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x) A 1
T
x) B. 1
v
v C. 61/71'

1

4
The value of lim (—tan_l :c) z?—1jg equal to
z—1 m

L =1lim

T
lim
_ e 7l 2 —1
= el (say)
—tan 'z — 1)
Now, L = lim
z—1 mZ — ]_

Using L'Hospital's rule,

4t
(1 + x?)

z—1

=L =—=
4

z—1

2x
4 1
T

1

s

4 _
Therefore, lim <—tan‘1 :1:) x? =1 _ i
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2. Let f(z) = 22 — 62 + 5 and m is the number of points of non-derivability of
y=|f(|z])]- If |f(|z])| = k, k € R has at least m distinct solution(s), then the
number of integral values of k is

x) A o
x) B. 3
v) C 4
x) D. 5

Given: f(z) =2?> — 6z + 5= (z — 1)(z — 5)
Vertex of the parabola

/b D
N 2a’  4da

= (37 _4)
The graph of y = | f([z()| = |(|=z| — 1)(|z[ — 5)[ is

6 S5 4 3 -2 -1 0 1 2 3 4 5 6 >

Clearly, y = | f(|z|)| is non-derivable at 5 points.

For |f(|z|)| = k to have at least 5 solutions,
0<k<4

Hence, the number of integral values of & is 4.
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3. [ —z?
2 _
Let f(z) — e cos ’ 240 .
zIn(l + z)sinz(e® — 1)
k , x=0

If f(z) is continuous at z = 0, then k equals

x) A.

X B.

2
k= lim e COoS T

¢—=0 zln(1+ z)sinz(e* — 1)
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4 . . . ,
4. f(z) = (2z — 37)° + 3 + cosz and g is the inverse function of f. Then ¢'(2w) is

equal to
x) A 7
3
v) B. 3
7
x) C. 307'+4
3
x) D. 3
307t + 4
Since, g is the inverse function of f,
= g(f(z)) ==

Differentiate w.r.t. =z, we get

g'(f(z)) - f'(z) 211
= ¢'(f(z)) = @)

4
Now, f(z) = (2z — 3n)° + 37 + cosx
4
f'(z) =52z — 3m)* + ra sinz

- g (f(z) = .

4
52z — 3m)4 + 3 sin

When f(x) = 2,
4

21 = (22 — 37)° + P + cosz
Since, in L.H.S., the power of wis 1 and in R.H.S. the power of (2z — 3) is 5,
so solution exists only when z = 3%

1 3
o.g'(2n) = = —
g'(2m) = — -

—+1
3+
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5. The radius of a right circular cylinder increases at the rate of 0.1 cm/min, and
the height decreases at the rate of 0.2 cm/min. The rate of change of the
volume of the cylinder, in cm® /min, when the radius is 2 cm and the height is
3cm is
(The negative sign(-) indicates that volume decreases)

x) A 27
5
x) B. 87
5
x) C. 37
5
v) D. 27
5

Let » and h be the radius and height of the cylinder respectively.
Given,r =2cm, h =3 cm

dr .
—=0.1 cm/min
dt

dh .
—= —0.2 cm/min
dt

V = mr?h

Differentiating both sides
‘ =T <r2ﬂ+ 27'%)

dt dt dt
o (P2 04T,
=" @
= 7r (r(—0.2) + 2h(0.1))
= 7r5r —r+ h)
Thus, whenr =2 and h = 3,
(2
Cil_‘t/: _((5 ) —2+3)= —ﬂ-cm3/min
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6. If a variable tangent to the curve z?y = ¢® makes intercepts a,b on z and y—
axis respectively, then the value of a?b is

X A 2763
p 4 B. ic?,
27
v) C. ﬁc:&
4
X D. écs
9
22y = ¢

d
= wzd—y+ 2zy =0
x

Equation of tangent at (z, y)

2
Y—y:——y(X—a:)
x

: 3
Y =0, gives, X = ?x:a

and X =0, gives,Y =3y=1»

Now,
92
a2b:%><3y
27 , 27,
= — = —
10T
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7. The absolute difference between the greatest and the least values of the
function f(z) = z(Inz — 2) on [1,€?] is

X)) A o
v) B. ¢
x) C. .2
x) D. 4

f(z) =z(Inz — 2)

= fl(z) == <l> +(lnz—2)=Inz -1
T
= f'(z) =lnz -1
fllz)=0=z=c¢
Forz € [1,e), f'(z) < 0andforz € (e,€?], f'(z) >0
So, the minimum value of f(z) occurs atx =e

Now, f(1) = —2
= f(e) = —e (least)
= f(e?) =0 (greatest)

Hence, [f(e*) — f(e)| = [0 — (—¢)| =
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8. In which of the following functions is Rolle's theorem applicable?

, 0<x<«1
) A g ={p 2=t o

sin x < 0
X) B @)= 7 T"=%<%on[-m0
0, z=0

X) C fa)= T ="=Oon( a3

z—1
3 — 222 — 5z +6 ” .
v D. f(ZB): z—1 , ifx # ' on [_2’3]
L —6, ifo =1
_Jez, 0<z<1
o) ={p 959 onpo

Discontinuous at x = 1, so Rolle's theorem is not applicable.

sin &

f(a:):{ 7 =<0 onn0)
0, z=0

f(z) is not continuous at z = 0

So, Rolle's theorem is not applicable.

f(z) = ‘””2_—‘””'1_60n 2,3

Discontinuity at z = 1
So, Rolle's theorem is not applicable.

3 — 222 —5x+6
f(z) = -1 27l oon[a3
—6, ifz=1
o2 —222—5x+6
lim
z—1 z—1
(z —1)(z* — 2z — 6)
= lim
rz—1 x—1
= lim(2? — z — 6)
rz—1

=6

= f is continuous at z = 1 and differentiable in (-2, 3)
Also, f(—2) = f(3) =0
By Roll's theorem,

1
f’(m):2:r:—1:0:>:1::—§

1
Thus, Elies between —2 and 3.

So, Rolle's theorem is applicable.
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Let the function f be defined by f(z) = zlnz, for all z > 0. Then
X ) A. fisincreasing on (0,e!)
X ) B. risdecreasingon (0,1)
X ) C. The graph of fis concave down for all z

v) D. The graph of fis concave up for all =

dy
—=1+1Inz
5

1
_y:0:>w:e [
dx

e
1 . 1
= It is increasing on <— > and decreasing on <0, —)
e e

Ay

ol /

1/e
o) : 1
1
-1le]- -

1 . -
Clearly, x = —glves local minima

and f (%) =——

Also, — y 1
dz?

—_—= ;>0 ('.':E>0)
= Concave up forallz > 0
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dy .
If 2 = 3cosf — cos36 and y = 3sin 6 — sin 36, then d—lS
T

v) A tan 20

X B. sin 20

X C. _ tan 26

X D. cot20
We have,

d
O _3sinf+3sin30

do

dy
—=23cosf — 3cos 30

do

ﬁ_ 3cosf — 3 cos 30

dr  —3sinf+ 3sin30
cos @ — cos 36

=227 P 1)

sin 360 — sin 6

Since, cosC — cos D = 2sin( c _‘2— D) sin(DT_C>

and, sinC —sin D = 2sin<C;D) cos<C;D)

sin20 sinf

equation (1) can be written as tan 26

cos20 sinf
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11. Let cos™(z) + cos™(2z) + cos~!(3z) = m, where z > 0. If z satisfies the cubic
equation az® 4+ ba? + cx — 1 = 0, then a + b + ¢ has the value equal to

x) A 9y

x) B. o5

v) C. 9

x) D. og
We have,

cos !(z) + cos 1(2z) + cos 1(3z) =7
= cos~!(2z) + cos7!(3z) = 7 — cos~1(z)

= cos~!|(2z)(3z) — v/1 — 4221 — 9m2} = cos!(—z)

= 622 — /1 —422./1—-922 = —¢

= (622 + z)%? = (1 — 422)(1 — 9z?)

= z? +122° = 1 — 1322

= 1223 + 1422 —1=0 ---(1)

z satisfies the equation az® + ba? +cz — 1 =0
Comparing this equation with equation (1), we get
a=12,b=14,¢=0
Sa+b+c=124+14+0=26
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12. If a,b, c are the sides opposite to angles A, B, C of a triangle ABC, respectively
and ZA = %, b:c=+/3+1:2,thenthe value of ZB — ZC is

x) A T
12
v) B. T
6
x) C. T
4
x) D T
2
b_\/§+1
c 2
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13. The value of tan* é+ tan~! i+ tan~! i+ tan—! i+ ... 00 equals
7 19 39 67 d

1
X A. tan 11+ tan~! E

v B. %— cot 12

x) C. %— cot™ 11

X) D. cot~11+tan'3

LetS=7+19+39+67+ .-+ T,
S=0+7+19+39+67+---+T, 1+ T,

Subtracting the above equations, we get

T, =7T+12+20+28+ -+ (T — T 1)

1
—74 nT[24+8(n—2)]
=4n? +3

4 1
Now, 7T,, = tan~! = tan~!
4n? + 3 3

o
1
Hence, S, = T =X _ tan1 =
* ; "9 2

=T cot12
2
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=2<cot 'z <3
=cot3 <x <cot2

JEE Main Part Test 3

14. The solution set of the inequality
(cot 1 z)(tan™1 z) + (2 — %) cot 'z —3tanlz —3 (2 — %) > 0, is

X) A. zc (tan2,tan3)

v) B. 2z (cot3,cot2)
x) C. zec(—o0,tan2)U (tan3,oo)
X) D. zc(—o0,cot3)U (cot2,o00)
Given, (cot ! z)(tan! z) + <2 — %) cot 'z —3tan 'z —3 (2 —

=>cot_1w<tan‘1w+2—g> —3<tan_1m+2—%> >0

As tan 'z — %z —cot ™!z, we get
(cot ™'z —3)(2—cot™lz) >0
= (cot 'z —3)(cot ™tz —2) <0

(. cot™! z is a decreasing function)
Hence, z € (cot 3, cot 2)

Y

y=cot"'x

A

2

1>>0

[BYJu's
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(cot 3,0)

(cot2,0)

Y
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15. If two sides of a triangle are the roots of 2 — 72 + 8 = 0 and the angle
between these sides is %, then the product of inradius and circumradius of the

triangle is

x) A 8
7

v) B. 2
3

x) C. 5V2
3

x) D. g

Let a, b, c be the sides of the triangle.
aandbarerootsof 22 — 7Tz +8 =0
=a+b=Tand ab =8

c==
3 2 2 2
1 _
L eosC— Lo Fb
2 2ab
:>ab:a + b2 —
:( +b) 3ab—49—24—25
:>C—5
.'.rRzéxa—bc
s 4A
abc 5

2(a+b+c) 3
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16. The value of
ala+b+c bla+b+c cla+b+c
tan ™! g—i— tan ! (—)+ tan™! (—), where
be ca ab
a,b,c > 0,is
x) A. T
4
x) B. T
2
v) C.
4 D. ¢
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la a+b+c /b a+b+d . [ela+b+o)
— tan ! _ 1+ tan 14/ —— = + tan™ _—
) ab
a+b+c
Let tan™!
a+b+c
= tanx =

bla+b+c)

ca

T

B ——— )

bla+b+c
= tany =/ ————
ca
+b+c
and tan~!
a+b+
= tanz =

Now, tanz + tany + tan z

b
— VaFbFe| =t/ —+,/—
be c ab
b
— JaThie(dtite
v abc
(a+b+c)*?
(abc)'/?

tanz - tany - tan z
ala+b+c) bla+b+c) cla+b+c)
bc ' ac . ab
(a+b+c)%?
(abc)1/?

So, tanz + tany + tanz = tanz - tany - tan 2
As z,y, z are positive,
=Tct+tytz=m
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[BBYJu's

The Learning App

JEE Main Part Test 3

17. In atriangle ABC, altitudes from vertices A and B have lengths 3 and 6
respectively. Then the exhaustive set of values of the length of altitude from

vertex C is
X) A (3,7
v) B. (2,6)
x) C. (3,9
x) D. (1,5)
A
F E
B 1;' C

Let altitudes from vertices A, B and C have lengths h,, hy and h. respectively.
Then h, =3 and h, =6

We know that

la—bl<c<a+b

2A 24| - 2A< 2AJr 2A

ha  hyl  he  ha  hy

where A denotes the area of triangle ABC.

:>1 l{<1<1+1
6 h. 3 6
1
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8. The value of lim {2} + {22} t - + {na} is
n—o0 n

(where {z} denotes the fractional part of z)

v) A g
x) B. ;
x) C.

X ) D. |tdoes not exist

We know,
0<{f(z)} <1
0 A{z}+{2z}+..... +{nz} n
= —< —
n?2 n?2 n?2
.0 _ .. Az} +{22}+..... Hnz} 1
= lim —< lim < lim —
n—00 n2 n—00 n2 n—oo n
zt+{2x}+..... +{nx
= 0< lim e} + {22} {ne} <0
n—00 ’)’?,2

.. Using sandwich theorem, we have:
{z}+ {2z} +..... +{nz}

11m =

n—00 ’I’L2
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v1 2
The derivative of In Yt te with respect to cos(Inz) is
N
x) A. 2
(1+ z2)sin(lnz)
v B. _ 2z
V(14 2?)sin(lnz)
x) C. 4
x) D. — i

(1+ z?)sin(lnz)
Vit 22 +x
Lety =In[ —
Vit —z
:>y:ln(\/1—|—az2+x) —ln<\/1+:1:2 —:1:)

14 2z 2z 1
dy 2y1 422 2y1 422
= —= -
dx V1i+z?+zx Vi+zt—x
dy 1 1
—— = +
de I+ z2 I+z2
dy 2
— e i
dr /1+ 22
Let z = cos(lnz)
dz sin(ln )
dz p T p
Therefore, Y_Y, dz
dz dxr dz
ﬁ_ 2z

= =
dz V1+ z?sin(lnz)
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20. In AABC, sides opposite to angles A, B, C are denoted by a, b, c respectively.
If /A =60°,a =5,b =243, then /B =

v) A . 13
5
x) B. .. 14
5
x) C. 180° —sin!

x) D. 180° —sin!

allx o w

Given :

/A=60%a=50b=2V3

a b ¢
sind sinB sinC
5 2v/3

sin60°  sin B

Using sine rule :

3
= i B e —
sin 5

. B=gin! =
5

3
or 180° — sin~! —(obtuse angle)
5

As,a>b

= /A > /B

So, /B is acute angle.
3

. /B =sin"! =
5
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If sin *(sinp) = 37 — p and the point of intersection of the lines z + y = 6 and
px — y = 3 will have integral co-ordinates (both abscissa and ordinate), then
the number of values of p is

Accepted Answers

1 1.0

Solution:

1.00

Given : sin '(sinp) = 37 — p

y
A +LZ:
N
g 2 In
3 \ —
/AN -
: T\ 3 Y
2 ¢
/
//”5*
¥ )
We knowthatsin1(sinx):37r—miff5—2w§x§7—27r
Sz g
=pe | 5]

Now given lines are : x + y = 6 and pz — y = 3 (solving both)

6p — 3

= Point of intersection of lines is <L, p )
1+p 1+p

*.- Co-ordinates are integral,

= cZ

1+p
=1+p=+1(or)l+p=+3(or)1+p=+9
= p e {-10,—4,-2,0,2,8}
6p — 3
€ Zforp e {-10,-4,-2,0,2,8}
+p

5t Tmw
But —_—
Upe{2,2]

Also,

S.p=238
.. Number of possible value of pis 1.
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. cos(mz)(eM — 1 In(1 — z) 4 sin 2z
22 Let L; = lim (m )F ) and Ly = lim ( ) . If L1 = Lo, then
z—0 TS axT z—0 X

the value of [)\] is
(Note: [A] denotes the largest integer less than or equal to \.)

Accepted Answers

3 3.0 3.00
Solution:

Az
cos(mx)(e™ — 1
L1 =lim ( )( )

z—0 mwsinx
cos(mz) (e’ — 1)\
z—0 sinx

A
~L=2 ...
1= (1)

In(1 — z) + sin 2z

L2 = lim

z—0 X
In(l — =2 2sin 2
— L, = lim (1= 2) | 2sin2e
z—0 T x—0 2z

=Ly=-14+2=1 ---(2)
We know that,
Ly =1L,
Using equation (1) and (2),
52
™
= A=
= [A] =3
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23.

z"sin” ¢

If the value of lin% ( ) is non-zero finite, then n is equal to
T—

" —sin" x
Accepted Answers

2 20 2.00

Solution:

L. )

o, SIN" T
- T
. " sin" x . "
lim —m8 —=1lim ——
-0 gt —sin"x z—0 " —sin"x
) m2'n

= lim

z—0 " — sin” ¢

Now, using expansion we have:

g mZn
= R n
n
= lim z
z—0 1 1 332 rd n
— — g_i_ 5_ PRI

Now, using binomial expansion, we have:
xn

= lim

z—0 72 gt n(n — 1) 22 74 2

. For n = 2 limit exist.
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24, Let f(z) = 2> + pz + 3 and g(z) = = + ¢, where p,q € R. If

z)+x"g(x
F(z) = lim A )1 - 9(z) is derivable at z = 1, then the value of p? + ¢2 is
n—r00 T

Accepted Answers

5 5.0 5.00

Solution:
z)+ x"g(x
Fe) — i T 9()
n—00 14+ xm
f(x); 0<z<l1
B PH FOLTU R
| g9(z) ; x>1
(22 +pzx+3; 0<z<l1
5
- F@)={ 2T oo
L T+ q; z>1
Differentiating w.r.t z,
2c+p; O<z<l1
= F'(z) =
(=) { 1; z>1

As the function is derivable, L.H.D = R.H.D,
24+ p=1=p=-1

- F(z) is derivable, therefore continuous too.
Checking continuity at z = 1,
1+p+3=1+g¢g

=p+3=gq
= -1+3=¢q
=q=2
PP+ g =5
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25. The number of point(s) of non-differentiability for
f(z) = [€*] + |22 — 3z + 2| in (—1, 3) is ( where [.] denotes greatest integer
function, €3 = 20.1)

Accepted Answers

22 220 22.00
Solution:
Given: f(z) =[e®] + |z — 3z + 2| & z € (-1,3)
. , : 1
" e” is increasing function = e* € <§’ e3) forz € (—1,3)

= e € (0.36,20.1)

= [e”] is not differentiable at 20 integral points.

and |z2 — 3z + 2| = |(z — 2)(z — 1)| is non differentiale at z = 1,2
Clearly, e” is not integerat z = 1,2

.. Total 22 points of non-differentiability.

26. a+sin Y(z+b), z>1

— 7 s differentiable function, then value of
x, z<l1

lff(w)z{
a-t+bis

Accepted Answers

0 0.0 0.00

Solution:

f(z) = {a—i— sinH(z+0b), x>1

x, r<l1
( L . x> 1
:»f’(x):im
1, z<l1

For f(z) to be continuous atz =1, f (17) = f (17) = f(1)
=a+sin'(1+b)=1---(1)

For differentiability at z = 1 ' (1") = f' (1)
1

= =1
v1—(1+0b)?
=b=-1
From equation (1),
a=1
Sa+b=0
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27. .

If f(z) = tan™! ° + Sin{2tan_1 (
1+ +/(1 —2?) 1+

value of f’ (%) is

Accepted Answers

0O 0.0 0.00 00
Solution:

Putting z = cos 6

y= tan~! (ﬂ> + sin{ 2tan ! (1_—COSG>
14 sin6 1+ cosf
sin<£— 0>

_ -1 2 . 1 2

= tan > +sin| 2tan" " tan 5

T
1 T
+cos<2
v 0 T
(- ze(0,1)=0¢ (075) :EE <0az>>

2 sin 1—2 CcOS 1_2
7 4 2 4 2 < 9)
- -+ sin 2-5
2c052<7T 0)

= tan

2
= tan~! tan<%— g) +sind

T T o0

;41' (2:05_1:1:
=1 " 3 +vV1-—a?

ﬁ_ 1 —2x
d.’B_Q 1—=z2) 20—
. 1-2z
9 (1—2?)

) },w € (0,1), then the
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1
28. The normal at the point P (2, 5) on the curve xy = 1 meets the curve again at

Q. If m is the slope of the curve at @, then the value of |m| is
Accepted Answers

64 64.0 64.00

Solution:

1
We have y = —
Hi

d -1
Slope of tangent, A
dx 2

Slope of normal at P is t?

()

P(t, 1/1)

Y4 xy=1

>3

T-1 1 -1

tT t—T T

Slope of curve at Q is, m = —

-1 | 1

m="m= 1", 2
T -1
3

Given thatt =2
m=—-20=_64
Hence, |m| = 64.

— _t(i
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29. Let f(z) = |z — 4z + 3| be a function defined on z € [0,4] and «, 3,y are the
abscissas of the critical points of f(x). If m and M are the local and absolute
maximum values of f(z) respectively, then the value of
a?+ B2+ 42+ m?+ M?is

Accepted Answers
24 240 24.00

Solution:
f(z) = |2* — 4z + 3|, = €[0,4]

f

1
|
1

o 1 2 3 4 X

— From the graph, critical points are (1,0), (2, 1), (3,0)
a=1,=2,v=3

— Local maximum occurs at £ = 2
.. Local maximum value, m = f(2) =1

— Absolute maximum value, M = f(0) = f(4) =3

LB mE M =24
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30. The minimum value of a for which the equation ——+ — — o has at
sinz 1-—sinz

least one solution in (0, %) is

Accepted Answers

9 9.0 9.00
Solution:
4 1

Let f(z) = —+ ——and sinz = ¢
sin x 1—sinzx

'.'x€<0,%>:>0<t<1
4 1

f@=3r15
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