JEE Advanced Mathematics 10 Years Topicwise Questions with Solutions

LIMITS

Let a be a positive real number. Let f: R - R and g : (a, ©) — R be the functions defined by

210ge(\/;—\/a)

f(x)=sin (%) and g(x) =

log, (e& - e‘/a) .
Then the value of 1im+ f(g(x)) is [JEE(Advanced) 2022]
If
3 1 1
e* —(1 —x3)3 + (1—x2)2 —1 [sinx
= lim
P x>0 xsin® x
then the value of 63 is . [JEE(Advanced) 2022]

Let e denote the base of the natural logarithm. The value of the real number a for which the right hand limit
1

—x)% —e !
Jim =0 =€
x—0* X"
is equal to a nonzero real number, is . [JEE(Advanced) 2020]
The value of the limit
. 42 (sin3x +sinx)
hn}t 3 5 3
e [2 sin2x sin7X + coszx] = (\5 +/2 cos2x + coszxj
is . [JEE(Advanced) 2020]
LetF: R —> R be a function. We say that f has
PROPERTY 1. if llllnéw exists and is finite, and
PROPERTY 2 if %111(1)@ exists and is finite.
Then which of the following options is/are correct ? [JEE(Advanced) 2019]
(A) f(x) = x[x| has PROPERTY 2 (B) f(x) = x*° has PROPERTY 1
(C) f(x) = sin x has PROPERTY 2 (D) f(x) = |x| has PROPERTY 1

For any positive integer n, define f, : (0, ©) > R as

fu=2"0 tan‘l[

1
1+(x+])(x+j-1)

j for all x € (0, ).

. . . . 1 . T
(Here, the inverse trigonometric function tan x assume values in 55 )

Then, which of the following statement(s) is (are) TRUE ? [JEE(Advanced)-2018]
(A) >3, tan’(f;(0))=55

B) 311+ 5,0)sec? (£,0) =10
(C) For any fixed positive integer n, lim tan( fa (X)) = 1
X—>0 n

(D) For any fixed positive integer n, lim sec’ ( fa (x)) =1
X—>00
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7.

10.

11.

- - 1
Let f(x) = ! Xl(ll ki |1| ) cos(1 j for x # 1. Then [JEE(Advanced) 2017]
-X -X
(A) limy_, 1+ f(x) does not exist (B) limx_, 1 f(x) does not exist
(C) limy 51 f(x)=0 (D) limy_, 1+ f(x) = 0
x? sin(Bx)

Let a, B € R be such that lim -
x>0 oX —SsInx

= 1. Then 6(a. + B) equals [JEE(Advanced)2017]

Let f(x) = sin(gsin(gsinxn for all for x € R and and g(x) = gsinx for all x e R. Let (fog)(x)

denotes f(g(x)) and (gof)(x) denotes g(f(x)). Then which of the following is (are) true?

[JEE(Advanced) 2015]
(A) Range of f is —l l (B) Range of fog is —l l
g 25 g g >
©) 1irr(1)% zg (D) There is an x € R such that (gof)(x) =1
x>0 g(X

Let m and n be two positive integers greater than 1. If

cosa”)

. € —€ ( € j
Iim| ———— |=—| —
a—>0 am 2

m
then the value of — is [JEE(Advanced) 2015]
n

1-x

{—ax+sin(x—1)+a}l—\/; 1.

x+sin(x—1)—l i

The largest value of the non-negative integer a for which lir%
x>

[JEE(Advanced) 2014]
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SOLUTIONS

1. Ans. (0.50)
2m(Vx-Va) (g
Sol. lim — (—formj
x> (n(e * —eﬁ) 0
.. Using Lopital rule,
Sreniy
_2 lim X Vo 2k
x—at ( 1 j e\/; 1
eV — el 2x
(ef — e\/a) (Oj
= lim —
e«/& x—at (\/; _\/a) 0
G~
eV, -0
= lim 2Vx =2
o o ( T Oj
2x
so, lim f( (x))z 11rn+f(2)
=f(2)=sin——— =0.50
2. Ans. (5)
X _(1 X3)1/3 ((l—xz) ljsmx
Sol. B=Ilim — + 53
x>0 xsin“x , sin“ x .,
x? x?
use expansion
3 2
(1ex)[1-% (I—Xj—l
B =lim h \ N ¢ 2 sinx
_X—)O X3 x=0 X2 X
. 4x wx’
I ER P
[N *°
3 2 6
6p=>5
3. Ans. (1.00)
m(1-x)
L7
Sol. lim S
x=0" x*
/fn(lfx)
.1 e( * ]—1
= lim— ——
x—0" € Xa

| 14 In(1-x)
= —lim X
€ x-0" x?
_ llim In(1 (—i(ngx
ex—o0t  x®
x* X
—X— ... +X
1.. 2 3
= —lim —
€ x—0" a
Thus, a=1
Ans. (8)

4\/5 -2sin2x cosx

2sin2xsin37X + (cosszX — cosj \/_(1 + c0s2x)

16\/5 sinxCos” X
251112){sm32X —sin 2) Z\Ecos X

16\/5 sinx cos” X

451nxcosx(2cosx smj 2\/5005 X

16x/§sinx _g
8sinx-sin%—2x/§
Ans. (B, D)
P-1:
lim M = exist and finite
h—0 |h|
b0 | [
_ 23 _ _
(B) f(x)=x }Ln% ] h%O \/’

)=[x.lim =0 lh|=0

D
(@) f(x SN
P-2
h)—f(0
lim f()—zf() = exist and finite
h—0 h
(A) f(x) =x[x],
h2
_ hnj—o | RHE={m =
lim 7=
h—0 h —h2
LHL =lim—-=-1
h—0 h
(C) f(x) =sinx hm h 0 =DNE
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6. Ans. (D)

Nl [ D -(x+j-D)
Sol fn(X)_j;tan [1+(x+j)(X+j—l)j

f (x)= Zn:[tan_l (x+j)—tan”' (x+j—1)]

=

fa(x) = tan_l(x +n)— tan 'x

1 1
fi' (x) = -
) l+(x+n)* 1+x°
. tan(fy(x)) = tan[tanﬁl(x +n)— tanﬁlx]

_ (x+n)-x

tan(fa(x)) 1+x(x+n)

o) = —
tan(fx(x)) 1+x% +nx

. sec’(fa(x)) = 1 + tan’(£,(x))

2
secz(fn(x)) =1+ (+)
1+x” +nx

*» 0 is not in the domain of f,
so, no menaning of f;'(0) and £;(0)
option (A) and (B) are wrong

(C) For any fixed positive integer n,

lim tan(f (x)) = lim—— =0

X0 x>0 ] 4+ x% +nx

(D)

For any fixed positive integer n,

2
lim sec? (£, (x)) = lim (1 4 (+j J
X>® X>® 1+ x"+nx

=1
7. Ans. (A,C)

(I-x)cos ! y
Sol. f(x)= \

1
—(1 +x)cos1— , x>1

lim f(x)=d.n.e, hrn f(x)=0

x—1"

8. Ans. (7)

Sol. Ifa#1, then lim ﬂ
x>0 OLX —Sin X

=0

X

BX3sin[3x

= lim Bx ___P
x%OX{x—smxj 1/6

a=1

3
X

1
= o6f=1 = PB=—
§ B p

6(a+PB)=7

9.

Sol.

10.

Sol.

11.

Sol.

Ans. (A, B, ©)

(A) f(x)zsin(%sin(gsmxn x € R

=sin —smG E I
6 272

(B) f(g(X)):f(t)’t{_g’ﬂ

= f(t)e [_l l}
T T . (.
(6 (zsmx )6sm£2smxj
e
—sin| —sinx “sinx
i T |
L/
. 2
(D) “g(f(x)) =1 = sinf(x) -
but f(x)e[—l l}c[_f E}
272 66
= sinf(x)e {—%,%} so no solutions
Ans. (2)
. e(ecosa -1 _1) (COS(xn _1) aznim

a—0 (cosocn —1)

(o)

. .'.2n=m:>2=2
2 n
Ans. (0)

() (1)
m sin(x —1) +a(l —x) =k 1
(x—=1)+sin(x—1) 4

sin(x—1) et
lim) =D :l:{l‘ajz:l
x>l 1_'_sm(x—l) 4 2 4
(x-=1)

—@-1Y=1=a=20r0
but for a = 2 base of above limit approaches

) and exponent approaches to 2 and since

base cannot be negative hence limit does not
exist.




