C
29. > ogsin x 30. —10g|1+cosx|+C 31. 1+ cos x
32 f—llo |cosx+sinx|+C 33 f—llo |cosx—sinx|+C
- 57, g - 37 g

1 1
34. 2Jtanx +C 35. 5(1+logx)3+C 36. §(x+logx)3+C

37. —%cos(tan 71x4)+C 38. D

39. B
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11.

13.

15.
17.

19.

21.

23.

ANSWERS 441

|[EXERCISE 7.3

> L n@x+10)+C
278

l isin12x+x+lsin8x+lsin4x +C
4112 8 4

1 )
—Ecos(2x+1)+gcos 2x+1)+C

l lcos6x—lcos4x—lcos2x +C
416 4 2

l lsin4x—isin12x +C
21 4 12

X
x—tan—+C
5 10. 2

2+l sin4x+isin8x+C
8 8 64
2 (sinx + x cosa) + C

lsec3 2x—lsec 2x+C
6 2

sec x — cosec x + C

log|tan x|+%tan2 x+C

2. —icos7x+lcos x+C
14 2

5. lcos6 x—lcos4 x+C
6 4

8. 2tan§—x+C

2—lsin 2x+isin4x+C
4 32

12. x—sinx+C

1

- 4C
COS x+Sin x

14. —

1
16. gtan3x—tanx+x+C

18. tanx + C

20. log|cos Xx+sin x|+ C

x X2 1 |cos(x—a)|
7 +C
2 2 N\ 22, sin(a—>b) g|cos(x—b)|
A 24. B
|EXERCISE 7.4|
tan"' x*+ C 2. %log 2x+V1+4x*|+C
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1
3. 10g| ; |+C 4. Ln 2%, c
2= x4 —dx+5| 5 3
3 tan ~'V2 x* +C l10 L+x° +C
3, N 6. % gl—x3

+C

7. NES —1-log

x+\/x2—1‘+C 8. %log x3+«/x6+a6
tanx+«/tan2x+4‘+C 10. 10g‘x+1+«/x2+2x+2‘+C
11. %tanl(3x2+lJ+C 12. sin‘l(—x13)+c
x—§+w/x2 —3x+2|+C sin”! (ﬁ]+c
> 14. /4
x—a—+b+«/(x—a)(x—b)
2
16. 22x*+x-3+C 17. +Jx*—1+2log

11 tan_1(3x+l)+c
V2 V2

19, 6yx% —9x+20+34log x—%+w/x2—9x+20
20. —+JAx—x* +4sin"(xT_2)+C

21, /X +2x+3+ log|x+1+4/x +2x+3‘+C

x—l—«/g
x—1+\/€

9. log

13. log

15. log +C

x+4/x° —l‘+C

18. %10g|3x2 +2x+1|—3

+C

+C

1 s 2
~1 —2x—5|+—=1
22, 2 Og‘x X ‘ \/8 0og
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24.

10.

11.

12.

13.

14.

16.

18.

ANSWERS 443

5¢x% +4x+10 = 7log|x+ 2+ x> +4x+10‘ +C

B 25. B

|EXERCISE 7.5 |

(x+2)2
|x+1|

x—3

log +C

1
+C —lo
2 6 g x+3

log|x —1|—5log|x —2|+4log|x—3|+C

%log|x—l| - 210g|x—2|+%10g|x—3|+C

3
4log|x+2|-2log|x+1/+C 6. §+10g|X|—Zlog|l—2x|+C

1

—1 —1l—=1 +1D)+—t C
0g|x | og(x ) an  x+

0g|x—1_ . 1
lx+2| 3(x-1) )

2
9

5 1 12
Elog|x+1|—Elog|x—l|—?log|2x+3|+c

5 5 5

51og|x+1| —Elog|x+ 2|+glog|x—2|+C
x* 1 3

7+510g|x + 1|+510g|x - 1| +C

1
~log |x—1 +Elog (1+x*)+tan'x+ C

7 1
+C 15. —lo
X+2 Sy 08

3log|x +2|+

xn

1
—log|—
n x +1

+C 17. log‘

2 2
x+—tan’li—3tan’1§+C 19. llog(x +;)+C

MR
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20.
22.

10.

11.

13.

15.

17.

19.

21.
23.

MATHEMATICS
4 x
Log =i 21. log[e 1J+C
4 X e’
B 23. A
EXERCISE 7.6 |

. —xcosx+sinx+C

efx*-2x+2)+C

2 2
x—log 2x — x—+C
2 4

2. —fcos3x+lsin 3x+C
3 9

2 2
4. x—logx—x—+C
2 4

3 3
6. x—logx—x—+C
3 9

2

_ |
i(sz—l) sin‘x+“Tx+c 8. %tan‘lx—f+5tan“x+c
-1
22 -1) COZ x—% 1-x> +C

2
(sin_lx) x+24J1—=x* sin 'x =2x+C

- \/1—x2 cos'x+x +C

1

xtan~ x—%log(l+x2) +C

3 3
T ix logx—x——x+C
3 9

(2sinx—cosx)+C

12. xtan x + log |cosx| +C

2 2 2

X ) X X
. —(ogx)"——Ilogx+—+C
2( gx) 5 logx+—

.esinx+C

X
e tan—+C
18. >

ex

C
(x=1)° !

20.

22. 2xtan"'x —log (1 + x*) + C
24. B
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EXERCISE 7.7

%x\/4—x2 +2sin*1§+c 2. isinl 2x+%xx/l—4x2 +C
(x—;z)\/x2+4x+6+log x+2+\/x2+4x+6‘+C
(xgz)\/x2+4x+l—%log X+ 244/x* +4x+1 ‘+C
Sgin [ X2 2 a2 4
2 J5 2
(x—zz)«/x2+4x—5—§log x+ 2+\/x2+4x—5‘+C
(zxf‘r_”«hwx—xz +%sin—l(2jll33)+c
2x+3 2 9 3 2

2 A X +3x —glog x+5+\/x +3x
%\/x2+9+%log x+\/x2+9‘+C

+C

A 11. D
|[EXERCISE 7.8

2 5. log> ;. @

. logZ -3
1 5.0 6. et (e—1
> .et(e=-1)
1 V2-1 n
_ lo had
2105;2 8. g(z_\/gJ 9. 5
kil 1. Liog3 2.
4 R "
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13.

15.

17.

20.

10.

12.

16.
21.

MATHEMATICS

Lioen
2 108

l 1

> (e—1)
AR

— +Z4

1024 2

4 22

1+—-—=
T T

2

—log?2

%(\EH)

T |3

NG

29

—log2

—7log 2

14.

%log6+itan‘1\/§

J5

5 5 3
16. 5->[9log=—log>
2( %y ng)

18.

21.

2.

S.

8.

9.

13.

17.

Reprint 2024-25

0 19. 310g2+%7t
D 22. C
EXERCISE 7.9
64 T
31 3. E—logZ
] 110g21+5Jﬁ
17 4
20 P
e -2) 9 D
4
|EXERCISE 7.10
= . = , X
4 "4 "4
I S
9 7 e h(n+2)
16\/5 T 1 T
i . —log— .=
15 10 5loey 3
0 14. 0 15. 0
a 18. 5 20. C
> ) )



11.

13.

15.

17.

19.

20.

22.
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MiSCELLANEOUS EXERCISE ON CHAPTER 7

+C 2.

_2 (a_x) +C 4
aV X

1 1 1
2Jx =3x3 +6x° —6log(1+x°)+C

3 3
-5 [(x+a)2 —(x+b)2]+C

1

1 )4
—|1+— | +C
X

1 1 2 3 ,l.x
——log|x+1j+—1lo +9)+—tan —+C
ylogletl+7log (% +9)+2 3

sinalog|sin (x—a)|+xcosa+C 8.

sin™! (s1nx]+c 10
) .
' Og|cos (x+b)|_|_C 12,
sin (a— b) |cos(x+ a)|
1+e*
1 +C
o)
—lcos4 x+C 16
1 .

n+1
[f (ax+b)] L
a(n+1)

21-x +cosflx/;+«/x—x2 +C

18.

e‘tanx + C 21.

%I:xcos_lx—xll—xz]+c 23.

3
X ic
3

—lsin 2x+C
2
L™ (xH+C
4
ltanf1 x—ltan71£+C
3 6 2

l1og(x4 +1)+C
4
_ 1 +
' 2 /sm('x ) L
Sin & sSin x
—21og|x+1|—L+3log|x+2|+c
x+1

3
1 1)2 1 2
——|1+—| [log| 1+— |—= |+C
3( x2) [ g( xz) 3]
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24.

26.

28.

30.

38.
40.

o 0 Ut W

11.

11.

. @

MATHEMATICS
n [
62 25. g
T _
— 27. 2sin” —(\/5 D
6 2
42 1
= . —log9
3 29 40 g
b 19
——1 1. —
2 3 2
A 39. B
D
EXERCISE 8.1
12w 2. 61 3. A 4.
Miscellaneous Exercise on Chapter 8

7 .

- (i) 624.8

3
9 3 4. D 5.

|[EXERCISE 9.1

Order 4; Degree not defined 2. Order 1; Degree 1
Order 2; Degree 1 4. Order 2; Degree not defined
Order 2; Degree 1 6. Order 3; Degree 2
Order 3; Degree 1 8. Order 1; Degree 1
Order 2; Degree 1 10. Order 2; Degree 1

D

12. A

EXERCISE 9.2

12. D
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y=2tan§—x+c

y=1+Ae*

y=log(e'+e*)+C

7. y = e"x

9. y=xsimiv+ Ji- 2 +C

11.

12.

14.
16.

18.
20.

22.

y:ilog[(ﬂl)2 (x’ +1)3]

_llo ﬁ _110 é
y > g 2 5 g4

y =sec x

y-x+2=log (¥ (y +2)°)

(x + 4)2 =y+ 3
6.93%
2log?2

=
£ 10

=
(X_Y)2=Cx e~

ANSWERS 449

EXERCISE 9.3 |

2. y=2sin(x+C)

4. tanxtany=C

3
6. tan_ly:x+%+c

8. _x74+y74:C
10. tany=C(1-¢"

—ltan’1x+1
2

-2
cos(y ):a
X

2y =1 = e*(sin x — cos x)

13.

15.
17. y>»—x*=4
1

(63t +27)3
Rs 1648

19.
21.

23. A

[EXERCISE 9.4|

2. y=xlog|x|+Cx

tan™! (Zj:%log(x2+y2)+c 4. ¥ +y =Cx

X

AN

NG log|x_ﬁy|—log|x|+c 6. Y+\/m=Cx2

8. x{l—cos[%j}:csin[gj
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o

11.

12.

14.

=

16.

[y

<

11.

13.

15.
17.

1.

MATHEMATICS

cy =log

T
log (x*+y?) + 2 tan™! % = EHOgZ

X‘ 1 10.
X

X

ye;+x=C

y+2x=3x2y 13. COt(%)=log|ex|
cos (X)=10g|ex| 15 )’:L (x#0, x# ¢)
x ’ 1-log|x]
C 17. D
|[EXERCISE 9.5 |

1
.y = g(Zsinx—cosx)+Ce*2” 2.

4

X
xy=—+C 4.
YT

. y=(tanx — 1)+ Ce™ 6.

-2
ylogx=—(1+log|x)+C 8.
X
1
y=——Cotx+—: 10.
X xsinx
2
C
x=L 4= 12.
y
y =cos x — 2 cos® x 14.
y =4 sin® x — 2 sin® x 16.
y=4-x-2¢ 18.

y=e>+ Ce™
y(sec x +tan x) =sec x + tanx —x + C
.xz 2
=—(4log|x|-1)+Cx~
y=-c(4loglx|-1
y=(1+x)" loglsinx|+C(1+x*)"'
x+y+1D=Ce
x=3y*+Cy
T
y (1 +x2):tan*‘x—z

x+y+1l=¢
C 19. D

Miscellaneous Exercise on Chapter 9

(i) Order 2; Degree 1 (i) Order 1; Degree 3

(@iii) Order 4; Degree not defined
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13.
15.

=

N =
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sinly + sin''x=C 6. cosy= et
V2
- x
tan”! y + tan”!(e*) = 3 8. e’=y+C
log |x—y|=x+y+l 10. yez‘az(2\/;+C)
2 2x+1
=2 =logl—— |, x#-1
ysin x=2x 5 (sin x #0) 12. VY g‘ ot ‘
C 14. C
C
EXERCISE 10.1 |
In the adjoining figure, the vector QP represents the required displacement.
N Scale
A —
10km
P
»/ 40km
s >E
v
S

. (1) scalar (i) vector (iii) scalar (iv) scalar (v) scalar

(vi) vector

. (1) scalar (i) scalar (@) vector (iv) vector (v) scalar

. (i) Vectors @ and b are coinitial

(i) Vectors b and d are equal

(iii) Vectors a and ¢ are collinear but not equal

. (1) True (i) False (i) False

(iv) False

| EXERCISE 10.2 |

. |a|:\/§7

b|=v62, [c|]=1

An infinite number of possible answers.
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10.

13.

16.

12.

14.

15.

MATHEMATICS

An infinite number of possible answers.

Take any two non-zero perpendicular vectors @ and b

(10
cos (\/@J 18. (D)

|EXERCISE 10.4|

2. iglA k 3.

1
73

w | N

6. Either |a=0 or [b|=0

Reprint 2024-25

w3

N | =

-

(i) —3i+3k

19. (B), (C), (D)

‘2

.o x=2,y=3 5. -7and 6; —7iand 6

A 7 L;+Lj+i]€
4k N NN

1~ 1, 1 1. 1 5
—i+—=Jj+—k —i+—=k

RNCRING NG RNG:

40, 8 4 16 1 2 3
Y30 V307 430 N VRN VRNV
122 5. @ —i+dsilg
377373 - ) TRITRUT
342 j+k 18. (C)

|[EXERCISE 10.3|
% 2. cosl(%) 3. 0
60 1682 242 2 o
- 6. — = —1 7. 6lal +11a.b-35/b
V114 37 3T ] |
ja=1,[b|=1 9. /13 10. 8
. -3

Vector b can be any vector 13. >

N | =



12.
17.

ANSWERS 453

No; take any two nonzero collinear vectors

ot 10. 15V2 11. (B) 12. (C)
2
Miscellaneous Exercise on Chapter 10
V3.1
—i+—=]J
2 2

X=X ,)’z_)’1,12_Zl§\/(xz_x1)2+(Y2_Y1)2+(Zz_Zl)2

No; take @ b and & to represent the sides of a triangle.

1 3 o \/EA 3 o 3 ~ 2 A
T— = ] i — + k
NG 6 SO T B T T

- 7 | BSPA A ~
2:3 9. 3d+5b 10, —Gi-6j+26): 115
1 ~ ~ ~
31600 =5 +70k) 13. A =1 16. (B)
(D) 18. (C) 19. (B)
|EXERCISE 11.1|
-1 1 1 1,1 9 6 2
07_7_ 2- i_’i_7i_ 3-
22 3 3773 mnrn
2 2 3. 2 3 2. 4 5 -
17" 3177177 177177 \17 7 V42 a2 V4
|EXERCISE 11.2 |
F=i+2j+43k+A(37+2j-2k), where Ais a real number
F=2i—j+4k+\(i+2j—Fk) and cartesian form is
—2_y+1_z-4
1 2 -1
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454  MATHEMATICS

6 x+2 _y—4 z+5
’ 3 6

7. F=(Gi—4]+6K) +AEGT+7]+2K)
8. (i) 6= cos ( j (i) 0= cos™' [%J

9. (i) 0= cos [ J (i) 0= cos™ @]

32

10. =— 12. —— 13. 2+/29

0. p B 5 3 N
3 8

I T 15 2o

Miscellaneous Exercise on Chapter 11

X_y_z -10
o —_ === k:—
1. 90 2. =00 3. -
4.9 5. F=i+2j-4k+AQ2i+3]+6k)
|EXERCISE 12.1|
1. Maximum Z =16 at (0, 4)
2. Minimum Z =-12 at (4, 0)
3. M Z—g (20 4507
. aximum at HI._ 195

M@ 10
4. Minimum Z = 7at% 2%

5. Maximum Z = 18 at (4, 3)

6. Minimum Z = 6 at all the points on the line segment joining the points (6, 0)
and (0, 3).
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Minimum Z = 300 at (60, 0);

Maximum Z = 600 at all the points on the line segment joining the points (120, 0)
and (60, 30).

Minimum Z = 100 at all the points on the line segment joining the points (0, 50)
and (20, 40);

Maximum Z = 400 at (0, 200)
Z has no maximum value

No feasible region, hence no maximum value of Z.

|EXERCISE 13.1|
2 1 16
== == 2. P(AB)=—
P(EIF) 3,P(FlE) 3 (AIB) T
. () 032 (i) 0.64 iy 0.98
11
26
4 4 2
- (@) 1 (i) 5 (i) 3
1 3 6
5 (i) 7 (i) 7
@ 1 @@ 0
1 9.1 10 Lt
5 - (a) 3 (b) 9
14 o102 o301
W33 W 3.3 73
1 1 53
@ > (i) 3 9
L 15. 0 16. C 17. D
T : : :
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11.

12.

14.

17.

13.

MATHEMATICS

EXERCISE 13.2
3 , 2 , M
25 T 102 T 91
A and B are independent 5. A and B are not independent

. E and F are not independent

N § N

- Py i) P=7
@i 0.12 @) 0.58 @i) 0.3 (iv) 04
3
3 10. A and B are not independent
@i 0.18 @ 0.12 @i 0.72  (@{v) 0.28
7 s 1620 40
3 - (@) gy ) oy (i) o
2 o Ll L
) 3.0 5 - (@), () - @ 5.0) 3.0 35
D 18. B

|EXERCISE 13.3|

1 )2 . 2 L2
2 "3 " 13 T 13
2 . oL o1
133 9 T2 T4
2 10 8 11 el 12 1
9 11 T34 " 50
A 14. C

Miscellaneous Exercise on Chapter 13

.01 @ O
] L]
- @@ 3 (i) 3
20
21
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11.

10
1= 1°C,(0.9) (0.1)""

r=7
1
15°

>

W |

G 0.5
A

8

1

5

7.

Gi) 0.05

12.

14
29

C

S.
8.
10.
13.
_.:._
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Notes
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