.l.
pAc E Open Mock Test : Physics (Paper - 1)

PART (A) : PHYSICS

SOLUTIONS
1. (A, B)
A :d:j/—::S and ag =—2 =1
T dcm T5
AN o T
) 09 *Q
mg
ap =acy +(0.5)a=3 oo (1)
ag=acy —(05)a=1 v (i)
Solving we get, acy =2 m/s2 and o =2 rad/s?
D Py =Magy = T,+T,—mg=magy, .. (i)
mI? .
Y t=leyo = T,(0.5)-T,(05)= o e @

Solving Egs. (ii1) and (iv), we get

T1=@N and T, =@
6 6

2. (A, D)
_ GMm(R) GMm
€7 R |2) 2R?

2

N +F; = mo? (%)

= o = constant
= T =constant
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3. (A,B,C)
T, = 2Tsin (d?ej =Tdo

...........

..............................

N cos45° =dmg
Nsin45° =T, =Tdo

From Egs. (i) and (i1), we get
Td =(dm)g

T T

N Tde:(irdejgﬁﬂ
2nR 2

Extension in the ring = FL _( Mg ) ek 2nR ng
AY \2r)ay aY
Stress
Energy stored in the ring = %g (Volume)
= 1( j 2nRa)
2
m
4ntYa
4, (A)
u?sin? o
A =
2gcos0
u2
5 2gcos0
_Ucos'a
¢ 2gcos0
= Ha+H:=Hg
5. @)
m m 1
i

For the above system,
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D F, =ma,

= f=(M+2m)a
and f<f_
(M+2m)a<pmg
pmg

~ M+2m
Taking all the four blocks as system,

D F, =ma,
= F=(2M+2m)a
2(M+m)umg
M+2m

= F<

6. (A)
Speed is maximum when acceleration is zero.
= F-mgsin6—umgcos0=0
= F=mgsin0+umgcoso

P=Fv
= P=(mgsin6+umgcos0)v .,
P
= Vmax

- mgsin 6+ pumgcos 0

Before collision After collision
Vv —4sin 45°

e=1

" 4¢0s45° + 4sin 45°
= v=62m/s

Vo = |(6V2) +(242)" =446 mjs

8. (7)
Lets take a strip of thickness dh at depth 4. Velocity of liquid flowing out of the strip
=V =.,/2gh
Volume flow rate

) () 2

h,
=729 m*/s
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9. (25)
Length of diagonal at time t=10t
2
¢=BA= B(l—mj =50Bt’
2

€= @ =100Bt =10t
dt

10t} 0.4t
=2 25/
|_R 25V2 A
10. (3

In absence of spring, L% =B/V

ZF:ma:mg—BiI:mi—\t/

Differentiating both sides w.r.t. t,

. Bl
= V=AomSinot where, ® = —
JmL
a=y:AQ)2COSO)t

dt

At t=0ja=g=A0’ = Azi2
Q)

_ 9 _mgL
o T T

In presence of spring, L% =Blv

>F=ma=mg—-Bil-kx=ma
; 2
— gd X0V
dt  dt  dt?

d2v [lez kJ
= —=—|—+—=|V
dt mL m

2,2
= Vv=Aosinot, where = ﬂ+£
mL m

a _dv = Aw’ Cos ot
dt

At t:O;a:ngan:>A=i2
Q)]
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I1.

12.

g mgL
So, X,=—2=—"—_
> o BA’+kL
X, B +kL
X, B2
4)

Loss in magnetic potential energy = Gain in gravitational potential energy
—MB c0s90° —(-MBcos0°) = mgh

= i ﬁaz B=mg 2 :B=ﬂ=4T
4 J3 3la

(2)
If y is the distance falls by the ball in time ¢, then y = %gt2 . The distance of the ball from the point P

of the sphere, U = —(yo —%gtzj and velocity of ball, v, =gt.

By refraction formula f
pol_pdl (i) d
v u R *
[ 1 _p-l u
v |

1 ,) +R
|y, - gt
[yt) 29 j
1 .
(-1 vo 5ot |-R

1
R(yo—zgtzj

Differentiating equation (i), we have

[_ijd_v_(—_le_“_o
H v2)dt \u?)dt

v avw
Codt pu?dt

Or image velocity

<Ie

1 V2
pnu
After substituting the values of u, v and v, we get
R2gt
V. = uR-g

-t o]
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with respect to train

Applying Bernoulli’s equation

1 5 1 5
Py +—=pVi =P+—pv
02Pt 2p

_ 1 2 2 .
Po_P—Ep(V —vt) (1)
From equation to continuity
Also, 4S,v, =vx3S, = v:%vt ..(ii)

From (i) and (i1)

1 (16 1 7V?
R R R

2 9
- N=9
14. (D)
15. (D)
16. (B

(A) The angle of deviation, & =180°—2i =180°—-2x60° = 60°
(B) Glass slab produces no deviation and so 6=0.

(C) Deviation in both the cases are 180°.

(D) 6=60°—-30°=230°

7. (C)
T
@ —{ [
Al,gxr, =mg
mg - A(fp+Xx)gr, =ma,
a, = —AprX
m
- /APWQX
m
)
\/ Pul
I L nR?
(R) T=2n /—zZn 2
mgx mgx

2
\ 29
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PART (B) : CHEMISTRY

SOLUTIONS
18. (A, D)
19. (A, B,D)
%
cowt Halo4-
3 CHb—éL'CHa — p_\
(H
CHy
~ tube i
3 —C=CH teated Lyom 2y
873k g 5
o Zw -Hg- (exuw &
< ent HUL
0 C "g
o)
Q"“b HEex s ob'NlE.
@ Bya ,Nao ¥ ot ¥y g
=0 P 6 Na
A tjeo
LV;?
(Ex )
-~ ooH
/@\ soda lome 7~
— 4-'*‘573-'2;‘” =
. " ey gl
( Bentent)
20. (B, C,D)
21.

D) .
C Y ]

— (USy

%

O & b
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22. (A

23. (D)
If vibrational degree are not activated, then y of CH, & SO, will be equal.

24. (A
BiCl, — ;5 BisS; |
H,0 HNO,
BiOCI Bi(NO,),
(&)} X)
\{20 NH,0H

BiCl <> — Bi(OH),
(A) (B)

25, (3)

6
{H ww%“‘“’ 5 ,cHocmw»—TvW“’“M
an Hg?

O o con, Naod oM

W cor, BT
@ W Had® @/(
OH ' NaoH o ~Tlowan
e, T oH ¢ Rebamih-

@ oW pyd® @,(O ¢ veakion)

0

g _{’__&0_3;1_&—4 3 ( Kolbe cedmidt
@ ub H3C@ %DDOH veathion )

o

oH

o\ H
d:ﬁ/ o3+ M7, @ OH _, acork
O

foo“ 403 H Hq,O ? A 602
3

26.  (3) .
H P —oH
j\/ ph—tu—tty  EF

27.  (5)

(2), (3), (6), (7). (8)
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28.  (3)
2H,0(g) +2Cl,(g) = 4HCI(g) +O,(9)
i 0.5 2 2 2
e 0.5 2—2x 2+4x  2+X
2-2x=0
4
12x10° = — 2 X3
(0.5)"(2-2x)
2oy GXEX\/é
0.5x10% x2x+/3
=36x107% atm
29. (9
All have longer bond length than free CO molecule.
30. (8)
4%60.23
Vunit cell = WCC
B 4x6.23
50 6.023x10%
_ 4102
5
64x10°%

No. of unit cells =

gx10_23 %1078

B 64 x5 B
4x10
No. of cation = 16
16-8=8
31. (A)
32. ©
33. (B)

) - [A] vs [A]

@ [A]oc—t: [A]=[A], - Kt
(R) ty, @’

(S) - ([jf\] oc [A]

34. (D)
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PART (C) : MATHEMATICS

SOLUTIONS

35. (A, D)
Since, AA =A,,, & A =1

Where S =n+3?n+%n+ﬁ+ ..... =67

8
Again, Adj(A,)= Ay

36.  (A,D)

Let the plane be i+X+£=1

a b c¢

1 1
¥+F+C—2:1

Hence,

Volume of tetrahedron = % =V

Since, AM. > G.M.

.11 "
_, a b* ¢ 2( 1 )
3 abc
= Vz? (from (1))
ForV_ :a’=b*=c?*=3

min

Also, s.d = Length of perpendicular distance from the origin to the line x+Yy = J3 in x- y plane.

37. (A, B)
Let (h, k) be the circumcircle of AABC
_4+3p, K = 4-3p

2p 29
4 4h-12

Then, h

“2h-3" 7 k(2h-3)
This (p, q) lies on x* =4ay

2
= Locus of (h, k) is Zi(er%aj:(x_gj

=P

a 4
38. (B)
Now by property of triangles
1 a
RQ==BC=—
Q 2 2

CENTERS: MumMBAI / DELHI / PUNE / NASHIK / AKOLA / GOA/ JALGAON / BOKARO / AMARAVATI / DHULE m



'.
pAc E Open Mock Test : Mathematics (Paper - 1)

c

2’
Area of AABC = 22¢
4R

Similarly PQ=—, PR =

N| T

abc

That of APQR =222
AR

Also area of AABC =4 (area of APQR)
abc _ abc ( R 2)

j—l
32R’ 16R

R" 1

39.  (C)

- [asa] <0
=sinx+cosy =-2
This is possible only when sinx=-1 and cosy =-1

.. i
For x*+y? to be minimum X = -5 and y=m7
= minimum value of <X2 + y2) is

2 2
T »  bm

=—+7
4 4

40.

’r+ ’

\/r+\/r

41.  (C)

42.  (6)
j(jm(x)m(l_x)dx:_j;m(x)é%dx

—1”'[ x"In(x

So, let I, =I0x” In(x)dx.

Using integration by parts, we see |, =— 1 5
(n+1)
1 © 1
So, | In(x)In(1-x)dx=) ———
IO (in{t=x) nz=;n(n+1)2
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n1n(n+1)
_i 1
= (n-1)n?
S Y
~n-1 n n?
S(Lsd
~{n-1 n) Sn?
_ (=,
2-1 6
2
By
43. @)
(EM)" =201
Take transpose on both sides
EM =20l
(E+M) =17(E-M)’
E'+M" =17(E"-M")
16E" =18M"
Take transpose on both sides
16E =18M
From Eqgns. (1) and (2), we get
E2+M2:EI = a+b=743
18
44. )
1 /4 tan?0 : , 1 x
Y RS R L T L Y S
€ (1+x) , 2—tan“6 cos” 0 272X
17 € 1; X
I, == dx==|———dx Apply (a —x) propert
2 2£2_X 2-([2—(1—x) [Apply (a -x) property]
1
pSf L Lz e,
25 e (1+x) l, e I,
45. (1)

t*f (x)—2tf'(x)+ f "(x) =0, has equal roots
Discriminant = 4(f’(X))2—4f (X) f”(X)zO
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f”<x) _f
t(x) f(x)

f(x)=Inc or f(x)=cf’(x)

The above equation can be expressed as:

Integrating both sides, we get : In ( f'(x) ) =
(%)
(%)
In f (x) =2x+k — D=2 5 In f(x)=2x or f(x)=e*
t%e? —4te®™ +4e* =0 = t?—4t+4=0or =2
f(x)-1 t . e”*-1 _ 2
—— =lim——

Now, lim x2—-—=2-1=1
X—>0 X 2 x—0 2X 2

1
= f(0)=cf'(0) = C=E Hence, =2

46.  (0)
At the point of maxima, f'(x)=0 and f"(x)<0

= f"(x)=-9+x*+ f?(x)<0 or x>+ f?(x)<9
= P(x, f(x)) lies inside x*+y® =9

No tangent is possible.

47. )
1 0 0
B,=(0|,B,=|1| and B,=|0
0 0 1
1 00
B=|0 1 0|=|B|=
0 01
So,|adjB|=|B]*=(1)=1

48. (O
P)-4(Q-3; (R)-2;(5)-1
(A) tan AtanC =3 = sin AsinC =3cos AcosC

a
(B) anA=P_2 _ 8
PD 2r, 4
- b c
Similarly, tanB =—tanC = —
4r, 4r,
A
/
¥ i
/ F
/
/ A \\
2 2 2
So, "’1—2+b—2+c—2 =16(tan® A+tan’ B+tan’C)
1 r-2 r3
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2

But tan® A+tan® B+tan?C >3[tan AtanBtanC]s (using AM.>G.M.)
Also, in an acute angled AABC

1

tan A+tan B+tanC >3(tan AtanB.tanC)3 (using AM.>G.M.)
But tan A+tanB+tanC =tan AtanBtanC

2
So, (tan AtanBtanC)3 >3
Therefore, tan® A+tan® A+tan’C >0

2 2 2
So, & 42 L 5144
1 2 r3
1{a* b* c?
The minimum value of —| —+—+—|is 8.
1 1 r2 rS
49. (A)
b 1 :
P) —=-(2a) (1)
a 3
And b* =a? (1 — &%) ...(11)
1
From Equations (i) and (ii), e = —
J3
(Q) Director circle, x* +1y* =9
b b
R) Mg =—and Mg =—
R) Mg “ae BF' T 26
Mg xMge =-1
e- L
2

(D) By solving the equation,x +y—-2=0andx—y =0
-.Required centre (1, 1).

50.  (C)
(P) Equation of line passing through

AQ2,-3,-1)and B(8, -1, 2) is

X-2 y+3 z+1

8-2 -1+3 2+1

X-2 y+3 z+1

6 2 3
Any point on the line is P(6A + 2, 21 -3, 3L — 1)
According to question,

=\ (say)

U

PA=14
= (PA)? = 196
= (61)*>+(21)*+ (3L)* =196
= 49 2% =196
= A =4
= A=x2

Required points are (14, 1, 5) and (10, -7, —7)
Distance from origin of
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(14,15) =/14% +1* +5? =196 +1+25

=4/222
Distance from origin of
(-10,-7,-7) = {(-10)° +(-7)* +(-7)* = /198

The point nearer to origin is (=10, —7, —7).

(Q) Equation of the plane containing the lines

X—2 y+3 Z+5
3 5
X—-2 y+3 z+5
1 4 7 |=0

3 5 7
=>(X=2)(-7)-(-14)(y+3)+(-7)(z+5)=0
= (x-2)-2(y+3)+(z+5)=0

= X-2y+z-3=0

Clearly, the point (—1, -2, 0) lies on the plane.

and parallel to i+4j+7K is

(R) The given point is i +4Kk ie., P(1,0,4)
The equation of line in Cartesian form passing through (0, —11, 3) and (2, -3, 1) is

x=y+11=z—3:k

(say)

2 8 -2

If O is the foot of perpendicular form P on this line, its coordinates are

2k, 8k — 11, -2k +3)

Direction ratios of PQ are

2k —1,8k— 11,12k
POLXY

2(2k—1) + 8(8k— 11) +2(1 + 2k) =0

= 72k =88
= k=11/9

] . 22 -11
is the point | —,—=,5/9
Qisthe p [9 : j

(R) Thepointis i +7K ie., P(1,0,7)

Let P'(x, y, z) be the image of P on the line.
Then, PP’ is perpendicular to the line and mid-point of PP’ lies on line.

x-D.1+y2)+(z-7)3=0

= x+2y+3z=22

(X+1)'i\+lj
2 2
X+1

(- the line is parallel to i+ 2j +3K)

.. (1)
[X—H y ﬂj lies on the line.

2 '2°

+[ﬂ}z:j
2

+2R+k(f+2]+2l2)
Z+7

S A== 20 +1l=y/23y+2="""
2 yiesy 2

ie., X=2A-1y=

A0+2,2=61-3
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Putting the values in Eq. (i), we get
QL —1)+2(4r+2) + 3(6L —3) =22

— 28).=28
= Plis(L,6,3)

51 (C)
(P) Let j X

S14+sin x+\/1+ sin? x

dx (replace x by —x)

T 2 T

1

X
I= dx; 2l =
_J;l—sinx+\/1+sin2x _'[t [1+S|nx+»\/1+sm x 1- S|nx+»\/1+sm X

3

= ]E x2dx; 21 = ZIxzdx; | = %

(Q) Let y—1 dy=—i2dx then — ax ___ ;tan‘1x+tan‘1y=2;tan‘ll;cot‘lx
X X X°=X+1 y -y+1 2 X

» T _tany

1 Jz- tnx . mt dx B
2| g, x2=x+1 g yP-y+1l | 45, x°—-x+1 18
, COSX _ sinx
R) | —*—X dx; Pu ¢ SINX _
0, [SinX X
X
2/n

—XCOSX SINX ix —dt; I [tan x} tan‘lg—E

x? 1+t 1 n 4

1

(S) As function is odd
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PART (A) : PHYSICS

SOLUTIONS
. B
h, +h, =0.29x2+0.1
hy+h, =0.68 (1)
= Py +p9(0.1)+p,9(h;-0.1)  [p, = density of kerosene & p,, = density of water]
—Pwdh, =Py
= p9(0.1)+p,ghy —p,9x(0.1)
=pwoh;

= 800x10x0.1+1000x10xh, —1000x10x0.1=1000x10xh,,
= 10000(h, —h,) =200
= hl_hz =0.02 ...(2)

hy
h, 33

So,

2. ()
V=ilX| X[ =0,2=R2+ (X, ~Xc)* =300
Vg 240

i=—R-Z""_8A
R 30

3. (B)
¢ =Mi = Mat

8=‘d—¢ =Ma
dt

c —Rt
i=——(1—e L }
R

4. (B)
5. (B, D)
S=[ExB|->-
Ho
S is pointing vector denotes flow of energy per unit area per unit time
é . watt

m2

Hence, (B) & (D) are correct.
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6. (A,C,D)
N—->P+Q

Energy released = (mN —Mp —Mg )C2 =3c?
This will be distributed kinetic energy of P and Q
= Ep+E, =8¢ (i)

By conservation of momentum

P o=y

mp

ve _ My ..(ii)
Ve Mp

p2
Kinetic energy be written as KE = o

m
Hence divided in inverse ratio of masses.
M
p=—1—C (i)
M +M,
2 2
By equation (i)= P, P52
2Mp  2M,

2
= 2—=8C2 = p=0Cy/2ud
u

7. (B,0)
u=Fr
[Using U = Potential energy and v = velocity]

= Force = —av =—F
dr

mv
F=—— (1
L )
= va=m (2)
27
= F—mxnzhzx 1
R 4n? m’R?
s 2 U3
h
= R= 3
(4n2mFJ (3)
nh
- =
2mmR
) U3
nh ( 4n“mF
= V=—| ————
2nm| n2h?
U3 WU3 13
- n1/3 h1/3 I:2/:«; (4)
2t m
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(B) is correct.

= E=%mV2+U

= %mv2+FR
E—l 123023213 - n2h2 U3

= _Em 2132131473 T X 42 mE
222 \U3

L e_[n th FH}
4°m 2

3( n?h?F? Ve
_E[ 4Am’m )

8. (3

9. (6)
ForP & Q
E,-4=E;
E,-45=Eq
Ep =2Eq
E,-4=2(E,-45)
E,=5eV
Ep =1eV,Eq =ER =0.5eV
For E, -5.5=0.5

10.  (22)
The pressure exerted by the weight of the piston
_mg
A
- D0 g0 N/m?
10x10™

Thus initial pressure of the gas
P, =100x10° +10"
=110x10° N/m?
Vi =AL
=Ax0.20
P, =10* N/m?
Using RV, =PR,V,
or P (Aly)=P,(AL,)
_h4

L
2P2
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~ 110x10°
1x10*

x0.20=2.2m=220cm=22x10cm

1. (78)
Assuming the discharge to be divided equally between the two nozzles, so
Qa = Qg =3litre/minute

-3
_3A07 5010 m¥s

The force exerted by the discharging water on the nozzle is given by
Q?
F =pVU=p—
PVQ=p—r
2
1000 (50x10°° )

T 2
—(0.01
" (0.01)

Thus F, =Fy =

—31.85x10° N

iaD
0 A€7/

B
F/45<{.—10 cm—k—20 cm—l
B

The net torque at the hand (about)
1= F, c0s30°x0.20 + K5 cos45°x0.10

—31.85x107° x£x0.20+31.85x10_3 xixo.lo
2 2

=0.078 N-m. =78x103 N-m.
Hence, x=78.

12. (2)
A HaN,

N, A
The FBD of the rod is shown in fig. Let 0 be the angle the rod makes with the horizontal without
slipping.
For horizontal equilibrium of rod, we have
>R, =0; or N, —iyN; =0, (1)

And for vertical equilibrium of rod, we have
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Solving equations (i) and (ii), we get

1+ pp, 1+ pyu,
For rotational equilibrium of the rod, we have > t=0; taking moment of all forces acting on rod
about A (or may choose any other point).

Wxgcose—Nzxésine—uzNzxécosezo ... (111)

Substituting the value of N, in equation (ii1) and solving, we get

tanez(—l_uluzj

21
13 (61)
P
S=25=1,
475(4)
So, P >=1,=16
4n(5)
AX=5-4=1km
I=1y+1,+2/1; /1, cos(26)
—16+25+ 2(4)(5)cos[(4é;[5) x1000] —41+20=61
14, (5.00)

Bilsin6=mg = B(%)Isine:mg

= 12.5(%)(0.5)sin 90° = 0.750x10

= V=30V
.. 6Xx=30 = x=5

15.  (5.00)
i-9_15A
2
BilsinO—mg =ma
= 12.5%15x0.5-0.750x10=0.750 a
= a=115m/s?
23x=115 = x=5

Solution for 16, 17
16. (2.00)
17. (5.00)

At t=0;q9,=CV=10(1)=10pC
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(10x10° )

- 2x1x107°
=100 wJ

+%><10><10—3(o.1)2

2
‘LLéleooXm—ﬁ = G =10820C

. 1 4
So, = sin(ot+¢) where ®=——=10" rad/s
0 = Omax ( ¢) \/E /

izz—?zqmaxecos(couq))
] 1
So, i .. =q..o=(1042x107°)(10%)= —A
max qmax ( )( ) 5\/5
] 1 3n
At t=0;1=-0.1=——cC0Sp = dp=—
52 ¢ =0 4

So, q= (10«/§uc)sin (104'[ +3?Tnj
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PART (B) : CHEMISTRY

SOLUTIONS
18. (D) . o
2 Ph—l—tn, _ﬂs’o_t_.) pL‘-z_—-c__pk cencHibog
Chy (Hy . U—cw,)
Ph
19.  (B)

Q\ (H, —tH H—OH

20. ((Sr)OZCIZ is exhibiting colour because of charge transfer spectra.
21. (D)
A=B if AH>0,as T T, reaction goes forward.
22.  (B,C,D)
23.  (A/B)
24. (A, C,D)

(A) pH= %[5—I0g4—log 0.4]=24

(B), (C) pOH =11.6; [OH ]=2.5x10"? =[H"],, 4

(D) [H]=c-a=10"%
= o=1%
.. % unionised = 99%
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25.  (3)
@ B¥a
CHy, —¢— 3 (M —NAH
oht—on —NeH 5 pwh,
(eme Hyd04
a
N TR, SR
UiJﬁ HLO, a
J
26.  (4)
27.  (6)

N,Os, P,0,,, Cr,03, Cl,0,, (HPO,), . (SOs),

28.  (7)
(@), (b), (), (d), (&), (9), (h)
(f) ZnSO, +2C—2—5ZnS+4CO

29. (2

3 _ k(100"
1000

15 (25"
1000

log [ij =logk +1Iog P
m n

2:22/n —

g=1 orn=2
n

log P:nlogk+nlog(iJ
m
30. 1)
Unp + fu
L S L | (Ratio of fraction of molecules)
um P, + fum P,
Upp =500; fx500=1

Upp, =600; f x600=1.2
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Qh)

h\oH

b;oh

L oM

32, (1.00)

0 oM N ! L‘ﬁf“m l
Hen B N LAthe —>_ﬁ Naner

d Trote o4 KOH '—E,T—_) Hd

; L N
O:o BLELAE i c ST =

®
CH),—S—LHL"J‘H"’M"_{LH =3 Cg\ll
H o]
& Pk

j :ﬂ\
e )
(H3 A CH5

oH

33.  (2.00)

J

O H

CH C.

C 3)3 d s_\__ ; E:(../59'VV\U"& d,or\ak

CWM }UMHN UT 04

Chpw Tepdtion W

34.  (1.00)
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PART (C) : MATHEMATICS

SOLUTION

35. (O
Parametric form for hyperbola is (ct, c/f)

2,2 C 2gc - 2.4 3 2,2 2
ct +7+cht+T—a =0 = c°t"+2gct"-at®+2gct+c” =0
t
(i) XZx=cXt=-2g = 24|, (i) Txx,=c®Itt,=-a*> = ‘ZX_lzxz =1
a
(iii) 2% X9 Xg _ hitotaty 2htots 1
ZY1Y2Y3 XY
(iv) G is the point [%%):(%%j and C is the point (-g,—-g)
M is the point(ﬁ,_—gj.Thus M and G coincide L6,
2 2 oM
‘le +‘Zx§_x2 L ZXXX  20G _ .
g a 2Y1Y.Y¥s OM
36. (D)
. X . X X
f(x):(1+2+3+...+n)+[smx]+[smE}+[Sln§}+....+{sm—}
n
n(n+1) X { x}
= +[sinx]+| sin= [+....+| sin=
2 2 n
vxe[0,n];[sinx]=0,1  where 1 occurs at x=7/2
vxe[0,n]; [sin%} =0,1 where 1 occurs at X =17
X
vxe[0,n]; smg}zo
n(n+1 : 2
So, f(x)= (2 )+(Oor1):>Rangeof f(x):{n 2+n,n +2n+2}

37. (D)

a(—71+72j+§(—21+22j+b:0
2 2

= a(z;+7,)+a(z+2,)+2b=0
= Rea(z+7,)=-b
e B B
-7, a
Z;
\\122
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38. (D)

6

P(i)i2 = p(i) =kiZ where Y p(i)=1=k zé zgil
i=1 |

Let ‘a’ be outcome on one die and ‘b’ be outcome on other

p(a<b)+p(a=b)+p(a>b)=1
Using symmetry, p(a<b)=p(a>h)

= p(a<b)=%[1— p(a=b)]
=%{1—iz:ki2 kiz}

_1 1—i(14+....64) :1[1—§}=§
2l 912 2|7 91| 91

39.  (A,B)
Hence only four solutions exist for f '(X) =0.
Since f'is differentiable and monotonic so f '(X) =0 gives only at least 4 points of inflexion.
If f(a) is integer (P)
o f (a*) >P and f (a‘) < P (or vice versa) as f'is monotonic)
So, [f(a)=Pbut [f(a')] =P -1, so limit does not exist.

£ 900=1(1(x)
= g'(x)=f'(f(x)) f'(x) will have eight roots.
Hence, (A) and (B).

40.  (ABD)

A) 1+o+a®+o3 +...+a® =0
G=0® 2=a® P =cd ot =o' o° =
So, Re(k+k2+k3+k4+x5): Re(a6+oc+oc7+oc2+a8)
1 1 1
=§Re(a6+oc5+oc+ocl°+0c7+0L4+0c2+oc9+oc8+oc3)=§(—1)=—5

(B,O) XX__11=(X—(x)(X—oc2) ..... (X—oclo)

:|:(X—OLZ)(X—OL4)(X—OL6)(X—OLB)(X—OLlO):||:(X—OL)(X—(13)(X—0L5)(X—OL7)(X—(19)]
:[(X—OLZ)(X—OL4)(X—OLB)(X—OLB)(X—oclo)][(X—Oclz)(X—OL14)(X—OL16)(X—(118)(X—OLZO)]

k=1
Put x=a' =p

7 10
o -1

— =[(n-B)=0

-1 a
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k=i = W = -0 -1

10 . Otll—l

D) Put x=a0 = o— =

(D) H( B*) 7
41. (A, Q)

1+ X >1+x™2 >1+x2

1 1 1

dx
[ [ [
O1+x 1+x 01 + X

E>I >/(n2
4

2. @

TX
|, = | ——=dx+ | —
1 '([(1+X)4035 ) (1+t)4035
I j‘(xmﬂ +)(2016) |
1—0 (1+ X)4035

1 (X2017 +)(2016) I

=|—F—dx=1, = 1t=1
1 '([ (1+X)4035 2 |

Whereas n =3 (whena =0, 1,-1)

43. (1)

Apply log and apply limit as a sum to get answer as e /*
44. (2

Let

Assume that n>3. It is clear that

n-1 -1
a =2+ > 2
Also note that

a, _2+2/n+2[|j 1

i=2

n n
Since [ jz[Zj for all / with 2<i<n-2,
|
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45.

46.

47.

]
a, sz+2/n+(n—3)@ <2+2/n+2/n=2+4/n

So we have show that for all n> 3,
2<a,<2+4/n
Thus, lima, =2

n—o0

(1)

For those who haven't taken enough physics. “rolling without slipping" means that the perimeter of
the ellipse and the curve pass at the same rate, so all we're saying is that the perimeter of the ellipse
equals the length of one period of the sine curve. So set up the integrals:

fozn \/(—asin 6) +(bcos0)’de

2na 2
:jo \/1+(c/acosx/a) dx.

X . . . .
Let 6 =— in the second integral and write 1 as sin®0+cos’0 and you get
a

J.OZTE\/a2 sin?0+b? cos? 0 do

2n
J'O \/az sin’ e+(a2 +c2)0032 0de
Since the left side is increasing as a function of b,
We, have equality if and only if b? =a®+c?.

(997)
Define f" = f ( f (f ( f (X)))), where the function f is performed / times.

We find that f (84)=f (f(89))=f*(89)=f°(94)=....f7(1004), 1004=84+5(y-1)= y=185.
So we now need to reduce f'% (1004).
Let’s write out a coupe more iterations of this function:
f1%(1004) = £'% (1001) = %3 (998)= f'**(1003) = f'**(1000)
= £1%2(997) = £'%(1002) = £%(999) = '*(1004)
So, this function reiterates with a period of 2 for x. It might be tempting at first to assume that
f (1004) =1001 is the answer. However, that is not true since the solution occurs slightly before that.

Start at f°(1004):
f°(1004) = f*(1001) = f (998)= f*(1003)= f (1000) =

€))
|1+|2+[3+]|4=33
X
For x>4, k? = Zr! has unit place =3.
r=1
But square of any no. can not have unit place 3.
It implies X <4 is the only possibility.

For x=1, k? =1=k =1, for x=3, 1+[2+[3=k®*=k =3
=o=1p3=3
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48.

49.

50.

<a+ \/B)XZ(1+2+3+4+5) N (a-JB)XZlS _9a
(a+\/6)x2—15 +(a_\/5)x2—15 _9a

As a~b =1, the only possibility for (a+b )X - +(a—b )X ™ _2a is that

x> —15=1=>X==44 or x* -15=-1
Hence, x =14, + \/ﬁ

oy + 0ty + 01 + 01 — 030100501, | — 215 = |4 4+ 14 — 14 - (16) (14)| - 215=9

(2.41)
Area of AABC (AA)=% Area of parallelogram ABCD (Ajgy )
(I 'Q)” gm (I 'Q)A
4z 4z A D
—?lgm = = 2P = Rign

Rigm P
\J2[AB + BC+AC]=2[AB + BC]

AB+BC 1 \

(V2 -1)(AB + BC)= AC = IR TR R f

(2.00) Leemmmma .,
Area of sector = %

2 i 3
47[ [ 0; J ."- y \ ":
270 \,
1Q.= > =

(2r + or)>  (6+2) 5
2 "
i(l.Q):Z;r (0+2)" —62(6+2) o 2-0 /I\ma
dé 4 3 {
((9 + 2) (49 + 2) _—
dd—g(l Q)=0=6=2 Hence 1.Q. is maximum if 6 =2
(0.00)
Consider a triangle with vertices (a +1,b+1), (C+ 2,d +2) , (e+3, f +3)

P\a+1,b+1

({*‘2 2 4 e+3,f+3

[d—b+1j(f—d+1j
= =-1
c—a+1l/\ e-c+1

CENTERS: MuMBALI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI/ DHULE m



'.
pAc E Open Mock Test : Mathematics (Paper - 2)

d-b+1 e-c+2
+ =0
c—-a+l1l f-d+2

51 (1.50)
Consider a triangle with vertices (a+1,b+1),(c+2,d+2), (e+3,f+3) then |[4] = 2Area of

triangle POR

a+1.b+1

Qc+2,d~2 4 333, f+3
|A|:2><%x3x4:12

det(éj:H:EZE
2)"8 8 2
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