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(9)-v3 /6 (10)‘“’5“2“ (11)8  (12)4 (6) F(x) _M forx#0
(13)log3 (14)4log2 (15} (log6)? s Crxe0 atxzO.
(16)e*  (17)e ' (18)“""55)3 (19)loga o
5*—e
(7) F(x) = ——, forx#0
(2001 (21)4 (22)sz (23)1/2 (24)1/2 sin2x
(25)0. =% (log 5-1), forx=0 atx=o.

Assignment no -9

Discuss the continuity of the function

(1)F(x ) == when X# 4
=12 whenx =4
RIFK) ===, if

 f

(4) F(x) =

forx =3

atx=0
ifx=0 atx=0
forx#3
for x =3 atx=3.
== , forxz1
log x
=1, forx=1 atx=1
5Cosx_q
12) F(x) = T forxzm/2
2
=2log5, forx =m/2 atx=§.

Answers :

Continuous : 2,7,8,10,11.
atx =3

Discontinuous :1,3,4,5,6,9,12.

forx#0

=0, forx=0 atx=0(M’03)
Assignment no . 10
x2 -4 ; :
. R S— Show that each of the following functions have
(5) F(x) m_m,forx;tz . he' 4 )
removable discontinuity at the point shown.
=1/2 forx=2 atx=2. Against it. Remove this discontinuity by
(Oct. "04) redefining the function suitably .

2_
(1)F(x) = "—_39 forx # 3
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=4, for x =3 atx=3.
(2) F(x) = x% sin(3) Forx=#0
=1, Forx=0 atx=0.
_ 4x+1 1/X
(3)F (x) = Toix )*, Forx#0
=e8 Forx=0 atx=0.
_(e3*-1)sinx
(4) F(X) = x—z' Forx#0
=4, Forx=0 atx=0.
_ (5 -1 .x .
(5)F (x) = tan? x. log(1+x)’ itx=0
=2log5, x=0 atx=0.
(6) F (x) =2—%" Forx#0
= (loga)?, Forx=0 at x =0.
Answers :

(1F(3)=6 (2)F(0)=0 (3)F(0) =e*

(4)F(0)=3  (5)F(0) = (log 5)? (6)Fi) =2lo

e following
inuous at the point shown
against it:

. 1-cosk
()F(x) = xsinx ' rx#0

=2, Forx=0 atx=0.(Oct.’01)
(ii) F(x) =(1 + kx)'/*,For x # 0

=e>, Forx =0 atx =0 (Oct.’02)

_ 1-sinx
(iii)F(x) = T For x # 1t/2

=3k, Forx=m/2 atx= z

>

(iv)F(x) = —log(_l+kx), Forxz0
sSinx

=5, Forx=0 atx=0

x cosx+3tanx

(VIF(x) = —5 o —— Forx#0
=k?, Forx=0 atx=0.
kx _ :
(vi)F(x)= LT msinkx xlz) KX Eorx# 0
=4, Forx=0 atx=0.

=0 (March’05)
( Ssinx _1)2
xlog(1+2x)’
us at x = 0, find f(0).

_(e3* -1)sinx
) {7 Polnx

ion f(x) = x#0,is

the function F(x , X %0, is
Continuous at x = 0, find F(0).

Answers:

1)(i)x2 (ii)5 (iii)1/6 (iv)5 (v)¥2 (vi)x2
vii)-4  (viii)2.

(22/7 (3);(log5)* (4)2/3 (5)3.

Assignment No :12

Examine the following functions for continuity
at the points shown against them:
(1)F(x) =2x+-3,For0<x<1
=3x+2, For 1<x<2 atx=1.
(2)F(x) =x*—x -1, For <x<2
=4x+1, For2<x<4 atx=2.
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(3)F(x) =x*+x+1,For2<x<4
=3x+5, Ford<x<6 atx=4.

3x2 —x-2
,If0<x<1
x—1

=2x+5, Ifl1<x<2 atx=1.
(5)F(x)=4—-3x,ForO<x <2

=2x—6,For2<x<3 at x= 2.
(6)F(x) =2x—6,For2<x<3

=x+5, For3<x<6 atx=3.
(7)F(x) =x*+1, Forx=0

(4)F(x)

=2V x%2+4+1 -1,Forx<0 atx=0.

2_
(8)F(x)=x—16, ForO<x<4
x—4
=4x+1, For4<x<8 atx=4.

Answer :
Continuous: 1,5, 7.
Discontinuous : 2, 3, 4, 6,8.

Assignment No : 13

A.Discuss the continuity of the
functions on the intervals shc
of against them:

(1)F(x) =4x -7, For,

0

On (-1, 2).

)I

(4)F(x) fo<x<?2
<x<4 0On]|o0,4].
(S)F(x) = x> -4, FOR2'< x <4

=2x+4,For4<x<6 OQver|[2,6].

(6)F(x) =x*-4, For0<x <2
=2x+3,For2<x<4 Overits
=x*—5,For4<x<6 domain.

B.Discuss the continuity of the following
functions for all real values of x :

(1)F(x) = x3 —2x+1

x2+ 4
(Z)F( ) 3x+4

x2-1

3x 5sinx
T x2e2

(3)F(x) =

s continuous on its domain [0,6] except
= 2, where it is discontinuous.

B. 1. Continuous
2. Continuous except at x= £1.
3. Continuous
4. Continuous except at x = +2.

Assignment No - 14
1.Find the values of a and b, if the function F

. x% -9
D) Fx) =—— Forx> 3
=5, Forx=3
=2x2+3x+Db, Forx<3
Is continuous at x= 3.

(i) F(x) =ax+b,for0<x <2
=bx+11,for2<x <4
Is continuous at x =2 and F(3) =2.
(iii) F(x) =2x—-3,forx < 1
=ax+b,forl<x <2
=x*—1,forx>2
Is continuous at all x.
(iv) F(x) =x*+ax+b, for0<x <2
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=4x -1, for2<x <4
=ax’+17b, ford<x <6
Is continuous on|0,6].

(v) F(x) = —— 2, for-2<x <0
=2x+1, foro<x <1
=2bVx2+3-1, fori<x <2

Is continuous on its domain.

sin ax

2. If Fis continuous at s = 0, where
F(x) = Sir;jx +a,forx<0
=Xx+4-b,forx=>0
Find the value of a + b. (March ’08)

Answers :
1.()a=-1,b=-22

(ija=4,b=-3
(iiijJa=4,b=-5
(ivila=2,b=-1
(v)Ja=3,b=1.
2. a+b=17/5.

Assignment No — 15
1.Discuss the continuit

3. Find the val , if the function F given by
Flx) = 238X 7L i = 1
(m—x)?
=K, forx=m

Is continuous at x = Tt.
4. Find the value of K, if the function F given by
F(x) = log- 2 (1 + 2x), for x # 0
=K, forx=0

Is continuous at x = 0.

5. Find the value of K, if the function
x3 -8
F(x) = m, forx#2
=K, forx=2

Is continuous at

+a, forx > 2
3, forx =2.
3x% +5x+b, forx< 2.

Is continuous at x = 2. Find a and b.
(March ’02)
10. Find a and b if F is continuous at x =1,

where
F(x) = T4 a x<1
x-1
=2m, x=1
1+cosmx
= o) +b, x> 1.
Answers :
1.Continuous 2. Discontinuous
3.K=% 4,K=-1
1
5.K=-24 6. F(m/2) = "
71.2
7.F(1) = 5

8. continuous on [0,6] except at x =3 and x = 4.
9.a=-1,b=-19

1o.a=3n,b=37”.
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. 3 -loga
(xix) (xx)

Assignment No - 16 3x-1 x(logx)*

. . . . . 2 =5 -1 V3
1.Find from first principles, the derivatives w.r.t 2.(i)o (")5 (III)? ('V)E (v)7.

X of the following functions:
. 1 1 ,

1 1 -

(i) Vx (i)s— (i) Vx +3 ('V)\/; Assignment No — 17

1.Differentiate the following w.r.t.x :

(V) x2 +VX 5 (vi) 7= (vii) cos x

(viii) tan x (March '02)

(xi) sec x (March ’99) (x) cos 2x (Oct. ’05)
(xi) sin (2x +3) (xii) Vsinx (xiii) sin®x

(xiv) x cos x (March ’04) (xv) x tan x

(xvi) e (xvii) @ (xviii) log x (Oct.’03)

ot 5x (xi) (X* + 1)° sin 4x

(xix) log (3x -1)  (xx)

logg x *
2. Using definition, Find : ‘ 1)Vx2 + 5 (xiii) 1:23
(i) F'(-1) if F(X) = 2x* + 4x -5

1+cos x Vx2+1

|
(i) F'(2) if F(x) = VI + 4x W) 1og T cosxr ) 3remax
(i) F/(4) if F{x) = 222 (xvi)
(iv) F'(2) if F(x) = — Find % if

(i)y = log [e* ()2 ]

(i) y = log [3* C5)*/*]

i)y = log (x + Vx2 + 4)
(iv) y = logio (x + VX2 + aZ)

(V)y=log(e™-e™)
. +V x2+425
(vii) sec® (ix) sec x tan x  (x) -2 sin 2x (vi)y =log (ﬁ
. .., COSX .2 . _ gXxsinx
(xi) 2 cos (2x +3) (xii) oY (xiii) 3 sin“x cos x (vii)y=7
(xiv) cos X —x sin X (xv) x sec’x + tan x (viii) y = log [ sin . cos®x . (x* ~ 1)°]

5 1 -2 dy y
(xvi) 7™ (xvii) 5(a>) loga (xviii) % 3.1fy=x+v a*? + x?, show that ix Vaziae
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4.1fFy =tsin (2t+5)+V1+ tz,find%
\/x+ -2
5.fy=log[ ], show that
VE+2 +2 Assignment No — 18
dy 2
dx  (x—2)x 12 Differentiate the following W. r. t.x:
Answers : 1.(i)sin_1(§) (ii)cos_l(g)

1. ()5 x2(4x — 1)(3x* — x3 + 4)%2

(iii) tan-l(g) (iv

x+V x2+1

()=

(ii )— (vm %) Hint :Rationalise

(IV) [m W] (v) sec x

(i) —22 (i)

log sin x x(log5) (logx)
(viii)20 sin®4x cos4x + 21 tan’ 7x sec’7x

(b? —a?) sinx cosx

(ix) V'aZcos2x+b? sin2x

(x) a**[4(log @) (cot 5x) — 5cose’
(xi)2(x*+ 1)* [2(x* + 1) cos4x + 5x sin 4 l(i) (i) tan‘l(i)
ec‘l(xiz) (iv)csc‘l(ﬁ)

(v) tan™2x + tan * (1/2x).

4x2+x+10 x

(xii )ﬁ (xiii)% sec? >

(xiv) — cosec x

(Xv\x(3+sin3x)— (3 cos 3 (i)sin™*(cos x) (ii)tan™" (cot 4x)
T (3+sin3x)? .

(iii) cot™1(tan 3x) (iv)csc™1(sec 3x)
(v)sec™(cos™t 5)
(vi) sin~*(cos x) + cot™?! G) + sec™1(+/2).

6.(i) sin™1(2 cos?x — 1) (ii)cos™! 2 sin’x

2tanx

(iii)cos™1( — )

Vx2 +a? . log10

m( M4 g~ (iv)sin~1(3sinx — 4sin3x)

. 2
W) e V) s

(vii) 7*SI0% (log 7) (X cos X + sin x)
X 7(|)tan‘1( ) (i) tan™1

10
(viii) 3 cotx—4 tan x + ——.
x2-1

—1 [1-cosx . —1 [1-sinx
4.2t cos(2t +5) +sin (2t +5) + \/Hfﬁ . (iii) cot 1+cosx (iv) tan \I 1+sinx

(v) cot™1(4 cos3x — 3 cos x).

1+cos 2x

1—cos 2x
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(v) tan~1 [E82E tan—1( Ltsinx ) 5.0)-1 (i) -4 (i) -3 (V)3 (V) 1/7 (vi}=—
o coox 6.()-2 (ii)2 (ii)-2 (V)3 (v)3.
(vil)tan ™! (7o) (vii) tan” l(m? 7.01/2 (i)-1 (i) -1/2 (iv)-1/2 (V)2 (vi) %
8.(i)tan"1 (%) (ii) tan™ (%) (vii) % (viii) 1/2.
(ili) tan~( cos4x+sin4x) (Oct. '01) 8.(i)-2 (ii)5 (iii)4 (iv)-7.

cos 4x—sin 4x 9.()1 (i)1 ()% (iv)1.

. 1, €Os7x+sin 7x
(iv)cot™ ( cos 7x—sin 7x )

. 3cosx—2sinx
9.(i)cos™ (T)
(ii) sin™1( \/§cosazc+sinx )

V3 cos(2)+sin@®)
(iif) cos‘l[#]
. -1 5
(IV) ese ( 4sinx+3cosx )

in2
10.(i) If y = x sin y, show that d—y =2
smy—y cosy
dy cos?y
(ii)If y =x cos y, show that ysmy

(iii) If cosy =x cos (a+vy), showt

2x
2 _ 1

ay _ cos? (a+y) ) 10.csc 1(Zx\/l— x2 )

dx sina (March '04)
Answers : sin™'(3x — 4x3) 12.cos~1(4x3 — 3x)
1'(i)vaz s (i) =—== (iii); _1,3x— 23 o 1a3

x 13.tan (1 ™ ) 14.sin” " (4x> — 3x)
(iv) (v)
J 2_ azl |x y/xZ —a?| 5.sin _ 16. cos_l( 2)
(v ) 1+ x 1+x
a2+ x2 " (Oct. '96)
. i 1-x2
x2

17. sm‘l( —~ 18. sin

x+1

_1 . _1
19.sec ( ) 20.sin™ " ( —1+ or? )
x —1,1- 16x —1,1=x
21l.cos” (—— T 1o ) 22.sin ( )
“tx 23.cosec™1( 22X 25% ) 24. sec‘l( 2\/_)

(iii) e*(cot™1 x

(iv) 2x—/1— x2(sin"1x)

) 1 -1 [1—x
25.cot™( \/_) 26. tan T

12x32/?1_f2) : 27.tan"1( L+ x? LY 28.tan~(x + VI + «2)
T
(v) — ,/—

e*Vi-x? 29.tam‘1(1+ =Xy 30 tan‘l(1 m).
4(|,1+9 5 (i) — T (|||)\/_

) Answers: (1)m.
\/1—16x2

2)——. Put x =sin@
(v)0. Hint : use tan™! 2x + cot™ 2x = m/2 ( )Vl— x2
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(3)%. Putx =sin @
(4)1+ 5. Putx=cot @
(5 )m.Putx=sec0
(7)J2_2. =sin @
(8)1+ > . Putx=tan @
(9) T Putx=tan @

(10) ﬁ. Put x=sin @

3 .
(ll)ﬁ. Put x =sin @
(12)\/%.Putx= cos @

(14) % Putx =cos 8
(15)

(16) 1+x2
(17) x4 .Put x? = tan@

Putx=tan @

1+x2

.putx=tan @

(18) . xZ .Putx=tan @

(19)
(20)

” x2 Putx =tan @

TroxZ” Put 3x = tan ¢

(28) 2(1: 7 Putx =tan 6

-1
(29) ﬁ .Putx=sin@
-1 .
(30) ot Putx = sin 0.

Assignment No-20
Differentiate the following w.r.t.x :

2
-1 -1
l.tan (1+6 ) 2.tan (1+ 2)
-1 -1
3.tan (1 162) 4.tan (1 12x2)
-1 7x
5.tan J_) 6.tan™"( 107 )

1+ x2
-1
\
(10)-

+ x?
—sinx

)
1+ xz (9 +x?2

(12) 1 (13)

cosx 1
1+sin2x 1+x2°

(14)1

1+ cos2x

Assignment No-21
.Using first principles find the derivatives

w.r.t.x of the following:
(i)5x2-Vx2 +2+3
(iiii)sin2x + v/tan x
(v)log(v2x —3)

2. show that the function whose graph is a right

(ii)x?sin x
(iv)log, (x + 2)

Angle is not differentiable at its vertex.
(March. ’97)
[Hint : consider the function F(x) = | x| It is given
asforx = 0,F(x) =x, i.e,y =x
For x < 0,F(x) =-x, i.e., y ==X
Its graph is shown in the diagram.
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Itis a right angle whose vertex is at the origin.
We show that F is not differentiable at x = 0. For

this we have to show that

I f(0+h)— f(0)
im

h—-0 h

Does not exist. This is proved in the second part
of theorem 3.1.]
3. wy=cﬂ+n3Vx2+4deg§

1-cosx

4. Ify=1log(

),

1+cosx

d
show that £ = 2 cosec x.
dx

5. Ify=x+v1— x2,showt

hati =
‘ y
6. Ify=sin (2sin"x),

dy 1-y2
—=2 .
dx 1-x2

—-X

show that

. dy ...
7. Flnda,lf(l

(i)Y =tan™ (see

(ii)y = cos

10. Find 2  if
dx

L i
(ily =tan-1 ( 1+20x)
)
(ii)y _ COt-l[ (x“+ 7x+11) ]

2x+7

(iil)y = sl _1(\/m+\/1—sinx)
1y =sin-\ s x - vicsinx

V1+sinx+ V1-sinx ]
Vi+sinx—V1-sinx *’

11.1fy=cot-1[

Show that ay _ 1/2
dx

12.If y = cosec™| % ], show

(x+2)loga
1
2x-3

(v)

x(x% +1)% (7x% +25)
) VxZ +4
) COS X (ii) -1
1+sin2x 2 (1+x2)

7. (i

1 1
. +
1+x2  x[1+(log x)?]

L (i) —
Vi- x2 T1+16x2
1. 5 4
2vx" 1+25x  1+16x

1
+
x2+6x+10 x2+8x+17

9. (i)2

10. (i)

]

(ii)

2 2
. —(x“ +7x+11 1-(x“+7x+12
[Hint : ( ) - 1 )
2x+7 2x+7
1—(x+3)(x+4)

(x+3)(x+4)

]
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