CHAPTER-5

CONTINUITY & DIFFERENTIABILITY
05 MARK TYPE QUESTIONS

Q. NO QUESTION MARK
1. | For what value of k is the following function continuous at = —g ?
X +cos cos x ] T
flx) ={ =, ifx#+——k ,
x + r 5
2. | Find Z—z ,if y = (tan tan x )°°t* + (cot cot x )tentanx 5
3
. dy . ; 1-
Find=2 ify = eM* ( 2ant |—= ). 5
dx 1+x
4,
» A [ee]
y = xxxx then prove that ,. ay _ o 5
‘dx  1-ylogx
5. | Find the values of a and b so that the function
f(x)=x>+3x +a , ifx<1
bx + 2 , 1fx>1
is differentiable at x = 1
2
6. | Ifx =sintandy =sin pt, prove that (1 —x?) % —x% +p?y=0
. d . ey
7' Flnd d_i/,lfy:g’mz"{zmn_l\ﬁm%
8. _ dy _ cos®(a+y) . 2y .
If x cos(a+y) =cos y, then prove that T o Hence, show that sin a = T sin2(a +
dy
— = 0.
dx
9. | For what value of k is the following function continuous at = —% ? 5
V3 sinx + cosx ] T
= if x+——
N x + z 6
flx) = 6
Kk if x=——
k if x= G
10. | Find Z—i/, if y = (tanx)°** + (cotx)@n* 5
11. | If x = cost(3-2cos?t) and y = sint(3-2sin’t), then find the value of Z—i’ att= 5
Ey, 5

If y=log(x + Vx2 + a?2), then show that (x? + a?)

dx? dx




ANSWERS:

Q. NO ANSWER MARKS
Lo (B 1 ) .
7 smsinx t+cos cos x 2 2 (cos cos g sin sin x +cos cos x sing )
T = T
(x+%) (x+%) °
2sin (x + %)
=——mpm =2 > k=2
(x+%)
2' dy cot x 2
i (tan tan x )°°**cosec*x(1 —log log tanx )
+ (cot cot x )t9tan* gsec2x(log log cot cotx — 1)
5

3. (sind)? .. .—1 [ o 1 S

e cos™ " x |sin2x PN
4, Correct proof should be there without step missing 5
5 a=3,b=5 5

dx/dt = cos t, dy/dt = p cos pt 5

dy/dx = p cos pt/cos t

dy

cost—: p cos pt

cost—+dy( smt) -pzsinptg

cos t=— y —(-smt):-pzsin pt

1- XZ)——X - +ply=0
7. 5)

Putting x = cos 20 in.{ ) tan

Stan ! }I-COSZB_ iR
_ 1+cos28
Zsinzﬁ

2cos2 7]

= 2 tan!(tan 6)
= 20 = cosx

i.e., 2tan

= stx—— - '1'
o8 U x, 1 x?‘

d . _ { ' -\




Given, x cos (;; " ) = cos y
cosy

or X = -t
cos(a + )

On differentiating both sides w.r.L. y, we get

: d%y :
sina —5 + sm 2(a + y)
dx

dx

cos(a+y)

cosy ~ 4 +v)
; Y ~ €O
_— 4y 9Sy de(ay 1

cos*(a+y)

[By using guotient rule of derivative]

_. tos{a+yyx(-siny) + cosy x sin(a + ) v

or

or

ay _ cos*{a +y)

Cosz(a+y)

_ sin{g+y)cosy —cos{a + y)siny

cos*(a+y)
dv sin(@at+y-y) sing__
dy cos?(a+y) cos?(a +y)

.- $in A cos B - cos A sin B = sin (A - B)]

L) Ve

dx sina

Again, on differentiating both sides of Eq. (i) w.r.t.

x, we get
4’y T d
— = ——— cos" (@ +
i e UtV

dy

1 d )
— X — cos8* (1 + y) X
sina  dy

1
= — X 2cos +
sina cos (a + y)

[-sin (a + y)] x dy

- 2 ry)conaty) dy
sing xa; 1

Ly _ zsindavy)dy
dx? sing dy




9. 3 1
2<§smx+cosx.—2> Z(Cos%sinx-i-cosx sin%)
lim_ = = lim_ =
e (x + %) 76 (x + %)
2sin (x + %
= limn = 2 =>k=2
=5 (x+5)
10 dy cotx 2 tanx 2
T (tanx) cosec“x(1 —logtanx) + (cotx) sec®x(logcotx — 1)
11. Given that:
X = cost(3-2cos?t)
on differentiating w.r.t ‘t’ we get
dx/dt = d/dt(cost(3-2cos?t))
= cost(4costsint) —sint(3-2cos’t)
= 4cos’tsint-3sint + 2cos?tsint
= 6cos?tsint — 3sint.......cceuneeeee. (i)
Now,
y = sint(3-2sin’t)
on differentiating w.r.t ‘t’ we get
dy/dt = d/dt(sint(3-2sin’t)
= sint(-4sintcost) + cost(3 — 2sin’t)
= -4sin’tcost + 3cost — 2sin’tcost
= 3cost — 6sin’tcost................. (ii)
eq. (i) / (i)
3cost— 651.71 tcost
dy/d " 6cos2tsint—3sint
_ 3cost(1-2sin’t)
3sint(2cos?t—1)
3costcos2t
- 3sintcos2t
= cott
att= E
dy/dx = cotg
=1
12. Given,

y = log[x + V(x? + a?)]

Differentiating both side w.r.t x, we get,

dy 1 d
1 dg,
~ dx Cx+VxZ+azdx

dy 1

dx
dy 1 <x+\/x2 +a2)
dX x+\/x2+a2 Vx?% + a?
dy _
dx m

x2+a [

(logx) = — d(x)]

2x d
B B - X s S
x+\/x2+a2< 2Vx?% + a? dx ( ) 2Vx?% + a?

d
= d—z(\/xz +a?)=1




Again differentiating both side w.r.t x, we get

S (Jm)d(dY)ﬂyd(m):@

dx \dx dx dx dx
d?y x
(2 2 2 2
:>( * +a)dx2+ZVx2+a2 [ dx V7 +a) 2\/x2+a2]

d? y &y X i ,
= (\/xz + az) T2 dx\/m =0 [multlplymg vx? + a? both Slde]

Hence,
Proved




