1. Transform the equations into (a)slope —intercept from (b)intercept form and (c) normal form
1)3x+4y+12=0 ii)x+y+1=0 iii)J§x+ y=4 iv)4x-3y+12=0
sol.(a)slope —intercept from

givenline3x+4y+12=0:>4y:—3x—12:>y=_73x—%:>y=_73x—3
(b)intercept form
givenline3x+4y+12=0= 3x+4y =125 X &Y 1 X Y 4
-12 -12 -4 -3

(c) Normal form
givenline3x+4y+12=0=3x+4y=-12
divide with /3% + 4% = \/9+16 = /25 = 50nhoth side

3 4y 12 -3x (-4y) 12
>—+—= = + ==

5 5 5 5 5 5

. . . . -3 . -4 12

~.Theequation of thelineinnormal formisxcosa + ysina = pwhere cos :?,sma =5 p %3

2. Find the value of P, if the straight linesx+ p=0, y+2=0, 3x+2y+5=0 are concurrent
sol.givenx+ p=0=>x=-p——-———— @
y+2=0oy=-2——————— (2
3X+2y+5=0-———-——————— 3

from(1),(2),(3),3(-p)+2(-2)+5=0=-3p-4+5=0=p :%

3.Find thevalueof 'y',if theline joiningthe points(3,y)and (2,7)is parallel totheline joining the points(-1,4),(0,6)
Sol.LetA=(3,y) ,B=(2,7),C=(-1,4),D=(0,6)

slopeof AB =21 :7—y:7—y:y_7
X, -x 2-3 -1

slope of cp=Y2" % _27%_<_,
X,-% 0+1 1
since AB||CD, slopeof AB =slopeof CD
=>y-71=2=y=9
4. Find the equation of the straight line passing through(-2,4)and making non— zero intercepts whose sum is zero

sol.Theequation of thelineintheintercept form Xy % =]l-————- @
a

giventhat the sumof theintercept,a+b=0=b=-a

fromequation(l),theIineisﬁ+i:1:>x—y:a ———————— 2
a -a

theequation (2) passing through (-2, 4)
ie,-2-4=a—a=-6
..theequation of thelineisx—y =-6



givenlinesare6x—-10y+3=0and kx—5y+8=0
:>§:_—1O =k=3
k 5
6. Find the slope of thelinesx+y=0and x—y=0
Sol.Givenlinex+y=0=>y=-x=y=(-1)x ..slope m=-1
alsogivenline x—y=0=y=x=y=()x ..slope m=1
7. Find thevalueof 'x'if the slope of theline passin g through(2,5)and (x,3)is 2
Sol.Let A(x,, ¥;)=(2,5), B(X,, ¥,)=(x,3)

slopeof AB =2
:u:Z :ﬁ:Z =2X-4=-2 —=>x=1
X, — X, X—2

8.1)Find thelength of the perpendicular fromthe point (—2,-3)tothe straightline5x -2y +4 =0
ii)Find thelength of the perpendicular fromthe point (3,4)tothestraightline3x -4y +10=0

b

Sol.Thelengthof the perpendicular fromthe point («, §)tothe straight lineax+by +c =0is, d = %

a‘+b
5(-2)-2(-3)+4
the length of the perpendicular fromthe point (-2,—3)tothestraightline5x-2y+4=0 ,d :| (\/)Z ( )2+ |

5 +(-2)

-1 4
I e P B

J52+(-2)? J52+(-2)?
9. Find the value of p, if the straight line 3x+7y—-1=0and 7x— py + 3= 0are mutually perpendicular.
Sol. If thelinesa,x+b,y +c, =0,a,x+b,y +c, = 0are perpendicular < a,a, +bb, =0
givenlines 3x+7y—-1=0and 7x— py+3=0
=3(7)+7(-p)=0 = p=3
10. Find the equation of the straight line perpendicular totheline5x —3y +1=0and passin g throughthe point (4,-3)
Sol.Theequation of the straight line perpendicular tothelineax +by +c =0isbx—ay+k =0
the givenline5x -3y +1=0-———————— (D)
the perpendicular lineis—3x -5y +k =0=3x+5y-k=0————— (2)
theequation (2) passin g through (4,-3) ie,3(4) +5(-3) -k =0 = k=-3
.. therequired equation of thelineis3x+5y+3=0
11. Find the equation of the straight line passing through(—4,5)and cutting off equal non— zero intercepts

sol.Theequationof thelineintheintercept form X +% =]l-—————— @
a

giventhat the sumof theintercept,a+b=0—=b=-a

fromequation(1),the|ineis§+ia:1:>x—y:a ———————— (2

theequation (2) passing through (-2, 4)
ie,2—-4=a=a=-6
~.theequation of thelineisx—y =-6



2

(y—mb[%j(x—xl)

2at, —2at
= (y-2at,) :[ﬁ](x—atf)
2

2a(t, —
= (y-2at,) {a(tz +(t12)(tzlzg)}(x_at12)
= (t,+1,)(y—2at,) = 2(x—at’)
= (t,+t,)y—2at,(t, +t,) = 2x - 2at/
= (t, +t,) y—2att, — 2at’ = 2x - 2at’
= 2x—(t,+t,) y+2att, =0

13. Find thearea of triangle formed by theline3x —4y +12 = Owith co —ordinate axes

2
Sol.Thearea of triangle formed by the line ax + by + ¢ = 0 with co — ordinate axes isC—

2|ab|
the givenlineis3x—-4y+12=0 —a=3b=-4,c=12
2
-.areaof triangle= 12 = 144 = 6.sq.units
23.(-4) 24

14.Find thevalueof 'p',if thelines4x -3y -7 =0,2x+ py +2=0,and 6x+5y —1=0areconcurrent
Sol.Givenlines4x—-3y—-7=0,2x+ py+2=0,and 6x+5y—1=0areconcurrent

4 -3 -7
=2 p 2|=0

6 5 -1
= 4(-p-10)+3(-2-12)-7(10-6p) =0
= —-4p-40-6-36-70+42p=0
=>p=4
15. Find the ratioinwhichthe straight line 2x + 3y = 5divide theline joining the points(0,0)and (-2,1)
Sol.LetL =2x+3y-5=0,A(x,Y,) =(0,0),B(x,,Y,) =(-2,1)
nowl, =2(0)+3(0)-5=-5 L,, =2(-2)+3(1)-5=-6
~.theratiois —L,:L,=—(-5): 6 =5:-6
16. Find the distance between the parallel straight lines3x+4y—-3=0, 6x+8y—-1=0
sol.The distance between the parallel straight linesax+by+c, =0,ax+by+c, = Ois%

a”+

givenlines3x+4y—-3=0 =2(3x+4y-3=0)=6x+8y—-6=0 and 6x+8y—-1=0
-8 _|-1v6l 5 1
Jo?+82 f36+64 10 2

.. The distance between the parallel linesis




the parallel line1s2x+sy+kK=0 ————— (2)

theequation (2) passin g through(5,4) ie,2(5)+3(4) +k =0 = k=-22

.. therequired equation of thelineis2x+3y—-22=0

18. Find theratio in which XZ — plane divides the line joining A (-2, 3, 4)and B (1,2,3)
sol.Theratio in which XZ — plane divides the line joining A (x,,y,,z,)and B (X,,Y,,2,)is—V,:Y,
given points A (-2, 3, 4)and B (1,2,3)

theratiois—3:2

19. Find the fourthvertex of the paralle log ram whose consecutive vertices are (2,4,-1),(3,6,-1) and (4,5,1)
Sol.letA=(2,4,-1),B=(3,6,-1),C =(4,51)and D=(x,Y,2)

-~ ABCDisa parallelog ram

mid pointof AC =mid pointof BD

:(2+4 4+5 —1+1)=£3+x 6+y —1+ZJ

’ 1 ’ 1

2 2 2 2 2 2
- 33,0 _ 3+x'6+y’—1+z
2 2 2 2
:3+x:3, 6+y:g, —1+z:O
2 2 2 2

=3+x=6, 6+y=9, -1+z=0

=>x=3, y=3 z=1

.. the fourthvertexis D =(3,3,1)

20.1)Showthatthe points(5,4,2),(6,2,-1)and (8,—2,—7) are collinear

ii) Showthat the pointsare(l,2,3),(7,0,1) and (-2,3,4) arecollinear

Sol.Let A=(5,4,2) B=(6,2,—1) C = (8,—2,~7)

Now AB = \/(%, —X)? + (¥, = ¥1)? =\/(6-5)? +(2=4)* + (-1-2)* =\1+4+9 =14

BC = (% — %)% + (¥, — ¥,)? =/(8-6)? + (-2-2)? + (-7 +1)? =\/4+16+36 = /56 = 2\/14
AC = (X%, —%)2 + (Y, — ¥,)? =J(8—5)" + (-2 -4)* + (-7 -2)* =/9+ 36 +81 = 126 = 3\/14
.. AB+BC =AC ,.. A B,Carecollinear

21.1f (3,2, -1) (4,1, 1) and ( 6, 2,5) are three vertices and (4,2,2) is the centroid of a tetrahedron,
find the fourth vertex

sol.givenA(3, 2, —1) B( 4,1, 1) C( 6, 2,5)and D(x,y,z)areverticesof tetrahedron
givenG(4,2,2)is the centroid of a tetrahedron

X +X, + X+ X, Y+ Y, + Y+ Y, zl+zz+zg+z4J

we knowthat G =
4 4 4

(4’2’2):(3+4+6+x’2+1+2+y’—1+1+5+zj 34:3+4+6+x | 2:2+1+2+y | ZZM

4 4 4 4 4 4
=16=13+x , 8=5+y ,8=5+2 =>x=3,y=3,z=3



N 4 ’ 4 ’ 4 )
G [2 3-1+3 3+3+4+5 —4- 2+2+1j [1 15 3)

4 4 4 44" 4

23. Find the coordinates of thevertices'C'of A ABC,if itscentroid istheoriginand verticesare (1,1,1) and (-2,4,1)
Sol.LetA=(1,11),B=(-2,4,1),C=(x,y,z)and G =(0,0,0)

3 3 3
:(0,0,0):[1 2+x’1+4+y 1+1+zj
3
~(0,0,0)- [x 1 y+5 z+2j
X— 1_0 y+5 Z+2 0

-0, 22
3 3 3

=>x=ly=-512=-2

we knowthat G :(X1+X2+X3 Vit VY, +Y; Zl+22+23j

=

24. Find the equation of the plane if the foot of the perpendicular from origin to the plane is(l, 3, —5)
sol.Given pointsO(x,, ¥,,2,) =(0,0,0)and P(x,, Y,,z,) =(1,3,-5)
Thedr'sof OPare(a,b,c)=(1-0,3-0,-5-0)=(1,3,-5)
.. the equation of the planeisa(x—x,)+b(y-vy,)+c(z-z,)=0
=1x-1)+3(y-3)-5(z+5)=0 = Xx-1+3y-9-52-25=0 = x+3y-5z-35=0
25. 1) Find the angle between the planes x+2y+2z—-5=0and 3x+3y+2z-8=0
ii) Find theangle betweenthe planes2x—y+z—-6=0and x+ y+2z=7
sol.the angle between the planesa,x+b,y+c,z+d, =0and a,x+b,y+c,z+d, =0is
a,a, +bb, +cc,
\/af +b?+c’ \/azz +b?+c)?
given planes x+2y+2z-5=0and 3x+3y+2z-8=0
oS0 = 1.3+2.3+2.2 s COSO 3+6+4 :cos@:i
V242242232 13+ 27 V1+4+49+9+4 322
26. Find theequationof the plane passin g through point(1,1,1) and parallel tothe planex+2y+3z—-7=0
Sol.Given planeis x+2y+3z-7=0 = a=1,b=2,c=3
given point(x;, y;,z,) =(111)
the required equation of the planeisa(x—x,)+b(y—-y,)+c(z—-z)=0
=1(x-)+2(y-1)+3(z-1)=0 =x+2y+3z-6=0
27.Find thedirection cosines of the normal tothe plane x+2y+2z-4=0
Sol. Given planex+2y+2z-4=0 ie,a=1,b=2,c=2
dividethe plane with JaZ+b2+c? =12 +22+22 =1+ 4+4 =3

ie, X ﬂ+£—ﬂ=0 .. Thedirectioncosines of normal planels(

3333

cosé =

00|I\>

00||\)
N—

ooll—\



X 2y 3z 6 .. Theequationof planeinnormal formis X 2y 3t = 0
RV RN RN Vi T NI VIR VI V]
29.Writetheequationof plane4x—4y+2z+5=_0intheintercept form
Sol.Given plane4x—-4y+2z+5=0

= 4x—4y+27=-5 :wzl
ax 4y 2z,
5 5 ‘/ ‘/4 /
. 5 -
X—intercept=— ,y—interce t—— Z—intercept=—
pt=—" pt=> pt=—

30. Find the equation of the plane whoseinterceptson X,Y,Z axisarel, 2,4 respectively
Sol.Given x—intercept,a=1 ; y—intercept,b=2 ; z—intercept,c=4

the equation of planeisi+l+5=1 ie,§+z+£=1
a b c 1 2 4
x e*—sinx-1 e -
31.Compute|irrg[zX _ﬂ(a>b>0,b¢1) 32.Find leirg(f} 33.Compute|x|_rg "
A 7X
a1 Sol "m[ex—smx—lj Sol. lim &
X lim x50 x>0 X
. [a'-1 x>0 X log, a X
Sol.lmg[ J: =T | Iogeb:Iogba e’ _1
> - lim>_~ e i & 71) e (sinx) . . o=lim X7=1X7=7
x=0 X _ngg( X j legg( X j_l 1=0 "0 7X
e A1+ x=1 3 2
34.Find lim X 35. Computehm# 36. ComputellmLXjL2
H°013x ox° =7 x>0 2% —5X +1
— 2
Sol. limMi+x-1 Sol.lim —3x+4 Sol fim X 5X+2
=0 X 135X 7 e 2x% —5xX+1
o AIEx -1 1+ x+1
=lim . XJl_ . [11 3L —+4 1} x2[1+51+212}
e X Clim 1 ’1( = lim X1 X1
—lim——X == \ x3[13—5—73} x2[2—5+12}
HOx(\/1+x+l) X X X X
1 1 l_11—O+O_11 ~1+0+0 1
=lim == 13-0-0 13 T 2-040 2
0 lrx+1 J1+0+1 2 "
. tan(x-a)
37 Find Iim(2|x|+x+lj 38.Compute|xlirgw(a¢0)
x—0" X
. fan(x—a
Sol. Asx > 0" = x>0=| x|=x Sol.hmﬁ
x—0 )(Z_a_2
nowlim(M+x+1j:Iim(§+x+1j:2+0+1:3_"m tan(x-a) _, fan(x-a) 1 _ 1 _1
x—0" X x—0"\ X = _—= =

=0 (x-a)(x+a) 0 (x-a) (x+a) a+a 2a



Sol.lim

x—0

€ —4
X

L\/1+ -1
e -1 Jl+x+1

J1+x 1 l+x+1

(«/1+_+1)j

=lim

x—0

=lim
x—0

1+x-1
=lim

im © )(_1}(\/1+_x+1)
=1.(V1+0+1)

=1+1=2

-8x+15

X2
x* —8x+15

x> -9

. x*-5x-3x+15
=1lim

3 (x—3)(x+3)
_ m(x—3)(x—5)
-3 (X=3)(x+3)
3-5 2 -1
"3+3 6 3

8| x| +3x
(3|x|—2x

42.Compute I|m

Sol.lim

Xx—3

45. Find lim

X—>0

|

Sol. AsXx >0 = X>0= X|=X

now lim

X—00

:nm(

(8|x|+3x

3| x|-2x
8x+3xj
2

11x
X

|

X—>00 X—00

3x—2X

i

46.C0mpute|in;([x]+ X)

-

Sol.Asx »>a" =[x]=a,As

Asx 52" =[x]=2,Asx > 2 =[x]=2-1=1
lim ([x]+x)=1+2=3
X—2"

Iirp([x]+x):2+2:4
Iirp([x]+x) # Iirzl([x]+ X

|in’21([X] +x) does not exist

Sol. lim X& ~ oo sintnx )
HOl—cosxz _jim | 28in” mx
:Iim(e - x 0| sin® nx
x>0 X 1-CcosX . )
x 2 . sinmx
~tim &Y xjim X ('X'EJ mx )
x—0 X x—0 23in2 X = 2 - 2
2 (”msmnxj
_“m(e _1)X1X 1 . x-0  NX
=X 2 ( sin %2, 1)2 m?
M=/ X(z) r
%
=1XEXL1=2
2 1X7
4
4 ., . (1
43. Computellm 5 44.Compute lim x“sin| =
x-2 X4 x>0 X

Sol.lim

X—2

:Iim[

X—2

:Iim{
X—2

{ 4
X—2

x> —4
X+2-4
X—2
(x—2)(x+2)}
1
Y x+2 242 4

|

11

47.Evaluate lim log, x

~lim x2sin

Sol. we knowthat —1<sin (1) <1
X

. (1
= x> £x25|n(— < x?
X

Iirrg(—xz) =0and Iirr(}(xz) =0

B

48.Compute Iirrol ¢

x—0

3x

-1 x—=1 X
Sol.putx=1l=y=x=y+1 Coe¥
Sol. lim
asx—>1=y->0 x>0 X
3x
nowIimIog—eX:Iimwzl —lim & 1X3:1X3:3
11 x>l x—1  y-o0 y x>0 3X
sm2x
. . if x=0
51.Isthe functiondefined by f (xX) =< x
X—>a =[x]=a-1 1if x=0

)

= lim £ ()% £(0) -

iscontinuousat x =07

Sol. Giventhat f (x) = 3" 2Xif x 0 and f (0) =1
nowllm f(x)= “msm 2X =2.lim sin 2x =21=2
x>0 X x>0 2X

f isnot continuousat x =0



=1>-sinx>-1
=-1<-sinx<1

=x2-1<x>—sinx<x*+1

=lim

X—>00

X—00 \

(Vr+1-x)x

/

(J71448)

2 2 H 2
i XX 1
X—00 X—00
Y (oostedi) > gl fo L
2 . ) 1-0 JIx
lim > =lim 5 :1 o_1
X—)OCX_ X—00 2 —
1—) y
¢ =i \{; _101:O
1 X—0 1 1 _|_
14 = +—=+1
Ilmx2+1_Iim +x2j_1+0_1 Jx
X~>00X2_2_X4)oo 2 _1_0_
x? 1—)(2)
2_.
i X 2smx_1
X—00 X_2

52. Isthe function f,

2 <
defined by f (x) = {X ifx _11, continuousonR ?
X

Sol.Given f(x)=x?,if x<1
f(x)=x%,if x=1
f(x)=x,if x>1
now llﬂ] f(x):!L@x:LiDg(1+ h)=1+0=1

alsolim f(x) = limx? = Ihing(l—h)2 =(1-0)*=1
x—1" —

x—1"
and f(1) =1° =1
sdim f(x)= @) =lim f(x)
x—1" x—1"

.. fiscontinuousat x =1

. fiscontinuouson R

53.1f y =sin /X, find dy
dx

Sol.Giveny =sin*«/x

diff .wrt x

54.1f y =e**.log(3x + 4) find g—y
X
Sol.Giveny =e**.log(3x + 4)

g—i = %[ezx.log(3x+4)]

% =g %[Iog(Sx +4)]+[log(3x + 4)].%62x
g_i -e 3x1+4'%(3X+4)+[|09(3X+4)].ezx,%
% ) 3ieix4 +2¢7log(3x+4)]

55. Find the derivative of cos™(4x®> —3x)
Sol.let y = cos ™" (4x® —3x)

put x =cos@=> & =cos " x

.y =c0s"(4cos’ —3cosb)

y = cos ' (cos30)

y =36 =3c0s ™" x

dy = 31005’l X
dx dx

% i ?{\/1_—1x2 ] i (x/l_—gx2 ]

2X



S - \2x*-1)
put x =cosfd=> @ =cos™ x

sy =sec” (%J
2c0s” 0 -1

y =sec™ (%@j =sec ' (sec20)
cos

y =26 =2c0s" X
d_y: Zicos‘lx
dx dx

ﬂzz( -1 j: -2
dx J1-x° ) J1-%

57.1f y =(cot™ x3)2, find

dx
Sol.Giveny = (cot™* x3)2

dy d .
d—i = &(cot L)

d _ d _
d_i: 2(cot 1x3)&(cot 1x3)

dy _ 2(cot’l x3). -1 .i(X"')

dx 1+(x3)2 dx

d—y:Z(cot‘1 x°). 1 -.3x?

dx 1+(x°)

dy _ —6x°(cot™ x%)

dx 1+x°

58. If y:tan‘l( szj, findd—y
1- dx

Sol.Giveny = tanl( 2X2 j
1-x

putx =tan@= @ =tan" x

. y—tan‘l( 2tan 0 j
h 1-tan’ o

y = tan*(tan 26)

y=20=2tan"x
d_y: 21tan‘lx
dx dx

o2 )
B o _
dx 1+ X2 1+ X2

59.1f f(x) = log(sec x + tan x),then find f*(x)
Sol.Given f (x) = log(sec x + tan x)
df d
f1(x) = — = —(log(sec x + tan x
(%) ™ OIX( a( )
1

d
f1(x) = ——(secx+tan x)
sec X + tan x dx

1
f1(x) = —————(secx.tan x + sec” x)
sec X + tan x

1
')z ———— t
(X) p—— ((secx)(tan x +secx)

f1(x) =secx

60.1f f(X)=1+X+X*+———+x?, find f*(x)
Sol.Given f(x) =1+ X+ X"+ ———+x'%
f1(X) =0+1+2X+———+100x>
f'(1)=0+1+2+3+---+100

)= 3100 100(120+1) _ 100(101)
61.1f y=ae™ +be ™then provethat y" =n?y

=5050

Sol.Giveny =ae™ +be™

—“Z =—a—e"+b—e™
dx dx X
j—y =ae™.n+be™.(-n)
X
2
d—zl —anLem _pndem
dx dx dx
2
P ane™.n—bne™™.(-n)
2
% =n’[ae™ +be ™ |
d2
oY



Sol.Giveny = sinl( 2x2j
1+X

. dy
DUt X = tan #=> 0 = tan " x 66.If y =+/2x-3++/7-3x, fmd&
y=sin1£ 2tan;9 j Sol.Giveny = /2x -3 ++/7 —3x
1+tan“ 6 dy d d
y =sin~*(sin 20) &=&~/2X—3+&«/7—3x
y=20=2tan"x dy 1 d 1 d
—=———(2X-3)+ —F—==—(7-3X
ﬂ:Zitan‘lx dx 242x-3 dX( ) 247 —3x dX( )
dx dx dy 1 1
— = (2)+ (0-3
ﬂzz( 1 Zj:( 2 2) dx 2v2x-3 (@) 247 -3x 0-3)
dx 1+x 1+X
%43 d dy 1 3
X+3 .. dy —= -
63.1f y= , find = — _
Y=g e find dx /2x-3 2le7 3x
Sol. Given _ 2x+3 67.1f f(x)=2x"+3x-5thenPT f(0)+3f(-1) =0
Y = s Sol.Given f (x) = 2x% +3x—5=> F1(x) = 4x+3
d_y:i{ZX”} £1(0)=4(0)+3=3 , f(=1) =4(-1)+3=-1
o dx[ax+5 - F(0)+3f(~1) =3+3(-1)=3-3=0
ﬂz(4x+5):X(2x+3)—(2x+3);)((4x+5) -~ f(0)+3f(-1)=0 d
2
dx (4x+5) 68.1f x=acos’t,y = asin’t, find =
dy (4x+5)2-(2x+3.4 -2 dx
dx (4% +5)? ~ (4x+5)? Sol.Given x = acos’t
, . dy dx d 3
64.1f y=tan~(I , find = —=a—(cos’t
y =tan—"(log x), fin i at dt( )

Sol.Given y = tan*(log X) %—a3coszticost
d dt

&4
& " axl (109X o .
— =3acos  t(-sint)
& i(Iogx) dt
dx 1 2
x L (logx)" dx %:—3acosztsint
y__ 1 1 t
dx 1+ (logx)* X also y =asin®t
65. Find the derivativeof f(x)=(x*-3)(4x°+1) dy d ( . 3t)
—~ =a—(sin
Sol.Given f (x) = (x* —3)(4x* +1) dt dt
d dy .. d o
f1(x) =—| (x* =3)(4x° +1 — =a.3sin“t—sint
(x) dx[(x )(4X" + )J at at
iy _ (y2 d 3 3 d . dx .
f2(x) =(x"=3) = (4x" +1) + (4x° +1) — (x" -3) — =3asin’t(cost)
dx dx dt

f1(x) = (x* =3)(4.3x* + 0) + (4x*> +1)(2x - 0)

f1(x) =12x°(x* —3) + 2x(4x> +1)

f1(x) = 20x* — 36X + 2x dy dy/dt 3acostsin’t
dx dx/dt —3acos’tsint

%=3acostsin2t
dt

=—tant



Sol.Given y = sec(+/tan x) Sol.Giveny =sin"(cos x)

d dr.
gy [sec(\/tan x)] d_i = &[sm‘l(cos X) |
—:sec(Jtan x) tan(«/tan x)i(»\/tan X) d_y_; A cosx
dx dx \J1-cos? x dx
dy d 1 :
—2 = sec(+/tan x) tan(«/tan x) —— (tan X) qay _ —sinx
dx 2+/tan x dx dx  sin?x ( )
dy sec’ X d
—Z = sec(+/tan x) tan(+/tan x a __
i ( ) tan( ) N - 1

. _d
71.1f y =5sinx+€*log X, find j—y 73.1f y =sin™(3x-4x°), fmdd—i
X

Sol. Given y =5sinx+e”* log x Sol.Given y =sin~(3x— 4x°)
dy d . d putx=sin@ = @ =sin"x
—=5—sinx+—| e"log x
dx  dx +dx[ 9 ] .y =sin"(3sin -4sin® 6)
— cin-L(ci
d—y:5cosx+exilogx+logxieX y =sin"(sin39)
dx dx dx vy —=39=3sin"x
dy e d
—L —5c0s x+—+€” log X Y _od (gina
ax X 9 &_37(8"1 x)
72.0F £ (x)=7""*(x>0)find f (x) dy 1
sol.Given y = 7%+ Vl N
apply log onboth side 74, If 2x* —3xy + y* + x+ 2y~ 8 =0,then find %
X
:>|09y=|09(7x+3x) Sol.Given 2x*—3xy+y?+x+2y—8=0

= logy =(x*+3x).log7 diff.wrtx

d d d d d d
d d =2—Xx" =3 —xy |[+— Yy’ +—x+2—y-—8=0
:&(Iog y):log?.&(x3+3x) dx (dx yj dx v dx i’ dx

d d d dy
1d =2(2X)-3| X—y+y—X [+2y—y+1+2—-0=0
:>—d_y=|og7.(3x2+3) (2%) ( o Vi j YoV

Yo d d d
y y y
ax—3x Y _3yaoy W10 g
:%:ylog7.(3x2+3) = ax T T
X

s = (4x-3y+1)——(3x—-2y-2)=0
:Q:W *SX.Iog7.(3X2+3) ( y+) dX( y=2)
dx dy  4x-3y+1
dx 3x-2y-2



Sol.Giveny = x+tan x

dy d_d
=2 = — x+—tanx
dx dx dx
d—y:1+se<:2x

dx

2
u=il+isec2x
dx? dx  dx

2
—2/ =0+2sec x.isecx
dx dx

2

—Z/ = 2SeC X.Sec x.tan x
2
_y = 2sec? x.tan x

dx?

d? y 2tan x
dx?  cos? x
2

cos? x%z 2tan x
X

2
cos’ x% =2(y—X)

2
cos” x%z 2y —2x

2
cos’ x%+2x:2y

78.1f y = ax™" +bx " then provethat x*y " =n(n +1)y

Sol.Giveny =ax™™" +bx™"

dy—aix bix*n
dx dx dx
j—y:ax (n+1)+bx"*.(-n)
X
2
d—y_a(n+1)ix —bn— d x "
dx? dx dx
d?y
pva =a(n+Dnx"'—bnx "% (-n-1)
X
d2
x? F =n(n+1) [axn+1 + bx‘”]
X
2
X d—y:n(n+1)y

= cosecy =t ———————— )

d d X+
= (cosecy) = &(e2 Y

:—cosecy.coty.gy e, (2x+1)
X

—> —CO0Secy.cot y.% = C0Secy.2
X
:ﬂ:_—zz—Ztany
dx coty
-y
77.1f x = tan(e™*), sT Y = _©
dx  1+x°
Sol.Givenx =tan(e™)
tan'x=¢"’
itan‘lx=ie‘y
dx dx
1 d
=/ —(-
1+ x? dx( y)
1 _ Y
1+ %2 dx
d_y_ -1
dx e ’(1+x%)
dy_ e
dx 1+x°

79. Find the approximate value of \/@
Sol. Let f (x) = X = f (X) = ——

24x

putx=81 and Ax=1
now f (x+Ax) = f(x)+ f '(X)Ax

— f(81+1)=+/81+

1
= f(82)=9+—
(82) 18

L)
2./81°

— /82 =9+0.055 = 9.0555



increaseinthe areaof square?
Sol. Let xbethesideand Abe areaof square

given% X100=4
X

we knowthat A = x?
dA
i
dA =2xdx

dA  2xdx

A X

dA dx

— X100=2.—~X100=24=8
A X

2X

Sol.Giveny = f (x) =x*+3x+6,x=10,Ax=0.01
f'(x):di(x2+3x+6)=2x+3
X

Ay = f(X+Ax)— f(X)
= £(10+0.01) - f (10)
— £(10.01) - f (L0)
_ [(10.01)2 +3(10.0) + 6} ~[10%+3(10)+6]

=100.2001+30.03+6-100—-30-6
=0.2301

dy = f '(x)Ax

dy =(2x+3)0.01

dy =(23)0.01=0.23

82.1f y = x*+x,x=10,Ax = 0.1,then find Ay and dy?

Sol.Giveny = f (x) = x*+x,x=10,Ax=0.1
f(x) =i(x2 +X)=2x+1
dx

Ay = f (X+Ax) - f(X)
= f(10+0.1) - f (10)
= f(10.1) - f (10)
- [(10.1)2 4 (10.1)} ~[10%+@0)]
=102.01+10.1-100-10
=211
dy = f '(X)Ax
dy =(2x+1)0.1
dy = (21)0.1=2.10

84. Find the approximate value of 417
Sol. Let f (x) = 4/x = f'(x) :%X-%

putx=16 and Ax=1
now f (x+Ax) = f(x)+ f '(x)Ax

= f(16+1) :(‘/1_6+%.(16)_%

S fan=2+12
48

— 17 = 2+3i2 =2+0.03125 = 2.0312

86.Define Rolle'stheorem

83.1f y=e"+x,x=>5,Ax=0.02,then find Ay and dy ?
Sol.Giveny = f(x)=¢e" +x,x=5,Ax=0.02

f'(x) :i(eX +x)=€e"+1
dx

Ay = f (x+Ax)— f (x) dy = f '(x)Ax
=1(5+0.02) - f (5) dy =(e* +1)0.02
= 1(5.02)- 1 (5) dy = (e° +1)0.02

=e*”24502-¢e°-5
=e>% _e°4+0.02

85.1f 0<x< %,then provethat x > sin x

Sol.Let f(x)=x-—sinx
f'(x)=1-cosx>0 Vx

.. fisincreasin g function
(X)) > (0)

= X-sinx>0

= X >sin X

Sol.if f :[a,b] — Risa functionsuchthati) f iscontinuouson[a,b]
i) f isderivableon(a,b)andiii) f (a) = f (b)thendc e (a,b) suchthat f '(c) =0



Sol.Given f(x)=x*-5x+6= f'(Xx)=2x-5

.. fiscontinuouson[-3,8]and derivableon (-3,8)
also f (=3) =(-3)*-5(-3) +6=9+15+6=30
f(8) =8°—5(8)+6=64—40+6=30

S f(=3)=f(8)

... T satisfies all the conditions of Rolle'stheorem
..thereexistsC €(—3,8) suchthat f (C) =0

:>20—5:0:>c:ge(—3,8)

Hence Rolle'stheoremverified

89.Verify Rolle'stheorem for the function

f :[-1,1] — Rbedefined by f (x) = x* -1
Sol.Given f(x)=x"-1= f'(x)=2x

... fiscontinuouson[-1,1]and derivable on (-1,1)
also f(-1) =(-1)*-1=1-1=0
f(1)=1"-1=1-1=0

=) =1Q)

.. f satisfies all the conditions of Rolle'stheorem
..thereexistsC e (—1,1) suchthat f '(C) =0
=2c=0=c=0e(-11

Hence Rolle'stheorem verified

90. Let f(x) =(x-1)(x—2)(x —3).provethat
thereismorethanone'c'in(1,3) suchthat f '(c) =0
Sol.Given f (x) =(x—=1)(x—2)(x—3)

= f(x)=x*-6x*+11x—-6

= f'(x)=3x* -12x+11

.. fiscontinuouson[l,3]and derivableon (1,3)
f)=0=f(3)

.. f satisfies all the conditions of Rolle'stheorem
.thereexistsC € (1,3) suchthat f '(c) =0

= 3c*-12c+11=0

12++144-132

6

=C

=C=2+—

1
B

Sol.Given f(x)=x*+4= f'(x)=2x
... fiscontinuous on[-3,3]and derivableon (-3, 3)
also f(-3) =(-3)*+4=9+4=13
f(3)=3"+4=9+4=13
S F(=3)=1(3)
.. T satisfies all the conditions of Rolle'stheorem
..thereexistsC €(—3,3) suchthat f '(C) =0
=2c=0=c=0e(-3,3)
Hence Rolle'stheoremverified
91.Verify Rolle'stheorem for the function
f :[-1,1] — Rbedefined by f (x) = log(x* +2) —log 3
Sol.Given f(x)=log(x*+2)—log3

: d 2
= f'(x)= &[Iog(x +2)-log3]

1
X*+2
2X
W42
.. fiscontinuous on[-1,1]and derivableon (-1,1)

~fED=1T1)=0
.. T satisfies all the conditions of Rolle'stheorem
~.thereexistsC e(—1,1) suchthat f '(C) =0

2C

c’+2

Hence Rolle'stheorem verified
92.Verify the conditions of the Lagrange's mean

= f'(x)=

d .,
— (X" +2
dx( )

= f(x) =

=0=2c=0=c=0e(-11)

valuetheorem for x> —1on[2,3]

Sol.Given f(x)=x*—-1= f'(x)=2x

.. fiscontinuouson[2,3]and derivableon (2, 3)

also f(2)=(2)°-1=4-1=3

f(3)=3"-1=9-1=8

... f satisfies all the conditions of Lagrange'stheorem

.thereexists C e (—1,1) suchthat

f3-f(2) 8-3
3-2 1

f1(C) = 5

:>20=5:C=ge(2,3)

Hence Lagrange'stheoremverified



