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ASSIGNMENT
CH-INVERSE TRIGONOMETRIC FUNCTIONS
Q1. Evaluate the following:

(i) sin2sin™ 0.6 (i) sin(3sin"' 0.4] (i) tanﬁztan*%ﬁ (iv) sin’’ ﬁsin%"ﬁ
J0ooomm, . Br 0 30 ] NCYI 3¢
(V) cos HCOSH 4HH (Vl)smg3 sin E 5 ﬁg(vu) cos%cos E 2% E
(viii) sin”’ Dsinz—n
1 3 1

ANS: (i) 0.96 (ii)0.944 (111)—(1V) —(v) —(Vl) \f( ii) - \/——\/71
Q2. Express the following in the simplest form:

@ 1- cosx g

t —
(M) an” @ 1+ cosx% ,0<x<m (ANS: )
0 cosx [J 1 X
tan”' — —
(i) tan O e 2 Y32 S (ANS: 4 2
(iii) tanID cosx T, x<—(ANS —+—)
H1-sinxd 2 42
ydcosx-sinx[] T
S0\t cosx-smxy T n m_
i) " Hcosx+ smxH c e (ANS *)

Q3. Write the following in the s1mplest form:

0) tanlg %,-a< x<a (i) tan'lg a-x%’_éﬂ x< a
Ova® - x* 0 GVat xf
. .8 x B LB x B
iii) sin [ 0 iv) cos [] 0
(iii) ot (iv) - '—x2+a2D

(ANS: (i) sin”' = (i) o5 (i) tan”' = (iy) oot D)

Q4. Prove that:
1 1

i) sin(cot'lx) = NTee (ii) cos(tan'1 x) : I

QS. Prove the following:

12 4 ., 63 . . 3m
. 3 1 1 1 .o 1 1
sin —+cos —ttan —=T tan 2+ tan 3= —
(i) sty 5 6 " () 4
1 1 31

2tan”' =+ tan"' = = tan”' —

(ii) 2 7 17
10, . 2x L1-20 x+y

iv) tan—rsin + cos = if [x{<1Ly>0andxy> 1
(iv) tan - fsin - 25 ™ 1_xy,lfll v y

P.T.O.
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(V) tan_lx/;— %cos ﬁl_xﬁ x0 [0’1]

Q6. Prove the following:

+ +
(i) tan @\/1 cosx + VJ1- cosx %: ToX 0ccem
@\/1+ cosx-+1-cosxd 4 2 2
(i) cot”! @\/l+ sin x + \/l-smx%:f,o oy
D\/l'i' sinx - V/1- sin xf 2 2
S HATY x - A - 1
(iii) tan‘% x%=£ —cos ' x,0< x< 1
Avli+t x++1-xf 4 2
_ _ 2
(iv) tan” D\/l 2 -l x% Z, lcos"xz,—1< x<1
\/1+x +\/1 x2@ 4 2
tan” )c+tanID 2x 0. tan'lDSx_x3D X|<l
Y 11- %2 1 Hl 3x ZD’ 3

+
(vi) cos™ x = 2sin”’ ‘{1 = 2cos’’ /1 X

(vii) tan”' \/x = %cos lﬁl—xﬁ x0[0,1]

Simplify:

., 03 4 . [
COS —COSXxt —SsInx
(v) 03 5 S

N 12 . [
S1in —COSXt —SInx
(vi) sin "3 1300

L4 . 45
(ANS: (v) x- tan ‘5 (vi) x+ tan 1—)
- _1Dsmx+ cosxU 1 Dsmx+ cosxU m SIT
(vii) sin H H —<x< — (v111) cos’ H H —
4
. n
(ANS: (vii) x1t Z (viii) x- Z)
Q7. Prove that:
2
(i) sec’ (tan 12) + cosec’ (cot 13) =15 (i) sin Ecot {cos(tan x)}% ;Cz ; ;
af . ) x*+1 -1 -1 o
(iii) cos %tan ‘[ sm(cot 1x)]H: e (iv) tan —+ tan" —+ tan Fa
43 43 L8 1 41 ] 1 41
tan”' =+ tan”' =- tan”' — = — iytan' —+ tan"' =+ tan"' =+ tan”' —= —
(v) tan 5 19 4 (vitan * g8 4
v a4 5 16 1 3 433
11) sSin " —+sin —+sm —= — iii) sin "Z+ cos' ==z cos ' =
(vif) sin 13 52 (viii)sin 3 3 % 6

P.T.O.



Page 3 of 5

a1

| o1 n
ix) 4tan”' =- tan"' — + tan —
(ix) 5 70 99 4

(x)2tan™' %+ sec”’ ¥+ 2tan”’

Q8.If a> b> ¢> 0, prove that
a1 la b+1D 4 0bct 11 yOeat 10

cot Ha‘ H cot’ Hb_cH+cot HC aH m

Q9.1If v+ cot™! (\/cosx) - tan”' (\/cosx) , prove that sin y = tanzg

Q10. Prove thattan” L v fan ' 2= L wherex’ + y* + z* = 12
xr yr zr 27
2
2
Q11. Ifcos’™ + cos ! L = ¢, prove that = - “Xcosa + Jb} = sin’ @
a a

Q12. Ifcos™ x+ cos™' y+ cos z= 1, prove thatx’ + y* + 22 + 2xyz = 1,
Q13 Ifsin' x+sin"' y+sin"', prove that

(i) -+ y\/l- o+ -2 = 2xyz

(i) xt+ oyt 2t AxPy?s s 2(xzy2 t Pzt szz)
VI X7 - V1- 278
Q14. Iftan’ Djl al jl = B , then prove that x° = sin2¢
x4 x

Q15. Prove that cos’ 1Jcosa + cosp 0 2tan”' tan—ta
H 1+ cosa cos H H

B
Ly

Q16. Evaluate 005(2005'1 x+ sin’ X) at x= -, 0< cos' x< 1 and

-%s sin”' x < %'(ANS:_\/%)

Q17. Prove that:

1
ga

3 2
T cosec Hlta G—H 'B—seczﬁltan'lﬁ—ﬁ: (o + ﬁ)(a 74 /32)
2 02 fo 2 2 a
Q18. prove that:
a1-x l-y_ 0
tan”' —— - tan”' —= = sin

tx \/l+x NIER'S

Q19. Prove that:

om 1 qall ogmr 1 vall _ 2b
tan[—+ —cos ' —[]+ tan[]—- —cos ' —[] = —
04 2 bQ 04 2 bl a

Q20. Prove that:

a0 HcosZa sec2f + cos2f sec2a []

tan 5 %: tan'l[tan2(0r + p)tan* (0 - ﬁ)] ttan"'1

P.T.O.
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cos(cot'1 (sec( sin”' a)))

Q21. If x = cosec Etan'1 E and

E, where a1 [0,1] .Find the

relationship between x and y in terms of ‘a’.
Q22. Simplify each of the following:
(i) tan” lﬁa xﬁ x < —(ANS tan” Z+ tan™' x)

Oacosx- bsinx[] 1

y = sec Ecot'l[ sin( tan”' (cosec(cos"1 a)))

1 a

n
< <——tan > -1 t = -
X<y tany (ANS: tan 5 x)

ii) tan ,
(if) Hbcosx+ asin x 2
(03a’x- x° [ 1

(i) tan™' H T 3y H \f< T« T(ANS 3tan” —)

(iv) sin"'| xv1- x - Vxy/1- ¥’} (ANS:sin™' x- sin” Vx)
) tan '{ x+ 1+ x2> x0 R(ANS;%- %cot'1 x)
(Vi)tan'1 IR x] ,x 0 R(ANS;lcot_1 x)

DF-I@
D X

H\/l + x? 1@

1
(viii) tan”' x# 0(ANS = Etan 'x)

/ - |-
(ix) tan™ a x,-a< x< a (ANS: —cos 1£)
at x 2 a

(vii) tan”' * 0(ANS: —tan lx)

., 8 A 1 ., x
(x) fan Ecﬁ az-ng’-a<x<a(ANS:55m ;)
(xi) sin”%x+ 1_x2%, iy x<—(ANS —+ sin”' x)
1 V2 g 4
N TR
(xii)sin 1@ * x\;z X§,0< x<1(ANS: _+ %cos x)
. L
(xiii) smgztan - E(ANS Ji-3)

(xiv)cot :

P.T.O.
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Q21. Solve the following equations for ‘x’:

) sinﬁsin'lé+ cos"lxﬁ= 1 (i) tan™’ Y 4 tan x: ; = %
x- X
B _ m aox-1 L 2x-1 23
iii) tan ' 2x+ tan ' 3x= — jv) tan”' =——+ tan™ = tan ' ==
(iii) 4 (iv) tan -7 2xt 1 36

(v) 2tan”'(cosx) = tan' (2cosecx) (vi) sin”' 3?)6+ sin'I%: sin”' x
- . m o ] ] ]

(vii) sin”' {1- x) - 2sin”"' x = 3 (viii) s1nH200s 1[cot(2tan lx)}E— 0

(ix)tan” v’ + x4 sin” Vil 4 xt 1 l (x) tan”'(x+ 1)+ tan”' (x- 1) = tan'I%
1 1 1 l m .o . -1 n

xi) tan"'—+ 2tan"' =+ tan"' —+ tan"' — = — (xii) sin"' x* sin”' 2x= —

( ) 4 5 6 x 4 ( ) 3
o 2x L 1-x° g

xiii) 3sin™' - 4cos”! + 2tan”’ = —

(xiii) 1+ x? 1+ x? 1-x* 3

(xiv) cos™ x + Sin_lg_ % (xv) tan'l(x- 1) t+ tan”' x+ tan'l(x+ 1) = tan” ' 3x

- . a1 01 |
(xvi) tan(cos lx) = smﬁcot 15@ (xvii) tan lﬁﬁﬁ- Etan 'x= 0, where x> 0
ces - - m
(xviii) cot”'x- cot™ (x+2) = E,where x>0

(ANS: () * ¢, (i) *> +T’(“i) Xe 2, (i) ¥ §,(v) x= D) xe £, (vi)

x=0 (V111)x-+1-1+f1+\f (ix) x = 0'1(x)x——(x1) 421,
1
(xii) x = %\E ,(xiii) x = ﬁ(xiv)x: 1,(xv)x= 0,2 3,(xvi)x = ?’

(xvii)* = %,(xviii)x = 3)

P.T.O.



ASSIGNMENT

CH-MATRICES
Ox-y 2x+z0 0-1 50
Ql. Iszx_ y 3z+ WH - HO H find Xy Vs 2y W,

(ANS:x: Ly=2,z=3w-= 4)
Q2. Find the value of x, y ,a, and b if

2x-3y a-b 30 0 -2 31

1 1 x+dy 3a+4b] O 6 29f

(ANS:x= 2,y La=3,b=5)
Q3. For what values of x and y are the following matrices
equal?
2x+1 2y [ Ox+3 y*+ 20
ol 2 < [ B 0
00 »y -5y 0o -6 [
Ox+3 z+4 2y-70 0 0 6 3y-20

Q4.If4x+6 a-1 0 J=: 2x -3 2c-27 Obtain the values of

Ab-3 3b z+2eB Bb+4 -21 0 f

a, b, ¢, x, y, and z.
(ANS:a=-2b=-7,c=-1x=-3,y=-52=2)
QS. Give an example of

(i) a row matrix which is also a column matrix,
(ii) a diagonal matrix which is not scalar,
(iii) a triangular matrix

Q6. Construct a 2x 3matrix whose elements ¢; are given by
o (it ) o (i7J) e (i72)) ey 207 3))
() q, - — (ii) 4, = — (iii) a4, = — (iv) —

_[F3i+ ]
(V) a4y = T,

Q7. Construct a4x3matrix whose elements ¢; are given by
(@) % - —(11) o, = i (i) 2, = 20°

]
D() -/ _12DD

w3 A Al
D/ 0 /DD2

(ANS: 06 2
° D,D
Vs 0 -

0
3D9D9 15 7 D)

0 04 4%% A 28%
D/ AN 12 10 28

B N S



) .. .0x zO 01 -10 03 50
Q8. Find x,y, z,tif 20 = 0+30, =30, 0

(ANS:x=3,2=9,y= 6and t = 6)

9. Solve th i " DxZD_3DxD: [- 20
Q9. Solve the matrix equa 10n%y2% DYRPYE
(ANS:x=L2and y=3t3v2.)

06 -6 00
Q10. Find matrices X and Y, if 2X- Y= L4 2 1Hand

03 2 50
X+2Y—H_2 i ‘7H'
03 -2 10, 00 2 2C
(ANS: =0, 3" o -39

Q11. Prove that the product of matrices

0 cos’f cosf sinf [ 0 cos’¢ cos( sm(p 0

0 . o, [ : Dis the null matrix when
fcosf sinf sin“f fcos¢ sin ¢ sin¢

¢ and ¢ differ by an odd multiple of ..

01 -10 _ ODa 10 : .
QlZ.IfAZH2 -IH’B:Hb _1Hand(A+ B)" = 4*+ B*, find a and b.

(ANS:a= 1= 4
00 10 2
Q13. If4- 1 o find x and y such that(x/+ y4) = 4,

01 10 0 1 10 0i @0 @O i [
(ANS: L5 50 5 O L 5 )
2 -10 05 20 02 50
Q14. Let4- Loaf B= 0y 4H’C: L sh: Find a matrix Dsuch

thatCD- 4B=0,

AN o1 1o
(ANS: 57 4 D)

Q15. Find the value of ‘x’ such that:

01 3 20010
0d,0

1 x 132 5 13025=0,

A5 3 2ARxf



02 -10 -1 -8 -100
Q16.If J1 0:4=:1 -2 -57 find A.
3 48 B9 22 157

01 -2 -50
(ANS: 54 OH)

2 0 10

Q17. Let /(x)= - 5x+ 6 Find f(4)if4= 2 1 37,
a1 -1 08

01 -1 =310
(ANS: -1 -1 -10])

55 4 40

02 30 )

Q18. Let 4- ., ,jand f(x)=x*-4x+7 Show that /(4)= 0 Use
this result to find 4°.

L. 18 <930
(ANS: 4 =05 gf)

Q19. Prove the following by the principle of mathematical

induction:
3 -4 0+ 2n -4n [

0
If4- o -afs then 4" - D 2anor every positive integer n.

0 cosa sing [

Q20. If 4= ] , then prove that

-sing  cosd H
. ) .. , _[Ocosna  sinnd [ ..
) 44 =4, (i) (4) - L sinm cosns 2 fOT €very positive
integer n.

Q21. If ‘a’ is a non-zero real or complex number. Use the
principle of mathematical induction to prove that

If A= Ja 10 hen A - Oa" na”’lDf e .
HO aH’ then H 0 4 H or every positive integer n.

Q22. Under what condition is the matrix equation
A*- B> = (4- B)( 4+ B) is true?
Q23. If 4B= Aand B4 - B, then show that 4= 4,B° = B.



0l 2 20
Q24.If 4= 2 1 -2is a matrix satisfying 44" = 91,, then find the
Hae 2 bA
values of ‘a’ and ‘b’.
(ANS:a=-2andb= -1)
0 2y z1[
Q25. Find the values of x, y, z if the matrix 4 - Hx y - Z% satisfy the
-y oz
equation 4" 4= I,

1 1 1
(ANS:x:iE’y: iﬁ’Z: iﬁ)



ASSIGNMENT
CH-DETERMINANTS

o -2 30
Q1. For what value of ‘x’ the matrix 4- El 2 1 %is singular?
He 2 -3{

(ANS:x=-1)
Q2. Determine the values of x for which the matrix
Ox+1 -3 4 7 .
4= H "5 ox+2 2 %is singular. (ANS: x = 0,5(3i V205))
04 1 x-6f
Q3. If [mnotes the greatest integer less than or equal to the real number

under consideration, and-1< x< 0, 0< y<1, 1< z< 2 then find the value
of the determinant

et Dl 4]
[+ DI+ 4]
[ Dl [

(ANS: 1)
01 30
Q4.1f4+ H2 1H’ find the determinant of the matrix 4° - 24. (ANS: 25)

Q5. Find the minors and cofactors of elements of the matrix

3 -20
0, 0
A= 4 -5 67
B 5 24

M, = -40,M,, = -10,M,, = 35
(ANS: M, = 16,M,, = 8, M, = -4 )

M, = 8M,=14M,=-17
X sinf  cosf
Q6. Prove that the determinant |-sinf  -x 1 |is independent of 6 .
cosf 1 X
3y . . .
Q7. Let e 1l a1l Find possible values of x and y if x, y are natural
numbers.

(ANS:(1.2):(2.4)5(4.2);(8.1))



cosl5’ sinl5°
sin75° cos75°|"

Q8. Evaluate

Q9. Without expanding evaluate the following determinants.

41 1 5 1 a btc b-c c-a a-b
i) 79 7 9 (i) 1 b cta (iii) [c- a a-b b-c
29 5 3 I ¢ atb a-b b-c c-a
1 bc a(b+ c) xty ytz ztx b’c*> bc btc
@iv) I ca b(c+ a) W) | z X Y | (vi) c’a’® ca cta
1 ab c(a+b) 1 1 1 a’b’ ab atb

sing cosq  sin(a + 4 (
(vii) [sinf cosp sin(f + 7 (Viii)(ay + a-y)z (ay - a.},)z 1
sinf cosy sin(y +4) (

265 240 219 1 a a’-bc
(ix) [240 225 198 (x) [l b b*-ac|= 0
219 198 181 1 ¢ c¢*-ab

Q10. Prove the following:
1 a a
@p b b*|= (a-b)(b- c)(c- a)

2
1 ¢ c

1 a a
(ii)l b b :(a-b)(b-c)(c-a)(cﬁ b+ c)

3
1 ¢ ¢

X y z
(iii) x y2 z*| = xyz(x- y)(y- z)(z- x)
X y oz
a p y
avy|a® By =(a-B)(B-y)(y-a)(a+By)
Bry yta a+f
a b ¢ 1 1 1
V) a b = b 02:(a-b)(b-c)(c-a)(ab+bc+ca)

2
a
bc ca abl | b




-a* ab ac
(Vi) ba -b* bcl|= 4a’ b c?

ac be -c*

(b+ 0)2 a’ a’
vii) | b (cta)” b |z 2abc(at bt )
c? c’ (a + b)2
b+ c’ ab ac
(viii)| ba td® be | 4d’hC
ca chb a’+ b’
xty X X

(ix) [5x+ 4y 4x 2x[= X’
10x+ 8y 8x 3x
a b ax+ by
(x) b c bx+t cy|= (b2 - ac)(ax2 + 2bxy t cyz)
axt by bx+tcy 0
a b-c ctbh
(xi) [atc b c-a=(a+b+c)(a2+b2+c2)
a-b bta c

3a -atb -atc
(xii) |"bta 3b  -btc|=3(atbtc)(abt bt ca)
-cta -ctb 3c
at bt 2c a b
(xiii) | ¢ bt ct2a b |=2(a+b+c)
c a ctat2b
a-b-c 2a 2a
(xiv) | 26 b-c-a 2b |=z(atb+c)
2¢ 2¢ c-a-b
atbtc -c -b
(xv) -c at bt c -a :2(a+b)(b+c)(c+a)
-b -a atbtc
a b c

xvi) l[a-b b-c c-al=a+b+ - 3abc
(xvi)
btc cta ath



1 a*+bc o

(xvii) [| ' +ca b|=

1 *+ab ¢

a’ b
(xviii) |»”
C2 a

(b+ 6)2 a

(xix)|

Z -
bz-(c-
e |

2

)
a)’
)

)

-p)?

bc

-(a- b)(b- c)(c- a)(a2+ b’ + cz)

bc
ca|= (a- b)(b- c)(c- a)(a+ b+ c)(a2+ b+ cz)
ab

ca|= (a-b)(b- c)(c- a)(a+ b+ c)(a2+ b’ + cZ)

ab

'

2b°

c-al= (a+ b- c)(b+ c- a)(c+ a- b)

(xx) 24° -b(c2 ta’- bz)
24° 2b°
(at1)(at2) a+2 1
(xxi) (a+2)(a+3) at3 1j=-2
(a+3)(a+4) atd 1
a’ 2ab b*
(xxii) |0° @ 2ab|=(a'+ b))
2ab b’ a’
a b-¢ c¢c-b
(xxiii)ja-¢ b
a-b b-a c
a+ b’
c c
c
2+ 2
(xxiv)| a bre a |= 4abc
a
2 2
b b c ta
b

2¢°
27

-c(a2+ b* - cz)

Q11. If a,b,c are in A.P. then show that

xt1

xt2 xta

x-3 x-4 x-q0

(@) [xt2 x+t3 xtb=0 (ii)|x-2 x-3 x-B1=0

xt3 xt4 x+tc

x-1

x-2 x-YV

= abc(a2 t b4 02)3



Q12. Solve the following:

atx a-x a-x x-2 2x-3 3x-4
(i) la-x atx a-x/=0 (ii) x-4 2x-9 3x-16/=0
a-x a-x atx x-8 2x-27 3x-64
15-2x 11-3x 7-x 1 x x°
(i) | 11 17 14120 (v) |l a a’|=0,a%b
10 16 13 1 b b
x+1 3 5

W) |2 xt2 5 |=0
2 3 xt 4
Q13.If a, b, ¢ are all positive and are p™, q™,r™ terms of a G.P., then
show that:
loga p 1
A=|logh g 1=0
loge r 1

Q14. If a, b, ¢ are positive and unequal, show that the value of the
a b ¢

determinant > ¢ a|is always negative.
c a b

Q15. Show that the points (a.b+ c),(b,ct a)and(c,at b) are collinear.
Q16. If the points (2.0),(0,5) and (1,1) are collinear, prove thata+ b= ab.
Ocosa -sina OO

QI8.1If 4= ;sind  cosa 03, find adjdand verify that
70 0 I

AladjA) = (adjA) A= |A|1

o 3 30
Q19. Find the inverse of 4- Hl 4 3% and verify that 47'4= I,
Al 3 4f
tan x[] Ocos2x - sin2x[]

01
A=
Q20. If H' fan x

21.If A= - 2Dand B= o7 verify that | AB B B4,
Q 7 5n 8 9 y

1 H’ show that 4" 4" = Hsin2x cos2x H



02 0
Q22. Show that 4= H H satisfies the equationx’ - 6x+ 17= 0. Hence

3 4
find 4. DANS 4= 2% O
nd 4 & . 17H‘3 2HD
IR Ui )
Q23. For the matrix 4 - , find x and y so that 4" + x/ = y4, Hence,
37 54 y
i D7 -1/00
find 4. JANS : x= 8andy=8 47" = 0/8 /800
ﬁ 0-7 yuﬁ
0/8 8 [
o1 2 20
Q24. Show that the matrix 4- b 2Dsatisfies the equation
0 0 q
2 2 17
lD-3 2 270
A2-4A-513=OandhenceﬁndA".(ANS:A'1=EE2 -3 2%)
A2 2 -3{

Q25. Find the matrix A satisfying the matrix equation

02 10 0-3 20 01 OO

A =
B 20%ds -30 Ho 1f

[ o 100

JANS : A= 0l

0 ot ogg
Ja b 0

Q26. Find the inverse of the matrix 4 - %c 1+ bcgand show that
[ a [

ad™ = (a2+ bc+ 1)]- aA.

450 _
Q27.1If 4+ HZ lH,then show that 4- 37 = 2(I+ 34 1)
05 0 4p ol 3 30
Q28.Given4= 2 3 25, B'=-1 4 37 Compute(45)".
12 1F A3 4F

0-2 19 -2700

i
0 m 00
ﬁANS. -2 18 -254p,

-3 29 -42f]



Ocosa -sina  Of Ocosfp 0 sinf [

Q29. Let F(0)=%Sin0 cosa 0% and G(ﬂ)=% o 1 0 %thenshow
50 0 14 B-sinf 0 cosff

that

@) (0 )E = Fl-a] i) BG(8)E = 6(-8)

Git) 67 (o) G(8 )8 = G[-p) F(-a]

Q30. Show that:
0 1 - tanf /200 1 tan /20" Ocosf - sinf [
Htan@/Z 1 HH-tan9/2 1 H _Hsinf) cos@H

Q31. The sum of three numbers is 6. If we multiply the third number by
2 and add the first number to the result, we get 7. By adding second and
third numbers to three times the first number we get 12. Use matrix
method to find the numbers. (ANS: 3, 1, 2)

Q32.If f(x) = ax’+ bx+ cis a quadratic function such that /(1) = 8,
f(2) = 11and f(-3) = 6, find / (x) by using matrices. Also find /().

Q33. Solve the following systems of equations by using matrices:

2.3.10_ 4 6. 5_ 6 9 20_
(l) —+t —+t —=4, —- —t —= land —+ —- —= Z(ANS: 2,3, 5)
X y z X y z X y z

(ii) 3xt ytz=2,2x-4y+3z=-14x+ y-3z= -11(ANS: -1, 2, 3)
(iii) x- 4y-z=11, 2x-5y+ 2z=39,- 3x+ 2y+ z= I(ANS;-l’ -5, 8)
(>iv) 6x+ y-3z=5x+3y-2z=52x+ y=4z= S(ANS; 1,2,1)

(V) xty=5ytz=3xtz=4(ANS:x=3,y=2,z=1)

(vi) 2y-3z= 0,xt3y=-4,3x+ 4y = 3(ANS:x= 5,y= -3,z= -2)

ii E+E+E: 4’i-é+§:1’§+2-§:2 ANS :x = 2,y: 3’2:5
(vii)
x y z X y z x y z
viii) Sx-7y+ z=11, 6x-8y-2z=15, 3x+2y-6z=T7 (ANS:x=1,y=-1z= -1
(viii) y y y y

o1 -1 110
Q34.1f 4+ %2 - 3% , find 4'and hence solve the system of linear
Al 1 18

equationsxt 2yt z=4, -xt y+tz=0,x-3y+tz=2,
(ANS:x=9/5,y=2/5,z=17/5)
-4 4 4001 -1 170
Q35. Determine the product %‘7 13 H%l -2 '2%and use it to solve
A5 -3 -19R2 1 3F

the system of equations:



X-ytz=4x-2y-2z=9,2x+ y+3z=1
(ANS:x=3,y=-2andz= -1)
Q36. An amount of Rs 5000 is put into three investments at the rate of
interest of 6%, 7% and 8% per annum respectively. The total annual
income is Rs358. If the combined income from the first two investments
is Rs70more than the income from the third, find the amount of each
investment by matrix method. (ANS: 1000,2200,1800).
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ASSIGNMENT
CH - CONTINUITY & DIFFERENTIABILTY
CONTINUITY
Q1. Test the continuity of the following function at the indicated points

G
(i)f(x):Dx’x at x = 0.
El ,x=0
sin x
R ,x% 0
Gi) £(x)=0 x0T Tagx=o.
H2 ,x=0
H cost 1t /2
(iii) /(7) = Om/2- ¢ att=1/2,
H1 t=1)2

01/2- x;0¢ x< 1/2
i
(iv) f(x) =01 x=172  atx=1/2
13/2- x1/2< x< 1
f( ) _02-x,x<2
(vi) f(x)=]x-1+|x- 2lat x =1 and x =2
Q2. Determine the value of ‘k’ for which the following function is
continuous at the indicated points.

Eﬁx¢3
G) /(x)Tx-3"" “atx=3.(ANS: k= 6)
ko x=3
;x2-2x-3x¢_
Gi) /(x)=0 x+1 77 atx=-1.(ANS:k= -4)
ik x= -1
01- cos2x
Gii)/(x)= 0 2 7" atx=0.(ANS:k=1)
ok ,x=0
H2x-l,x<2
(iv)f(X):Ek X=2 atx=2.(ANS: k= 3)
xt1lx>2
Osin® kx
Xt 0
(V)f(X):E w77 Tatx=0. (ANS:k= £1
1 ,x=0

P.T.O.
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D3ax+ b, if x>1

(vi) f )'D” , fx=latx=1,find ‘a’ and ‘b’. (ANS:a = 3;b= 2)
HSax 2b,if x<1

0
%l-cgs4x Ex <0
X
(vii) / (x) = il ,ifx=0  atx=0.(ANS:k = 8)
0
i x ifx >0
A6+ Vx - 4
kcosx
XET/2
(ix) f(x):DIT-Zx x#n/ at x= 1/2(ANS:k = 6)
H3 ,X=1/2
01- coskx X% 0
(x) /()= @lxsmx atx =0 (ANS:k= t1)
0 -0
ip Y
Jcos® x - sin® x- 1
0 ,xt 0
(i) f(x) =0 J@+1-1 at x = 0. (ANS: £ = -4)
1k ,x=0
Hl c0s4x
(xii) f(x)= 0 8 0atx=0.(ANS:k=1)
Ak ,x=0
Hx 1 tann—x xt1 -2
(xiiy /() = 2 at x = 1. (ANS:k= —)
Hk ,x=1 n
(xiv) f(x)= g ;;fk Z:j: ?)atx=0. (ANS: k is any real number)
0 )
Es1n(a+1)x+ smx’x< 0
X
(XV)f(x):%c (ANS a=-—,b0R {0} ’C:E)
qvx+ bx* - \x 5 0
E bx\/; ’

P.T.O.
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E\/H px - \/l- px

,~1< x< 0
(xvi) / (x) = D2 . . is continuous in the interval
E al 5 ,0€ x<1
-

|- 11] then find “p’. (ANS: p = - 1/2)

Q3. Prove that the greatest integer function [ x] is continuous at all
points except at integer points.

Q4.Let f(x* )= f(x)+ f(») for all x,y0 R.If f(x)is continuous atx= 0,
show that f(x)is continuous at all x.

QS. Discuss the continuity of the following functions:

Rl JP
@ f(x)=0x-4"
Ho  ,x=4
sin2x
X< 0
G /(¥)=0 7
Hx+2 ,x20

Q6. Find the values of ‘a’ and ‘b’ so that the function / (x) defined by
%x+ a2 sin x, if 0< xm/4
f(x) = D2xcotx+ b, if m/dx<m/2

Hacos2x- bsinx, if m/2< x<nm

becomes continuous on[0.7], (ANS:a=1/6, b= -1/12)
Q7. The function f (x) is defined as follows:
Ox*+ ax+ b ,08 x<2
fx) = f3x42 2<x<4
E2ax+ 50 ,4< x< 8
if /is continuous on|[0.8], find the values of ‘a’ and ‘b’.
(ANS:a=3,b=-2)

i U
t -
_ anH 4 xH forx# 1/4 find the value which can be assigned to
cot2x

Q8. Iff(x)

f ( X) at x = 1/4so that the function becomes continuous every where in
[0.7/2] . (ANS: f(7/4) = 1/2)

Q9. Show that the function g(x) = x- [XI is discontinuous at all integral
points. Here | x] denotes the greatest integer function.

P.T.O.
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Q10. Show that /(x) = cosx’is a continuous function.

DIFFERNTIATION
Q11.Show that f(x) = |x|is not differentiable atx= 0.

. f( )_Dx-l, ifx< 2
Q12.Show that the function /{x) = H2x- 3 ifis 2

is not differentiable at
x=2.

Q13.Show that f(x) = x”is not differentiable at x = 0.

Q14. Show that f (X) = |x- 2|is continuous but not differentiable at x = 2.

Q15. Give an example of a function which is everywhere continuous but
fails to be differentiable exactly at two points.

Q16. Show that /(x) = x*is differentiable at x =1 and find /' (1) .

Q17. If () is differentiable at x = a, find lim"— la] -’/ ()

X- a x—a

(ANS: 24f (a) - a’f'(a))
. (ANS:2)

Q18‘ If f(Z) - 4andf/(2) = l,then ﬁndllIIZIXf(z) - ‘zf(x)
X- x_
0x? ,x< ¢,

Q19. For what choice of ‘a’ and ‘b’ is the function / (x)=1 is
Dax+ b ,x> c

differentiable at x = ¢. (ANS:a = 2¢,b= -¢?)
Q20. Discuss the differentiability of /(x) = x[x| at x = 0.

. Hxsinl, whenx# 0 )
Q21. Show that the function / (x)=1 x is continuous but

HO , whenx=0
not differentiable at x = 0.
Dax® - b, if |x| <1

I
Q22.1If f(x)= 101 is differentiable at x = 1, find a, b.

— i |x|2 1
all]
1 3
o= - _’b = —
(ANS:«a 2 2)
Ox*+ 3x+a, forx<1, . .
Q23.1If / (x) =1 is everywhere differentiable, find the

nbx+ 2, for x> 1
values of ‘a’ and ‘b’. (ANS:a = 3,b= 5)

P.T.O.
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Q24. Differentiate the following w.r.t ‘x’:

(i) sin(x" + 1) (i) ™ (i) log[sinx]  (iv) VPt 2t 1
1

(V) sin’ x (vi) N (vii) log(secx+ tan x|

o Oat bcosx[]

(viii) JREE (ix) sin™! (x3) (x) sin Hb+ aCOSXH,

b> a (Xi) eé’x
11 soe . n D n X D
(xii) log, (log7 x) (xiii) log, 2 (xiv) sec(logx ) (xv) log tanHZJ, EH

x+atx’

e ] Jat bsinx[]
(xviii) OgH—a_ bsian

8. 0x* 0§
xvi) ,[logsing—- 1] xvii) log
(xvi) \/ B 03 A (xvii)

. Tte” 1+ si o o .- .s L
(xix) ex e_x (xx) log . s%nx (xxi) Sln(msm IX) (xxii) a(sm g
e -e’ - sSmx
voo -1 2 . Dx2+x+1|] \/x2+1+\/x2-1
(xxiii) 2] (xxiv) log Icammmyaetl (Xxv) = =
0x" - x+ 1] x? t1-+x7 - 1
ANSWERS
2x+ 1

i) 2xcos(x* + 1 ii sin x iii) cotx iv) —F/—
(i) 2vcos[ " +1) (i) cosx e (i) ) S

x ' .
(V) 3sin® x.cos x (vi) (a2 ] x2)3/2 (vii) secx  (viii) ¢™"" (xcosx+ sinx|
. 3x° -\b? - a’ . . . 1
ix X) —— Xi) ¢* ¢ Xii 2
(ix) 1- x° (x) b+ acosx (xi) " (xi) xlog7x(loge7)
coen - L .\ N , .
(xiii) (log, x)z xlog, 2 (xiv) ;X sec(logx )tan(logx ) (XV) secx
0 x?
xcotg—- 1
3 [ 2abcos x

1
O T OO iy

Xvi
(xvi) B . 0x* OB
3, [logOsing—- 1]

B 03 [

4 m -
(xix) ) m (xx) secx (xxi) ﬁcos(msin 1x)

2loga.sin”' X (sin”! 2]’ SANETEIN 2(x2 - 1)

CO 1
xxil) —F7—%*a xxiii) € Xxv) -+
(xxii) T (xxiii) /—l_xz( ) e

3

2x
(XXVi) 2x+t \/T
x -1

P.T.O.
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_ e tlogx

Q25. Find —1f @)y
in3x

.0 2
(ANS:¢" [

x2 + log(1+ xzs)ﬁ; 2(sinx+ xz)sec2 2x+ (cosx+ 2x)tan2x)
X

ny

dy _

n dy
Q26.Ify = Hx tx*+a? H , then prove that”~

sin”! x

xsin’ x

Ify- t logV1- x* | then prove that

Q27.

1- x*
\/a2+x2+\/a2_x2
\/a2+x2-\/a2-x2

\/g,provethat(l-xz)%+ y=0,
dy e’
, show that ~ (l—e")m
-1
2Nx*-1°

d
Jxt 1+ \/x—l,provethatvxz'l—i:
dy
log[\/ -1-Vxt ]

show that
X

Ify=

Q28.

h thtﬂz
, show that~ = —

Q29.1fy -

1+ e

Q30. Ify -

1-¢€*

Q31.Ify -

0 10 dy
logVx + —= that— -
g% \/;E,pl'ove a dx
Q32.

Q33.

1
Ify:= —
y >
-1
2x2-1'

Ify=

X dy
- — =(1-
Q34.1fy o+ 5 prove thatxdx (1- y) ».

xsin™' x
NIEE'S ’
0

0d
Ifx = 4, prove thatXH—er y2H= 3y.

Q37. Provethat—D—\/a - x* + —sin’ —D Va

Differentiation of inverse trlgonometrlc functions:
Differentiate the following

prove that(1- x| % :

LY
X

Q35. Ify -

Q36.

-1 Dl cosxD

Q38. tan ((ANS:1/2).  Q43. tan”

N X] (ANS: (

1

21+x2))

—
1

O

><

-}

Q39. tan™' X (ANS: ~

(ANS: 1/2)  Q44. tan”' [+ 2* -

- - Ij
p—
+
><

1
2(1+ xz))

P.T.O.
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1 D oS X -1 a 1+ x2 - 1@
- T Hxt0
Q40. tan’ 0T+ sin D(ANS 1/2)  Q45. tan g . %,x
01+ i 1
Qa1 tan - SiziE(ANS 1/2)  (ANS: Q45: 2H1+ ﬁ)

Q42. tan”'secx+ tan x| (ANS:1/2)

1@\/1+ sinx + +/1- sinx

t 1/2
Q6. tan D\/l+ sinx - +/1- smx@(ANS /2)
Q47. tanlﬁ“ xﬁ(A NS:

t X

1Ijacosx bsme

Q48. @ Hbcosx+ asmxH( ns: -1)

D3ax x 0

Q49-tanD3 o § (AN 2)

Q50. ta ,/ (ANS‘ J—)

Q51. sin’' HmH osu ZD(ANS 2)

Q52. sin"' x+ sin”'V/1- x* (ANS: 0)

LBV x4 AL x@ o1
Q53. si % > (ANS m)
L0270 [ 2‘”10g 2
t e
Q54. tan E1‘4 E(ANS T )
L 0Vx+ Va O 1
QSS- tan ﬁl—\/% ﬁ(ANS.z\/;(l'I'X))
S Oat bx[ 1
Q56. tan > — " 0(ANS: )
a0 x 3
Q57. tan 0 6x2H(ANS°1+ o 1+ 4x2)
_1D 4x
Qs8. . =)
3 ﬁx‘/3+ awﬁ
1
Q59. tan 51 a )1/3D(ANS T Te s 2/3)

P.T.O.
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Q60. sin H2tan 1%
0
x[

Qe6l1.

Differentiation of implicit functions

: ; e, b 2xt )
Q62. Ifx" + 2xy+ y” = 42, find dx(ANS' R
Sy s & B gy X
Q63. Ifx* + y° = 3axy, find o (ANS'dx - ax))
_ .00 dy _ xty
log(x*+ y?) = 2tan”' 72 =
Q64. Iflog(x” + ) = 2tan 0o show that o= T
dy_ 1
Q65. Ifx\J1+ y + 1+ x = 0, prove that ; =~ (x4 1)2
Ox y 0 = dy _y
t ===
Q66. IfCOSD H an " a, prove that e
_ dy_x* |1-)°
Q67. IfV1- x* + \J1- y° = a(x’ - y'|, prove that = o N
Q68.If x* + y* =t~ land xteyt= gt lthen rove that@: -
* ¢ £ p dx x3y'
1. v
- a4 0x 1y a x'+y
Q69. Ify = btan H;+ tan- —H,fnd—(ANS e’y x )

b b Xty

2

Q70.If\/1-x2+\/l-yZZa(x-y),provethat @ fl yz
dx 1- x

2

Q71.If y\/1- x* + x\1- y* = 1, prove that Zy-—,/i -
X - x

d
Q72.Ifxy = 1, prove that d—z+ y =0

d
Q73.Ifx\/1+ y + yJ1+ x = 0, prove that1+ xz)d—i+ 1= 0,

y(Fytxty)
x(xp*+ x+ )
[+ x4 )

d
Q74. Ifxylog(x+ y) = 1, prove thatd—i = -

P.T.O.
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sinz(a+ y)

dy
Q75.Ify = xsin(a+ y), prove that = o R Py e pr B
-2
Q7e. Ifxsin(a+ y) * SinaCOS(a+ y) = 0, prove that Y. m.
dx sina
Yy

i @y
Q77.1fy = xsiny, prove that <[1- xcosy) °
2
+
Q78. Ifcos = xcos(a+ ], withcosa# ¢1, prove that % = <1
dx sina

ex(e“" - 1)

d
Q79.Ife" + ¢ = "7, prove thatd_i i

sec (x- y)+ secz(x+ y;)

sec’ (x- y) - sec’(x+ y

Q80. Iftan(x+ y)+ tan(x- y) = 1, find %(ANS:
LOGARITHMIC DIFFERENTIATION

Q81. Differentiate the following:

@2 G G (sind T @) (o)
(vi) (tan x) (vii) Sln( ) (viii) (sm x)
ANSWERS

1 \/;Dlogx 10 cos Uy _log-x COS_IXD
) xq i ii 0 i
O G

o yes': D logsin x i 10
iii) (smx [Jcos x.cotx- i iv x* x a1+ logx 10gx+ -1
(i) [sin)™ "7 o W ) Jogx+

“‘2(21 +1) (vi (tanx)l/xH ! log tan x + I sec” x[

. (0] —_ —_
(V) xx gx (vi) 0" g o D
(vii) x*(1+ log x| cos(xx) (viii) (Sin'lx)x %10gsin'1x+ _ ! H
0 sin'x /] - ¥ fi

Q82. Differentiate the following:

2
252 - 3 cotx [ 2 cotx] K 2x"+14x+3
) cotx . X" - cosec x.logx + 0+

(i) x —— (ANS: i x [ (x2+x+2)2)

X*txt2

- ; [xx(1+ log x| - ZCoseczxcotx] )
X cosec x

(i) x*e2* (ANS eV (3+ logx) )

(ii) log(x" + cosec’x] (ANS:

4
BT

2

(lV) Prakactd )C (ANS xvcosxl (l'l' lOgX) cosx+ (1' .X'lOgX) Sil’l.X] -
x

P.T.O.
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(V) (xcosx)x ¥ (xsinx)l/x

1+ tx-1 :
(ANSI(xCOS)c)x{l- xtanx + log(xcosx)] + (xsinx)l/x[ Xcotx Og(xsmx)}

2

X
Q83.Ify=a"+e"+xx+X”ﬁnd%atx=a
(ANS: deﬁ z e“+2a“(1+loga))
Q84. If 7 - 12 (20 3)7 find &
) ()cz+2)2/3 ’ dx
ANS-Qz 1—x2(2x—3)1/2%_ * L & %
( *dx (xz+2)2/3 @l'xz 2x-3 3(x2+2)@)
8. Find the derivative of ~-C L
. i W.I.t. X.
Q ind the derivative o (4x-3)" w.r.t. X
Jx(x+ 4781 3 16
AN 3 g2x 2(x+ 4] 3(ax-3)p)
m_.n - mtn d_:Z
Q86. Ifx"y" = (x+ y| , prove that—-= —.
g £y ax’ . bx L ¢ ‘1
Q 7. 1fy (x-a)(x-b)(x-c) ()C‘b)(X‘C) - C ,provethat

d_vfa, b, ef
de xJa-x b-x c-x[

Q88. Given thatcosg.cos;cosg... = %, prove that

1 ,x 1 ) X ) 1
—zsec —t—sec” —+ .= cosec’x- —,
2 2 2 4 X

d
Q89. Ifx"°)’ = (x2 + y)”, prove thatxd—z: 2y.

e“.secx.logx

Q90. If »- BN then prove that
- ZX

a’_y_e’”‘.secx.longathaner 1 . 1 H
dx VI-2x [0 xlogx 1-2xp°

Q91.1Ify- sinx.sin 2x.sin 3x.sin4x, find % .

(ANS:% = sin x.sin 2x.sin 3x.sin4x[c0tx + 2cot2x+ 3cot3x+ 4c0t4x] )

10

P.T.O.
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1- (x+ y)ycotx

: y 2 Q:
Q02 s =5, prove 2« L

y(x¥y+ xt y)
x(xy2 txt y) )
Q94. Find the derivative of the function /() given by
flx)=(1+ x)(1+ xz)(l+ x4)(1+ x8) and hence find /(1) .
(ANS:1+ 2x+ 3x7 + ...+ 15x", (1) = 120)

2t xt+l 2 0 3x O d
Q94%: Ify = log =+ Jtan ﬁlf—;ﬁ find &

d
Q93. Ifwlog(x+ y) = 1, prove thatd_i T

x -xt1

4
NS )

DIFFERENTIATION OF INFINITE SERIES

2

xxxmm Q . ﬂ = y—
Q95. Ify = x > find dx” (ANS: dx x(1- ylogx]

)

Q96. If = \Jsinx + sinx + vsinx ¢ prove that = 3"
+ Mlyz=4/sinx Sin x Sinxt ...fow 9 dx 2y- 1°
e dy _ ylogy
Q97.1f - 4 , prove thatdx x(1- ylogx.logy) *
t..... 0w dy y
_ xterte -
Q98.1fy - ¢ , Show that dx 1-y

x'"'m d 2
(ﬁ)(” ay _ Y
Q99. Ify: (\/; , show that o —x(z_ Viogx) °
yEx : 1 dy _ ¥
Q100. If xt ————,prove that—— = -——.
ot 1 dx 2y-x
xt ...
_ sin x
101 Ify 1+ & th tdy (1+ y)cosx+ ysinx
. sin x A .
Q 1+, provethats, o= 2y+ cosx- sinx
|4 cosx
I+ .2

dy 1
Q102.If ), - \/x+ Jx+Jx+ .0 s prove thata- ﬁ
d
Q103.Ify - \/logx+ \/logx+ Jlogx+ .o , prove that(2y- 1)—y -

1
X X

P.T.O.
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y* cot x

. sinx (Smx]mm Q =
Q104.1If ), - (Smx)( ) , prove that— - (1- ylogsinx)°

Q105.If y = & + x + ¢, prove that (ANS:

e XD D e’ x x€ e
@ et x° De—+ e logxg+ x¢ € Hl+ e‘”.logx%+ et x* .xe'1{1+ elogx} )
dx 0x 0 0x i

12

Q106. Prove that the derivative of an even function is an odd function

and that of an odd function is an even function.

_ ,02x- 10 ; ., dy
Q107.1f = /15[ and / (x) = sinx , find——.

DIFFERENTIATION OF PARAMETRIC FUNCTIONS
d
Q108. In the following cases, ﬁndd—z.

0 1 , t] . dy
i) x= ajcostt —logtan" —Jand v = asint, (ANS: —= = tant
(i) x= afcosts - logtan > fand v (ANS: - )

B3

d
(if) x= asec’s andy= atan’d , find " atf = % (ANS: 73)

. d
(iii) x = acos’rand y = asin’7 (ANS: d_ic/: - tant)

(iv)x= ae’ (sin@ - cosf ) V= ae’ (sin9 + cos@) (ANS:cotf )

t -t t

W) x= "% and y:= ¢ '2e't (ANS: f)
(vi) x= ff; and y - 13:”:2 (ANS: 1_2’t2)
o <=6 Fana o s T
(viii) x - 132 and y - L ; (ANS:'%)
(ix) x L f and y - 1+2tt2 (ANS:tzz;l)

. . d 30
(x) If x= 2cosf - cos2f andy = 2sinb - sin2§ | prove that d—y: tanﬁ?ﬁ
X
; dy ylogx
3 - cos2t = ,sin2¢ - -
(xi) If x= e*andy= """, prove that—dx —xlogy .

. _D+1D _ 0, 10 dy x
(xii) If x = aHt ;Handy- aHt ;H,prove thata- ;

P.T.O.
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DIFFERENTIATION OF A FUNCTION WITH RESPECT TO
ANOTHER FUNCTION
Q109. Differentiate the following functions w.r.t the given functions:
(i) logsinx w.r.t./cosx (ANS:-2+/cosx.cot x.cosecx )

01+ 2x[ 1
Bt / 2 —
(ii) anHl_ 2xHW.I‘.t. 1+ 4x (ANS.zxm)
OJ1+ x* - 18

(iii) tan™’ ﬁfﬁwx.t. tan"'x, x# 0 (ANS:1/2)

. .0 2x 0
(iv) sin Iy -1< x<1 (ANS:2)
(V) x*w.r.t. xlogx(ANS: x")

H\/l+x - J1- 27 6

(v ! I et o ' (ANS:- 5)
(vii) ' “w.r.t. sin”' x(ANS: x™ " glogx + 1;’62 sin”’ xé )
(viii) tan'lﬁlz;ﬁwrt sin”' ¢ 2x2

(ix) tan_lgi 2 3% It tan"' | — %)

(x) tan”’ ﬁl p— ﬁw.r.t. sec’' x (ANS: %ﬁ )

(xi) sin”’

2ax\1- a’x )Wl‘t«/l-ax , \/— (ANS:- )

- - __x2
(xii) tan lHﬁHw.r.’t.\/l— 71 ANS: )

sin x .
(COSX) { COS.X.IOgCOSX - Sin x tan .X}

(xiii) (cosx)™" w.r.t.(sinx) " (ANS: o — :
(sinx)™"{- sinxlogsinx + cosx.cotx}
HIGHER ORDER DERIVATIVES
d’y X
Q110. Ify = sin"' x, show that ;> (1_ x2)3/2 .

2

Q111. Ify = Acosnx+ Bsinnx | show that Z’nyr nyz 0

2

: d’ d
Q112. Ify = Acos(logx) + Bsin(logx) , prove thatxzd—2}+ xd_y+ y= 0.
X

X

P.T.O.
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d’y coS x

Q113. Ify = tanx+ secx, prove that ;> ~ (

. 2
1- smx)
Q114. Ify = tanx,prove that », = 2yy,
d'y _Ddy_ T

1 -
Q115. Ify = x OgH H,prove that x° e dex yH .

.l 1[0
Q116. Ify = x* =X %(H logx)2 + ;H)
d? d
Q117. Ify = log| x+ Nx* + @’} , prove that(x2 t az)—2y+ oo,
dx dx

d’y _0dy0’
“Hdaxd

Q119. Ify- {x+ VxT+ 1]m, show that(x2 * 1) Yty -m’y=0,

Q118. Ife’ (x+ 1) =

d’y 1idyT
dx* dexH ) x
Q121. If x= acosb + bsinf andy = asinb - beosb | prove that
Ly
dx’? dx

2
Q122. Findd 2, ife= ar’,

Q120. Ify = x*, prove that = 0.

+y=0.

Q123. Ifx = acos’§ ,y = asin’6 y .(ANS: y

Q124. Ifx+ taanlong, show that(1+ <] ‘; Y, (2x- Y=o,

X dx
ROLLE’S AND MEAN VALUE THEOREM

Q125. Discuss the applicability of Rolle’s theorem for the following on
the indicated intervals:
@) /(x) = lon[-L1] (i) /(%)= 3+(x-2)" on[L3]

< <
(iii) /(x) = tanxon[0.7], (iv) /() = E; +x’1 :::::2&;; 21
w f (x) = IXI on[- 1,1] , where [XI denotes the greatest integer not
exceeding ‘x’.
(vi) f(x)= xPon[-L1]. (vii) f(x)= 2x* - 5x+ 3on|[L3]
Q126. Verify the Rolle’s theorem for the following functions on the
given intervals;

P.T.O.
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(i) /(x) = x(x-3)°,0¢ x< 3 (ANS:c= 1)
(i) /(x) = x"- 6x” + 11x- 6 on the interval[L3].
(i) f(x) = (x- a)"(x- b)" on the interval|a.b] , where m, n are positive
mb + na)
tn
(iv) f(x)= V4- ¥ on[-2.2] (ANS:c=0)
(V) f(x) = sin’ x on [0,/7] (ANS:c= 7T/2)
(vi) f(x) = sinx+ cosx- 1on [0,7/2] (ANS:c= 1/4)

. ) U1t 4330
(vii) f(x) = sinx- sin2xon [0,7] (ANS: ¢ = cos : *g_ )

integers. (ANS:c*

(viii) /(x) = x(x+3)e " on [-3,0] (ANS:c= -2)
(ix) f(x)= e (sinx- cosx) 0n[ﬂ/4,5ﬂ/4] .(ANS:c=T)
Q127. It is given that for the function f(x) = x’ - 6x’ + ax+ bon[L3],

1
Rolle’s Theorem holds with ¢ = 2+ E Find the values of a and b, if

f(1)= £(3)= 0. (ANS:a= 11and b= -6)
Q128. It is given that for the function / (x)= x*+ bx* + ax 0n[1,3] , Rolle’s

1
Theorem holds with ¢= 2+ ﬁ Find the values of a and b, if

(1) = f(3)= 0, (ANS:a=11and b= -6)
Q129. Verify Lagrange’s Mean Value theorem for the following
functions on the indicated intervals. Also, find a point c in the indicated

interval:
@) £1x) = 3{x=1[r- 2) on [0.1/2] (ANSz = 1- Y21

(ii) f(x)= x- 2sinxon [-7.7] (ANS: c= £ (1/2))
(iii) f(x) = 2sinx + sin2x gn [0,7{] (ANS:c=1/3)
(iv) f(x) = log, xon [12] (ANS:c = log, ¢)

)

P.T.O.



ASSIGNMENT INTEGRATION:
Evaluate the following integrals

1. I\/1+ sin2xdx (ANS:- cosx+* sinx+ ¢)
2. J'\ll' sin 2xdx (ANS:- cosx- sinx+ c)

2

3,I tan'l(secx+ tanx)dx, -%< x< ) (ANS:an+ %+ c)

AT I B
[y loge(%) log. [ %)

510g x _ _4log, x 3

4. +2xtc)

5 I 3log, x _ 210g xdx(ANS ?'FC)
2
6. ICOSX COSXT COSY ik (ANS: 2sinx+ x+ ¢)
1- cosx
7. jsm sinx+ cos"X ,ANS: tanx- cotx- 3x+ ¢)
sin” xcos’ x
1- sinx n x
8. [ tan’' / dx ,-T/ < x<T/(ANS: —x- —+ ¢
-[ 1+ sinx A A( 4 2 )
9. J' 7 dX (ANS: i%bx 2alogl|bx+ al- a %+ )
at bx b’ i ( t bx)@
j\/ ¥ sin xdx (ANS: 2Hs1n—+ cos— H+ c)
_[ sin® x - cos® x dv (ANS: -lsin2x+ ¢)
1- 2sin” xcos® x 2
1
12, e x4 1) dx (ANS: Zlog(x“ +1)+¢)
1 sin |
13. dx (ANS: log, tc)
sin(x- a cos(x b) cos(a- b) cos| ‘
14. [ tan x tan 2x tan 3x dx (ANS: - %log|cos3x|+ l10g|cos2x|+ log|cos x|+ ¢)
15. _ ftanx x (ANS: ! log‘a sin® x+ b” cos x‘+ c)
a+ btan® x ( - b )
s1n(x+

dx(ANS (x+ b)cos(a b)+sm(a b 10g|s1n x+b|+ c)
sin

17. §1+ 2tan x(tanx + secx) g/ dx (ANS: log|secx+ tan x|+ log|secx|+ ¢)

S€C x Cos ecx

18. [ 7 9x (ANS: log(logtanx)+ C)

|
|
s
16, 5o s]
|
[

log tanx



S€C X

19. | log(secx + tans] dx (ANS: log|log(secx+ tanx)|+ C)
20 ex-l + xe-l ex . xe
) .[ e"+ x°
_[ sin 2x e o0 n
sinﬁx- Zﬁ.sinﬁyﬁ I;ﬁ (ANS: log Sme_ H lon+ EH +C)

X 1 2%
22.[ 2 272" dv (ANS: MZQ +C)

23. secxlog secx+ tanx)dx (ANS: ;{ 10g|secx+ tanx” “y C)

4
24. ICOS xelogsmxdx(ANS _ COS x+ C)
| Dx + 2100 1 !
5'c+tan X d 5x+tan x + C
25[ Dx(ANS o3 gS( ) )
1 (2 z%]
26. dx (ANS: —{(x* + &’ x'-a’)?+ C
I\/x+a +\/x-a ( 6a’ ( ) ( ) )
e’ e +1
27.[ =—————dx(ANS: —10 tC
Ie2X+6ex+5dx( 7 %levs )
2x° 1., O0x*C
28. ANS: —tan p—t C
J a7y X (ANS: 078
Lo L x* C
- L ;
z9.jx(x6+l) (ANS: _log/———+ C)
4
x-3- =
X V3 3
30. dx (ANS: —1lo +C
Tl 48 gx_3+i )
V3
a’ 1 .
1. dx (ANS: sin” (a*|+C
[ AN o ]+ )
e a2 e
32. dx (ANS: —sm —0+C
N | gz
33,lesecx- ldx (ANS:- log Hcosx+ EH+ Veos® x+ cosx|+ C)
34. [Veosecx - ldx (ANS: log ﬁsin)ﬁ %ﬁ+ Vsin® x+ sinx|+ C)




1 1/3 2/3
3s. J'de (ANS:3log‘x ¥ m‘Jr )

0x*0
bed (ANS: —log‘x tc ‘+ —tan’ D_D+ C)
xt+ 2c 0c¢[

37.I 1+—Xabc (ANS: Vx’ + x llog DX+ lD+ Vxt+x
Vs 2 o 2
38.I /a_xdx(ANS: asin ' G20+ a?- 2 + C)

at x HGH

2 _ 2 1 D
39. Ix 4 dx (ANS: Ea sin” D_2D+ —\/a - x4 C)

36. j

+C)

2

a’t x?
40.I ‘/1 X ix (ANS: sin'x+ /1- x>+ C)
sin x 1 \/§+ tanx|
41. dx (ANS: +C
Isin3x * ( f f tanx‘ )
0 1 % (ANS: —— 1 1D3temx+ ID
I 3+ sin2x H 2\/7 H
Bl arians: M ¢
’12-30052x ’ \/_ \/_tanx+ 1‘
COS X 1 1+ \/—tanx|
44. dx (ANS: log
Icos3x * ( f 1- ftanx‘
1 1 tanx- 2
d gl — 4+
45. I (sinx- 2cosx)(2sinx+ cosx) * (ANS: 510g 2tanx+ 1 )
46.J' sin 2x dx (ANS: tan’ (tan2 x) +C)
sin® x+ cos* x
1 1
(————d :—lo +C
47 I sin® x+ sin2x *(ANS 2 tanx+ 2 )
1+ sinx tan” x/

0 U
dx(ANs;%Dlog|tanx/2|+ X2, 2tanx/20+ C)
I i

483[ sinx(1+ cosx)

0, x, . [0

tan —+ 1
0
49.‘[ : 3cosx+ 2 dx (ANS: 6—+ élog|s1nx+ 2cosxt 3|~ 8tan 0 0t C)
sinx+ 2cosx+t 3 0 0
0 0
O'IMCZX (ANS: 2x+ log|2sinx+ 3cos x|+ C)
3cotx+t 2

_ P q .
1. dx (ANS: x+ lo cosxt gsinx|+ C
5 -[p+qtanx (ANS p2+q2 2+q2 g|p q | )



- sinx
52.

dx (ANS: - xcot—+ C)
COS X

53.( x’e"dx (ANS: [ x* - 32+ 6x- 6] " + C)

2

55. logx xdx (ANS: —H(logx) - logx+ _H+ C)

[T
[~
54. Ixsmxcosxdx (ANS:- ixcos2x+ és1n2x+ C)
Il
I

‘. x+2 ANS:- _10g(x+2)+c
S ( N xt2 (x+ 2) )
Dsec2x 10
X (ANS: xt 1 '—+ C
I Hsec2x+lHd( xtanx- logsecx- 2 )
SS-ISIH (3x- 4x’ )dx(ANS:3xsin'1x+ 3W1-x*+C)
L 03x-x [
59.J' tan”' [ DdX(ANS:3xtan‘1x-glog‘x2+1‘+ C)
0l-3x" ] 2

2
0
6(),‘[003'1 Dl xz gdx(ANS:Zx‘[an'1 x- log‘1+ x2‘+ C)
gl+ x° g

61.I tan”' ,/;—xdx(ANS:%x(cos‘1 x) - %\/1— x*+C)

62.Ism ‘/ a’x(ANS xtan \/7 Jax + atan '\/7+ C)

3 _
63.]% (ANS: - 2 x, X +C)

\/1+ x? \/1+ x°

s -1 .2
[ S——dx (ANS: %H -Vi- 2 sin ' 2 De )
1- x

se \/7dx(ANS xsec ' Vx-x-1+C)

02+ sin2x[]
H HdX(ANS e'tanx+ C)
1+ cos2x

I-
plosinx ﬁdx (ANS: - ¢* Cot5+ )

1- cosx

log x X
dx — 1+ C
P B ANS: )
4
71.I62x DMSFX (ANS:ex tan x + C)
COS X



- D ex
HdX(2x+C)
1 e’ L C
) (ANS.(x+1)2 )
1- x)° .
( xz)de(ANs: o)
(1+x) 1+ x

. Osindx- 4[] N
75.] ¢ I COS4dex(ANS.e cot2x+ C)
76.Iﬂ 2 ¢ (ANS: - ¢ " sec(x/2) + C)
I+ cosx
77.‘[i[x(logx)2 + 210gx] abc(ANS:e"(log)c)2 +C)
X
[ 2 qia-l
78.[¢' - x Sln2X+1dx(ANS:exsin'1x+ C)
I-x

0 1
ﬁlogx (]ogx)

[
~[dx (ANS: a tC)
H log x

[tan(logx) + sec (logx)]dx (ANS: xtan(logx) +C)

X

e* cos” x dx (ANS: %e + f—o(c052x+ 2s1n2x) C)

J
J
81. Ism(logx)dx (ANS: 2{ sin(logx) - cos(logx])} + C)
82.|
J

83. [ cos(log x) dx (ANS: 2(cos(logx) + sin(logx)) +C)

84..] %sin(logx)dx (ANS: - %@cos(logx) + 2sin(logx)g+ C)

85. dx(ANS —log|x 1- _1og‘x +x+1‘+ an-1D2x+1D

v N

I—dx(ANS:- Elog|l- cosx|- glog|l+ cosx|+ %logﬂ- 2cosx|+ C)

t+ ()

=)
=)

sin x - sin 2x
1- cosx

=]
~

osx(1+ cosx) dx(ANS:log|secx+ tanx|— 2tanx/2+ C)

x 1 x 2)(x- )
x- 6)

88. dx (ANS: x + 3log|x - 4|~ 24log|x- 5|+ 30log|x- 6|+ C)

tan@ + tan’ 9 1 1 ) 1
JJ——— 4 (ANS:- —log|l+ tanf |+ —log|tan”f - tanf + 1|+ —tan
[ s 38 I+ | | N

02tanf - 10

N

e



1+ \/Esmx|
1- \/Esmx‘

2 2 |

- ‘+C)

sin x 1
90. dx (ANS:- —lo
Isin4x > ( 8

‘1 s1nx|

+C
1- smx| 4\/7 )

X
91. (- a)[2-?) dx (ANS: )

2 2
x-b

R bz) log

X't x-1
(w4 1) (x+2)
5x%+20x+ 6 9
%dx(ANS:MOgM' log|x+ 1|+ e ) +C)

X+ 2x7 4 x
4x4+3 19 1DXD

_IDxD 67 _IDxD
[l e AN T T e T T RO
95.j'(x_3);xmdx(ANs:2Hx/§— tan”' Vx[l+ C)
«/xTx/—

xt1

1
92. dx(ANS:m+ log|x+ 2|+ C)

93.I

1tan (M)+ C)

;dx 1
96-I(x2-4)m (ANS: 7 ~log

xt2

d . 2 -1 X
97-.[(x2+ 3xt 3)\/x+ 1 x(ANS.\/gtan ﬁ—3(x+ 1) ﬁ+ C)
1
—d Cx-1
98| (oo )1 ANS: [T O)

1

99J'—dx(ANs-—Llog_+_+ ﬂJ,
Tx-1) Va4 BN PR B 5(36—1)2

)

1 1+x2
dx
100, NS e )
V1t x? \/1+x - 2x >
101. dx (ANS: - log‘x+ e
Il-x x */1+X+fx )

-2 la-x

1
102.[ ———dx (ANS: = + C
'[ xax- x° ( a X )




