| N T T[] @®
ANSWERS
Exercise 7.1
11 9 25 1 Lo 918 1
(na)gh 41J (i) ;12 2 6 10 Q)bﬁr&?L%
51 3 7
35 @) A= 1[-15 10 —8:|’ sl [—12 2 —16]
310 -5 5 3] 8 -4 13
G)A%{é ?ﬂ @)w)a:mmi%mez (7) x=1
9) k=2 (12) -1 (14) A:[; ?f] (16) 3x4
_ , |
(18) A=| 2 12 (19) x=-2, y=-1 (20) (i) x=3* (ii) p=-2,9=0,r=-3
5 0
(0 -1 -2
(21) A=(1 0 -1|, skew-symmetric (24) Pack I - X 180, Pack Il - X 340, Pack 111 - X 480
2 1 0
Exercise 7.2
(10) 0 (13) 0 (15) (i) 0 (ii) 0 (16) 4
(17) -81 (18) (19) -1,2 (21) 7
Exercise 7.3
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(3) x=0 (multiplicity 2), x=—(a+b+c) (5) x=0(multiplicity 2),x=-12

Exercise 7.4
(1) 2.5 sqg.units (2) k=-1,7 (3) (i) singular (ii) non-singular (iii) singular
: 6 .. 49 1
4 =—— b=— 5 — 6) 6
@) M a=-—— (i)b=—- ) 5 (6)
Exercise 7.5

W] @] @G |6 0]6 O |10 Q1) |12 ]| a13) |14 |15
2 1|1 |2 |2 2|4 |42 4]2]|4|3]2]4
(16) | (17) | (18) | (19) | (20) | (21) | (22) | (23) | (24) | (25)
3 |3 | 4|1 |3 ] 2]3|3]|1]?2

Exercise 8.1 B B B
(7) Other sides b —d, —a, a—b and other diagonal b —2ad
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Exercise 8.2

(1) (i) Not direction cosines (ii) direction cosines

(iii) Not direction cosines

2 3 (3 -1 3),.
2 @) (\/— N \/—) (i) m,@,m)(lll)(O,O,l)
. -4 8 (3 1 1
(3) (I) (\/@!@’\/@)! (31_4!8) (”) \/ﬁ’\/ﬁ,\/ﬁ], (3!111)
. 5 -3 48
(iii) (0,1,0) and (0, 1, 0) (iv) 7235 1233 2338 ) and (5,-3-48)
W) (J— f_ \/_)and (3.4-3) (Vi) f \/_)and (1,0,-1)
% (—_Zii)(l -2 1) 1 1 =2
Jo'v6' V6 ) \J6'v6'V6) T (V66 VB
(5) a:il (6)a=-Lb=2,c=-1,0ora=1b=-2,c=1 8) iz%
1 -6 53 27 13
W O i [f ZIRNZT ) () vz (\/1123 'J1123° \/1123]
o (12) 44 ++/218 +4/110 (13) F(17i—3j—10k) o
(14) yes (16) m= f
Exercise 8.3
(1) (i) 9 (i) 4 2) (i) /1:% (i) A1=-2 (3) 9:%
2 _2r _
(4) (i) @=cos” (4 ) (i) 0_? (5) €= 3 (8) -55
(11) 5V2 (12) 7 (13) 5 (14) 42
Exercise 8.4 X
(1) 507 3) —\1/0;/— (51 —3] +K) gy +E51F217K) +jéj_k)
(5) 83 sg. units (6) E\/ﬁ sg. units (10) %
Exercise 8.5
Q@@ [ O|6) | O ]@6 06 @20)]Aa1)|Ad2) | @3 |14 |15
3 3| 4|2 |23 |4 | 4| 2]3]2 1 1 1| 3
(16) | (17) | (18) | (19) | (20) | (21) | (22) | (23) | (24) | (25)
4 |1 | 4| 4| 1|3 | 2| 4)|3]|2
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Exercise 9.1
(1) =0.3 (2) 0.25 (3) BE 0.288 (4) =0.25
2\3
® 1 6 0 (7)1 8 3
9) 2 (10) 3 (11) does not exist (12) does not exist
(13)0 (14) 1 (15) does not exist
(16) exceptatx, =4  (17) exceptatx,=n (19) f(8")=f(8")=25
(20) No (21) f(2) cannot be concluded (22) 6, 6 (23) does not exist
Exercise 9.2
(1) 32 2 2 (3) 108 @
n 2Jx
1 1
(%) s (6) 2 (7) 3 (8 4
1 1 3,
©) 5 (10) - (11) —ZJZ (12) 0
(13) f(x) = —o0 asx — 0 (limit does not exist) (14) % (15) 4a\/2j

Exercise 9.3

1) (@) f(2)>wasx—>-2", f(-2)>—-wasx—>-2"

(i) f(%)—)ooasx—)%lf(%j—)—ooasx—)a
(2) f@)—>-wasx—>3, f3)>xwasx—>3"

(4) 0

1

9 —

o
Exercise 9.4

(1) e

1
©) 3

(10) 2cosa
2
(15) Iog§
3
(20) -
(25) 2
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+

T

(3) f(x)>wasx >

1
3

(5) €

f(a)>oasa—0 if m<n

(5) f(x) >xwasx > o (6) -1
(10) 30
2 e (3 1 @ =
1 if m=n
(7) % ) % 9) {o if m>n
b 2 1
(11) 2 (12) 3 (13) >
(16) log9 a7 % (18) log3-1
(21) ¢ (22) % (23) 1
1 1
(26) a—b @n 5 28 3
273

(14) 2
(19) a

(24) €°
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Exercise 9.5
(2) (i) continuous forall xe R (if) continuous in R

(iii) continuous for all xe R—(2n +1)%, nez (iv) continuous for all xe R

(v) continuous for (0, <) (vi) continuous for all xe R—{0}

(vii) continuous for all xe R—{-4} (viii) continuous for all xe R

(ix) continuous for all xe R—{-1} (x) continuous for all xe R—n%[, nez
(3) (i) not continuous at x =3 (if) continuous for all xe R

(iii) continuous for all xe R (iv) continuous for all xe [0,—
(4) (i) continuousat X, =1 (if) not continuous at x, =3
6) a=4 (8) 6
(9) (i) not continuous at x =1 (if) not continuous at x=0

(20) continuous at x=0,1,3

(11) (i) removable discontinuity at x=-2, g(x)=

{X —2x-8 if x#-2
X+2

if x=-2

K64 it xe
(ii) removable discontinuity at x=-4, g(x)= x+4
if x=-4
® i ®
STVXif x#9
(iii) removable discontinuity at x=9, g(x)=4 X
= if x=9
6
(12) -2 (13) f(0)=0 (14) f)==

Exercise 9.6
D@ |@ |G |6 || @O |10),|@11)|@12) |(13)|(14) |15
2 3 4 1 1 4 2 2 2 3 4 3 4 3 1
(16) | (17) | (18) | (19) | (20) | (21) | (22) | (23) | (24) | (25)
1 1 1 4 2 2 2 2 2 4

Exercise 10.1
1)@ o (i) -4 (i) —2x
(2) (1)) f'a)=-1, f'a*)=1,not differentiable  (ii) /'(x) > —oo as x — 1", not differentiable
(iii) f'7)=1, f'(0")=2, not differentiable
(3) (1) differentiable (11) not differentiable
(ii1) not differentiable (iv) not differentiable
(5) atx=-1and x =8 are cusps

X1 - Mathematics 274
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at x=4 itis not continuous, atx =11, tangent is perpendicular

(6) does not exist

(7) (1) not differentiable at Xx=nz,ne z

Exercise 10.2
(1) 1-3cosx

(4) —sinx—2sec® x

(7) e*(cos x+sinx)

) (1—x)cos x+ (L+ x)sin x

(10 - >
(sin x+cos x)

(13) tan@sec@+cosf+siné

(16) e [1 —log x]
X

(18) T cosE x
180 180
@ Exercise 10.3

(1) 5(2x+4)(x* +4x+6)*

(4) X*(1+ x3)_§

(7) 7(3x* +4)(x> +4x)°

(10) —3x*sin(a®+x°)

8(2x-5°.
(13) m[—u +30x-5]
(16) — %

2(t° +1)* (* -1)*

(19) sin x(1+sec® X)
(22) 3sinxcos x(sin x —cos X)

33 +2e*

(29) (1+e*)?
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)
()

(8)

(11)

(14)

(17) e [—3(x2 +5)log(1+ X) +
1+x

(19)

()

()

(8)
(11)

(14)

(17)

(20)

(23)

(26)

COS X —Sin X

3t2cost—t3sint

Xsec’ X —tan x
X2

COs X + sin X

(1+cos® x)
sin® x

log,, e
X

3sec? 3x

1
3 '[—1 i 1+l2
2 t t

8x° +14x
2

3(x*+2)?

14 -3x
2(7-3x){/7-3x

1
5 *(logb)

X2

—k sin kx sin(2 cos kx)

2% +1

4\/§\/x+\/§

275

®

(i) not differentiable at X =(2n +1)%, nez

(3) xcosx+sinx

(6) 4secttant+sec’t

1
1+cos X

(9)

XCOS X —2sin X
X3

(12)

(15) xcos2x+sin xcosx

X +5

+2xlog(1+ x)]

(3) —sec® xsin(tan x)

(6) e*cos(e”)

2

(9) %sec2 t(l+tant) @

(12) 20sec5xtan5x

(15) e X[1-2x?]

(18) —sin xsec?(cos x)

sec? X

J1+2tan x

(24) —6sin 2x(1+cos® X)°

(21)

(27) e***[cosx—xsinX]
Answers
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| T ®
AXA X+ /X +24/x +1 (29 cos(tan\/sm )sec (\/sm )cosx 0) 2
8\/—\/x+«/§\/x+\/x+\/— 24sin x 1+x°
Exercise 10.4
1) X°°SX£$—sinxlong (2 Xl"gx(zk))(ng (log x)* {—+log(logx)}
y(@2x-1) y(xlogy—y) ogx | log(cosX)
(3) (L 2y) (4) X(y10g X—x) (5) (cosx) [—X tan X log X}
©) _; @ XX +y2 +y @) 1-sec®(x+Yy)—sec’(x—Y)
a’y X = pfx? 432 sec’(x+Yy)—sec’(x—y)
6
(10) E (11) i o (12) 1 (13) —tant
t* -1 2 3
(14) tant (15) o (16) i 7) \1/1_7
(18) 1 (19) cosx’ (20) 2 (21) 5
(22) -1 (23) —2—
@ 1-x%)?
Exercise 10.5
M@ @ 6|6 76 0|00 11 ad2 |as)| @14 ads)
2 4 3 3 1 4 3 2 1 4 3 3 2 2 4
(16) | (17) | (18) | (19) | (20) | (21) | (22) | (23) | (29) | (25)
2 3 1 4 2 4 1 1 3 2
Exercise 11.1
X . 1 L3 7 : =
Q) (!) E+c (T) —6—6+c (|||) ?x +cC (fv) EX +C
(2) (1) —cotx+c (if) secx+c (iii) —cosecx+c (iv) tanx+c
(3) (i) 12°x+c (i) log|x|+c (iii) e"+c
(4) (i) tan™" x+c (i) sinx+c
Exercise 11.2
. (x+5)’ . 1 L2 2
1) @) —+ (i) —9(2_3)()3 +C (iii) 9(3x+2) +C
cosBx L sin(3-11x)+c Lo cot(dx—7)
2 (1) +C (i) 1 (i) — = +C
3) (i) le3x‘6+c (i) & +C (iii) —1I0g|6—4x|+c
3 7 4
XI - Mathematics 276
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@) (i) 5tan§+c

(5) (i) %sin‘1(4x) +C

Exercise 11.3

1

cot(3x-1) N
3(2-5x)°

3

1 (x+4)° N

-

3) 5tan%+93in 2x+2sec(5x+3)+c

(5) 2tan™*(3x+2)+3sin*(3—-4x)+cC

Exercise 11.4

(1) 2x* —5x+3
(4) (i) 8 seconds
(5) (i) 2.4 sq.cm (i) 0.4sq.cm
Exercise 11.5

2
X—+4x—3|og|x|—g+c
2 X

(1)

(4) tanx—cotx—2x+c

—3cot X—4cosec X+¢C

(7)

i
2

(ae)”

log(ae)

22x+2

sin5x

(10) +sin x]+c

(13)

22—3X

15
(15) 3log 2

+C

log 2

(17) 2log|x+3|-log|x+2|+C

(19) log +3tan~ x+c¢

X+2
X_

Exercise 11.6

(1) V1+x* +c

(4) log|10* + X" |+c

‘ ‘ 13_11th-Maths-Vol2-Answers.indd 277

(i) —écosec(Sx +3)+cC

(ii) ésin‘l(9x)+c

(2) 3(x*-x*-1)
(if) 39.2 m/sec

H .  EEEw

1
i) ——sec(2—-15x)+c
(i) —-sec(2-15%)

(iii) %tan‘1(6x)+c

c (2) —2sin(5-2x)+3e*°—6log|6—4x|+cC

(4) 2sin”'(4x)+9sin*(3x) —3tan*(5x) +c¢

(6) sin(§—4j+log |7x+9| 15e5 te

(3) 2x*—3x*+5x+26
(iii) 78.4 m/sec

2

X 8x° 2
(2 7+Iog|x|+2x+c (3) T+26X —-180x+c
(5) 2[sinx+xcosa]+c (6) —2cosec2x+c ®
(8) x—sinx+c 9) 2[S|n33x+smx]+c
(11) %[x—ﬂnltox]+c (12) —%cos4x+c

2 502 3
14) —(3x+7)2——=(3x+7)2+cC
()15( )3( )
3

(16) %[(x+3)2 +(x—4)2]+c

1

(18) Iog|x—1|—%|og|x+2|+ +C

3(x+2)

2

(20) X?+3x—log|x—1|+8log | x=2]|+c

(2) %tan‘l(x3)+c (3) log|e*+e™|+c
(5) —2cos/X +¢ (6) log|log(sinx)|+c
277 Answers
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s 1 N2
(7) log Iog(tang) +C (8) b—lzlog|a2+bzsin2x|+c (9) WH
(10) (@+~/X)? = 4(L+/X) + 2log|1+ x| +¢ (11) log|log(log x)|+c
RWNL _w\18
(12) —e ™ +¢ (13) 2+/secx +c (14) { 1;() _a 1;) +C
sin®x  sin®x .
(15) — (16) (x—a)cosa—sinalog|sec(x—a)|+c

6

Exercise 11.7

1) (i) e*[3x-1]+c ii _xcos3x+sm3x
(1) () e[ ] (i)
3 9
(iii) —e™>[5x+1]+c (iv) xsecx—log|secx+tanx|+c
. xXlog|x| X o akral2
2 (1) T—I+c (i) e*[9x° —6x+2]+cC
(iii) x®sinx+2xcosx—2sinx+c (iv) —x>cos x+3x” sin X +6XC0s X —65sin X +¢
(3) (i) =sin™" xy1-x* +x+cC (i) lexz[x“—2x2+2]+c
® 2 ®

(iii) %[4xtan14x—log‘\/l+16x2 ]+c (iv) Z[Xtan‘lx—log‘x/1+x2

|+e

Exercise 11.8

ax 2x
@ o Ze ~[acosbx+bsinbx]+c (i) [2sin x—cosx]+C
a“+b 5
(i) e5 [2sin 2x —cos 2x]+c¢C
e—3x e—4x
2 @ - 3 [3sin2x+2cos2x]+c @) - 10 [2sin 2x+cos 2x]+cC
e—3x
i sinx—3cosx]+c
(iii) 10[ ]

Exercise 11.9

X

(1) e*log|secx|+c 2 ;—+c (3) e*secx+c
X
(4) e*tanx+c (5) xe™ X +c (6) — X i
1+log| x|
XI - Mathematics 278
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Exercise 11.10

L1 2+X o1 5+2x o 1 3Xx—-2
1) (i) =lo +C ii) —Ilo +C iii) —Ilo +C
()()4 g2—x (i 20 g5—2x (il 12 g3x+2

+C (iii) Iog‘x+2+\/x2+4x+2‘+c

1 V234 L1
(2) (I) 2\/§I09|\/§+3—X|+C (") Elog

®® IOg‘X+2+\/m‘+C (“)|09‘X—2+\/ﬁ><+S‘+c (iii) sin‘l(%)ﬂ:

Exercise 11.11

x_é +c (i) glog|x2+2x+2|—7tan‘1(x+1)+c

Q) () log |x2+4x—12|—%log

X+

(iii)Elog|2x2—2x+3|+£tan*1 211, ¢
4 2 J5

(2) (i) 5sin”' 2 2 5 9+4x—x" +c (ii) \/x2—1+2Iog‘x+\/x2—1‘+c
J13
(iii) 2\/x2+4x+1—|og‘x+2+\/x2+4x+1‘+c
Exercise 11.12

OO XTH x2+2x+10+%log‘x+l+\/x2+2x+10‘+c

(ii) XT_l\/x2 —2x—3—2|og‘x—1+\/x2 —2x—3‘+c
(iii) )(T_Sx/lox—x2 —-24 +%sin‘1(x—5)+c

3

@ ) %[(2x+5),/9—(2x+5)2+9sin1(2X+5)]+c
(ii) %[(2x+1)«/81+(2x+1)2 +81Iog‘2x+1+«/81+(2x+1)2
(iii) XTH\/(X+1)2—4+2|09‘X+1+«/(X+1)2—4‘+C

Exercise 11.13

W@ ]| @ |G |6 |06 |6 |10]|al)|d12) | d1s3) | d14) | 15
1|3 |4 |1 |3 |1 |3 | 2|43 |4]2]4]4]01
(16) | (17) | (18) | (19) | (20) | (21) | (22) | (23) | (24) | (25)
1 3|2 |4 |1 ]3| 4|3 ]|1]4

|+
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Exercise 12.1
(1) (i) permissible (i) not permissible  (iii) not permissible

R 5 .. 4 1 .02 7 .. 247 ... 37
(2) (i) > (i) 1 3) () 3 (i) 5 4) () - (i) - (G)(0) “ (i) 258 (iii) 256
37 N7 . 14 2 .5 .. 2
(6) 100 (7) (I)g (")E (8 (')E (")E("')E
627 . 5 .
9 -8 (20) () o (i) 2to 3
Exercise 12.2
@) @) g (ii)% (iii)) % (iv) 1 (2) (1)0.50 (i1) 0.35 (iii) 0.20
3) 11 (4) (1)0.8 (ii)) 0.5 (iii) 0.3
36
(5) (1) 0.9984 (ii) 0.0016 (6) (1)0.64 (ii) 0.44
Exercise 12.3
(1) No (3) 0.5 (4) ()0.5 (i) 0.9
@ (5) g 6) (i) % (i) % (7) (i)0.5 (ii) 0.375 ®
(8) () % (i) 4% (iii) j—(l) (9) 0.75
. .. ) .5 .1 13
(10) (1) 0.3 (i) 0.5 (i) 0.5 (iv)0.5  (11) (1) 28 (i) 1 (12) 0
Exercise 12.4
11 .6 N7 .3
(1) 0.028(2) (i) 20 (i) Tl 3) () 250 (i) -

15 L9 2
*) 21 (6) () 5 () 2

Exercise 12.5
D@ @ |G |6 @@ |0O | 10)|@11)|12 |(13) 24|15
4 3 1 2 2 1 1 4 2 3 3 1 4
(16) | (A7) | (18) | (19) | (20) | (21) | (22) | (23) | (24) | (25)
1 4 3 2 3 2 2 4 4 3
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