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MATHEMATICS

Note that g is discontinuous at x = 1, 6. f(gx)=x+2
hence g '(1) does not exist; also f' (x) 4 - g(x) 2 _x
. =egX-1-2ax =X+ 2 = g(x):
a(x) +1 _ X+3
Coan _ o= 1 A linear fractional function is one-one
ff()=1-2a=2 = ) Since a + d = 0, g(x) is identical with its inverse.
now, h(x)= ff(X) g((X) . 4-x 2-X
h'(x) =f (x) - g'(%) + g(x) - (X) f(x) = g(x) = T =
for  h'(1)toexist, f(1)=0 X+1 x+3
3 o 12 = 2 no solution
hence 1-a+b=a-b=1= | b= _5 7. square both sides, differentiate and rationalise.
_ ’x3(1—x)sin(iz) if 0<x<1
I(e +cosx+1) (e* +smx+x)dx 8 F(x) = X
e* +sinx+x 0 if x=0
=n(e*+sinx+x)~-x+C
f(x)=e*+sinx+x and g(x)=-x h3(1—h)sini—0
f(x)+g(x)=e*+sinx Ans. £'(0" = Lim h2 =0
S h—0 h
Letf(x)=ax+b , 1
fof=a(ax+b) +b | (1-h)*(+h)sin aon?
= a’x +ab+b =a’+ (a + 1)b. f' (1) = Lim -
fofof=a(a2x-6+ab+t5))+l2=a3x+(a2+a+1)b ~ B
fofo....of=ax+(@ +a +..... +1)b
. ( T 1)) = L1m ~(1-h)?sin—— REENG = —sin 1
=50 =
=ax+——=b Hence f is derivable in [0, 1]
. 1 obviously f is continuous in [0, 1]
ltis equalto 2x—1if a®=2 = a= 28 hence f is bounded
6 hence
PR L P @1
an a-1)°=1 = T (x3—x4)cos( 12)( 2)+sm—(3x -4x%) x=0
26 1 ' f'(x)= X X
= b_....26 +1. 0 ifx:()" .
1 Lim =(0)+sin1(3-4)
1 1 1 2 1 x>
2 3 g =1+1‘§ hence f ' is also bounded = B, C, D ]
2 N
- 1 9. 3 (f(x +ky) - f(x -ky)) | < 1
limiting angle = 3 x 60° = 20°. kz=1:

(A) f(x) = x2 (x + 2),

X + 2 is a perfect square

when x = 7. It is prime.

(B) f(x + ) = x3 + (3¢ + 2)x2 + 7cx + ¢3 + 2¢2
(C) y =f(x +c) + k is odd when

E
) i

- 2
3¢+2=0 =>¢c=~ 57

4
th

: 16
3 2 - =_ 2
c+2c2+k=0 = K 27

n-1

>3 (f(x +ky) - f(x —ky))

k=1

<1

Substracting, |3" (f(x + ny) — f(x — ny)| < 2

= [f(u) = f(v)] < 3

As n becomes large
= f(u) = f(v).
= f is a constant function.

[f(u) = f(v)| < O

@®
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10. (A)-(R), (B) = (S), (C) — (Q), (D) - (T) Ans. (x = 5) (x* — 20x + 75)
(x—5)° (x=15) =0

iy = x=5,15 = QS
] (B)  Range of f(f(f(x))) is [4, 171> Q, R, S

Domain of f(x) is [-1, 1]
©) If x € [-1, 0), f(x) = 8(x + ©) + 5x + 4x — X

= 16X + 8n

f(x) e [Br ~ 16, 8n]

If x e (0, 1], f(x) = 8 + 5x + 4x — x = 16x
: f(x) € (Q, 16] = PQRS
6x (D) xe[-1,0] "~

(A) Let x>0 2% + 1 > l0g,(x +2) ;
6x X + 1+X = -9x
Let x<0O m<logz(x+2) | | 2
- ~1 ~6++/36-4
- From the graph the solution is (7 0) X +Bx+1=0=x= ——2——=—312«/_2_
o (AT ol 4 30+ x=242 -3 =  [10a]=]20v2 - 30|
,() A T x € [0, 1]
2
D|V|deNr&Drby(n+1)' ' X+1+X = 2x
Also n* + n+ 1 is odd. - )2 .
n gn+1 1+x" =2x =>x=1 = |10a| = 10
-1 +
’=-Lim( )n+1’ (n+ D __, 110 a| = 10, 202 - 30
e 3 | = [[10al]]=1,10 = PR
| (n+ 1) | 12. Ans.8
(C) Area °f the shaded reglon ; f is symmetrical about the line x = 2. All the
=4 x 1 x 1 x 2 4 - distinct roots come is pairs, each pair having
AY a sum of 4. Since there are exactly four dis-
\~ \ o / / ‘ tinct roots, 2 is not a root. There are exactly
. two pair and two sum is 8.
13.  Ans. 1
- . - ay—a; =21
_ | a,-a,_,=2.(n-1)
/)7 N\ -  Adding, a, - a, = n(n~1)
‘ (D)|x+y+Z|=|_x+2+y+3+z 5| <|x + 2| lim M0 =1)+2
- +ly+3| +[z-5| fim 2% = im S22
=  |x+y+z/<1
Also [x+y+2>0 v 14. Ans.3
. B 11 . Xx+5siny=5
- When x-—E,y——3,z-—2— x+5cosy=4 |
o Ix+y+z|= subtract siny~5cosy=1
BB (A)—QS(B) -Q,R,S; (C)- PQ R, S; (D) -PR, R siny=1+5cosy
' (A) - £,00 =f(f(x)) = f(x) = x ' 5 K
33(x) f(f2(x)) fx)=x = cosy=0 =  ¥=3
= 25x% + 175x 375=0 '

T
=5—-sin — =4
X=5 sm2

M BRI 39 - Rajcev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671 N
@ OTIONM‘M-" www, motioniitjee.com , email-hr.motioniitjec@gmail.com

{Whera Faith Counts the Success) . -




[x+y] = {4%} =5
ft)=2t-3(t-2)- (3-4t)fort>2
=3t+3
fi(t)=3. fort> 2 = Tf(5)=3.

16. Ans.3
Let x93 =t = 380X v
~tf=t-2=0=  t=2, —1(not possible)
x93 =2 x = 20510 ‘
b=3. B
_ o (1+hP —p(1+h)+p-1
fio) =
1+ph+p(p V... p-ph+p-1
= lim 2
h—0 h2 :
_pe-1) o
=T, f(3)=3

16. Ans.0 , '

e o fer
Apply L' Hospital rule twice on —em—-

. ’ 2/2 . ] x“/2
Jm = Jim (e’ (f () + xf(x)e”
X—>® X >0 ex 2/9 X—)eo - Xex 12

(f"(x) + 2% (x) + (X2 & 1)f(x))ex iz
x—»w | (X + 1)ex 2 .
_ im f*(x) + 2xf'(x) +(x? + 1)f(x)
T xow x2 +1

17. Ans, 2 K .

' ko 2k 2k +1

(fof) (k) can have four values 5. ==+ 1 -—si-
or 2(2k + 1) + 1. Only the second and third of
these give values of k for which f(f(k)) = k. These
vaIues are 1'and 3.

18. Ans.0

1
f(x) + ) = (1
( x) )

- 19, a= (1) Lim
\®

1 1) 1
f(f(x) + —J. f f(f(x) + —J + =1 .2
X X) s+ | @
Putting (1) in (2).
1 1
f(x) (%) v 1| =f(x) -(3)

Since f is strictly i mcreasmg,,‘ it is one-one. From (3)

1 1
+
f(x)

3 =X = f(x) = lﬂg.
) + | 2x
We select the increasing function f(x)

_1-45

2x

,X>0

: V5 -1 | v
HMI=|7% | =0 o

sm(x (n/6))

w/— 2cos x

sin(x —(n/6))
x-u/6 2(cos(n/6) - cos X)

2sin((x/2) - (n/12))cos((x/2) - (n/12)) )

= x->118 4sin((n/12) + (x/2))sin((n/12) + (x/2))
" hence a=1 v
: 13 13
r = Limit sin(x) Zn(1+3x) (5x”3)
x>0 tan‘1J— ( 5x1/3 1) (6x77)
& ) |
1/3x -
— Limit 34n(1+ 3x) _ §_
X—>0 5 5
sum (S) = 77 ;3 2
5
= 285=5

2
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PHYSICS

20.

21.

Sol.

B] a=kr or VT=k2n2 or v=krt
' . | . ‘dv
Therefore, tangential acceleration, a; = ot =kr

or Tangential foce, F,=ma, = mkr

Only tangential force does work.
Power = Fyv = (mkr) (krt)

or Power = mk3r? t

[D]

F.B.D. of 2 kg block

Fy e = =(0.1)(2) (10) cos 37°= 1.6 N
. frictional force acting on 2 kg block = 1.6 N

f max
29 Sin 370

‘ Maximum frictional force acting betweel 5 kg

blOck and 10 kg block
= (0.5) (12) (10) cos 37° =48 N

2max

: ‘FB D. of 5 kg block

22,

Y
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5 gS[n 37° ‘

so the friction force acting on 5 kg block = 30 N
F.B.d of 10 kg block :

. 30N =60

The forces creating tension in the rod are shown
in FBD _
.~ T=30+16+60=916N

[cl
. | | T
~ The maximum velocity of the insect is A\/:

M

‘ Its component perpendlcular to the mlrror is

,k
A sin60°
i i

thus maximum relative speed = \/-Ii_A‘/g

S12N

23.

24,

25.

26.

27.

28.
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 vates=
. So, ¢ = /6

[B]
X
Using Snell's law = p sin (90°—6) = Mo (1 - E) sin 90°

X
= 1—-& =C086 — x=d (1-cosh)

[B,D]
Let the mass of ball be m.

- When A throws the ball momentum of A

AP, = mv, (left)
v, is velocity of ball in ground frame.
When B gather and throws the ball in air with
velocity v,
AP, =m (v, +v,) (left)
APg =m (v, +v,) (right) = p,
Final momenta of A+ ball -
= Ap, +mv,(left) = mv, + mv,
(Only momentum of A) p, <mv, + mv, = p,

Since m, >m,

= V, < Vg
2 2
Pa Ps
K = —— K = —
A 2m, B 2mg = K, <K;]
[A.B,C] .
[B,D]

v
vZ=?(A? -x2) =30%2 o= ‘E = 1 rad/sec

X = 2a sin (ot + ¢), v=2aa)cos (ot + ¢)
nl/6
5n/6

n/6 = +ve and v at¢ 5n/6=-ve

%—sm«b = ¢ = nn+(—1)

x =2asin (ot + ¢) = 2a [sin ot cos ¢ + cos ot sin ¢]
x = a( /3 sint + cost)

[B,C]
Intensity of reflected wave is 64% of mcudent wave

A _ R _og
A -

Amplitude of reflected wave A, = 0.8 A
d=2x08A=16A

Given resultant wave is constituted by the follow-
ing wave.

y=0.8Acos (bt + ax) 0. 8Acos (bt—ax)+ 0.2A
cos (bt + ax)

First two waves constitute stationary wave

Hence c=0.2

[B.D]



29. A-QRS,(B)->QRS, (C)>R,(D)>QR  33.

30. A->P;(B)>QR; (C)>P,(D)>P
S8, P2=D?+ (y—dp+ 22
_SPZ—D2+y2+Z2 )

Path difference = SP SP

The person has mechanical energy E, =mg (h+s
just before he lands. The work done by him- during
deceleration is E =fs, where fis the total force or
hislegs. As E, =

f=m—sﬁ+mg=(8°"1

+'so) g=8080gN

0.01
A 34. Slope of V, versus t graph is — g
. -1
P (Dyz) —g= t_O
(0.d.0)¢s, 1
vsz ‘ 5 X 35. At=0.2 sec, velocity oflens V. =gt =2 m/s (downward;
: (010’0) ‘
‘ . for lens the fish appears to approach with a speed of
7 _
_ 3 11
Sp-sp= | 2+(1XZ)“T'“’S
B L] s V2
y¢ z (y-d)* =z _
D[1+B§—+D2J —D[1+ 07 +—| =Nk , o
D 24
‘ . 42+ ——|=60cm
: (equation of hyperbola) At a distance of (_‘.‘.)
“ifd<<D 3
spP-Sp- y —(y— d)2 _ d(2y d) i - Image of fish from lens,
2D - 2D V= -60x90 _ —180cm
—60x90

(equation of stralght Ilne)

3. Lét“the particle is displaced from its pqsifidn by x

X :
cosf, = b and cos, = x/c

| 2
> F=—(Tcos®, + Tcosb,) = n;d X 36

t2
9.2_X+1.(I+I)-—0
dt? m\c b

fol _T_(bj)
- 2r\ym\ be |
Even if b and ¢ are inter changed, the restoring

force is NOT changed, therefore new frequency
remains same, restoring force in first case

- I] |

32. Fcose ma, 13cos9 5cose='-%=‘
F sin 6 — p mg = ma, |
13 x %—OGHO ma,
(a, = acceleration. of the partlcle with respect to tram)
a = 8 m/s?

J36+2 —«/—mls2

37,

*. Velocity of image w.r.t. lens

: 2
du (—180)_ 11 99
V= —
| 1= ( Jdt 80 X 4= mi/s —2475cm/s

fymitng = Mg =0.3%x210=6N

Force needed for accn of 2 m/s?
F=ma=4N

So friction force is static, f=4 N
Displacement w.r.t observer in t = 2 sec is

1. a2 1
8= Upgt+ 5 arit” =0 +3 (-3)x4=-6m
W=7.8 =4(

-6) =24

- Figure shows the |mt|al and t" nal p03|t|ons of straighl

lins AB and CD. AB moves wuth veloncty v,and CB
with v, respectively.

The pomt of intersection of the two Imes will travel
to O'.

oF = VAt

— =EO'
sina
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v, At
sina

Hence 00'=yOF2 + OE2 + 20F.OEcos6 = vAt
where v is velocity of point of intersection.

OE= =FO'

2xtmy2 =] i+2x mv? '

270 " e, 2d 1972 - (i)
From. conservation of angular momentum about
C.M. :

d 2d
V= vZiv2yo 2xmy,x - =2mvx —
S|n J 1 +Vo+ V1V2 cosa 2 2
. (i)
38.  Since there is no external force acting on the them, From equations (i) and (ii)
their center of mass will be at rest. At minimum 4 1 & 2
separation, the_velocity of approach of the two v Yo g Vo = \/—- X — X a J q
particles along the line joining the particles will be 2 3 m 4ngy2d Bneomd
zero. Their velocities will be perpendicular to the
line joining them. let v be the velocity and 2d be LossinKE < 3 &
their separation. : : oss In KE = 7 XM = 8neqd
From energy conservation
CHEMISTRY
46. [AC]
39. [A] no Pr — Pz bonding in complex. That's why B—F
40. [A] : bond length increases.
41. [B] + M of NH, > OH > OCH,
Hence 47. [B,C]
: 48. (A)> PS,(B)-»> QR, (C)>PU, (D)>P U
+ CUG + + 49, (A)—» PQRS(B)—>QR, (C)>R,S, (D)->P,Q
CH2 CH2 CHZ CH2 '
A——B+C
> > > a—X X X
t=0 30xa=30 = a=1
12 OH 3 cl (@- x)x30+xx—6o+xx50 0
" x=3/4
Stability order t, =20 min= 2t =t, =t _= 10 min
- o 51. =—PAV=—3><2I|treatm
42, _.[D]v” . =-6x100J=600J
* Stability of free radical w=nxCx(T,-T,) where Cis molar heat ca-
L 3>2>1>4 pacity
Hence Bond energy 600 = 10 x 4.184 x 18 x AT where molecular weight
. 1 4>1>'2.>,3 of H,0 = 18 g mol-!
, A — no chiral . -;,2 1 4184 x18 75312
B — meso T,=298 +0.8=298.8
C - Nochiral A
. (T,-T
4. [C] . 52. A8 = G, 12211

B - Trans is more stable than cis due to mtra mo-
lecular H-bonding

_ 5230(423 - 3115)
T 423x3115 "
AS =4.425 ) K x4 J K-

=4.425 JK™

=
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53.

54.

55.

OH

total stereoisomer = 4
OH » OH

meso form = 2
optically active = 2
Racemic mix = 1

(l)H

CH3-CH=CH—?—CH=CH—CH3

CH;

Isomers

Cis Rcis

Cis SCis
Trans R Trans

Trans S Trans -

Cis S Trans )-——- Both are same

Trans S - Cis

Cis R Trans )——- Both are same
- Trans R Cis

@

Total stero isomer = 6
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56. AU = AQ + AW
for adiabatic process AQ = 0 ,
" AU =AW =~PAV =-100 x 10%(-10%) =10 J
AH = AU + A(PV)
S AH=AU+PV,-PV,
=10+ 100 x 10%x 99 x 10°— 10 x 10% x 10 x 10¢
=10+ 990 -100 =900 J

+ CH,,Qp-

57. C12szo11 + Hzo - CeH1206
glucose  frontose
‘ 10 1 100
= ——x100 =——=0.2924
[sugan = 322700 '™ “ 342
C12H22011 + Hzo —> C6H1zos M C6H1zos
t=0 0.2924 0 0
t=t 0.2924 -x 0.2924  0.2924
t=w
att=0

02924 xr°=131= r’=4438
After complete hydrolysis
0.2924r,°~0.2924r,° =-3.75

(1)

= r° -r’ =-1282 (2)
att=t
(0.2924 - x) F1° + X X r2° -X r3° =5
x=0.14
0.14
9 is = 100 = 48%
% Hydrolysis 0.2924 X b

o



