DIFFERENTIATION

SYNOPSIS

If y = f(x) is differentiable at any point ‘x’ then its

Lt f(x+h)—-f(x)

h—0 h

called the first derivative of f(x)

A function f is said to be derivable at x=a if
1 LW f@
x—>a X—a

tive of f at x=a and is denoted by f'(a).

IPRACRNAC) N S(x)-f(a)

; Lt
l.e. — = _ —
" xoat TC x—a r-a

value denoted by f'(a) is called derivative of f(x) at
X=a.

Let f be a function defined on [a, b]. Then fis said to
be differentiable on [a, b], if

derivative is f '(x) = and it is

exists. The limit is called the deriva-

then the limit

L T@-1©

e fis differentiable at ‘c’i.e., where
X—>C

X—cC
ce(a, b) exists
5 J0-s@

o fis right differentiable at ‘a’ i.e., + x_a ©X-
xX—a

ists

L, L1

o fis left differentiable at ‘b’ i.e., - xb  eX

X—>
ists.

If f(x), g(x) are two differentiable functions of ‘X’ then

the linear combination of the two functions is also
differentiable function of ‘x’.

. d d d

i.e., ——(cf()+ecag(x)=c1—f(x)+c2—g(x) where c,,
dx dx dx 1

c, are constants.

PRODUCT RULE: If f(x), g(x) are two differentiable
functions of ‘x’ then

d d d
. ;(f(x)-g(X))=g(X)Ef(XHf(X)Eg(X)

e [ff(x), g(x), h(x) are three differentiable functions
of ’x’ then

di(f(X)-g(X)-h(X)) = g(X)-h(X)if(X) +
x dx

f(x>.h(x>dig(x>+f(x)g(x)ih(x)
x dx

QUOTIENT RULE: If f(x), g(x) are two differentiable
functions of ‘x’ then

() ED S I0-@ g
E(gmj_ ()’

PARAMETRIC DIFFERENTIATION: If x=f(t) and
y=g(t) are the parametric equations of a curve then

dy_dy di_g'®
de dt dx £l

%(x" ): nx"!

d .

I (sinx)=cosx

4 C =-Si

I (Cosx)=-Sinx

i t - 2,

I (tanx)=sec?x

i t = 2

i (cotx)=-cosec?x

4 = t

i (secx)=secx.tanx

4 = t
i (cosecx)=-cosecx.cotx
4z

I (en)=e

i X\=~X |

I (a¥)=a*.loga

41
2y (109%)=—

%(Sin'lx) = \/117 xe(=L1)
%(Cos'lx) = 1_—x xe(=L1)
%(Tan_lx) =7 1x2 xXeR
%(Cot’lx) = _iz xeR

di(Sec’lx): x<—-1or x>1
X

1
| x| Ax> =1

di(Cosec’lx)z x<—lor x>l

-1
| x| A/x* -1

d .

o (sinhx)=coshx

i h —_cl h

i (coshx)=sinhx

i t h - h2

i (tanhx)=sech?x
i th — h2
I (cothx)=-cosech?x

d
—(sec hx) = —sec hx tanhx
dx
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I (cosechx)= -cosechx.cothx

1

i(smh‘lx) =
dx 1+ x2

1

d
—(Cosh™'x) =
dx( osh )

x -1

d _ 1
E(Tanh lx)zm forxe(-1,1)

i(Coth*lx) -
dx 1

—X

5 forxe(-o,-1U(1, )

—(Sech x) =

\/— forxe (0, 1)

d 4 -1
£ (Cosech™yy=— =
dx \x|.\/1+x2
forxe (-0, 0)U(0, )

1£(x, y)=0 then B = ~1x

dx fy

where f, fy are the partial derivatives.

|fy:\/f(x)+\/f(x)+ f() ¥ cedoo then

& _ [
dx  Q2y-1)"
Let f(x), g(x) be the two differentiable functions of x’

andif y= £(x)¢™ then

dy _ [ 4 @)

g —y[g (x)1og f(x)+g(x) 0 }
1 dy _y*f'(x)

If y=f(x)+ _ y then 5~ dx y2 1

If f(x+y)=f(x).fly) v X, y € R and f(x)=0 then
f1(x)=f"(0).f(x).

i(ax+bj_ ad - bc

dx lex+d ) (cx +d)?

i(af(x)+b] _ (ad—=bo)f' (x)
dx{ef(x)+d)  (ef(x)+d)?

d )
< loge f(x)}——f(x)

2Jfx)

d { 1 }:—fl(x)
dx | f(x) (f(x))2
d

d—{(f(x))“ }= n{f ()" (x)
X

A 1028000
fy= o (mf(x) g(x)j fhen

dy_ ', e
& 1H{eof T+gtof

dy
If y=(gof)(x) then —— =g'(f(x)).f'(x)

dx
dy fl(x)
If y=f(x) and z=g(x) then E = gl(x) .
dy y2 £l (x)

If y=f(x)” then & = f(X){l — yloge f(X)}

While differentiating the given function using

trigonometric transformation, observe the
following points.

If the function involve the term m ,
then put x =asing orx =acos g

If the function involve the term \/m ,
then putx =atan g orx =acot g

Ifthe function involve theterm /2 — 42 ,

then put x =asec@ or x =acosec g
If the function involve the term

a—x a+x
or , thenputx =acos g or
a+x a—x

X=acos2g

All the above substitutions are also true if
a=1

Iff(x)=|[x|, then /' (0)doesnot exist.

dlx]_[x] ifx 0
dx X

If f (x) = x|, f (x) is continuous atx =0 but
not differentiable at x = 0.

1
Iff(x)=xsin o f(x) is continuous at x =0
butnot differentiable atx =0

1
Iff(x)=xcos o f(x) is continuous at x =0

but not differentiable at x = 0.
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MULTIPLE CHOICE QUESTIONS

LEVEL -1
Jx+h—+x
1. Lt ————=
h—0 h
! €
1. Jx 255 32 AT
£
2. dx x)
1.1 : 2.1 : 3 : 1 4.1 1
. - 5 - + 3 T - -
2 ¥2 2 X
i{3x—5}
3. dx [2x+3) ~
19 14
1. (2x+3)? 2. (2x+3)?
~19 -1
3. (2x+3)? 4 2x+3)?
2 .3
oy 2 s v _
4, |fy_1+l—!+7!+§+ ............ tfoo then o
1 2 4 !
. X .0 3.y -y

d
5. If ax? + 2hxy + by? = 0 then d_i =

ax+ hy ax+ hy
1.- hx + by 2. hx + by

3. -(ax+hy)(hx+by) 4. (ax+hy)(hx+by)

d
6. Ifx2+y2+29x+2fy+c:0thend—iz

) _[g-i—x) S+y w+eg xt+g

S \sHy) S ogHx Cfex? T oy+g

7. If ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 then

dx
—(ax+hy+g) —(hx+by+ f)
(hx+by+ f) 2) (ax+hy+g)
(ax+hy+g) (hx+by+ f)
(hx+by+ f) 4) (ax+hy+g)
. dy
8. If Sin?mx + Cos?ny = a? then e
m.Sin2mx m.Sinmx
1. n.Sin2ny 2. n.Sinnx

—m.Cos2mx 4 n.Sin2mx

n.Cos2nx " m.Sin2nx

9.

10.

1.

12.

13.

14.

15.

It Sin(3x+3h) - Sin3x _
h—0 h -

1.3Cos3x 2. %Cos3x 3.-3Cos3x 4.0

It tanvx+h —tan\/; _

h—0 h
1 Sec? 5 Seczx/; —tan\/; 4 tan\/;
. oecC \/; . 2\/; . 2\/; . 2\/;
i{a—bcosx}_
dx la+bcosx ]| ~

2abcosx 2absin x

1 (a+bcosx)? 2. (a+bcosx)?

—2abcosx —2absin x

3. (a+bcosx)2 4. (a+bcosx)2

d )
—@3Sinx") =
dx( )
3
0 —_— 0
1. 3cosx 2. 180 sinx
T
i 0 _ 0
3. 3z sinx 4. 0 COSX

dx

If y=sec(x°+30°) then

T

1. 0 sec(x%+30°).tan(x°+30°)

T
_ 0. 0 0. 0
2. 130 sec(x?+30°%)tan(x°+30°)

3 %secz(x°+30°).tan(x°+30°)

-
_ 0. 0 0. 0
4. 130 sec(x?+30°%)tan(x°+30°)

, d
If x+y=sin(x+y) then o

1
2

d . -1 x}
—<sin” — =
dx a

1. 2.0

1 1
1. 2.
Va2+x2 a?—x?
X -1
3. 4
[2_ .2 a2 —x2
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d
16. Ify= Tanl(cot(%—xn then %= 26. If x=at?, y=2at then d—i =
1
— 2
1.1 2.-1 3.0 4+ " 2t . 4
2
o dy
d 27. Ifx=tant,y=cost, 0<t< — then —=
17. T [log(coshx)]= 2 dx
* 1. xy? 2. -x2y 3. xy 4. -xy?
1. sinhx 2. cothx 3. tanhx 4. -cothx 28. If[x|<1,then
d 2 3
— Isinh-13x]=
18, —-[sinh"3x] d|,p Hprd(x] dpralpra(x] |
4 q 2 \q 8 \q
3 3 1 1
Yo o e Hisen? | p_ 1 5 p_1
. IR . »
4 x 7 (1-x)" 9 (1-x)q
4 e
19. dx (COS 2) = 3. (1 _ x)quq 4. (l _ x)pq+1
1 1 -1 -1 2
1+x° -1
-1
1. N 2 NI 3. N 4. Jx2-a | 29. The derivative of /@ ( . ]w.r.t
20.  Iff(x)= aa then f'(a)= L 2x =%
X Tan T2 |atx=0is
1)loga-1 2)loga-a x
3)aloga-a 4)aloga +a 1.1/4 2.1/8 3.172 4.1
2x42h _ 2x 30. If[x] denotes the greatest integer contained in x
21. hLl‘ _—= d
-0 h then for4 <x <35, E{[x]}:
1. e 2en B2en 4 e L.[x-4,5] 2.[x]
2 3.0 4.1
f x)—f(5
29 (;ix{elog 1+c0t2x}= 31 If f(x) — axZ +bx+c then its% =
1. cosecx cotx 2. -COSecX.cotx l.5a+5 2.10a+5
3. cosec?x.cotx 4.0 3.25a+5b+b 4. 10a+b
32. Adifferentiable function fis defined for all x >0 as
23 Ify=320%7 then .
: y= en ix - f(x)=6x+5 then f'(16) is equal to
) 2y.log3 1. 64 2.16 3.32 4.6
1.—log3 2. —— n n
x x X y dy ,
33. If [—j +[—j =2 then —— at (a, b)is
—2log3 a b dx
3. 2xy 4 ¥ l.a/b 2.-ab 3.b/a 4.-b/a
' ' 34. Iff(x)is an odd differentiable function defined
d
24. If y= aXeX then d—z: On(—OO,(XD) SUCh that f1(3):2then fl(—3):
1.y(1+loga) 2. y(1+loga) 1.0 2.1 3.2 4.4
3.-y(1+loga 4.y(1-loga
dy( ga) y(1-loga) KEY
25. —{eax.sin(bx+c)}: 1.2 2.1 3.1 4.3 5.1
dx 6.1 7.1 8.1 9.1 10.2
1. e™{asin(bx+c)+bcos(bx+c)} 1.2 12,4 13.2 14.3 152
2. e™{acos(bx+c)+bsin(bx+c)} 16. 1 17.3 18. 1 19.2 201
3. e™{asin(bx+c)-bcos(bx+c)} 21.3 22,2 232 241 251
4. e*{acos(bx+c)-bsin(bx+c)} 26.1 27.4 281 291 303
314 324 334 34.3
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LEVEL - 11

d x2—x+1
dx | x? 4 x+1]
2(x% -1 2(x% +1)
" x+D)? T2 x+)?
2(1-x2) —2(1+x%)
" x+D)? T2 x+D)?

n d 2
|fy=(x+\/x2—a2) then (xz—azId—i] =
1. n%y 2. -n?%y 3. ny? 4. n2y?
If y= l then d—y=

Y Va2 44 +4x% +2 dx
X 1 1
1. 5 -
2_\/x2+4 \/x2+2_
x 1 N 1
2. 5
2_Vx2+4 Vx2+2_
—-X 1 N 1
3.5
2 Vxl+4 x?+2
1 1 N 1
4. 5
2 \/x2+4 \/x2+2
%)
If y2- 2x2=y th r =
y?-2x*=y then | ;. (1)
-4 4 3 -3
1. 3 2. 3 3. 1 4, —
%)

If 3x2+ 4xy + 2y?+ x - 8=0 th e =
X2+ 4xy + 2y + X en | g 13
13 5 =1 3 2 4 =2

"8 8 "8
If (x+y)?= ax?+ by? then Q=
dx

x(a+)—-y x(a-1)—-y
" x+y(1-b) Cx+y(1-0)

x(a+)+y x(a+1)+y
3 iy(-b) 4 1t (+b)

dy

If xy=x+y, then I
1. 2 2 y+] 3 — -
e 1l-x T l-w C(x-1)?
If x2-y?2=a(x-y)and xzy, then o
1.1 2 1 3 1 4.1
. . 2 . 3 .

10.

1.

12.

13.

14.

15.

16.

d
o (4cos®x°-3cosx?)=

-7
—_— el 0 0
1. 0 sin3x 2. cos3x
3. tan3x? 4. = sin3x0
. tan3x - 60 sin3x
i(\/Sll’l\/;)z
dx
cos\/; sin\/;
1. 2.
4 xsin\/; 4\/xcos\/;
—cos/x —tan/x
3. . 4. =
4 xsin\/; 4\/xcos\/;
If v= I—cosx Q_
y= 1+cosx dx ~
1 sec2£ 2 xseci
' 2 ' 2
3 xzseci 4 lsec2£
' 2 ) 2
If ve [1—sin2x th (ﬂ] _
Y=\T+sin2x €M Lax =0
1
1. 5 2.1 3.-2 4.2

If y=cos(1-x2)? then

1. 4x(1-x?)sin(1-x?)?
3. -4x(1-x?)sin(1-x2)?

E -
2. 4x(1-x?)sin(1-x?)
4. 4x(1+x?)sin(1+x?)

d
—_Qin5 —_— -
If y=Sin3(3x+1) then I
1. sin*(3x+1)cos?(3x+1)
2. 15sin*(3x+1)cos(3x+1)
3. 15sin5%(3x+1)cos(3x+1)
4. -sin*(3x+1)cos2(3x+1)

d
—_ H%Y) H =
I (sin®x.sin5x)

2. 5sin*x.sin6x
4. -5sin*x.sin6x

1. sin*x.sin5x
3. 5sin*x.sinbx

£y = log, log; logs™ then [d—yj =
dx /) ios

1
" 125log, log, log,

1

1
"2501og, log, log;

2

1
3-375 log, log;, log;

1
"5001o0g, log, log,

4
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17.

18.

19.

20.

21.

22.

23.

24.

d
— fain3 =
o {sin®x.cos3x}

2. 3sin?x.cos4x
4. 3sin®x.cos3x

1. -3sin?x.cos4x
3. -3sin®x.cos3x

dx
2. 6sin?2x.cos3x.cos5x

If y=sin32x.cos23x then

1. Bsin®2x.cos3x
3. sin?2x.cos3x.cos5x

i(sin\/2x—3)=

dx

1 cosv2x—3 5 —cosy2x—-3
"oNJ2x-3 T 242x-3
3. J2x-3cos2x—-3  4.cos.2x-3

d
If Tan (x +y)+ Tan (x - y) = I then 2 _

dx
Sec?(x+ y)+Sec*(x—y)
" Sec?(x+ y)—Sec?(x— )
B Sec*(x+ y)+ Sec*(x—y)
Sec*(x+ y)—Sec*(x—y)
Sec’ (x + y)— Sec’(x—)
" Sec?(x+ y)+ Sec*(x—y)
1
o)
. dy .
If ysinx=x+y then o at x=0 is
1.1 2.1 3.0 4.2
_ d
If y=xsiny, then o
I-xsiny 1-xsiny
sin y xXcosy
I-siny sin’ y
3. Xxcosy 4. siny—ycosy

If cosy=x.cos(a+y) then

dx
2 2
1 cos“(a+y) 5 cos“(a+y)
' sina | cosa
cosa cos(a+y)
3. .2 —
sin“(a+y) sina

dy
If y= ysec? x +cosec?x then e

2. sec2x
4. 2sec2x

1. -4cosec2x.cot2x
3. 2cosec2x.cot2x

4. -6sin?2x.c0s3x.cos5x

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

If ve secx—1 h Q_
y_Vsecx+1 en dx ~

| 2 X 1 X X
1. —sec”— 2. sec” — 3. —tan— 4. tan—
2 2 2 2 2
i{sin_lx+cos_1 1—x2}=
dx
2 4

3. \/l—xz 4. 2

1 X
1. /—1_x2 2. \/l—xz

1-x

d
then 2

— il
If y=sin i

-1 1
1. 17— 2. T T
21— x? 2W1-x2

1 -X

3.
1-x?

di{sin_1 x+sin”! V1 —x? } =
X

2
1
— 2
1.5 2. 1~ 2 3.2{i-2 4.0

1 [I—cosx dy
= Tan™ | 2
Ify=fan I1+cosx then dx
-1 1
1.1 2.-1 .= 4. —
3 2 2
— Tan™! cos X Q _
If y=1an (1 +sinx then i
1.1 2.-1 3 - 4 1
. Pl . 2 . 3
= -1 — =
If y=Tan"'(secx+tanx) then i
1.1 2 1 3.-1 4.0
. . 2 . " .
If y=Cot'(cosecx-cotx) then I
1.1 2 - 3.-1 4.0
. . 2 . " .
If y=Sin"(C th @
y=Sin"'(Cosx) then I
1.1 2.-1 3.0 4.2

dy

_ 1 [1T+x
If y=cos \/—2 then N

-1 1 1 -1
1. 21— x> 2 21— 3 Vi-x2 4. N
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35.

36.

37.

38.

39.

40.

41.

42.

4 lcothi—lcotiff =
dx (2 2 6 2

1 4x
1. —ZCOS%‘h? 2.—1/4coth*x/2

3.1/4cosech*x/2  4.1/4coth*x/2

d L (1=x
—<cos
dx 1+ x°

1 2

2 -2
1.@ 2. \/l—xz 3. \/1_)62 4.

1+x

1 2
1. 2.
1-x? 1-x2
3.2 2 4 2
eI 1+x2
2
= Aran™ ad +Tan_11+x -
dx 1+x2 X
1
1.0 2.1 3. = 4.2
2
d -1 x+\/;
—<Tan -
dx 1-vax
1 _ -
PN 2 3 lx(+x)
2 _-2
3 Lr+x) 4 L+
i secfl—\/;H+sin71—\/;_1
dx Vx-1 Jx+1|
1.1 2.0 3.1 4.2
. -1 |x—a dy
:S —_—=
If y=01n b—a , a<x<b then i

! 1
1 J—a)b—x) 2. ) [x—a)b—x)
-1 -

2 JC—a)b-x) 4 J—a)b-x)

-1 fx—a dy
=T —_— —_— =
If y=1an by’ a<x<b then i

1 1

1 [—a)b—x) 2. Jx—a)b-»

3

43.

44.

45.

46.

47.

48.

o dy
If y=sin(2sin"'x) then —- =

dx
1-y? 1-x2
1= 2.
1-x 1-y
2
1—y2 I-x
3.2 4.2
1-x2 l—y2
If y=Sin""(4x3-3x) then Q=
y dx

-1

3 -3 1
1. 2. 3. 4,
\/l—x2 \/l—x2 \/l—x2 \/l—x2
_Tan™! ( —x)\/; d_y_
If y= 1—3, | then i
_ 3 _ 3
T e ox 2 Y1+xpx
-3
Y o 4.0
1 1
3 3
_ 1| X° +a @ _
If y=Tan T1 then i
1-x3a3
1 ! 2 -
2 2 T2 2
3x3| 1+x3 3x3|1+x3
3 1 4 -1
2 2 C2 2
x3[1+x3 x3[1+x3
2 3
_Tan™! Y @ _
If y { 3_3ax2J then p
3a 1
a2+x2 a2+x2
—342 —3a
3 4.
az+x2 a2+x2
\ 2 _ d
if y=7an Y 1 pen &2
X dx
1 -1 1 2
. 4,
1+x2 1+ x2 2(1+x2) 1+)c2
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49.

50.

51.

52.

53.

54.

55.

56.

57.

Q.3
iy Tan~! 6x 8x2
1-12x

-6 6

dy

then —=

dx
1 1

1.
1+4x2

-1
If y= Tan ( P,

a

1. 2(1+a%x?)

1
3. 2(1+ azxz)

2.
1+4x2

\/1+azx2 -1

3. 2 .
1+4x 1+x

dy
then I
_—a
2. 2(1+a’x?)

a2

4. —— 55
2(1+a’x?)

_1f 3x—4 d
= Tan™! Y _
If y=1an [lex) then i
] 1 5 -1 3 3 4 -3
T149x2 T 14?7140k T 14942
: dy
If y=Sin"'(3x-4x3)+Cos™"(4x3-3x) then o
1.1 2 1 3.0 4.2
. -3 . .
o[ 1-x%P d
— Cos™! @ _
Ify (HXZPJ then ot
1 2pxp71 pxP~ xP1 2pxp*1
" 14x?P T4 xP T 1+ x?P 1+ x?
f 4dx d
—Tan™| X @ _
If y= [1_4x] then I
__z 1
T+ 4v) 2 Jx(+4x)
3 -2 4 2
" 144x " 1+4x?
If y:Tan_l(vl+x2 —)C) then %:
1 -1 1 -1
Tl 2 aaerd) Yo P2

d qf 1+x
—cot =
dx 1-x

1 -1 1 -1

1. 2. 3.
1+x2 \/l—x2

d
— lein(By- 3=
o {sin"(6x-32x3)}

1+x2

6
1.m 2.

1-4x2

-1 -6
K 4. T 5
V1-4x2 1-4x?

58.

59.

60.

61.

62.

63.

64.

1 2.
a’ +x* a? +x?
X 1
3. [2 2 4 5 2
a —x a”~—x
d[ 1(l+cosxn
—| cot - =
dx sin x
1.1 2 ! 3 1 4.1
d 1[3—2tanx]
—|cot™ | ————— || =
dx 2+3tanx
! 1 3.0 4.1
' l+x2 ' l+x2 ’ ’
2
. 2 dy
If y=aCos ¢ -bSing then y~ + 20) =
612 2
1'b_2 2. — 3.a2-b? 4. a2+ b2
a
- - — X
The derivative of Cos™' x2 w.rt, Tan™ 5 is
1+x 1-x
1
1.0 2.1 3.2 4, —
2
\ 2 —
The derivative of Tan™ Vi+x -1 w.r.t. Tan"'x is
X
1
1.0 2.1 3.2 4. 5

1
If f(x)=x.Sin T for x# 0, f(0)=0 then

1. fis continuous at x=0
2. fis differentiable at x=0
3. f(0°) exists but f '(0*) does not exist

65.

66.

4. f is discontinuous at x=0

1+tanx
IFf(x) = 1-tanx

1) secz(z + x]
4

3) _secz(z - xj
4

dx

,thenf'(x) =

2) secz(% - xj
4) _secz(Z + x]
4

d [tanx—cotx}

tanx + cotx
1) 2 sin2x 2) -2 sin2x
3) 2 cos2x 4) -2 cos2x
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d{ _1\/2ax—x2}
67. |tan — =
dx a—x
1 1
R a’ —x* 2)\/2a)c—x2
-1

-1
3) N2ax —x* 4) Na® —x*

dy
68. If x siny = 3 siny +4 cosy, then — =

dx

—sin’y 2) sin® y
4 4

—cos’ y " cos’ y
4 4

2
69. Ify=c coshf then 1+(QJ =
c

dx
1) sinh x/c 2) ¢ sinh x/c
3) 1/c sinh x/c 4) ylc

70.  If afunction satisfies f '(x) = f(x), then f(x) =

1)e* 2) logx 3) ce* 4) tanx
7. kY= Ze&(\/;—l) then ¥ -
dx
D2l 21727 e 4

d 377510g3(2x+1)
72, &« =

10 10

T 3xen? 2 30x+1)
_ e S

3 x4+’ * x+1)”

73. c;ix{en(log(aer)flog(afx)) }:

(a+x}"l —2an(a+x)""
1- 2Cl}’l n+l
a—x (a—x)
2 + n—1 n
3 an(a ),?1 4 2an[a+x]
(a—x) a—x
dy
74.  If y=52togs(x#D-logsBx+D} then —— at x=0 is
dx
1.0 2 1 3 3 4.-4
. . 3 . 5 - ™

75.

76.

77.

78.

79.

80.

81.

82.

4o
dX{5 }_

1. glogx 2. 5loex Jog5
5°¢* log5
3. x.5"%2x log5 4, ——
by
X dy
-, — _
If y=a® then Ix
1. y.a*(loga)? 2. y.a*.loga
3. (y.a)? 4. (y.a¥)
i e310gx+x2 _
dx
2 2
1.e’jlogx+x (2)“_2) 5 e310gx+x (2)6_2}
X X
3. e3logx+x2 4. Slogx
i[alog(sinx) _
dx
1. a9t tanx.loga 2. g™ cotx.loga
3. alog(sinx) 4 _alog(sinx)
oy = dy _
If e = xy then o
] y(1=x) ) —y(1-x)
©x(y-D) ©ox(y-D
x(y—1 —x(y-1
3 (6] 4 (-0
y(1+x) y(1+x)
d[ e e
dx A x| T
16 -16
1. (e4x_4—4x)2 2. (e4x_e—4x)2
(e4x +e—4X) _(e4x +e—4X)
3. (e A2 4. (A2
d 3¥ 377
dx| 3% 1375 |7
4log3 —4log3
1' (3x+3—X)2 2 (3x+3—X)2
o Nl S
3 (3% 4372 4 3% 43702

The derivation of as™ w.r.t. cosx is
1. cotx.a*™.loga 2. -cotx.a*™.loga
3. tanx.a*™.loga 4. -tanx.a*™.loga
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83.

84.

85.

86.

87.

88.

89.

90.

o 1
The derivative of 5¢¢ (2 2 jw.r.t. 1—x2 is

x° -1
2
1.0 2. x 3. = 4. =
2 X
The derivative of a*w.r.t. sin"'x is
a*.log,a

1. ax.logemll—x2 2. ﬁ

a* —a®
3. 4.
l—x2 l—x2
The derivative of esin_ x w.r.t.logxis
sin”! x sin”' x
—xe xe
1 2.
1-x? 1-x2
|
QSN x .
4. eSin - x 1—x2

Y

The derivative of tanx w.r.t. cos?x is

1. sec*x 2. -sec*x 3. cosa*x 4. -cosa*x

3
Tan_1{3x al J is
1-3x2
1 2(1+x%) , 31— 2
" 3y1-x? T 2(1+x%)
1+x2
3 o 4.0

x j
1-x2

-1
The derivative of Sin'(3x-4x?) w.rt, 147" {

is
1.1 2.2 3.3 4.0
.1 1—-x
The derivative of S| —— | w.rt. Jx is
1+x
. L, T2 -,z
“l+x “l+x 1+x " l+x
. dy m
If x=acos®t, y=asin® then — att=— is
dx 3
1 -1
1.3 2.5 3. .3 4 7

The derivative of Sin_l(val—xzj w.r.t.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

, dy T
If x=a(1-cos 9 ), y=a(@+sin@)then — at p=—is
dx 2

-1

1.1 2 3.0 4.

1
) 2
If x=a(cost+lo (tany )), y=asint then ﬂ =
g 2 ’ y dx

1.sint 2.cott 3.tant 4. tan?t

d
If x=3cost-cos?; y=3sint-sin® then d—y =
x
3. tan® 4. -tan®t

1. cot3t 2. -cot’t

dy
2 2 2 2 @
If \/a -X +\/a —y” =k(x—y) then Ix

| al_ y2 - 7> +y2
“Va?—x? " VNat+x’
a’+x° 1 [a®+)°
a’+y’ 2Va?+x°
If x=a(t+sint), y=a(1-cost) if E =cot p then p=
1.t 2.2t 3 L 4. 2
. . - 2 . "
. : dy
If x = et (cost + sint), y = e! (cost - sint) then d_ =
x
1.tant 2. -tant 3. cot t 4. cot?t
_ dy T
If x=2cost-cos2t, y=2sint-sin2t then —— att=—is
dx 4
1. 42 -1 2.2.\» 3.42+1 4.0
. . dy
If x=sing@+@cosg, y=cosg-gsing then E at
=T
9—2 is
T, 2 3 = P
2 ‘' "4 ‘'
) dy 187
If x=acos?2t, y=bsin?2t, then —— att=———is
dx 5
a -b b —-a
1. — 2. — 3. — 4, —
b a a
: dy 3z
If x=acos*t, y=bsin‘t then — att=——is
dx 4
-b b a -a
1. — 2. — 3. — 4, —
a a b
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d 1 3G dy _
101, If x=Sin"'t, y=log(1-22) then (d—ij att=—is 108. If y=3/Sinx+y then — -
sin x cosx
2 V3 -2 -3 1. 72 = 2. T2
1. \/5 2. 7 3. \/5 4. T (3y —1) (3y —1)
—Ccosx sin x
S 3. T2 4. 5 <
102. y:ésmzx+sm4x+sm6x+....+oo\, then a_ (3y2 +1) (3y2 +1)
1) etanzx 2) etanzxseczx 109 ”_- y:xxx,. then d_y:
' d
3) 2¢" “tanx.sec’x 41 5 o 5
Yy Yy
X _ o7 1. 0 < 2. <
e 1+yl 1-1
103. Ify= S0 {e" +exi| then d—iz x(I+ ylogx) x(1-logx)
2 2
Y Y
2 2, 2 - -
1) e sechx 2) sechx 3)sech®x  4)e?sec?hx 3. (- ylogx) 4. x(1+logx)
104. If y= \/a3x+1+\/a3x+l+ a3x+1+ """" tooo then - )tooo p
110, Ify=(e¥)€)" , then > =
Q ) ) ) dx
o 1. 1y 2. 1 3. ¥*(1-xy) 4. y*(1+xy)
- +
a3x+l.10g 3.a3x+1.10g xy 'xy
1. (2y _1) 2. (2y _ 1) . )(Sinx):}ow d
e (sinx)®"* Y _
111. Ify=(sinx then —
5 3.4 log a>**! log y=(sinx) dx
- @y+D) 2y+1) 32 2 cot x
1 1— ylog(sin x) 2 1— ylog(sin x)
dy h a
105. Ify=./Si +v then — =
< mx/; y dx ; yz cot x . yz
Cos/x Cos/x " 1+ ylog(sinx) " 14 ylog(sinx)
1. 2.
_ d
Hx@y- Wx(2y+D 12, Ify=x*+ 2 then d—y:
X
Siny/x Siny/x 1. xlog(e*)+2* 2. X< + 2 log2
3. 2\/;(2);_1) 4. 2\/;(2)/“) 3. x*.log(ex)+2*.log2 4. x*- 2*log2
d _1 2cosx+3sinx
dy 113. —1Cos | ———=—|(=
106. If y=,/log(Cos2x)+ y then e X Vi3
-1 1
2tan2x tan2x 1. > 2.1 3. 3 4.0
" 2y-1) > (@y-1)
i .2
>y - y
1 -1 2
107. Ify= \/x+%/x+3x+ ....... to o© then LA 1. \/1 5 2. \/1 5 3. \/1 B
—X -Xx —X
1 1 X
5 5 115. The set of all points where the function f(x)=
1. (3y2—1) 2. (3y2+1) e points wher unction f(x) 1+ [ x|
is differentiable is
1 1 1. (Fo0, ) 2.(0, )
3 2y-) 4 2y+) 3.(w,0U(0 )  4(w,0)
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116. [ff(a)=2,f'(a)=1, g(a)=-1, g'(a)=2 then d
[.2
126. —<log(x++x —1)}:
1 EDS(@-g@)/(x) _ dx{
xX—a X—a 1
1 1. 21 2. 42 / 4. .2
1.-5 2. 5 3.5 4.1
117. Letf(x) be an odd function. Then f (x) is 127. d_x {x"logx } =
1.is an even function 2.is an odd function 1. x" (1+nlogx) 2. x™ (1+nlogx)
3.maybeevenorodd  4.neither even nor odd . o
118. The function f(x) = | x - 3|, x> 1 3. x™"(1-nlogx) 4. x""(1-nlogx)
2 1 dy
3x 13 = — = =
= x___x_|__’ Xx<1 128. |fy IOQ(I-’-XJ then dx
4 2 4 1.0 2.y 3. -e¥ 4. logy
1. not continuous at x=1 d
2. not derivable at x=1 129. If x¥ = e*¥ then Y _
3. continuous and derivable at x=1 dx
4. continuous at x=1 but not derivable at x=1 log x log x
119. Iffis an even function and f'(x) exists then f'(0)= 1. 1+ loox 2
1.0 2.1 3.-1 4.1(0) 0gx (I+logx)
120. Iff(x) =| x| then f(0)= —logx —logx
1.0 2.1 3.-1 4. doesn’t exist 3. o
(1+1ogx) 1+logx
121 i{log (x2+1)}: d
. dx a 130, If y= (COS ec hx)(cosechx) ........ oc’ thend—y —
x
logé 2x logl .2x 5 5
1. 72 = 2. 75 = — )" cothx —y~ tan hx
(x+1) (x"+1) : e
1—y logcosechx 1—-ylogcos hx
2x -2x ) "
3. 4. —y~ tan ix
(*+1) (x*+1) . Y 4. None
4 1-ylogcosechx
122. —{10g(x+\/a2 +x° )} =
dx 131. — {Xtanx} =
dx
1 X
Y T tan x
- (x+\/a2+x2) 2 a? + 2 xtanx{ ;. +sec xlogx}
1
- tany | tanx
3. 4. X —sec? x.logx
x(x+\/a2+x2) a* +x? 2 { X s }
d tan x
— = x +sec” x.log x
123. I {log(Cosecx+Cotx)} 3. { tan x g }
1. Cosecx 2. -Cosecx
3. Cosecx.Cotx 4. Cotx 4, xPnx Y sec? x.logx
d | tan x
124. —{log(Secx+Tanx)}=
dx 132. i{(logx)logx}=
1. Secx 2. -Secx dx
3. Sec*x 4. Secx.Tanx
1+log(l
125. ——[log{log(logx)}]=
dx —log(logx)
1
1 -1 2. (logx) ng{ }
1. xlogxlog(logx) 2. xlogxlog(logx) "
logx | L +1ogx
X 1 3. (logx) { }
3. logxlog(logx) 4. logxlog(logx) 1
—logx
4. <logx>1°gx{ £ }
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133. i{xa +a* +xX +aa}: 141. Iff(x) = Cos(x* —2[x]) for0<x <1 then

dx
1. ax='+a*+x*.logx 2. ax*'+arloga+x*.logx 1 N
3. ax>'+afloga+x*.logex 4. x*+ar+x* f -
. dy
134. Ify= 22" then E= - -
1.y.(log2)?.2* 2. y(log2).2x _ = il
3.y2(log2)?.2* 4. -y(log2).2* L. 2 2'_\/; 3. 2 4. \/;
dy
cx+d 7 =
135. If y= (ax +b)( + ) then dx 142. %log[tan{tanl (SlnhX)}] —
|yt ) ax ) 1. Sinh2x 2. cot hx
(ax+b) 3. coth 2x 4.-Sinh2x
a(cx " d) 143. Let f'(1)=2 and f(1)=4, then the derivative of
2.y{7——— —clog(ax+b) . .
(ax +b) log[ f(e*)] at the point x = 0 is equal to
N Y{E ;+log(ax+b)} 1.2 2.1 4 4 Y
144. Iff(x)=(x-1)(x-2)(x-3)then '(0) is equal
{( ) 10g(ax+b)} to
(ax +b) 1.0 2.1 3.6 4.11
dx 1.0 2.1 3. -1 4.2
1. y(cosx logx—wj xlogcosx for  x#0
x 146. If S(x)= _ . then
0 forx=0
cosx.logx + sinx
2.y| cosxlogr+— RO
1
N y(logx_ sme .Y 1.0 2.-12 3. M 4
X X
X X X sin x
137.  If y=(sinx)* then % = 147. If COS(EJ COS S COS 7m0 = then
1. y{Iog(_sinx)+xcotx} 2. y{Iog(;inx)—xcotx} | | |
3. {log(sinx)-xcotx} 4. {log(sinx)+xcotx} E T"”(gj + ? Tan(%} + ?T an(%)....oo
dy
138. If y=x*>*then E=
1.y(1+logx) 2.y(1-logx)  xeoxe=l 2. cotx
3. 2y(1+logx) 4. y(1+2logx) X
130, y=tan [ then = 3, Hanx-l 4.T
Y= 1+xtenﬂm) ------ . . . Tanx
1.-2 2. _% 3 % 4.2 148. If Sin6 Sil’l(ZOl+9)Sin(40!+9) .......
140. Ifx<1,then Sin (2(n —1)o. + 0) = sinn/2" " where
1 2x 4x° 2na=r1 then
+ >+ T H..00=
I+x 1+x° l+x Cot(0)+ Cot(2a +0) + Cot(4a +0) +.....
1 1 _ _
1 x 5 3 4= +Cot(2(n—1)ax +0)
1+x 1-x X 1.-ncot 0 2.ncot @
3.ntan 5@ 4. -ntan @
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149.

150.

151.

152.

153.

154.

155.

It is given that
f(x)= [Tanﬂ/4+Tanx1[Tan7r/4

+Tan(7z/4—x)] and g (x) = x (x + 1). then
thevalue of g'[ £(x)] is equal to

1
"1+ x?

1 24

2x
1+ x2

di [log (x +4/x* -1 )+ cos ecilx]:
X

3.0

1 . x+1 2 . x—1
x—1 x+1
1

3., [+ 4.0
x* =1

1—cosx 20
IAS X 0 then f'(x) =

0 X =
1.1/2 2.1/4
3 4. Does not exist
x(el/x _
——— 7 x#0
ir S)= " 11 then
0 x=0

R £'(0) (or) the right derivative of f at
x=0

1.1 2. -1

3.2 4. Does not exists

xz0

X
S(X)=71+¢" then the left derivative

0 x=0

of f(x)atx=01is (or) f'(0-)

1.1 2.-1
3.0 4. Does not exists
b x<1

= 1 —
S(x) 3y 1<x<3then £1(x) =
1.2 2.0
3. -1 4. Does not exists
f(x)=[x- 1|+ [x - 3| then f'(2) =
1.-2 2.2 3.0 4.1

156.

157.

158.

159.

160.

161.

162.

163.

164.

1
I’IC _
Iff(x): ¥ Osx
0 if x=0
f(x)is differentiable at x =0 if
1.ne(0,1) 2.ne(0 1]
3n=1 4. ne(l o)
Iff(x+y =fx)f(y) Vx. yeR and
£'(0)=5,(2) =6 then /' (2)
1.10 2.20 3.30 4. 40
If f(x)=|x|+[x-1|is not derivable at x =

if x#0
andn> 0, then

1. -1 2.1 3.2 4.3
X a a
X a
If A= x a and &, = b then
b b x X
d d
1. —(A)=a, 2.—(4)=34,
dx dx
d
3.—(4)=24, 4.0
dx
The function y = sin™" (cosx) is not
differentiable at
l.x=m 2.x=-21
3.x =21 4. All the above

The set of all points when the function

f(x) = - efxz is differentiable is

1. (0,0) 2. (~00,00)

3. (—0,0) - {0} 4. (~1,00)
Let f(x) =x - [x] then f'(x)=1

l. vxeR 2. VXER—{O}
3.V xeR-z 4. V xeR

The value of 3f(X)— 2f(%) =X then f1(2) =
2 1

1. 7 2. )

Ifx +4 |y| = 6y then y as a function of x is

1. Contunuous atx =0

2. Derivableatx =0

3.2 4Z
. -5

dy 1
3 9

X2 for all x 4.y=2x
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KEY 21. Use Fy,
2_)' ; é ‘21 3 1 g 1 23. Express X’ as a function of 'y’ and use F,. Finally
9 1 101 1.4 12.3 consider its reciprocal.
13. 1 14.2 15.2 16.3 2 2. 2
17 2 18. 2 19. 1 202 24. Express \/SG:C X+cosecx = sin 2x and use
21.2 22.4 23.1 24.1
25.1 26.3 27.1 28.4 Fy
29.4 30.3 31.2 32.2 26. Substitute x=SinQ and use F_,
33.2 34.1 35.3 36.4 )
37.2 38. 1 39. 1 40.2 27.  Substitute x=Cos § and use F
41.2 42.1 43.3 44,2 1= cox «
452 46.1 47.1 48.3 ) — 2 -
29. Express Tan',/—— as and simplif
49.2 50.1 51.3 52.3 P Vitcosx 2 i
53. 1 54.1 55.2 56.2
57.1 58.4 59.2 60.4 Tan_l (10).¢ TX _
61.4 62.2 63. 4 64. 1 30. Express —l+sinx as 4 2 and sim-
65.1 66. 1 67.2 68. 1 .
69. 4 70.3 71.4 72.1 plify
73.3 74. 4 75.4 76.1 34. Substitute x=Cos 0 which converts
77.1 78.2 79.1 80.2
81.1 82.2 83.4 84. 1 1+x 1 o
85. 2 86.2 87. 1 88.3 Cos™ > as 5 Cos'x and simplify
89.2 90.3 91.1 92.3
93.2 94. 1 95.3 96.2 1 X X
2 2
97.3 98.4 99.2 100. 1 35, ——cseh —[l—coth —j
101.3 102.3 103.2 104.2 4 2 2
105. 1 106.3 107. 1 108.2 . T
109.3 110. 1 111.2 112.3 38. Use Tan'1f(x)+Tan'1f—=—
113.2 114. 1 115.1 116.3 (x) 2
117.1 118.3 119.1 120.4
121. 1 122. 4 123.2 124.1 |39 Use Ey
125. 1 126.3 127.2 128.3 1 =
129.2 130. 1 131. 1 132. 1 40. Use Sin"x+Sec” ;=5
133.3 134. 1 135. 1 136.2
137.1 138.3 139.3 1403 | 42. Use Fy
1411 142.2 143.4 1444 43.  Express the function as Sin"y =2Sin"'xanduse F ,
145.2 146.1 147 .1 148.2 ; 3
149.3 150.1 151.1 152.1 . -1j30—-a -1 .
45. U Tan =3Tan "o . The funct
153.1 154.4 155.3 156.4 sing {1_3(1 } © function
157.3 158.2 159.2 160.4
161.3 162.3 163.2 164.1 reduces to 3Tan" \/x anduse F .
47.  Substitute x=aTan ¢
HINTS 51. Use E,4
Note : F, stands for k™ fi lain th i T
. stands for k™ formula in the synopsis 52 Use Sin'x+Cos x=—
2. Use Fys 2
4. UseF,, 53.  Substitute x> =tan@and use F_,
9. Change degrees in terms of radians and use F, \/—
Tan~ | X | 2 otan 24k
10. Use F,; 54. Express lan Cax | an x| and
13.  Use E,; use Fy;
32Y dy 1 5
16. X=5 = ik 3751oe. loa. Jog. X =125 Tan-! Vi+x? -1 1
£2 1083 1085 63. Express N X as ETan'1x and
19. Use E,
differentiate w.r.t. Tan"'x.
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66.

74.
76.

79.
82.
87.

94.
96.

103.

104.
107.

1.
114.

116.

118.

125.
128.

132.
136.

137.

139.
140.

141.

142.

145.

tan X —cotx

Express as -Cos2x and use F,

tan X +cotx

Use F,

Use Fig

UseF,,.
Use Fyq

Substitute x=Tan § which reduces
3x —x°

Sin_l(ZXVI—X2j, Tan ™! a2
—3x

2Tanx, 3Tan"'x respectively and use F,.

as

Letx=asin a,y=asin 3
Use F,.

X —X

e" —¢
X __x —lanhxanduseF ..
e"+e

Substitute

UseF,..
Cubing on both sides and differentiating w.r.t. *x’.

Use Fyy
Express

Sin~! aCosx + bSinx as x + Sin~ a
a? +b? \/a2 +b2

and simplify
Use L’hospital’s rule.

f(x)—-f(
L f0-f()

Lt f(x)
1 and —1

Evaluate
X— x—1

Use F,,

Express the function as -log(1+x) and use F,,

Use F,
UseF,,.
Use F,

_ 6 dy 1

1

cos x=0 y=—;—=—

Let y 2’40 2
dy| 1 2x 4 d
—1 + + +....0|=——|-lodl—x
dx[ I+x 1+x* 1+x* X [Flodi—x)
f(x)=cosx’

tan ™! (sinh x) = cot ' (csehx)

f(x)=—x>+5x—6

146.

147.
149.

154.

156.

£l (O) - It f(x)-1(0)

x—0 X
Apply logarithams and differentiate
f(x)=2

£1(T)£'(17)
f'(x)= Lt x" cosl
x—0 X

LEVEL - 1l
\/x2+1+\/x2—1

dy
If y= then — - 2x=
y \/xz—i-l—\/xz—l dx

x3 23 253 2x2
1. x/x4—1 2 \/x4+1 3 \/x4—1 4. x/x4—1

dy
If x™y" = (x+y)™" then —— =

dx
X —X
1. = 2. xy 3 — 4. 2
y y X
dy
If xJ1+y +y41+x =0and x«y then o
x+1 1 -1 1

1 (1-x)? 2. (1-x)? 3. (1+x)? 4. (1+x)?

dy
2 2 = —
If V1—x* +4/1-y~ =a(x-y) then de

1-x2 5 5
i, 2. Ja-x*)1-?)
2

1
-y e
SN2 4 Ja-Ha-y?)

dy  [1-y?
|fy 1-x2 +x l—y2 =1 then d—z'l' | yz =
—X
1.1 0 -1 3.0 4. -1
. - . .
di{\/tanx/1+x2}=
X

xsec? A1+ x2

" 2\/(1+x2)tan\/l+x2

xsec? V1+x2
2.
21+ x2 ) tan 1+ x2
)csec2\/1+x2 x5602 \/1+x2

3 2\/(1+x2)tan(1+x2) 4. \/tan(1+x2)
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