CHAPTER-5
CONTINUITY & DIFFERENTIABILITY
02 MARK TYPE QUESTIONS

Q. NO QUESTION MARK
1. | Find the value of kfor which f(x) = —0""=, if x# 0k ,if x =0 is continuous
atx=0.
2
2. . . x? +3x-10 , . .
Find the value of k for which f(x) = = if x# 2k ,if x =2 iscontinuous at
x=2. 2
3. Discuss the differentiability of f(x) = x|xlatx = 0.
2
4. | Differentiate (H_c"s x) with respect to x .
sinx
2
5. | If x = a(20 —sin sin 26) and = a(1 —cos cos 26) , find Z—zwhen 0= g :
2
6.
If log y =tan™! x, then prove that 9
(1+x?)y2 + (2x — 1)y1 =0
7.
ke -Vi-k g ,
Find the value of k for which ~ f(x) = X
2x+1
, 0<x<1
2x -1
8. in 2
If siny = x sin(a+y),prove that dy = w
d sina 2
% | x2 4 2xy +y3 = 42 then findj—y 2
X
10.
If yx*+1=log[vx*+1-X], showthat(x2 +1)%+ xy +1=0. 2
X
11. | Determine the value of k so that the function f(x) = 222 ifx 0 2
K ,ifx=0 IS continuous at
x =0
12. dy _ (1 +logy)? 2

X = ayY—X
If y*=¢Y~*, prove that ™~ oz




13. | Find % for tan'}(x2+y?) =a
14. | Differentiate cos™ !( Sm“% ) W.r.t. X
15. | Show that the derivative of the function f given by f(x) = 2x3 — 9x?+ 12x + 9, at x = 1 and X
= 2 are equal.
16. | Find the value of p for which the function
1-cosdx
17. [Py = x? *#0 he function
r =0
sm4x —CO0SX X ;tg
X-T
f) = -
k ' X :Z
IS continuous at X= x/4.
18. | Find the value of Z—Z at ng ,X=C0s 0 — cos 26,y = sinb — sin26.
19. 1 1f x=acos 6; y = bsin@ , then find 32732’.
20. | Find the derivative of x!°9% w.r.t. logx.
21. . . ki if x+0. .
Find the value of kfor which f(x) = 8x2 ' is continuous at x = 0.
k ,if x=0
22. x% +3x-10
Find the value of k for which f(x) = { x-2 2t is continuous at x = 2.
k if x=2
23. | Discuss the differentiability of f(x) = x|x|atx = 0.
24. | Differentiate tan™? (M) with respect to x .
sinx
25. | If x = a(260 — sin 20) and = a(1 — cos 26) , find Z—iwhen 0 = g
26. | Using the fact that sin(A+B) = sin A cos B + cos A sin B and the differentiation,
obtain the sum formula for cosines.
27. o 1-x? _A-tan®x, . ay
If y = cos (1+ xz) and cos2x = (—1+ tanzx), find ==
28 | if the function f(x) satisfies lin} fg)_ 2 m, evaluate lin} f(x)
b - x>
29. | limit of a function exist at x =a if L.H.L of f(x) at x=a and R.H.Lof f(x) atx=a
are equal to f(a), using the above concept find lirré f(x), where f(x) = Ixl - 5
X
30. | Let a1,@z,....an be fixed real numbers and define a function f(x) = (x-a1)(x-az)....(x-

an). what is limlf(x)? for some a #as,a,......an, compute lim f(x)
X=4 xX=a




ANSWERS:

Q. NO ANSWER MARKS
1. 1 — coscos 4x 2 sin® 2x . _sinsin2x 2
o rolimTgm k= ln(—g ) =k =k=1 2
2. x—2)(x+5
( ) ) =k =>k=7
x—2
2
3. fxX)={x?, x=20-x%, x<0
- —x2_
LHD _fO-f(0) _ —x"-0 _ 0
x—0 x—-0
— 2_
x—0 x—=0
4. 2 cos?
2 X T X T X
——==-|=(cots) =|tan|s—3])|= s—3
(2 sin 21% ( 2) [ (2 2)] ) )
soon 1
o= =3
5. ax _ - — in2&%Y — - A g @y L
m a(2 — 2cos 20) = 4asin 6?&(1‘9 2asin 260 = 4a sinf cosf = dx]g N 5
6. Correct proof should be there without step missing 2
7. _-1 2
\2
8. Correct proof should be there without step missing 2
9. dy , A4y 2
2x +2y(1) + Zx'dx + 3y Y 0
dy —=2(x+y)
dx  2x +3y?
10. | Correct proof should be there without step missing 2
11. | K= % 2
12. | xlogy=y-x
dy/dx = y(1 + logy)/(y — X)
dy _ (1 +logy)?
dx logy
13. | dy/dx =-xly 2
14. | -1 2
15. | f’(x)=6x2-18x+12,f’(1)=f*2)=0 2
16. 2

lim £ (x)=1(0)

. 4x2sin?2x_
lim ———=
x—0 4x2




8 limo(szl%)Zzp orp=38
X—
sinx—cosx
17. o P f(/4)
\/Zsin(x—%) _
x—1>7t/4 4(x—%) =k
_,
4
K= 1/2V2
18. .
— = -8in@ + 2sin 28
080~ 2c0s 29
=3C0_§8:—:2c0528
=80+ 25in 26
4y
'4?5%5 - 3
1. dx _ ‘asiné,‘iy;;béose‘% —d—y~:—?cot9
40 a6 dx a
Z% = Zcosecz a(aé}ﬂ.é]:—fz—cosec?’ﬁ
20.
du ; S
dp T 2Arlogx -
21. 1 — cos4x ~ 2sin® 2x _sin2x
lim =k = lim =k = lim( Y=k =2k=1
x—0 8x2 x-0 8x2 x—0
22. x—2)(x+5
lim( )( ) _ K o k=7
x—2 x—2
23. { x?, x=0
X =
f(x) —x%2, x<0
LHD = lim [&T©@ _ i X0 g
x—0~ x—-0 x—0~ x=0
RHD = lim L9 _ i, 20
x-0t x-0 x—0t x=0
24. 2 X
2 cos° 5
~ > _ X _ T X T X
f(x) = tan™?! =tan"!(cot=)=tan"!|tan(z— )| =5 —=
2 sin Zﬁcos 5 ( 2) [ (2 2)] 2 2




1
f0=—3

25. | ax _ — = in20&%Y — i = ] ol L
5= (2 — 2cos 20) = 4asin 9&d9 = 2asin 20 = 4a sinf cosf = dx]g =5
26. | We have,
Sin(A+B) = sin A cos B + cos A cos B
differentiating both side w.r.t x
=d/dx(sin(A+B) = d/dx(sinAcosB + cosAsinB)
=cos(A + B)[dA/dx +dB/dx] = -sinAsinBdB/dx +cosBcosAdA/dx +
=cosAcosBdB/dx -sinBsinAdA/dx
=cos(A + B)[dA/dx +dB/dx] = dB/dx[cosAcosB - sinAsinB] +
=dA/dx[cosAcosB - sinAsinB]
=cos(A + B)[dA/dx +dB/dx] = [cosAcosB - sinAsinB][dA/dx + dB/dx]
=cos(A + B) = cosAcosB - sinAsinB
27. — cocl(=X
Yy =Cos (1+ x2)
Let x = tanp p =tan”x
_ Jy1—tan®p
=Yy =cos (1+ tanzp)
=vy = cos”(cos2p)
=2p
>y =2 tan’x
differentiating w.r.t x both side
dy/dx =
28. | Given that lim —f(f)_ 2=
x-1 x“—1
chi_rgf(x)—z
= lim(f(x) — 2) = mlim(x? — 1)
x—1 x—1
> lilm(f(x) —2) = m(1?2-1)
X—
= lilm(f(x) —-2)=0
X—
=>li1rnf(x)—2=0
X
= lim f(x) =2
x—1
29. | The given function is:

f(x) =IxI—5
= lim f(x) = lim [IxI - 5]
x—57 X—>57
= lim(x — 5)
x-5
=(5-5)
=0

/G = lip [ - 5]

= lim(x — 5)
x—5

=(5-5)
=0
= lim £(x) = lim, f(x)

Hence
lim f(x)=0
xX—5




30.

Given function is:
f(x) = (x-a1)(x-a2)....(x-an)
= limf(x) = lim [(x-a1)(x-a2)....(x-an)]

= [,}Lr?1(x —ay)] [xli_gll(x — )] [xli_)rgll(x —ay)]
= (az-a1)(ai1-a2)....(a1-an)

Jim, /) =0

now

}Ci_rg1 f(x) = }Ci_rg[(x-al)(x—az)....(x—an)]
= [}Ci_r};nl(x —aq)] [}Ci_rg(x —az)]o.. [}Ci_rg(x —ap)]

= (a-al)(a-az)....(a-an)




