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LIMITS AND DERIVATIVES

AIEEE Syllabus

Limits, Differentiation of the sum, difference, product and quotient of two functions,
differentiation of trigonometric, inverse trigonometric, logarithmic, exponential, composite and
implicit functions, derivatives of order up to two.

¢ Definition of a limit
¢ Trigonometric limits
¢ Exponential and logarithmic limits INTRODUCTION
¢ Approximations
* Some useful expansions This chapter is an introduction to
¢ Indeterminate forms calculus. Calculus is that branch of
¢ Limit of greatest integer function . . . .
. mathematics which mainly deals with

¢ Sandwich Theorem
R Derivative of a function the study of change in the value of a
. Some differentiation formulae function as the points in the domain
¢ Algebra of differentiation change. In this chapter we define limit
¢ Differentiation of implicit functions .

o . . and some algebra of limits. Also we
¢ Derivative of parametric functions ] ]
¢ Derivative of a function w.r.t. another function study derivative and algebra of
3 Use of log in finding derivatives of the function of derivatives and derivatives of certain

type (f(x))9® .
yp ( (X).) . o . . standard functions.

. Differentiation using trigonometrical substitutions
¢ Higher order differentiation
¢ Derivative of infinite series
¢ Differentiation of a determinant function
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1. DEFINITION

If y =f(x) is any function which is defined in a neighbourhood of a then for some ‘L1’ greater than zero
there existsa d>0suchthat|f(x)—1|<0 O [* & d thenlis said to be limit of the function when

x-approches a. It is symbolically written as Lt f(x) =1

2. STANDARD FORMULA

x"-a" - _ _ .
Lt a =na"™"; x #a ; nis arational number or integer.
X-a X =
x"=a" m_,._
Remark : Lt =—a""

x-a x"—a' n

3. TRIGONOMETRIC LIMITS

sinx

(i) !(i[g ~ =1 (i) !(i[Tg cosx =1
ity lim 22X = o lim ST X
X-0 X Xx-0 X
(v) “mtan‘ Xo1 (vi) IimSinxo =
x=0 X x=0 X 180
4. EXPONENTIAL AND LOGARITHMIC LIMITS
X _1 X -1
O LS =1 ) Lt Z—=log,a (a>0)
(iii) IxiT, ; :Ioge%ﬁ a,b>0 (iv) Limw':n
Lt 1+x)"* =e= Lt +ltr o lim@+ax)"* =€
(V) Xx-0 B _xawﬁl XH (VI) x-0

X >0

(vii) lim +§§:ea

(x)
(viii) lim 3+

—— =€ where f(X) > o as x - o
ST )

(x) lim(1+£(x)"" =e 0o lim I?(%X=0(m>0)
. log,(1+

(xi) lepgwﬂogae (a>0,azxl)

2
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5. APPROXIMATIONS

a2X2
()  snax~ax (i) cosax ~1-
(i) tanax ~ax (iv) e ~1+ax
V) e*~l1-ax (vi) log(1 + ax) ~ ax
(vii) a* ~ 1+ (loga)x (viii)  sinhax ~ ax
a2X2
(ix) tanhax ~ ax (x) coshax ~ 1+

X
(xi) V1EX f:liﬁ, x| <1

6. SOME USEFUL EXPANSIONS

If x — 0andthere is at least one function in the given expansion which can be expanded, then we
express numerator and denominator in the ascending powers of x and remove the common factor
there, the following expansions of some standard functions should be remembered.

X X2 _Xxxx3

€ =1+ +— 4. by €= - 4.
(@) izt ®) L2 3
loga)x (loga)®x> 2 3
© &= +( ?l) +( gl_z) +.. (d) Iog(1+x):x—x7 +X?— _____
0 2 X3 N XZ X4
log(l-X) =—[x +— +— +....[] f cosSX =1—-—+——.....
(e) O 2 3 u ) 12 Iﬁl
3 5 3 5
@) sinx=x—E+XE— ....... (y sinhx= X+E+Xt+ .......
_ X 2x° _ x* 2x°
(l) tanX:X_?‘i'E_ ....... (]) tanhX X+?+E+ .......
h 1+X2+X4+ cosix =1 EP(+X3+9X5+ B
(k) coshx= 2 0 =—- et SOV
2 (4 2. 0 B 5 0
X3 9X 3 5 7
(m) sntx= X+E+E+ ...... (n) tan‘lx:x—%+xg—x7+ ,,,,,,
N n(n-1
(0) (1+X) :1+nX+ ( )X2+ ....... WherenDZ+

0 _ 0 x,11,, 0O
(P) ﬁl XH —%l 2+24 ..... H
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7.

4

INDETERMINATE FORMS

The forms which cannot be defined exactly are called indeterminate forms, they are

0 o
6, ;, Oxo00, c0o—00, 0% 0 and 1®

L' HOSPITAL'S RULE

f(x) 0 o . N L C R A G
If Lt — takes the form of — or — then the limit of the functionis Lt —— if o itself
xag(x) 0" w x~ag(x)’ *=2g(X)
0 _ _ -Ltf'(x) _ _
takes the form again 6 - then the limit of the functionis -', g () and the process is continued
0 o
till 0% is eliminated then limit is obtained.
0O o
1. If 0x o0 form is given, convert it in the form of 6 % by taking one term to the denominater
then apply L'Hospital's Rule.
0 00
2. If (c0o — o) form is given, take L.C.M convert it in the form of 0 or — form, then take the

help of L'Hospital’'s Rule.

0°and ° formis given take the help of logarithms convert the problem again in the form of

8|8

or — form and then use L'Hospital’s Rule.

olo ®

x x) _ Ltg0olt (0]
4. If Lt [f ()]*™ takes the form of 1= then write itas Lt (F () ="
X - X-a

LIMIT OF GREATEST INTEGER FUNCTION

Greatest integer function is denoted by [.]
Let allRthen two cases arise.

Case (1) if ainteger then we have

1. Lt+[X] -a

X-a

2 Lt [x]=a-1

X-a

3. X':ta[x] does not exist
Case (2) If all integer then
Lt[x]=c
X-C
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sin[x]
[X]

=0 [x]=0

Example : If f(x)= [X]#£0

where [x] denotes the greatest integer less than or equal to x, then find Lt0 f(x)

Solution : h|:t0f(0—h) =hI:tOf(O +h)

in[—h infh
h_,to SFEh] ] = hl:to SFI'II:] ] D S|n1¢1

9. SANDWICH THEOREM

Suppose that g(x) < f(x) < h(x) for all x in some open
interval containing c, except possibly at ‘c’ itself.
Suppose also that

Lt g(x) = Lt h(X) =/ then Ltf(x)=¢

\ 4

This is called sandwich theorem. O c

10. SPECIAL TYPES OF LIMITS

1. Use of Leibnitz’s formula for evaluating the limit
Consider the integral
W(x)
g(x)= [ (Ot hen
@x)
g'(x) =f W)W (x) =f (¢lx)) @(x)
2. Summation of series using definite integral as the limit of a sum.
It is used in the expression of the form

1o oo
Lt =) f = [f(x)dx
TP
To Evaluate such limits we note the following
€)) z is replaced by sign of integration

(b) %—»X(r:x,nzl)

1
C = > dx
©
(d) Lower limitis always zero.

(e) Upper limitis Coefficient of n in the upper limit of X

5 —
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11. DERIVATIVE OF A FUNCTION

Lety =f(x) be a function defined on an interval [a, b]. Let for a small increment dx in x, the corresponding
increment in the value of y be dy. Then

y = f(x) and y + oy = f(x + )
On subtraction, we get

oy = f(x + ox) — f(x)
ng(x + &) —f(x)
o 5

Taking limit on both sides when 3x —. 0 we have,

lim gz lim
x-0 X  X-0

f(x +&) —f (X)
&

if this limit exists, is called the derivative or differential coefficient of y with respect to x and is

itt ﬂ f' Th
written as X or f'(x). Thus

. This is called Differentiation from first principle.

0 Yojim Y o jjm Fx*89 ()
Y

dx &-0¢Hx -0

Derivative at a point:
The value of f '(x) obtained by putting x = a, is called the derivative of f(x) at x = a and it is denoted

[d
by f'(a) or EHTXy@x:a

d d d
@\ Note: d_i is &(Y) in which i is simply a symbol of operation and not 'd' divided by dx.

12. SOME DIFFERENTIATION FORMULAE

. d .. d n n-1
(@) ax (constant) = 0 (i) ax (x) = nx
d X X . d X X
(iii) ax (e) =e (iv) ax (@) =a log, a
d 1 , d 1
ood o oo d .
(vii) ax (sin x) = cos x (viii) ax (cos x) = — sinx

6
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. 2 d
(ix) ax (tan x) = sec” x (x) ™
. B d
(xi) ax (sec x) = sec x tan X (xii) ax
i A 1 ) i
(xiii) ax (sin "x) = -2 (xiv) X
9y = ood
(xv) ax (tan "x) = 1+ %2 (xvi) ax
d ., 1
(xvii) ax (sec x) = |X|m (xviii) ax

d X X . X . _
(xiX) 5 (™ sin bx) = e (a sinbx + b cosbx) = a2 +p2 e”'sin (bx + tan

(cot x) = — cosec’x
(cosec x) = — cosecx cotx
- 1
(cos 1x) = -
1-x2
1
(cot 1x) = - >
1+x
~1 _1
(cosec x) = —
[X[|vx -1

1

b
)

d X . X -1 b
(XX) g (e™ cos bx) = €™ (a cosbx — b sinbx) = /32 +p2 €”cos (bx + tan 3)

a0 X x|
(xxi) ax [x] = x| or

X#0
X

9 g = L
(xxit) ix og |x| = ™

13. ALGEBRA OF DIFFERENTIATION

@)

Sum and difference rule

L0 * L00)= S 1L * ()]

(i) Scalar multiple rule
k01 = k-2 110) -
dx dx , Where k is any constant
(iif) Product rule
001001 = [N, 01 +[600) —[400)]
X dx dx
(iv) Quotient rule
d d
d M0 fz(X)a[fl(X)]—fl(X) a[fz(x)]
dx 1(x)0 [f, (x)]?
(v) Chain rule
dy _dy
if y =f,(u), u="1,(v) and v = f,(x) then dx _du

o

\'
X

du
4

o

7 —
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14. DERIVATIVE OF PARAMETRIC FUNCTIONS

Let x and y are two functions of variable 't' (parameter) such that x = f(t) and y = g(t). then

Ody O
dy _ dtg- 9

d Ijd_ f'
X Eﬁﬁ (1)

d
Example - 1 If x = a(cosB + 6sinB), y = a(sinB — BcosB) then find d—i
. dx _ . . _ dy _ . A
Solution i a[-sinB+sin 8+ 6cos § =a &os © i a(cosB-cos O +6sin § =a &in O
dy
— =tan®6
- dx

15. DIFFERENTIATION OF IMPLICIT FUNCTIONS

If in an equation, x and y both occur together. i.e. f(x, y) = 0 or f(x, y) = ¢ and this function can not
be solved either for 'y’ or 'x' then f(x, y) is called the implicit function of x (or y).
_of
__9x _~(yX" +y*logy)
Caf T (X logx + xy* )
ay

15.1. WORKING RULE FOR FINDING THE DERIVATIVE
Method — 1
(i) Differentiate every term of f(x, y) = 0 with respect to 'x'".

X dy
If X +y = a’, then —
X y dx

d d
(i)  Collect the coefficients of A and obtain the value of _y.

dx dx
Method — 2
_of
If f(x, y) = constant, then dy = 90X . Y where of and of are partial differential coefficients of
’ ’ dx of  f ox oy
ay

f(x, y) with respect to x and y respectively.
@\ Note:  Animplicit function can be differentiated either with respect to 'x' or with respectto'y'

16. DERIVATIVE OF A FUNCTION WITH RESPECT TO ANOTHER
FUNCTION

Let y = f(x) and z = g(x) be two functions of 'x' then the derivative of f(x) w.r.t g(x) or derivative of

: dy
y is denoted by a4z

dyO
o Gy _HixH_
T odz dzO g'(x)
X
8
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. o . 402 . -x20
Example - 2 Find the derivative of sin 1%%@ with respect to cos™ %D
+X +X°0

. 0 2x O 1 2
i : = sin =2tan"x O f'(x)=
Solution : Let f(x) I+x°H (x) 17
L -x20 _ 2
x=coslﬁ =2tan™x O g'(x)=
Let g() +X2% g() 1+X2

Hence the derivative of f(x) with respect to g(x) is

f'(x) _2/1+x* _
g(x) 2/1+x°

17. USE OF LOG IN FINDING DERIVATIVES OF THE FUNCTION OF
TYPE (f(x))®

Let v =[fO0]"”
Taking log on both sides we get log y = g(x) . log f(x)
Differentiating we get

f'(x)d

= [reo]™ %’(x) 0910+ 909

d tanx[

&{x“‘"x} = x" %ec2 xlogx +—HX

Example - 3

18. DIFFERENTIATION USING TRIGONOMETRICAL SUBSTITUTIONS

() sin"x#£sin'y=sin" [x\/l—y2 * y\/l—xz]

(i) cos™ x+cos'y=cos" [Xy T (L-x*)(L-y)]

~ B o, Oxzxy O ~ B
(i) tan X +tan” y = tan ‘G0 (iv) 2 sin" x = sin (2x V1-x2)
+XyQ
2x
v 2 cos " x = cos (2x2 -1) (Vi) 2 tan” x = tan > H
l-x° 0O
. 1 o1 2x -1 -1 -x?
(vi) 2 tan = x = sin 2 (vii) 2 tan = x = cos 2
T - o H=X _ _
(ix) Z—tanlx=tanl +XE (x) 3sin’x=sin" (3x - 4X)

9 —
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(xiy 3 cos ' x = cos (4x3 — 3X)
_ _ s

(xiii) sin 'x + cos X = 5 (xiv)
- - i

(xv) sec ' + cosec 'x = Py

19. SUITABLE SUBSTITUTION

3
- a ., PXTX
(xiiy 3 tan " x = tan %

1 1 T
tan X + cot "X = E

(i) If the function involve the term /32 —x2 , then put x = a sin 6, or x = a cos 6

(i) If the function involve the term ,/x2 4+ 52 , then put x = a tan 6

(i) If the function involve the term ,/yx2 — 52 , then put x = a sec 6

Hja-x{

atXx

(v) If the function involve the term

th

H, then put x = a cos 0

20. n DIFFERENTIATION OF SUITABLE FUNCTION

(1) D'ax+b)" =mm=1)(Mm=2) ........... (m-n+1)a(ax+b™"

(2 Ifm0ONand m > n, then

D'(ax + b)" =

m! xm-n
(m-n)!

) D'ax+b) =nta"

D"(x™) =

D"(x) =n!

O 1 O_(D'nta"

(4) D" be + bH_ (aX + b)n+1

L0 (-1)°n!

n+l

X

Dn

D"(n-1! Q"

© D'flog (ax +b)} = =

D"(log x) = —(_1)n-1(nn ~D)!
X
(6) Dn(eax) — an eaX

(7 D" @™ =(log a)"a™.m

10
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8 D'fsin (ax + b)} = a" sin (ax + b + n g)
D"(sin x) = sin (x + ng)
(9) DYcos (ax + b)} = a" cos (ax + b + n g)

n _ Tt
D (cos x) = cos (x + n E)

) L b
(10) D"{e™ sin (bx + c)} = (@ + b)™ e sin (bx + ¢ + n tan™ )

2\n/2 _ax

ne_ ax _ 2 —19
(11) D{e " cos (bx +c)} =(@ + b)) " e cos (bx + ¢c + n tan a)

_ (=)"'(n-1)!sin"Bsinn 6
= -

n 1 X
(12) D (tan 5)

1 a
Where 6 = tan (=)
X

13) D"(tan " x) = (<1)"" (n=1) ! sin" @ sin nd

a1
Where 6 = tan (=)
X

dy
Example-4 Ifx=a cos” B,y=a sin’ 0, then find dx -

Solution : Since x = a cos’ 6
dx _ a d(cos®0) d(cos 8) _ _
O de (cos®) ~ do (Using chain rule)

= 3a cos’ 0 (-sin 6) = -3a cos’ @ sin 0
and y = a sin® @

dy __d(sin®6) d(sin )

=a . = in’
O d6 d(sing)  do = 3asin” 6. cos 6
Od yO
dy _ DdD GE_ 3asin’ 6cos O _
Now, - = = ——— =-tan 6
' dx OdxO -3acos”BsinB
eyl
den
21. HIGHER ORDER DIFFERENTIATION
If y = f(x) be a differentiable function of x, such that whose second, third............ ,n" derivatives exist.
_ . b . dy d% dy
The first, second, third ......... , " derivatives of y = f(x) are denoted respectively by ax’ W e "
11 —
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Also denoted by vy', y"........ y
Yo Yor Ygeeeeeoeoonnnn WY
o f
dy, dzy, d3y, ......... dny

In x _ °y
Example -5 Ify= ~ then find e

. In x
Solution : We have y = ~

Xy = 1In x
Differentiating both sides w.r.t. x, we get

dy 1
“Liy.1==
Xdx y X
dy dy
D X g +xw=1 0 X gy+hx=1 [From (1)]

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

2
2 d—y+ﬂ.2x+1:0

dx? dx X
d?y dy
0 xB=—ZL+2x?=L+1=0
dx? dx
s d’y _
O X _dx2 +2(1-Inx)+1=0 [from (2)]

d%y d’y 2Inx-3
3

x°—==(2Inx-3 _— =
Hence ax2 ( ) or dx2 NG

22. DERIVATIVE OF INFINITE SERIES

If taking out one or more than one terms form an infinite series.

A) Ify= \/f(x)+\/f(x)+1/f(x)+ ......... w theny = Jf(x)+y

0 ¢ -y =fx

dy
Differentiating both sides w.r.t. x, we get (2y — 1) dx - f'(x)
(B) “: y - {f(X)}{f(X}(f(X) ....... o then y _ {f(x)}y

0 y = ey /m f(x)

12
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Differentiating both sides w.r.t. x, we get

% = gy N Ey%[n(x) + In f(x)&g
d
0 d_i = {f(x)Y %ﬂ[i 'x) + In f(x)@m

dy )
O {1 - {f0Y In 0} g = v Y™ . F' (%)
© vy =1x)" then j—izf(x)“*) 3 (x)[L +logf(x)]
d X X
—(X*) =x*(1+logx)
dx
d(sinx®"™) = (sinx)*™*.cos x[1 +logsin x]

O vy = ()" then ——f(x)gw @(x)logf(xwg(x) df(—)H

i{(sin x)'°gx} = (sinx)°% %Iog(sin x) +logx.cot XE

y? f
B y=f(x)+ 11 then &— v +();)
00+ oy
+f0)0 dy _ 2f'(x)
(F) Y=IIG o then o =1 f(x)
+tanxQ dy _ 2sec’x

E tanxt " Gx " 1-tan’ x
dy
Example - 6 If y:\/x +\/y + X+ Y+ o then find

Solution : We have y = \/x+\/y+,/x+1/y+ ......

Oy = x+yy+y
O yz—x:@

0 ¢ —x°=2y

13 —
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Differentiating both sides w.r.t. x, we get
dy .H., dy
26 -0 Py oy

dy
D @O -%0-1) g =0 -

(y> -x)
(2y° -2xy -1)

dy
Hence d x

23. DIFFERENTIATION OF A DETERMINANT FUNCTION

f g h
fFy =" M N
u w

< 3 @

Where f, g, h, ¢, m, n, u, v, w are functions of x and differentiable then

ff'g h f g h f g h

F(x) = / m n 7 m n' / m n

u v w u v w u v-w

f' g h f g h f g h

o F(x = /' m n / m' n / m n'
u' v w u v' w u v w'
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Example - 1 Lt & b
x-0 tanx
(1) log(a/b) (2 log(b/a)
(3 logab 4 ab
Solution : Ans. (1)

Lt @-)-b"-)oO x O
X0 X HanxH
a‘-1 b*-1 tanx

Lt - (- Lt —==1)
X-0 X X x-0 X

=loga - logb =log(a/b)
Example - 2 Lt (cosx +asinbx)"* =

1 e® 2 e

(3) log(a/b) (4) logab
Solution : Ans. (1)

Given limitis in the form 17

X2
Lt Lcosx+asinbx1] 0 CoSX~1——
-0 X 2

o
+abx =
(B2 ® (sinbx ~ bx)

1 1

=55 57 T n+n@n+9)
1
2
1
6

oo™

Example - 3

@

4)

NP Wik

Solution : Ans. (3)

1 10
on+1 2n+3H

wigf-1.l .
5 5 7
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Lt (X +2)" +(x +4)° +(x +9)° +... +(x +100)*° _

Example - 4

X0 x'° +100"°
(1 100 (@ 1000
® 10 @ 1
Solution : Ans. (3)
0 10 -
Lo Eg, 10 ﬁ“@ . ﬁ 100
g TR 8 B
X XmBJHlOOmD
S
=1+1+... + 10 times
=10
Note : If the degree of numerater and denomenater are equal, then the ratio of constant
terms is the limit when x _, 0 and the ratio of coefficients of highest degree terms is the
limit when X — .
fsinvtdt
Example - 5 Lt t—r—=
x-0 X
y S 2 =
® 5 @ 3
, 1 y 2
® 5 @ 3
Solution : Ans. (4)
i%'k sinvt du%
dx i g
LtO J
X- 3
—(x
oK)
sinx(2x) . .
= Lt 5 (Use Leibnitz’s rule and sinx ~ x)
x-0  3X
. 2xXx 2
x-0 3x*> 3
[X]+[2X] +.... +[nX] _ _
Example - 6 X|:too 7 is, where [.] denotes the greatest integer function
1 X 2 X
3 @ &
X
(3) does not exist 4 E
Solution : Ans. (4)
Using the fact nx —1<[nx] <nx
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0 Z(nx—l) <Z[nx] <nx
. n(n+1) n<Z[rn]<x E( 2+1)

+ +
0 Ltwdm _<Lt [rx]<Ltw
n- o E = n-e 2n
X d X
—< Lt rx]<—
0 =Lt r=[ ] 5
0 n|:tw [rx]—— (Using sandwich theorem)
01 1 0O_
Example - 7 X':to 1BI_'n2x_Sinh2XB_
2
W 3 @ 0
5 + 9 -
@ 3 @ 73
Solution : Ans. (1)
snh?x -sin®x _ ( sinh?x —sin?x
x~0 ginh?xsin®x  x-0 x*
=X|:t0 anhxcostz(X;ZSnxcosx (LHR)
er e—2x )
_ ¢ Snh2x-sin2x _ . ~Sin2x
x~0 4x° T x%0 4x°
3 12X _ [ —9)\3 o 2X
2T~ s gn By 00
= Lt 2 B? E
X-0 43'

(-.- the degree of denominator is 3, we take the 3rd order derivative)

8+8
_ 2 +8_-£_2

432 83 3

1- cos(ax’ +bx +c)

Example - 8 Let a, b be the distinct roots of ax? + bx + ¢ =0, then Lt ( )2 is equal to
X0 X—a
o O @ -Z@-pr
2 2
a.2
® o @ =Py
17 —

FNS House, 63, Kalu Sarai Market, Sarvapriya Vihar, New Delhi-110016 e Ph.: (011) 32001131/32 Fax : (011) 41828320



| NARAYANA Mathematics : Limits and Derivatives

I INSTITUTE OF CORRESPONDENCE COURSES

Solution : Ans. (4)
Lt 1-cosa(x —a)(x =)
X0 (x —a)? (. ax®*+bx+c=a(x —a)(x —B))
rosax =1- azng - Lt aZ(x—O()Z(xz—B)2 _a(a-p)’
O 2 g x«  2x-q) 2

. (A-tanx/2)@-sinx) _

Example - 9
w2 (L tanx/2)(m -2x)°
1
O 3 @ o
1
® o @ o
Solution : Ans. (3)

i A= tanx/2)(1=sinx)
w2 (L+tanx/2)(m -2x)°

T T
If X > — then h - 0 put X=—-h
2 P 2

ot hO

1—tanBZl——
. 2H 1-cosh _ . Ort, 1, ho 1 -cosh 2
_hlfn & —|I[Tg tanBZ_l +Z +§H [COSh zl—h?]

—CO:!
On_hg (2h)* 0 8h*

0
1+tan

.9 2 1

=lim =
8h? h-o 8h° 32

e hd”
2 2

=lim
h-0

tan[e’]x" - tan[-€’]x* _

Example - 10 XLt

0 sin*x
@™ o (2 15
3 8 @ 7
Solution : Ans. (2)
e?=(2.718)2=7.3875
e’1=7,[-€1=-8 (. tanax~ax, SNX~X)
7 4+ 4 4
. Lt tan x. 4tan8x :15>: _15
x-0 sin® x X
d E in2 t_l 1+x
Example - 11 HE ot I =
y - 2) 0
@ > )
1
® 3 @ -1
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Solution : Ans. (1)

1 |1+X
1
Let y=sin’ %Ot Tox E Put x = cos 26.

,8. . Of1+cos 26 ,
O y=sin ECOt 1-—cos 200 =sin’ cot " (cot B)

29 1-cos20 1-x
B 2 )

O y=sin =

1
2

N | X

dy__1
. dx 2
: / - X . dy
Example - 12 If y=4(@a-x)(x-b) -(a—b)tan ' é;L_bgthen find 4y -

@ -l @ 22

x-bQ X+b
Solution: Ans. (3)
Let x=acos’®+bsin’®
0 a-x=a-acos®-bsin®= (a—b) sin’® ... 1)
and x-b=acos’@+bsin@—b=(@a-b)cos’® ... )
O y=(a—b)sinecose—(a—b)tan_ltane
(a-b) .
= . sin26—(a—b) 6
o
0 - —(a- -
Then ﬂ: :(a b)cosZ(? (a b):l ,Coszeztane
d x %E (b—a)sin 26 sin 26
6

_ JB=*H [From (1) and (2)]

L0 1 0 -1
Example - 13 Derivative of sec W—la W.rt J1+3x at x= 3 is-

1
® o @ 5

1 1
@ 3 @ %
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Solution : Ans. (1)
L0 1 O
Let y=sec W—lﬁ and z= ,1+3x
dy —4x o2
- d_y:Q: 2% -1)1 dez—l)z _ 4x x§\/1+3x
dx dz 7 3 2
I 10,
dx  \Epyz —1H 2V1+3x 2x2 -
o [9Y] o
dx) -1
3
dy
Example - 14 fx=0- % and y:9+6,thenaz
X
z y
@y @ =
@ @
Solution : Ans. (1)
1 dx 1
X—G—g O d9_1+92’
1 dy 1
= — 0 —=1- —
y 0+ 0 de 92
dy _1 1
Lody _de e e _x
X ﬂ 1+i e+£
¢ 92 ¢
2 : -b d®
Example - 15 Ify = ————=.1an ! &ba tan Bﬁ%then find ax’
J(@%-b?) a+bQ AN
b cos x b sin x
@ (a+b cos x)? @ (a+b cos x)?
b sin x _ bcosx
©) (b +a cos x)? @) (a+bcosx)2
Solution : Ans. (2)
We have y = # tan MB tan Bi%
V@ -b?) Aa+b0  (20F
20
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Let u= |F=PH tan B&B ............. (1)

r+b(
0 y:#.tan‘lu
V(@*-b?)
2 1 2 1

O d_y: .
du - Ja?-p?) L+u®  (a®-p?) 1¥u°

2 D

- V( a’ —b Hl+ELta 2

[From (1)]

I

]
O

X
2
2

\/(a —bz) E,l+Ea bH cosx%

0 [a+bQOrl+cosx

2 (a+b) (1+ cosx)
= J@ —1?) {(a+Db) @+ cosx) + (a—b) (1—cosx)}

2 (a+b) (1+cos x)
- N/(a2 _b2) ' (2a + 2b cos x)

du _ - 2 1
and vl /Ba—er@ Esec BEB /Baer@ Trcosy) 3

|
—~
N
~

o dy_dydu
dx du dx
a Ba+bB (1+cos x) Ba—bH
= G-pe- (a+bcosx)"[a+bm [from (2) and (3)]
B 1
" a+bcosx

d’y _ b sin x
dx* (a+b cos x)?

2 d
1 —X y
Example-16  If x=¢" [y 5 ] ,then yy equals-

X
(1) x|[1+tan (log x) + sec’ X] (2 2x[1+tan (log x)] + sec’ x
(3) 2x[1 +tan (log x)] + sec x (4) none of these
Solution: Ans. (4)
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Taking log on both sides, we get

-1 B X2
log x = tan 2

0 tan (log X) = (y — X)) / X’
o y= X+ X’ tan (log x)

dy
O dx - 2x+2xtan (log x) + x sec’ (log x)

= 2x [1 + tan (log x)] + x sec’ (log x)

X dy
Example-17  Ifx° e’ + 2xye* + 13 = 0, then qx eauals

N - 2xe¥ " +2y (x +1) . 2xe* ™Y +2y (x +1)
( ) X(Xey—x + 2) ( ) X(Xey—X + 2)
_2xe™Y +2y (x +1)
©) x(xe' " +2) (4) noneofthese
Solution : Ans. (1)

Using partial derivatives, we have

dy _ _[2xe” +2ye” +2xye*l
dx B x% +2xe*

[(Pxe’™ +2y +2xy
0 xe™+2x %

_[xe’™ +2y (x+1)U
0 X xe¥™+2) [

dy
Example-18 Ify= \/sin X +4/sin X + /... , then 43 equals-

sin X COS X
@ 2y+1 @ 2y-1
COS X
(©)] 2y +1 (4) none of these
Solution : Ans. (2)

y =.sinx+y
O y2=sinx+y O y2—y—sinx=0

dy _ _-cosx _ cos X
s X 2y-1 2y-1
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1 1 dy
Example - 19 If X + y2 =t- T X+ y4 =t + t_2 , then dx equals-
S 1
@ x2y @ % v
1 1
Ry @ "%
Solution: Ans. (3)
Squaring the first equation, we have
4 4 2 2 2 1
X +y +2Xy =t + t—2—2
2 1 2 2 2 1 .
o t+ t_2 +2Xy =t + t_2 -2 (from second equation)
1
O x2y2 =-1 0O y2 = —X—2

U 2y gx = X Uodx T xTy
2 ; ; d 3d2y .
Example - 20 If y~ = p(x) is a polynomial of degree 3, then ZH d—2 is equal to-
X
@D p" ) p'(x) @  p"()p"(x)
3 px)p"Kx) (4) none of these
Solution : Ans. (3)
Giveny” = p(x) (D)
p'(x) = 2yy'
n n 12
p"(x) = 2yy" + 2y
P (¥) = 2yy" + 6y (i)
d H s d% d 3
Also 2—ly°—=—H = 2— "
de/ dsz vt

=2 [y’y” + 3y’yy’]
2 . oy
=y [2yy” + 6y’y”]

=p(X) p"'(x) from (i) and (ii)
Example -21  If fa(;ymz 1) ;f(y) 0 xy] R and f'(0) = -1, f(0) = 1, then f(2) =
1
@ 2 @ 1
® -1 @ -

1
2

23 —
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Solution : Ans. (3)
f(x )_fEQx+OD f(2x)2+f(0)
E2x+2hD_f(X)
0 Fi(x) = I:t f(x+hg—f(x) :hljto H 2 ha

- Lt Erf(Zx) +f(2h) (2x) +f(0)%/h
h-0 ] 2 2

= fENTO) g
a0 2h

O fx)=f0)=-10 f(xf- % ¢
O f0)=c O c=1

O f2=-—2+1=-1

Example - 22 If f(x +y) = f(x) f(y) and f(x) = 1 + xg(x) H(x) where Lt g(x)=2 and LtO H(x) =3 then
X -0 X -

f'(x) =
D () 2f(x)
@) 3fx) 4) 6f(x)
Solution : Ans. (4)
F(x) = Lt f(x+h)—f(x) _ Lt f(x)f(h) —f(x) ~ f(x )Lt f(h) -1
- h h-0 h
=f(x) hlito %H(h)_l = f(x)hlitog(h) H(h)

=f(x) (2 x 3) = 6f(x)

Example - 23 Iff(a) =2, f'(a) =1, g(a) =—1, g'(a) =2 then the value of Lt 9(x)f(a) ~g(a)f(x) is

x~a X-a
1
M -5 @ z
@ 5 @ 4
Solution : Ans. (3)
Use L.H.R
L SO IR - g ayrca) - o2y (2)
=2Q2)-(-1) (1)=4+1=5
Example-24  1f 9(X) = % _!{3t =2g'()} dt then g'(2) =
@ 23 (2 =312
@ 23 @ 3

24
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Solution :

Example - 25

Solution :

Ans. (4)

Given 900 =, [(8t-29 0}t
0 X900 = [{3t-2g(0) o

O  g(x)+xg'(x) ={3x -2g'(x)} (1) -0
O 9(+24d(2)=6-2d9(2)

4¢'(2)=6-g(2) =6 -0 =6

3
"(2) ==
o 9@ >
Of(L+ x)0
Let f:R - R be suchthatf(1) =3 and f'(1)=6 then Lt G———1
o f) O
@ 1 @ e”
® € @ €
Ans. (3)
1/ x
_F@a+x)d
Let y=0O—( =1
of@® o

0 logy="{logf1+x) -logf (1)
X

X 'O _6_,

o log (xlito(y))leitof(ux) f@Q 3

0 Lto (y) = e’

/x
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EXERCISES

LEVEL - |
CSinXCk-anx
1. Lt B_ =
x-0 X E
1 i 2 1
O 2 @ 5
@) € @) e
1+1 +2i2 N Zi
2 nlitm 1 1 1
1+=+ = +..... —
3 3 3"
y 2 n 2
@ 3 @ 3
1 1
® 3 @ 5
2 i A2
3 Lt (a+h)*sin(a +h) —a“sina _
h-0 h
(1) a?cosa+ 2asina (2) a(cosa+ 2sina)
(3) a?(cosa + 2 sina) @ 0
1
4.  Ifa, B be the roots of ax? + bx + ¢ = 0, then Lt (1+ax? +bx +c)* is
@) a(@-p) (2 log|a(a-P)l
(3) ex@-P @) ex@+P
(1+a3) +891/X
~ ~J "~ =2
5. ) 1+(1_b3)e1/x Then
1 a=1,b=2 @ a=1,b=-3"
® a=1,b=-1/2 4 a=2, bOR
sinn®
Lt =
6. e dn
@ o @ o
@) 1 @ Vn
26
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10.

11.

12.

O xO 0 X 0 xo
Lt e (e [ITTd =
et HA HE T T8 A

@ 1

3 ——
©) sinx

O 1 2 n 0
Lt + ot =
n-o fl-n® 1-n? 1-n?
@ o

1
€)] 2

sin2x +asinx
If Lt —————
X -0 X

@ -2,1
Q) 2,1

Lt Jcosx —3cosx _

X0 sin® x

1
@ 5

Lti—

1 (cosx)?
1
@) 2
1
©) 4

If [x] denotes the greatest integer < x, then Lt

X
@ >

€)] 5

@ -1

@

4)

@ -2,-1
@ 2,-1

@

4)

{[12 x] +[2%x] +....[n2x}

2

1
3

N

1
3

be finite, then the value of ‘a’ and the limit are given by

@

n

X
3

4 0

3

27

FNS House, 63, Kalu Sarai Market, Sarvapriya Vihar, New Delhi-110016 e Ph.: (011) 32001131/32 Fax : (011) 41828320



INARAYANA

I INSTITUTE OF CORRESPONDENCE COURSES

Mathematics

: Limits and Derivatives

a4 cos™ DXD—_ =
13 4 x X + X D
1 1
W 15,2
3 2
®) 1+x?
X+ X+, 00 d
14, If y=gx+e™ ,then 3y =
Y
A
©) 1+y
x? . x3 dy
15. Ify= 1+x+; 31t oo, then dx =
@y
G y+1
16.  Differential coefficient of sec™ ox? -1 W.rt. 41—
1 2
3 6

1 dy
17. Ify= @"‘;g,then dx =

o B2 28 1 8

O O XO 1+x[

3) E&%g @09 (x-1)-—~

18. 1ff'(x) = sin (log x) and y = f B *3H then 9¥. -
B-2x0 dx

@

1+x?

4)

1+x°?

@ y-1
(4) none of these

— 1

@ 4
@ 1

) E|_+ +1%

@ Bk Q%ogﬁ+§§+

xg g 0o

9 cos Hog *3 E

9 cos (log x) 5 —ox
@ (3-20)° @ X (3- 2x)
9 sin Hog 2X;3 . a
-2X
o (3 ~2x)? @ (3 2 ) @207 " E*9-2x
28

1
1+X

t
a
g
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19.

20.

21.

22.

23.

24,

25.

. dy
If y = cot ' (cos 2x)1/2, then the value of dx atx

/12

2

@ 50
@ @

dy
If'y =109, Sin x, then *y", " is equal to-

cot x log cos x + tan x log sin x
(log cos x)?

@

cot x log cos x + tan x log sin x
(log sin x)?

©)

d
If y =sin" xcosnx, then % equals

(1) nsin"*xcos(n+1)x

(3) nsin"*xcos(n-1)x

6

L1
= — will be-

1 /2
o8

@ ©"”

tan x log cos x + cot x log sin x
(log cos x)?

@

cotx
) logsinx)?

@) nsin"*xsin(n+1)x

(4) nsin"*xcosnx

O
If f(x) = cosx cos2x cos4x cos8x cos16x then f BZE is

@ V2

@) 1

2 i
@) NA
(4) None of these

The value of the derivative of |[x— 2| + |[x — 3| atx = 3is

@ 2
@ 0

x® sinx cosx

@ -2
@ 1

d3
Let f(x)=|6 -1 0 | where pis constant, then ﬁ(f(x)) atx=0is

2 3

p p p

@ p
@) p+p’

@ p+p’
(4) Independentofp

If '(x) = g(x) and g'(x) = =f(x) for all x and f(2) = 4 = '(2) then f°(19) + g°(19) is

1) 16
() 64

@ 32
“ 8
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LEVEL -
Lt % [f(dx =
1. Lt X_a_!
(1) 21 RIC)
() af(a) 40
Lt 01 N 4 N 9 - n’ 0_
2 e En"‘ +1 n*+1 n*+1 T n’+1g
D1 (2) 23
(3) 13 40
log@+{x}) _
3. xl:tOT = (where {x} denotes the fractional part of x)
M1 20
3 2 (4) doesnot exist
a& _al/«/;
4. XI_ﬁtom,eplls
L 4 () 2
Q) -1 (4 0
a' +b" _
5. HI:'EO m,wherea>b>l,|sequal to
1 -1 2 1
3 0 (4) none of these
6. Lt {1l/sin2x +21/sin2x +““+nlls'n2x} sin“x is
X-0
(1) o (2) 0
n(n+1)
® = (@ n
7. 1f G(x)=-J25-x?, then LtIL_f(l) is
X - X—
) = o T
V) -, @ 3
L
() V24 4 T2z
30
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8. 1ff(9) =9, f'(9)=4,then Lt Y )73

x=9 x-=3
@ 3 (2 4
(3 6 4) 8
Xtan2x —2xtanx
9 o (1-cos2x)? 'S
(1) 2 (2) -2
?) 12 (4) —1/2
10 sinx—(snx)™  _
' «.1 1-sinx +log(sinx)
11 (2) 2
(3) 3 (4) 4

2
11. Givenf'(2)=6,and f'() =4, Lt f2h+2+h") 1(2) js
n-o f(h-h*+1) —f()

Q) 32 2 3
(3) 52 (4 -3
12. Let g(x) = sinf1]x? — sin[—T¢]x? , [.] represents greatest integer function then ><L_.t0 s?r(lz()x =
(1) 63 (2) 63
Q1 4 -1
dy _
13.  Ify=x|x| then ax
X
® K @ I
3) x|x| @ 2
dy _
14. If2x+2y=2x*Ythen —— =
dx
@ 2 @ 2~
@) -2 4) —or
15.  Ifx®y? = (x +y)° then d_y:
' y y dx
X
X y
@ y @ ”
_X
® @) logx
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16, S {(x+a)e +at)(x +at)e +a%) =

15X16 _16X15a +a16 X16 _ X15 a +a16
(1) (X _ a)2 (2) (X — a)2
3 H 4 16 15 16
® 4 @) 16x°-a
x x* X
— 2
17. i FOO= L 2% 38X yen f1(x) =
0 2 6x
@ o @ 1
Q) x? (4) 6x?
18.  If f(x) = cos*x + cos® %[+ xﬁ—sinxsirﬁx +% and Y (5/4) = 3 then (gof)(x) =
@ o @ 1
() cosx + cos%+xﬁ 4 3
19. Letf(x) be a polynomial function of second degree if f(1) = f(-1) and a, b, c are in A.P then f'(a), f'(b), f'(c)
arein
L AP @ G.P
(3) H.P 4 AG.P
cosD(DE:o 0 xO E:oD X tow:sinx
20. If EB %;E ﬂ EE --------- — then

] XJ _ 1
1) —tan BEH t FH—E > talE EE +o o0 = —COot X +;

D(D 1 0 xO

D ceotx L
) —tan BEH 72 tal’E—E 7 talE > +.... 0 =COotX ~
©)] Zizsec2 %ﬁ+ %seczﬁ?ﬁ% +...... + © =cosec’x _xiz

@) —sec BEHJr_SeCZﬁlE ...... 00 =cosec?x +i2 +i3
X2 x

21. Atriangle has two of its vertices at P(a, 0), Q(0, b) and the third vertex R(x, y) is moving along the st.line

dA
y =X, if A be the area of the A, then —— =

dx
a-b a-b
@O —- @
a+b a+b
® = @ =
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22.

23.

24

25.

If f'(x) = @(x) and @(x) =f(x) Ox.,alsof(3)=5and f(3) =4, then the value of [f(10)]? — [¢(10)]? =
@ o @ 9
B 41 4) 25

. [ 0
If f(x) =sin E[X] ‘XSH, 1 < x < 2 and [x] denotes the greatest integer less than or equal to x, then

I|:| D_
"R

4/5 4/5

® S5 @ S50

o]
@ o @ 355
4 [asinx +bcosx[] dy
=tan™ —2 =
Ity Ecosx—bsianthen dx
@ 1 2 -1
3 0 y — 2
©) “) acosx —bsinx
_ X dy _
Ify= " then dx
at—mm——
b+ X
X
a-+
b+....
b b
(1) a(b +2y) @ b+2y
a ab
©®)  bo+2y) @ a+p2y
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LEVEL - Il
L Lt txeosP ™ Fsi - =
e HaxH Had
y = o I
Ci= @
Q1 (4 m
2. Lo
x—o X
D1 2 3
Q) -1 (4) does not exist
on_ .0
3 Lt M:
. xﬁg Secx —tanx
M1 (2 -1
3 2 (4) 3
xe* —x
Lt ——=
S et 1
1 3 (2 6
3 4 4 1
5. Lt i
X-0 X
D1 (2 -1
(3) does not exist 4 0
6. Lt %n_lx_l_zlx +""+n1 XE iS
X - 00 D n |:|
D [n (2) n
(3) [n-1 %0
7. Lt A/x+fx +Vx —\/?E:
1 l 2) 1
@ 5 @
Q) 0 (4) does not exist
34

FNS House, 63, Kalu Sarai Market, Sarvapriya Vihar, New Delhi-110016 e Ph.: (011) 32001131/32 Fax : (011) 41828320



Mathematics : Limits and Derivatives

INARAYANA

I INSTITUTE OF CORRESPONDENCE COURSES

2X + 23—)( _6 a
8 Hpmoa T
(1)8 (2)4
(32 (4) 6
_4+3a, _
9. If Bm g o, then Lt 3=
10 (2 -2
Q) 2 4 -J2
01 1 1 [
10. If f(x)=x + +to.t—————— +...ntermg] x > 0, then =
) Eﬂ+ X (@+x)@+2x) (1 +2x)(2 +3x) % nIZEo F(x)
n L o+
@ 1= @ 1%
31 40
lim D(4sin(1/x)+x2D_
11. Thevalueof '} 1+ xF %IS
11 (2)-1
(30 (4) o
s X
: 1/ cos? x / cos? x 1/cos? x
12. Thevalue of IX'ITEI +2 B Em is
2
10 (2n
n(n+1)
3 w @ =
: dy _
13. If siny = xcos(a +y) then ax
X
sin®(a+ cos’(a+
@) si(na 2 @ césa 2
cos?(a-y) cos’(a+y)
® cosa @) sina
. dy _
14. If sin?mx + cos?ny = a? then A
msin2mx nsin2ny
(l) nsin2ny (2) msin2mx
nsin2mx _msin2mx
©) msin2ny @) nsin2ny
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15, If £(x) = cot? X" H then (1) =
o 2 0O
@ -1 @ 1
(3) log2 4) -log2

L0 4x O d
16. Ify= Iogcotx tanx |]bgtanx cotx +tan ! 2 E then _y =
BZ_I - X dx

1 4
(N @ T

1 4
® 4o @ e

17.  If 3f(cosx) + 2f(sinx) = 5x then f'(cosx) =

_ 5 5
(1) CoSsX @ COSX

__5 S
©) sinX “) sinXx

18. If f(x) = (cosx + sinx) (cos3x + isin3x) .... (cos[(2n — 1)x] + isin(2n — 1)x] then f*(x) =
(D n?(x) (2 —-n*(x)
@) —n*(x) @) nf(x)

1 d
19. Let ¢(x) be the inverse of the function f(x) and f'(x) = ——— then ——[®X)] =
1+x° dx

1 1
@ Tr @y @ 1+ (100)
@) 1+(@x)) @ 1+(f(0)

20. If \x? +y? =ae® v/ 3 >0 then y'(0) is

@ %e_mz 2 aem?

2 -T2 2 n/2
—-——e Ze
@ 73 @ 3
21. Ify=acos(logx) + b sin(logx) then VL
' y g g dx?  dx

(1) 0 @ vy

@ -y @ 1
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22.

23.

24,

25.

i = i ﬂ = —A H
If siny = x sin(a +y) and dx 1+’ —2xcosa then the value of A is
@ 2 (2) cosa
(3) sina @ -2

ax+b _

Ify= o where a, b, c are constants then (2xy' +y)y" is equal to
(1) 3(xy" +Y)y (@) 3(xy' +y")y
(3) 3(xy" +Y)y (4) none of these

dy
If _ 6 B =a3(y3 —\3 h —-Z [
V1-x® +1-y® =a’(x® -y®), then X is equal to

X2 l_y6 y2 1_y6
(2) yz Vl—XG 2) 7 1-x®

x* 1-x°
3) v \1-y° (4) none of these
Let f(x) =log E“ﬂ% u'(2)=4,v(2) =2,u(2)=2,v(2) =1, then f'(2) is
V)0
@ o @ 1
3 -1 @ 2
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QUESTIONS ASKED IN AIEEE & OTHER ENGINEERING EXAMS

d
1. If x™" " =(x+y)™", then & is

dx
X X+y
M @
X
3) xy 4 ; [AIEEE - 2006]
m Mool 224, L0
2. r!l[]l > Sec " +nz sec v +....+nsec IE is
1 1
—secl —cosecl
@ 3 @ 3
1
(3) tanl @ Etanl [AIEEE - 2005]

1- cos(ax? +bx +c)

3. Let a and B be the distinct roots of ax? + bx + ¢ = 0 then l'ff; (x-ay is equal to
aZ
W) —@- B @ 0
_a2 5 1 5
) T(a -B) @) E(G -B) [AIEEE - 2005]
f lim +3+bDZX-e2 hen the values of a and b
4. | am " ?ﬁ =e"  thenthe values of aand b, are
1) aOR b= 2 @) a=1b0OR
(@) aOR W R @) a=landb=2. [AIEEE - 2004]
a—tan %%[1—sin X]
5. lim is
o %Han%%[n -2xJ?
1 1 2) 0
@ 8 @
1
® 3 @ o [AIEEE - 2003]
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10.

11.

12.

it "mo log(3 + x) —log(3 —x)
X X

@ 0

2
€)] 3

=k, the value of k is

@

4)

3

3

[AIEEE - 2003]

Let f(a) = g(a) = k and their nth derivatives f'(a), g"(a) exist and are not equal for some n. Further if

i 18900 = f(2) ~g@)I(9) +9(a) _

900~ (%)
W 4
® 1

If f(x) = x", then the value of f(1) -

@, _f @

4 then the value of k is

@ 2
@ O

@ is

@ 2
@3) 0

+..10 d
yrel" 10 , x> 0then & is

If x=e dx

1-x
O =

X
® T

. <J1-cos2x
lim —— s
x-0 \/Ex

@ A
(3) zero

Ox? +5x +30

lim is
x~o Hx2+x+2H

@ e
) €

F lim -30
or x R » Xﬁwma IS
@ e
Q) e

1

2!

3!

@
4)

@

4)

@
4)

@
4)

@
4)

n!
2n—1
1

X |

1+Xx

-1

does not exist

eS

[AIEEE - 2003]

[AIEEE - 2003]

[AIEEE - 2003]

[AIEEE - 2002]

[AIEEE - 2002]

[AIEEE - 2002]
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xf(2) - 2f(x)

13. Letf(2)=4and f'(2)=4.Then )I(Imz ~— 2 is given by
@ 2 @ -2
() 4 @ 3 [AIEEE - 2002]
d? d
14. If y =(x +v1+x?)", then (1+ Xz)—)2/+x—y is
dx dx
(1) n’y (2) -ny
(B) -y @) 2x%y [AIEEE - 2002]
. _ dy .
15. If siny = xsin(a +y), then ™ is
sina sin’(a+y)
@ sinasin®(a +y) @ sina
N sin’(a-y)
(@) sinasin“(a+y) @) ——— [AIEEE - 2002]
sina
16. If x¥ =e*7Y, then dy is
. X =e , dx |
1+x 1-logx
@ 1+logx @ 1+logx
_ logx
(3) notdefined 4 —(1 +10gx)? [AIEEE - 2002]
I. [éx _ esinx N -
17. M %g is equal to
-1 (20
3)1 (4) none of these [UPSEAT - 2004]
| cos2x® -1
18. XIEIEJI W is equal to
1 i 2) —— CEET(H 2004
@ 16 @ 15 [CEET (Haryana) - 2004]
©®) 35 S
o, tim 32 s equaio
. Jm ™ —1H is equal to:
1) e? () e*
3) ¢ 4) e [CET (Karnataka) - 2004]
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20.

21.

22.

23.

24,

25.

im B+ sindd Is t
- eguals 1o:
nH €

(e (e
(3)e* 40
The differential coefficient of f(sinx) with respect to x where f(x) = logx is
(1) tanx (2) cotx
1

(3) f(cosx) (4) ;

_ . d’x .
If x = A cos 4t + B sin4t, then F is equal to
(1)-16x (2) 16x
(3) x (4) —x

X b b
X b )
If A,=|a x b|and A, :‘a « are given, then
a a X
— 2 d A =3A

) Al = S(Az) (2 d_X 1T 92

d A =3(A 2 3/2
(3) & 1T 3( 2) (4) Al = 3(A2)
If y=./xlog, x thenﬂatx-eis

y= ge dx -

1 1
@ @
(3) Je (4) none of these

_, Oog(e/ x?*)0 . [B+2logx0 d’y
Ify=tan™ +tan then —2. =
Y flog(ex?) % %—&ogx% N e

(12 21
30 4-1

[CEE (Delhi) - 2004]

[CET (Karnataka) - 2004]

[CET (Karnataka) - 2004]

[UPSEAT - 2000]

[BIT (Mesra) - 2000]

[CEE (Delhi) - 2004]
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ANSWERS

EXERCISES

LEVEL - |
1. 2. (1) 3. (1) 4. (3) 5. (2)
6. (1) 7. @ 8. (2) 9. (2 10. (3)
11. (1) 12. (2) 13. (4) 14. (1) 15. (1)
16. (1) 17. (1) 18. (4) 19. (1) 20. (1)
21. (1) 22. (1) 23. (3) 24. (4) 25. (2)

LEVEL - 1l
1. 3 2. (3) 3. @) 4. (3) 5. (2)
6. (3) 7. @) 8. (2) 9. (3) 10. (2)
1. (2) 12. (2) 13. (4) 14. (4) 15. (2)
16. (1) 17. (@) 18. (4) 19. (1) 20. (1)
21. (3) 22. (2) 23. (2) 24. (1) 25. (1)

LEVEL -
1. 2. (1) 3. (3) 4. (2) 5. (3)
6. (1) 7. () 8. (1) 9. (3) 10. (3)
1. (2) 12. (2) 13. (2) 14. (1) 15. (1)
16. (2) 17. (3) 18. (2) 19. (3) 20. (3)
21. (3) 22. (3) 23. (1) 24. (1) 25. (2)

QUESTIONS ASKED IN AIEEE & OTHER ENGINEERING EXAMS

1. 2. @) 3. (1) 4. (2) 5. (3)
6. (3) 7. @) 8. (3) 9. (1) 10. (4)
1. (1) 12. (3) 13. (3) 14. (1) 15. (2)
16. (4) 17. (3) 18. (4) 19. () 20. (1)
21. (2) 22. (1) 23. (2) 24. (2) 25. (3)
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