1.1 Limits and Continuity

Unit I- Limits, Continuity and Differentiation

2 2
1 lim 2t 2. lim X=X 3. lim 2X =3 4. lim X AX0
-3 X+1 x>3 X° -9 x>0 3X + 4 x>l X% 4 X—2
2 3
. X —5x+6 . — . A/ — . X° -8
5. I|m2—+ lim )2( 4 7. lim YA+ x =1 8. lim
=2 X4+ X—06 x—=4 X< —-16 x—0 X X—2 ¥ —
4 3 3 3
. lim X ~1° 10. lim X =% 1. 1im X% 12, lim X *8
x-2 X—2 x—>4 x° —16 x>2 X< —4 x>-2 X+ 2
sing
13, lim 30 14. lim—2 15, ljm 12X 16. lim 540 +5in 20
60 60 60 @ x>0 X 00 66
17, lim 2= 608 2% 18, lim SM30-00S0 1} 2X+3 2. limi=2X
x—0 X 00 2] xoo X +1 x—» 14+ 2X
2 2 3 2
21 lim XSy i X2 o iy XISy iy X 2X 48
x> 2X° —4X+1 xoo 2X° —3X x>® 2X° —4X -6 x>o  4X% -3
. L x?+3if x=0 _
25. Examine whether the function given by f(x) = L if 0 is continuous or not at x = 0.
if x=
. . Siﬂif X#0 )
26. Find the value of aif f(x)=< y . is continuous at x = 0.
q Fx=0
x> —4 £y
27. Find the value of kif f(X)=1 y_»o ITX# 2 is continuous at x = 2.
k if x=2
x* -8 i %2
28. Examine whether the function given by f(X) =< y _» X% 2 is continuous or not at x = 2.
12 if x=2
kcosx  if x =~ -
29. Find the value of kif f(X) =3 7 —2x 2 s continuous at X = — .
. T 2
3 if x= £y

AX+1
COSX ifx=nx

if Xx=nx

30. Find the value of A if f(x)= { is continuous at X = 7.

kx? ifxz2. )
IS continuous at x = 2.

31. Find the value of kif f(x)= .
3 if x=2
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Unit I- Limits, Continuity and Differentiation

Differentiation

1.2 Differentiation by basic Rules

1. Find d_y if y=5tanx—x".
dx

5. Find X ify—oyx—S- L

dx’ X Jx
. dy .
5. Fmdd—,lfy=3x—2\/§+55ecx.
X

1.3 Differentiation by Product and Quotient Rules

1. Find d—y, if y=x%".
dx

3. Find d_y if y=x"logx.
dx

5.  Find the derivative of : (L+x?)tan x.

2

7. Find ¥ ipy=17%
dx 1+x
9. Find the derivative of: S~ .
X
11, Fing i y = SNX
dx 1+2x
2
13. Find & if y = .
dx tan x
. dy . Xsin x
15. Find —,if y = =
dx 1+ x
17. Find X jf y = & SINx
dx 1+ log x

1.4 Differentiation by Chain Rule

1. Find dy if y = (2x% +5x+7)".
dx
3. Differentiate w. r. t x; tan®3x .

5. Differentiate w. r. t x: sin%5x .

7. Find d_y if y=sec’(e*).
dx
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2.

10.

12.

14.

16.

o

Find 3_y if y=Xx+sinx+5tanx.
X

Find g_y if y=4e* —3cosecx.
X

Find d—y,if y=%—2c0tx.
dx X

Find d—y,if y=x’logx.
dx

Find d_y if y=x>cosx.
dx

Find d—y, if y=x%sin'x.
dx

Find ¥ ipy=% 1
dx e*+1
Find . i y = SE€X
dx 1+X
Differentiate w. r. t X; 5|n2x .
X
_dy . sin™* x
Find —,if y= )
dx Y 1-x?

-1
XN X g O

If
y 1+ X dx

Find 3—y, if y=(1-2x+7x*)Y.
X

Differentiate sin? x w. r. t x.

Find c;l_y Jif y =2sec®(5x+1).
X

Find it y =tanv/x .
dx
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Unit I- Limits, Continuity and Differentiation

9. Find d—y,if y = L

dx sec/x

11. Find the derivative of y = (e* +&7*)*w.r.t .

13. Find :—y ify= Iogsinﬁ.
X

15. Find ;l_y , if 'y =log(cos ecx —cot x) .
X

17. Find g—y if y=log(2x+sinx).
X

19. Differentiate w. r. t x; x?sin® x .

21. Differentiate w. r. t x: w .
X
-1
23 Find 2 if y= &0 X
dx @+ x7)
e”* log x

2

25. Find d—y, if y=
dx X

1.5 Differentiation of Implicit forms

1. If2x2+3xy+5y2:0findd—y.
dx
3. Findd—y,ifxz—xy2+l:0.
dx
5. Findd—y,ifx3+y3=3xy.
dx
7. Findd—y,ifx2y2:x3+y3+3xy.
dx
_ody 2 2
9. Find d—,lfax + 2hxy +by“ =0.
X
11. Find g—y,if x® +y® =3axy.
X

13. If ylogx =x-—Yy, prove that Y _

dx (1+logx)?’

1.6 Differentiation of Parametric forms

1. If x=at?, y=_2at, find g—y

X

3. Differentiate: X =asecd, y=btand.
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10.

12.

14.

16.

18.

20.

22.

24,

10.

12.

Find d—y, if y=sin"(2x).
dx
Differentiate w. r. t x: log(sin x) .

Find ;iy if y=log(x++v1+Xx?).

_X y
. dy .
Find ol if y=log(sec x+tanx).
X
Find the derivative of : ** log X .

Differentiate w. r. t x; €2* cos3x .

1+ cos x

Find ¥ it y=—"-"0—.
dx (X +sinx)

sin 2x

Differentiate w. r. t X;, —8M88 .
1+ cos2x

Find d—y,if x> +xy+y?=0.
dx

Find d—y,if X*yP+y=x.
dx

Find d—y,if x> +2xy +y? =0.
dx
Find d—y,if X’y —x? +xy-1=0.
dx
dy

If x> +y?® =2axy find —=.
dx

If x%+y%=a% find j—y
X

Find g—y,if X=acosf, y=asiné.
X

Find g_y if x=acosecd, y=bcotd.

X

w ‘ Govt. Polytechnic College, Manakala.P.O, Adoor.



11.

12.

Unit I- Limits

Find g—y if Xx=2sint, y=cos2t.

X

Find :_y if Xx=-sin@, y=cos’*@.

X

Find d_y, if x=acot@, y=bcosec’d.

dx

Find (;_y if x=3sin@—sin*@, y=3cosd—cos®a.

X

Second order derivatives

1. Find the second derivative of (i) —— (i) —— (iii) X+ (iv) y = e
X—2 X+3 4 X

10.

12.

14.

15.

16.

17.

18.

19

%e:paref 5:}/ . gjral;/fa, Assistant gjr?fe&mr in C?‘Ttrb/fematic&

2
X fing 4P
X+R dx

If p=

2

. doy . .
Find if y=sinx.
dx? y

2

d°y

If y=e*+e *show that

2

If y=sinxcosx show that 3—2
X

If Xy =c?, prove that xy, +2y, =0.

d’y

If y=xsinx, prove that —
dx

If y=ae* +be®*, prove that d
dx

, Continuity and Differentiation

2

dx? =

+4y=0.

+ Yy =2C0SX.

6.

8.

10.

©

11.

13.

3ﬂ+2y:0.
dx

If x=a(@+sind), y=a(l—cosd), prove that gy
X

dy

Find FYE if X=2sind, y=sin26.

X

Find 3_y if x=acos®@, y=bsin®4.

X

Find j—y if x=a(fd—-sind), y=a(l-coso).
X

)

d?y

X2

Find

If y=asinx+bcosx show that

If y=cosx, prove that

If y=e®, prove that

if y=x"+=.
X

2

d?y

X2

d?y

XZ

+y=0.

2
d y—aﬂ=o.
dx? dx

If y=sin""x, prove that (L—x*)y —xy =0.

If y =Xxcos X, prove that

If y=acos(logx) +bsin(log x), prove that X’y +xy +y=0.

If y=x*sinx, prove that X’y —4xy +(x*+6)y=0.

d2
If y=x°cosX, prove that x* ;

If Xy = ax® +g , prove that X’y —2xy —2y=0.

. If y=acos px +bsin px, where a, p and b are constants, show that el
X

4xﬂ+(x2 +6)y=0.
dx

d?y

2

d?y

dx?

+y+2sinx=0.

is proportional to y.

+y=0.
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