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SOLUTION

Ans. (2)

g(x)=f"(x) and h(x) =k™'(x)
f(g(x)) =x and k(h(x)) =x
f(g(h(k(x))) =x

and differentiation is 1

Ans. (1)

1Y 1
x)=|cos™' (cosx)——| ——=
) ( (cosx) 2j :
Maximum value when cos_l(cosx) =0

or cos_l(cosx) =7

1 1
f(X)_Z_Z_O
foo~{s-t] L o

Ans. (4)

fx)=RHDatx=11is1
LHDatx=1is1
Function must be continuous at x = 1

f()=lim f(1-h)

a=-4
Ans. (3)
3 /x Ux
im X @D, 1_7-D 45
el X X (1/x)
Ans. (4)

(1) 1<1+]cosx|<2
cos_l(cost) =tifl<t<?2

<2
sin” 2x
) sin'x +cos'x = 1- 5
.2
lg - sin” 2x <1
2 2

sin”'(sint) =t if %s t<1

3 I csintx <2

tan_l(tant) =twhen - E<t<™
2 2

@ 2<x’*-2x+3<w
tan_l(tant) = t not always true.

Ans. (2)

1) fx)=x+1)for-2<x<0

2) fx)=—(x+1)for2<x<0

3 _ x+1) ; -1<x<0
G FO= 41 2<x<-1
b fx)= —(x+1); 2<x<-1
@ Jx= (x+1) ;-1<x<0
Ans. (2)

Let f(x)=a = x= f_l(x)
fl-x)=3-2a) = l-x=f'(3-a)
fla+f'G-a=1

(2—x)

I= j i ode e (i)

(1+x)

(2—x)
I= j ' 3-tdt ... (ii)

(1+x)

(2-x)

() + (i) =2I= j (£ ()+£'3-0)dt
(1+x)

(1-2x)

2

Ans. (4)

2
Zsm — |l cos— | .—
— n n) n

1
'[ sin x cos” xdx
0

Letcosx =t = -sinxdx=dt

I

cosl

—I tzdtzé(ﬁ);sl :é(l—cos3 1)
1



10.

11.

12.

13.

Ans. (3)

I= ﬁf(tan1 (sinx)—tan™ (2cos X))dX

0

2 sin X —2cos X

= j tan~' (— de =1
0 1+sin2x

Ans. (1)
a’—4b<0 =

cot™ 21
a-—4b

Ans. (2)

sgn(a2 —4b) =-

J =m+tan” (a2 —4b)

2/3\3
)

In(1+x

2/3\—1/3

3-[ Ml +x7"7)x
(1+x*"7)

Let (n(1+x2/3):t

2 X71/3

22 _dx=dt
3(1+x*"7)

gjtdt:2t2+C
2 4

= %(ﬁn(l +x*)? +C

Ans. (4)

Continuity occurs when
X=x+2
xP—x-2=0
x=-2)x+1)=0

Continuous at two points.

Ans. (1)

n/3
'[ e (secx tan x +1) dx
0
n/3
+ J e (sec x tan x +2x) dx
0

Letsecx +x =t = (secx tanx + 1)dx =dt,

/3

(e(secx+x) )TE/S + (e(secxﬂ(z) )Tc
0 0

14.

15.

16.

17.

18.

19.

Ans. (1)
f0 =(jx-3

fx)=0
Ans. (4)

logl)F3| e ) _ e3

X>1

X > sinx = ;
sin X

1/2 1
'([ dx =5

Ans. (3)

sin™! (EJ =0 = 3 sin O
5 5

cos30=4cos’0—3cos0

(5

256 1244
125 5 125
Ans. (4)

(1) Non-differentiable and discontinuous at
x=4&x=-4

(3) Non differentiable atx =1, -1
(4) Non differentiable atx =0, 1, -1
Ans. (2)

;x>1
; 0<x<1

;x<0

1
(x+y)3—3xy(x+y):t3+t—3

3
1 1 1
t+—| =3xy|t+— |=0" +—
dy 1

1
= y=— = —=-—
y X dx x*

xy=1
Ans. (4)
(1) f(x)isdiscontinuous atx =1, -1

(2) f(x)isnon periodic function

(3) f(x)isnotabounded function because

lim f(x) — o




20.

21.

22,

) f@)zﬁcm(gJ ..... ()

flx) =X’ cos@j ..... (i)

H+30) = fx)+f(x)=0
Similarly f(x) = x|x|
F(=x)==x|x| .....(iD)
H+0) = fX)+f(x)=0
function is an odd function.
Ans. (2)

J\/l —sinxdx = J‘(cos%—sin%jdx

:2(sin§+cos§j+C
2 2
=2+4/1+sinx +C
=242-g(x)+C
Ans. (4)
(1) fx)=g(x)=xwhen0<x<1
1 ; x>0
2) fx)=9-1; x<0
0 ; x=0
1 ; x>0
sgn(sgn(x))=<0 ; x=0
-1; x<0
. 22 . 22
3) g(x):l—smz X &f(x):l—smz X

(4) Domain of f(x) and g(x) are not identical.
Ans. (1)

'[ x'dx

x"(1+3x7)

Let 1+ 3x_2 =t
— 6x dx = dt

1 ¢dt 1t 1
— === IF7——=3+C
671 6|4 24(1+3x7)

23.

24.

2S.

26.

27.

28.

29.

Ans. (4)
(1) g(x)=3"(x+x))

for x <0; g(x) =0 is many one function.
(2) g(x) can't be invertible as it is many one

function.
3 2x.3%; x20
@ =1"1 <o

LHL =RHL =g(0)=0

2h3"

(4) RHD = =2

LHD =0

Non differentiable at x =0
Ans. (3)

1/x

3'% (3%+ 3918x F oo, +1j
L = 3100
log,L. = 100
Ans. (1)

(cosx)(Yny) = y/ncosx
—sin x/ny + cosxX y'=Yy'(/ncosx) — ytanx
y

wheny =1, cosx=1

y'=0

Ans. (2)

RED. = lim sin(nt+h) | sin(t+h) | -0 __1
h—0 h

LHED. = lim sin(mt—h) |sin(r—h)|-0 __1
h—0 —-h

L.H.D. = RH.D.

= f(x)is differentiable at x = .

Ans. (4)

(x-2)2+3=sin"lx

Not possible for any value of x € [-1, 1].
Ans. (3)

For a homogeneous equation of degree n,

dy _y

dx x°

Statement-1 is true and 2 is false.
Ans. (2)

X

X21/x+27 ( lj 12




30.

31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

3S.

Sol.

1

2(”;j <2

1
x+—<2 = only when x = 1.
X

Ans. (1)
e cosx <e*sinx for Vx e [O,%j

integrate both the sides

n/4 n/4

2 .
'[e" cosxdx < '[e" sin xdx
0 0

Statement-11 is also correct.

Ans. (2)
> X

Ans. (3)
r mv_ v
—=——x——oV
T qB 2mr
Ans. (4)
P

qB
In():|B|=|8| @:|B|>|B,
In3): |B|<|B)
Ans. (2)
K(2Q-a) kq _dqp.

r 2r dt

K t d K
220 -4
Q 2
Differentiating w.r.t time
. 3t
dt 2 R 8me, R

Ans. (2)

2 2 2 2
Ui:KQ +KQ +KQ =SKQ and
2a 4a 2a 4a

K(2Q)* _KQ’
Uf = =
4a a
KQ?

= Heat produced =U, - U, = 1
a

36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

40.

Sol.

Ans. (4)

Here f = 0.5 HZ; N = 100, A = 0.1 m? and
B =0.01 T. Employing eq.

e, = NBA (2 v)

=100x0.01 x0.1 x2x3.14x0.5
=0.314V

The maximum voltage is 0.314 V

We urge you to explore such alternative
possibilities for power generation.

Ans. (1)

For two conductors in series, their potential
differences are proportional to their resistances.
For two capacitors in series, their potential
differences are inversely proportional to their
capacitances. Hence, A and B are at the same
potential and no charge will flow between them.
Ans. (2)

During time 't,’ capacitor is discharging with the
help of resistor 'R’

Sq= qoe’“RC

V = V() e—URC [ Q=CV]

2V \Y%

AsV = R V= 3

t, = RC /n2

During time 't ' capacitor is charging with the

help of battery.

soq=q,(1-e®)or V=V, (1-e)
2V \Y%

asV, = 3 ; V= 3

t, = RC /n2

T=t +t,=2RC /2

Ans. (1)

current = [Kij ><0:E O'=l

d pd p

Ans. (3)
The oscillator frequency should be same as
proton's cyclotron frequency.
B =2nmv/q
=60.3x1.67 x 107" x 107/(1.6 x 107"%)
=0.66T

Final velocity of protons is
V=rXx2nv=0.6mx6.3x10"=3.78x10" m/s.




41.

Sol.

42,

Sol.

43.

Sol.

44.

Sol.

E=%mvi= 167 x 10" x 14.3 x 10"*/
(2 x 1.6x107%) =7 MeV

Ans. (3)

When the current through the element is very
small, heating effects can be ignored and the
temperature T of the element is the same as
room temperature. When the toaster is
connected to the supply, its initial current will
be slightly higher than its steady value of 2.68
A. But due to heating effect of the current, the
temperature will rise. This will cause an increase
in resistance and a slight decrease in current. In
a few seconds, a steady state will be reached
when temperature will rise no further, and both
the resistance of the element and the current
drawn will achieve steady values. The resistance
R, at the steady temperature T, is

230V _¢580

K= J268a
Using the relation

R, =R, [1+a(T,-T)]
with o= 1.70 x 10 °C™!, we get
(85.8-75.3)
75.3)x1.70x10™*
thatis, T, = (820 + 27.0) °C =847 °C
Thus, the steady temperature of the heating

T,-T,= = 820°C

element (when heating effect due to the current
equals heat loss to the surroundings) is
847 °C.
Ans. (2)

Am = Nme

Ans. (1)

(HT>cr’;, Q) E =

~GMm . [GM
zr ()V_ r s

(4) L=mvr=m./GMr

Ans. (1)

oL =90x 102 x2n x 1000 =180 &
1

— = ;x2nx1000 = 1000

oC  0.5x107° T

= circuit is inductive V| >V
= voltage leads the current

45.

Sol.

46.

Sol.

47.
48.
49.

1
oL ——-
80w
tan ¢ = oC _=—
R R
80w
R="05
atresonance,
1 1
o= =

NI \90x1073 x0.5x107°

5
= ! = 10 :£X104
Jasx190  15x2 3
Ans. (2)

While the slider is in the middle of the
potentiometer only half of its resistance (R /2)
will be between the points A and B. Hence, the
total resistance between A and B, say, R, will

be given by the following expression:
I 1 1

—=—+
R, R (R,/2)

~ RR

" R,+2R

The total resistance between A and C will be

1

sum of resistance between
Aand Band B and C, i.e., R, + R0/2
The current flowing through the
potentiometer will be
3 \Y% 2V
" R,+R,/2 2R,+R,
The voltage V| taken from the potentiometer

will be the product of current I and resistance
R,

1

—2V xR
VisIR =R 7R, )
Ans. (2)
R
pf.= -
\/RZ +(0)L —1)
oC
Ans. (4)
Ans. (3)

Ans. (2)




Q 20 55. Ans.(1)
. 2Tee—o T,
Sol. 2T+ T, T. | 56. Ans.(3)
T,=T+8T Sol. I(wd—wj =MBsin0
4Q do
I, T M = NIA
=9T 57. Ans.(3)
T, =3T 58. Ans.(1)
50. Ans. @) Sol. Electric and magnetic forces should cancel each
other.
Sol. %nﬁ (Pu:)g =qE 59. Ans. (1)
60. Ans. (4)
51. Ans.(2) Sol. TB =T 1= T current sensitivity
52. Ans.(3) 61. Ans.(3)
i, Sol. CH,(g) +H, (g — CH, (2
AH°=AH (CH ,g)- AH/(CH,,g)
Sol. § =%-X%
i 62. Ans.(1)
iy= /ilz N i% Sol. C,H.OH (v) + 30, (g) - 2CO, (g)
&iy< (i, +1i) +IH00
53. Ans.(1) An =2-3=-1
Sol. Gauss law for gravitation so AU = AH - An, RT =-q + RT
Ig-d§ = m,_. 4G 63. Ans.(1)
GM Sol. —12250x —-13000 (1 —x) =-12500
g= g2 750 x =500 = x=2/3
Ly So, required ratio is = 1
|
11 64. Ans.d)
AG = AH - TAS
GM M X
2XFXA_4 (hx A) x4nG AH= -33 x 10°]
3
3™ AS = 58 J/K
IR AG < 0 for spontaneous reaction
=h="5 AG=-33x 10° + 58 T ........(0)
54. Ans.(3) from (i) reaction AG < 0
Sol. - m, = NIA. , T should below a certain temperature for —ve
m, =0.40 Am value of AG.
— 4
0.40=1000 xIx2x 10 65. Ans )
I1=0.40 x 10*/ (1000 x 2) =2A
66. Ans. (1)




Sol.

67.

Sol.

68.
69.

Sol.

70.
71.
72.

TlVlY—l = T2V2Y‘1 — 300 x V113
= T2(8V)1/3 = T,=150 K
W =nC, (T,-T,) =1x3 R (150 -300)
=3x%x2 (-150) =-900 cal
Ans. (2)

-1

O-C=N
(=2) (+4) (-3)

(i1) is the most stable resonating structure due to
least charge and —ve charge on more
electronegative atom.

Ans (4)

Ans. (3)

meq of Na SO, = meq of salt
25%x0.1x2=50x0.1xx=x=1

So, oxidation number of metal decreases by 1.
.. New oxidation number of metal
=3-1=2.

Ans. (3)

Ans. (3)

Ans. (4)

73.
74.
75.
76.
71.
78.
79.
80.
81.
82.
83.
84.
85S.
86.
87.
88.
89.
90.

Ans. (4)
Ans. (4)
Ans. (2)
Ans. (4)
Ans. (2)
Ans. 3)
Ans. (2)
Ans. (2)
Ans. (2)
Ans. (1)
Ans. (2)
Ans. (4)
Ans. (1)
Ans. 3)
Ans. (2)
Ans. (4)
Ans. (3)
Ans. 3)




