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CONTINUITY AND DIFFERENTIABILITY

KEY POINTS TO REMEMBER

» A function f(x) is said to beontinuous at x = cwhere ¢ ¢ D iff lim,, _,. f(x) = f(c).

» f(x) is continuous in [a, b]iff f is continuous in (a, b)lim, _,,+ f (x) = f(a) and
lim, - f (x) = (D).

» Areal function f is said to beontinuousif it is continuous at every point in the domain
of f.

» Every Polynomial function is continuous in their respective domains.

» Trigonometric functions are continuous in their respective domains.

» f(x) = [x] is discontinuous at all integral points and continuous for all x ¢ R - Z.

» Suppose f & g are are real valued functions such that (f o g) is defined at c. If g is
continuous at ¢ and if f is continuous at g(c) , then (f o g) is continuous at c.

» A function f is said to be differentiable at a point diff,, _,.- % =
lim, _, % ie LHD(c)= RHD(c) and value of above limit is denoted by f ' (c) and
is calledderivative of f(x) at x = c.
d _ d _1

> a(e" )=e* ,E(Iogx) ==

» Every differentiable function is continuous but converse need not be true.

_ _ dy _f®

> Ify =1(t), x = g(t) thendt 70

> Ify=fu)andu=g(t) thef: =2 2 =f'(u). g"(t).  (Chain Rule)

» Rolle's theorem:If f(x) is continuous in [ a, b ], derivable in (a, b) and f (a) = f (b), then

there exist atleast one real number c € (a, b) such that f' (c) = 0.
Mean Value Theorem : If f(x) is continuous in [ &, b ], derivable in (a, b), then there exist

afleast one real number c ¢ (a, b) such that f' (¢) = f—(bs : (f (@)

DIFFERENTIATION ASSIGNMENT (1)

Q1. Differentiate the following :

5 2 1 4. 2 1 3x3+5x249
(1)Vac + bvax +b  (2)3x3 +5x5 + x7 (3) x* +x“Vx +x X+ﬁ (4)x—4
3 i3 2 Jx
x°—=2x x3+a3 (x+1) x—1
(5) 22 Ok () & (8)
Vx+1+/x—1 V1+x2—V1—x2 x 1—x cos x
(6) Vx+1—+/x—1 (10) V1+x2+V1—x2 (11) 1+sinZx (12) 1+x cos x
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(13) V1-—sin x
V1+sin x

(17) tan (x* +1)
(21) cos V1 — xZ
(25) cos " x*
(29)VtanVx? + 1
(33) sin(})

(37) cos * x*

(41) tan "t x°

(45) cot (cos™ x)

(49) (sin "t x*)*

(14) Vsec x—1
Vsec x+1

(18) vcos x

(22) tan (1-x%)°
(26) sin " x"

(30) sin*x cos® x
(34) X* tan(;)

(38) tan ' Vx

(42) sin " /x

(46) sin " (v/cos x)

(50) (tan ' x*)?

1

(15) tan (2x-1)
(19) sin Vx

(23) cot(sin Vx )
(27) eos v
(31) tan’*¢* sec’ X
(35) (1-x%)? cot * x
(39) Vtan—Tx
(43) sec * 2x

(47) sin(2 sin™ x)

(51) (cosec Wx )?

(16) tan® x

(20) sin (2x* + 3x +7)
(24) cos (cos x°)

(28) Vsin x2

(32) sin x sin 2x sin 3x
(36) V1 —x2 sin’x
(40) sin ™ (%)

(44) tan " (sec x)

(48) tan "(sin x + cos x)

(52) vsin Wx

X

(53) Vsec—1x2 (54) ooy (55) V1 — x2 sin™x -x (56) on=imy

(57) “"ij (58) = j%" (59) (v % )? (60) (x + V1 — x2 ) cos™ x
(61) cos '1\/@ (62) sin ! W (63) tan'l\/;z% (64) cot™ H:zz zi
(65)tan’(— =)  (66) tan™ (=) (67) tan™ (o) (68) tan'ﬂ,@

(69) tan™(sec x + tan x) (70) tan™(ccosec x- cot x) (71) cot'l(%) (72) COt_l(lii:ozx)

(73) tan’l(liiz) (74) sin™(3x -4x°) (75) cos™(3x -4x°) (76) cos ™ (2x V1 — x2
(77) cos ™ (1-2x) (78) tan (=) (79) tan" (== (80) sin™ (==

(81) tan‘l(@) (82) tan'l(g;g (83) tan'l(—g;g ) (84) sin™ (—5x+1i;/m)
(85) cot*(25) (86) cos'1%

Q2. Ify = b tan™( 5 + tan’% ), find Z—i.

Q3. Differentiate : (1) ;=2 +sin’ (2x+3)  (2) log(sinVx? +1)  (3)log (@)
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V1+sin?x

(4)log (=)
Q4. Find 2 .
dx

2

(1) 3+ 3ax’y +3bxy’ +y* =5  (2) X’y +xy’=a’ (3) X +xy=2 @)=+ =2
y 2 y x y

2
(5) ;—2 + ;‘—/ =1 (6) cos ( x+y) =y sinx (7) tan(x+y)+tan(x-y) =1 (8) sin(xy) + § =x*-y

(9) sin’x + x cos y +xy = 0 (10)ysecx+tanx+x’y =0  (11) X’y +xy* = 6(x> +y*)

Q5. Ify = \/cosx + \/cosx ++cosx +---. ,then prove that (2y—1)3—z +sinx=0
_Vl-sin2x d_y 2 m _

Q6. Ify = — then prove that ot sec (4 x)=0
_ Wsecx +tan x d_y _

Q7.Ify= N then prove that o = secx (secx + tanx )
i dy __ ¥y

Q8. If y =x siny, prove that x i - Torcosy

Q9.ifx\/1+y+yVvi+x =0 rove that & = 120 =2%

’ yry P dx x2-2xy-2y

- dy  J1-y% _
Q10. If yV1 — x2 +x\/1—y2—1,provethata+ﬁ—0

Q1l. Ifx*+y*=t-ttand x" +y* =t* +t?, prove that x3VZ_Z =1

- L YL y=
Ql2. lfy—\/37+2ﬁ , prove that 2x-—+y = 2V/x

x% %3 d
—t Tt 0o ,provethat£=y

X
Q13. Ify=1+i+ STRMET
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DIFFERENTIATION ASSIGNMENT (1D

1. Findj—z for the following:

2t 1_¢2 3at 3at?

i.X= LY = ii. X = =
1+ t2 y 14 ¢2 1+t3’y 1+ ¢3

iv. X =a@ +sinf) ,y =a(l - coB) V. X = 2 cost - cos2t, y = 2 sint - sin2t

. . . .1
vi. X = a (cost + sint) ,y = a (sint - cost) Vil x=——,y =

1+sint 1—sint
Viil. x = sint y= cotii:é't)
1+cost 1+sint
. . dzy T
2. 1fx=a@ —sinf) ,y=a (1 - cos). Flnd@ate =
3. If x = 2 cost - cos2t, y = 2 sint - sin2t fgié att = =
) = VY = , Tt =

dZ
4. If y = x + tanx, proveoszxﬁ -2y +2x=0.

5. 1fy =tan"! x, prove (1 + ﬁ) 2+ 2X =0.

2
6. If y = tanx + secx , prove that (1 - si?‘%% = COSX.
7. If y = 3cos(logx) + 4 sin(logx), show tha€t+ + x + y =0.

8. Prove thag—(— a? —x2+% sm —) a? —x?

©

. Differentiate the following functions:

i log [ ii. log (sin/x? + 1) iii. log /Hw;x

1+4cosx

-1 2
iv.y =vx? + 1-Iog€+ 1+xi2) V-,/W

10. If yvVx2 + 1 =log (/xZ + 1 - x), prove that (x+ 1)% +xy + 1 =0.

11. If y = log (tan % + %)), show that% - secx = 0.
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12. Differentiate the following:

x2-1
x24+1

i esinx + (tanx)x iixsinx iii. xsinx—cosx +
. . -1 .
iv. (sinx)cos * vx® + (sinx)
_(3+x\2+3x & '
13. If f(x) = (:) , find '(0).
14. 1f Xy = (x + yP 9, prove tha% = y/Ix
15. Find the derivative of the following functions:
i.x=a(t+sint),y =a (1 - cost), fir% att :%.
ii. X =asin2t (1 + cos 2t), y =b cos 2t (1 - cos 2t), then show that y 'Zaistbia.

iii. x = a (cost + log tan t/2), y = a sint, fir§§ att :%.

_ (=t®) o 2bt o dy

16. Ifx =a—— y =5 find—.
2

17. 1 x =222y =2 find 2.

18. Find2 if y = log (%
- Find—ify =log (%)
2
19. If y = cotx, prove thajx—’z' + ZyZ—z =0.

2
20. If y = x + tanx, prove thatbs?x ZTZ -2y +2x =0.

cosx

21. If y = tanx + secx , prove th%rit% = F—
22. If y = secx - tanx, prove that cos‘s}g =y

23. If y = aé* + be* , prove tha% - Z—i -2y =0.

24.1f y = log (x +/xZ ¥ 1), show that (1 +3 %2 +xZ -2=0,
25. If y = sin (logx), prove that%j% + xZ—i +y=0.

26. If y = x log gﬁ)’ prove tha% =Ly

x “a+bx
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2.

3.
4.

8.
9.
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2
27. If x = af, y = 2at, findZT’z'.

2
28. If x =a (t + sint), y =a (1 - cost), fir%gl{%.

DIFFERENTIATION ASSIGNMENT (1)

1. Differentiate:-

(1) logosinx  (2) sift (2nxticosx xﬁ_z ) (3) tart (S0t %y (4) tah ()

(5) oo’ G252 (6) tan (1) (7) s€6) + sin (1) (8) tar'(EE)) + tant(E)
(9) sirfT ) (10) log{(cos X + e} (11) x = (2 cof + cos B) , y =e(2 Sirf + sin D)
(12) sin x (13j("3xf)+(—4’;f (14) tah=>) (15)a +vVa + x

(16) X"y * (17e*logvx tan x (18) sin (sif)xat \/g (19) tafL(VHa x*-1y

(20) log§/sinx — cos x ) (21" + ¥ = eV, Z_z:?

(23) tan( x + 45)

FV1—x6+/1—yo=2a(x° y3) provethafl— x_z

1— x6

If y =e*tari'x , prove that (1+39 2 -2(1-x- x2) +(1-x2) y=0.

If—+y =1, showthag— g

fy= /1; , prove that (1-3§d—y+y= 0.

v1+x +V1—x2 _
 Ify = tan' ( ) showthafL \/ﬁ

fy=e™ smbx,provethaj—-Za—"‘(aZ"‘bz)y:O-
ity =x*, show tha’ - S -I=0.

fy = sitt (¢ VT2 + xYT =7 , prove thaf =

10. If x = sin %Iog y), show that (13 y2 -xXy;-&y=0.

11 Iy = (5

2x—1

=) f (x) =sin X, flnd

12. Ify =vVa? — x2 ,provethata%+x-0.

2 2y = LY d—y:')
(22) Iog(x +y% ) =tan bt
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13.
14.
15.
16.

17.

18.
19.

20.

21.
22.
23.
24.
25.
26.

27.
28.
29.

30.
31.

32.

33.
34.

35.
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Ifxy=4,provethat>%§+y2)=3y.
Find2 :- (1)y=sir'11(x\/1—x—\/§\/1—x2) (2)y=tart ()

d
h‘coslx2 ; =tan'a, prove thec> =~ .
+y x

Flnda Jiftan?(x®+y) =a

(1) If xy =1, prove th% +y=0 (2) If =1, prove that% +y'=0.

2
If X sin(a+y) + sin a cos(a+y) = 0, prove t%lz sin“(a+y) _

12x

sin a

flnd— at x =—

If y = (10Qcos xSiN X) (I0Qsinx COS x) + sin

IfV1—x%+,/1—y%=a(xy), prove thaj"lz

ife* +e¥ =e**Y  prove thaﬂ- -

1—x2 "

_y eX — 1
ax? bx c b c
If y= (x—a)(x—=b)(x—c) (x b)(x—c) (x c) +1, prove thai_ x a x +_ v c—x }
X _ 1
Given that co; . cosA—‘ . cosg e, -x— , prove thag—2 seég + o7 L sed PR = coséx - -
If Cy" = (x+y)¥°, prove tha% =2,

Ify=(sin X - COS XSTX'C"SX findd—y

If x = siril y= tan1 prove thafi—

7 7
If x =2 co8 - cosd ,y=2si - sind , prove tha% = tan% :
If f(x) = loge (loge X) , find f' (e).

If () = x + 1, find=_(fof) (x) .
f'(1)=2,y="f(logx), findZ atx=e.

f(1)=4,f"(1) =2, find log (4f)) with respect to x at x = 0.
If y = coset x , show that x(X- 1)3273; + (2% - 1)% =0.

Ify = sin (log x), provethaf%% +xj—z+y=0.
Ifx=sin§|ogy) show that (1-Xy,-xy; - &y =0.

Ify =log (1 + cos x) , prove thﬁ{l + Zx’z' Zi
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