S JEAREER PLUS 05-02-2024
Solution
Section - A Physics

1. Apan is going down along y-axis with it’s position changing with time as y(t) = /2. (sin Wt + cos wt )

A mass M = 5kg is placed on the pan at t =0 . Find the minimum value of '@ ' for which mass

leaves the contact with the pan and also calculate the time ‘t” for which this happen for the first time.
(Take g= 10 m/s?)

22 22
=1rad/sec&t=— =—&t=1
(a) @, rad/sec >3 sec (b) @,, >3 sec
22 22
a),:\/g&t: sec ol :—&t:\/gsec
(C) ‘min 28,\/5 (d) min 28\/5

N 1 L pa
Sol.  y(t)= x/E(sin ot +cosat) = y(t)=2 ﬁsm a)t+ﬁcos ot |= y(t) =2sin a)t+z

a(t)=-2w’ sin(a)t + %)

F.B.D. of mass :- N
mg-N =ma

N—->0=g=a() mif&

-10=2&" sin(a)t+%j =>w=

for @ to be minimum sin[a)t +%) =l o, = 5 rad /sec

@ t+£—£:>t—Lsec
"4 Tx4x~/5
2. A uniform rod of mass m=4m and length ¢ is kept on a frictionless surface in xy plane such that

one end of the rod is at origin and its principle axis is coinciding with x-axis. A mass m moving with

7T
velocity v making an angle 6 = 1 with the principle axis of the rod collides with one end of the rod

and sticks to it. The angular speed of the rod + mass system just after the collision is

3v 3\/5\; 3v 3y
(a) 7420 (b) Py (© 427 (d) =7

Sol.  Since inelastic collision has happened the COM will shift therefore angular momuntum will
be conserved about new COM.

"

4m(§j +m/ y e—107 —\ {XKD
B T ko,o/ 7
m PRI, v
Angular momentum before collision about this COM %’—"—)
k)
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= .o 2
L|=mysin—x—

and angular momentum after collision= 7

Am?’ /AN 40
= +4m| — | +mx
10 25

12

Consider a solid sphere of radius R and mass density p(r)=p, [1 -

minimum density of a liquid in which it will float is

P 20, x,
(@) 5 (b) — (©) 3
Sol. 9:90(1—;*3 0<r=<R
mg =B
jp(4nr2dr)=pL%ﬂ:R3 ;

r3

3

r5

5R?

R rt R
p4n(r2——]dr:p 41:( J
frusn(c o= |

3

Consider two solid spheres of radii Ry = 1m,
R2 2m and masses M; and Moy,

respectively. The gravitational field due to
sphere (1) and (2) are shown. The value of
—L is:
M,
(@)
Sol. c
Gm Gm
3= 22 = 4 2= 12 :
g_1m;
2 4 m,
Wy o 1
m, 6

2mlv 8

0 =>D——=—0w
J 52 15

=p. iTCRa ;

mli’ = o=

3v
420

2

§] 0<r<R. The

R r2 4
i!-po [1 _FJ Anr?dr = p, gnRa

2
gpo =PL

Gravitational field E
- N W

5
radius R

A particle of mass m is dropped from a height h above the ground. At the same time another particle

of same mass is thrown vertically upwards from the ground with a speed of /2g/. If they collide
head-on completely inelastically, the time taken for the combined mass to reach the ground, in units

\F.
of ,[—1is:
g

1
(@) )

1 3
(b) \/; (© \/;

3
(d) \/;
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D
Sol. . n
Time for collision t. =
T [2gh AO
After ty

h
V, —0—gt, —— 9N &
2 B (O Vv=,2gh
and V, =./2gh —gt, =./gh [\/E %}

at the time f collision

IS( :'Sr
=  mV, +mV, =2mV,
_|gh _ 1 _ov
> +./gh [JE \/2} 2V,
=0
3 — 71 2. 722@
and height from ground = h th1 =h 2 2
(3)_
So time = 2><Lz sh
g 2g
6. Sol. A ) )
T = cos oti +sinotj
aw dF " - 2
V:E—(D(—Sln oti + cos wt])
- d\7 i . i
e -o’(cos oti + sinatj)
a=-or a is antiparallel to r
Ver= ( sinot cos ot + cos ot sinot) =0
So, V L

7. Sol. B
R_1 _—»P:=0
F, 4 —>F|=1~—-—p’zpzl
»P>=pgh
—> F, (P ;p“ |
> P.=pg5 + 2pg5
8. Sol. B
4 4
M, :g]’thp ; M, = gn(1)3 (-p)
w _MX, +M,X,
=iy M, +M,
|2 7R% |0+ | 2x(P(p) | R-1
= 7 ) =—(2—-R)
ETEREP+*R(1)3(*P)
= (( 1))—(2 R) (R=1)
(R—1) o R
(R-1N)(R*+R+1)
(R®+R+1)(2-R)=1
9. Sol. If uis Poisson’s ratio,
Y=3K(1-20) oo (1)
and Y =2n(1+p).......... (2)

With the help of equations ( 1) and ( 2) , we can write
3 LI\
Y

LIV
n 3k 9n-3Y
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10. SOl. _GMEM 1 MU2 - _GMEM + 1MV2

R

Me

2 2R 2
Me
u R
= e V
M M
’2 GM,
vV=,Uu —
R

Vr
Me
M/10
__________________ » Vi v Transverse velodity of rocket
Wy i ity of
IR Igw!o '= — Radial velocity of rocket
VoM
2R

M, M [GM, M, [ G,
10 10 V 2R 10 R

Kinetic energy = 1 M(VT2 +V?) = M (81G—M‘i+ 100 u? —100 EMe
210 20 2R R
= M (10047 19CM,
20 2R
= 5M ua%}
200R

11. Sol. Stress = Yx strain

T 0, —¢
A ¢
T —_
A (
= L — - ¢
T, " C,—¢
:>L;=T1£2_T2ﬁ1= T2€1_T162
T,-T, T,-T,
12. Sol.  Method-:
B M B % — 2R i GmxvBR__ BGMm
(RZ +X2)3/2 (R2+8R2 )a/z 27R?
Method-ll:
F:Ichose :cosej(dm)(Rli'\ng) _ \/g(;g/lm
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13. Sol PoB I K JExl
R R mR m R
T- ZHR: 2nR —~TaR?
v \/? ( 1 ]
S| —
m \R
14. Sol. mass m will acquire velocity 2u. Total momentum of system will be conserved but total
kinetic energyis  conserved during elastic collision
15. Sol. From volume conservation
nxd o AR R =P (1)
3 3
Decrease in surface area = nx 4nr? - 4nR?
3 3
(AA) = 4r[nr?—R?] = 4n {”" L. RZ} - 4n {R—— R?} — 4nR® [1 - l}
r r r R
Energy released (W)= T x AA = 4zR*T P - %}
-
3
Heat produced (Q) = 0
J J r R
Now, Q = ms AO
3
S 4RT 1 4] (4 me)imixan = a0 - 2T [1_1]
J r R 3 J |Ir R
2 m,a ,a
16. Sol. g = gmaZxZ4r£2m612+ml:)2]x2: Bﬂ+2mb2 ) = q
st s g & ANl A
A
b
............. b
m,a m,a
17. Sol.  Inelliptical orbit, areal velocity is constant
Vg
18. Sol.
g\ 68V
T 909 r 6 E
=
T Sni =
Tlhsd =
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19.  Sol ¢
zxi{psinej2 _ 2psind _pcoso
2g m - mg m

Esin2 0 =sinbcosf=tan =2

3 cos@:%
2 2 2
Minimum kinetic energy = w:p—xlz P
2m 2m 5 10m
20.
(a) 222 (b) 228 (o) P& (@) 28
Sv Sv \% 3v
Sol. A
mgsinB:nA% f
S 9 g W
a'pgxg=nxa xg mg sin 0
3 o=
TR
_ 3pagt
= Sv

Section - B Physics

B
A C
1. Sol. Bkg
2.4
m F D
E
Let mag=m = 1kg
AB=0.4m =/
d=0M= /0.16-0.04 =+/0.12
d=2/3x10"

2
g oo =0L 4 i
12

Ll m?
Ihexaguny about O =6[?+ mdz} = T +6md?

1% (0.4)° 2_0.16

+6x1x(2\/§x10") +B6x4x3x1072

=0.08 +0.72=0.8kgm’ =8x 10" kgm®

2. Sol. For equilibrium ,
o s
E_OD 11?u+5_£:0:>r:[2_0')
dr (i r B
3. Sol. By AV, = AV,

= G207 %5=m()"V, =2V, =2mk’
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4. Sol. Using conservation of energy :
1 , Gmm Gmm
= —mv"— =0-
2 R 11R
> 20 Gm
= V= — —
' 1 R
o ) 2GM
Escape velocity is defined as T
_ [0
£ 11 e
5. Sol. If angle between them is 180° then
PxQ=gxP=0
6. Sol M __GM .,
(3R/2 R
= 0A = 4— =r
9
AB=R- % = %:OA:AB=4:5=x:y: x=4
7. A wooden plank of length 1 m and uniform cross section is hinged at one end to the bottom of a

tank as shown in figure . The tank is filled with water up to a height of 0.5 m. The specific gravity of
the plank is 0.5. Find the angle ¢ that the plank makes with the vertical in the equilibrium position.
(Excludethecase 9 =0.)

/
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Sol. FA - /

Ll o B
A Ymg

O -
The forces acting on the plank are shown in

the figure. The height of water level is /=05 m. The
length of the plank is 1-0 m = 2I. The weight of the plank
acts through the centre B of the plank. We have
OB =1. The buoyant force F acts through the point A
which is the middle point of the dipped part OC of the
plank.
ocC l

We have OA=T=2C039 -
Let the mass per unit length of the plank be p.

Its weight mg = 2lpg.

The mass of the part OC of the plank = (cols o |P

l _2lp
05 cosB P~ cose

The mass of water displaced =

The buoyant force F is, therefore, F = Lpﬁ .
cos

Now, for equilibrium, the torque of mg about O should
balance the torque of F about O.

So, mg(OB)sin0 = F(OA) sin®

2lp l
) 200 =\"— o=
o @ip)t {cos(—)](Z cose)_
1
2 — —
or, cos 0 =7
or ' cos® = ——» or, © = 45°
’ N2 T T
8. A large wooden plate of area 10 m? floating on the surface of a river is made to move horizontally

with a speed of 2 m s! by applying a tangential force. If the river is 1m deep and the water in
contact with the bed is stationary. If F be the tangential force needed to keep the plate moving.
Calculate 100xF=__ N. Coefficient of viscosity of water at the temperature of the

river = 107 poise.
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Sol. The velocity decreases from 2 ms™ to zero in
1 m of perpendicular length. Hence, velocity gradient
=dv/dx=2s".
_| FIA
Now, = dv/dx
_s N—
or, (| N —
m 10m7)2s™)
or, F=002N.
9. Sol. o stress
strain
. stress F
= strain = =—
Ay
~ 62.8x1000 62.8 x1000
ar? x2x10"  3.14x400x10% x2x 10"
. 200

x107° =25%x107°
8

10. Sol. At steady state :-
F,=F,

= %nr%g =6rnrv

0 47ripg I 2r’pg

3
= s T 750ky /_m )
. wicoeff of vicosy, n =7
_2 9x107 x1750x10 radius r = 3mm
9 35x107*
=10
Chemistry
1. Sol (B)
N +
2. Sol. G/\/NH3
;e

The N-atoms present in the ring will have same pK, values (6.0), while N atom outside the ring will have
different pK, value (pK, > 7.4)

Therefore, two N-atoms inside the ring will remain in unprotonated form in human blood because their
pK.(6.0) < pH of blood (7.4), while the N-atom outside the ring will remain in protonated form because its
pK. > pH of blood (7.4).
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3. Sol.  Ba* 4+ Na,SO, —>BaSO, +2Na*
40mL - s o v

K, (BasO,) [Ba”][SO'Z] [SOf] in 500 mL solution will be
107 :[Ba+2]xo.1 50 x 1 =M x 500
M=0.1

[Ba™]=10" M (in 500 mL solution)
Now, we have to calculate [Ba+2 ] in original solution (450 mL)
107 x500 = 450x M

-9
pe O T W
450 9
4. Sol. Ratio of mass % of Cand Hin C,H,0,is 6: 1.
Therefore,

Ratio of mole % of Cand Hin C_.H O, willbe 1 : 2.

) G
Therefore x : y= 1 : 2, which is possible in options 1, 2 and 3.
Now oxygen required to burn C,H,

C.H, +[x+§}03 —xCO, +-32£H:O

Now z is half of oxygen atoms required to burn C_H

[2”%)_()”)/] N

SLZ=

2 Bl

Now putting values of x and y from the given options:
Option (1), x=2, y=4

z:[2+i):3
4
Option 2, x=3,y=16

={3 +EJ=4.5
4

Therefore correct option is 1 (C:H4O03)

5. Which of'the following compound contain only super primary carbon atom ?
(A) Dimethyl ether (B) Ethyl methyl ether (C) Acetaldehyde (D) Acetone

6. Sol. Both BCl, and AICI, are Lewis acids as both ‘B”and ‘Al has vacant p-orbitals. SiCl, is also a Lewis
acid as silicon atom has vacant 3d-orbital.

7. Sol. Species Bond order
(1) Hy B. 0. =%[2—2]=0 (does not exist)
(2) Hel* B. O. :%[2—0]:1 (exists)
(3) He: B. O. :%[2—1]:0.5 (exists)
4 H: B. O. :%[2—1]:0.5 (exists)
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Sol. KClI contains only ionic bond between K* and CI” ions (K'CI") while other structures have covalent bonds

as follows:
g AN ﬁ P
g H/‘\H 0=—0
2 T Ho” || o
H W H -
) O )
Sol. ©

—T— 1
Which of the following compounds are not positional isomers ?

CH

3

(A) HC-CH - CH -CH,-CH,and HC— C —CH,—CH,—CH,

CH, CH, CH

(B) )\/OH and  >—oH

3

0 O
© Ay ad A

o
s S e
O— C
D) o o
@},@—or—c~H
2
Sol, T, =220 %
Z
n=2
Z=1

r, =0.53x4A = 2.12A

Sol. O*, F-, Na" and Mg*, all have 10 electrons each.

K K
Sol pH=7+p A
2 2
B 32 34
2 2
=6.9

Sol.  Moles of CoCl,.6H,0——100 mLx0.IM =10x10" moles

Tons — 6.023 x 10* x 0.01
= 6.023 x 10* ions
Precipitated ions = 1.2 x 10*
- 1 Ag"ionand 1 CI” ion.

Among the following the dissociation constant is highest for

Ravi commercial complex, above IDBI Bank, NH-31, Purnea (Bihar) Hot line: +918448440887, E-mail: vidyaviharcareerplus@gmail.com, Website:

www.thecareerplus.com

Page No. : 11



GAREER PLUS

BRIDGE TO SUCCESS

05-02-2024

(A) CHOH (B)C,H.CH,OH (C)CH,C=CH (D) CH,NH.CI

Sol. (d) Dissociation of proton from CH; — NH; CI- is very

difficult due to —I effect of CI- and N* while in C.H;OH due
to resonance stabilization of phenoxide ion proton eliminates
easily, similarly due to H-bonding in C;H;CH,OH it can be
eliminated and CH,C = CH shows acidic character by triple
bond by which proton can be dissociated.

16. Sol. Total hydrogen (;H') = %US =75kg

If it is replaced by |H” then mass will be doubled so now hydrogen mass = 15 kg
So, mass of person will be increased by 7.5 kg.

17. M,CO, +2HC]—— CO, +2MCI1+H,0

Moles of M,CO; = Moles of CO,; produced.
moles of M,CO, =——— = 0.01186
molar mass

. Molar mass = 84.3 g mol™’
So, option (1) 1s correct.

18. NO,
4

Cl
1

CHj

19.  ZnO+Na,O0——> Na,Zn0,; ZnO behaving as an acid.
Zn0O + CO, —— ZnCO;; ZnO behaving as a base.

20.  Analkaliis titrated against an acid with methyl orange as indicator, which of the following is a correct

combination?
Base Acid End point

(1) Strong Strong Pink to colourless
Base Acid End point

(2) Weak Strong  Colourless to pink
Base Acid End point

(3) Strong Strong Pinkishred to yellow
Base Acid End point

(4) Weak  Strong Yellow to pinkish red

Sol. Methyl orange is weak organic base. It is used in the titration of WB vs SA
MeOH —— Me" +OH"

Unionized form lonized form
(Yellow) (Red)

In basic medium, equilibrium lies in backward direction and therefore it shows yellow colour.

In acidic medium, equilibrium shifts in forward direction and therefore, colour changes from yellow to red.
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21 Sol ABQ:_—‘A:++ 2B

2s
Ksp = 4s°=3.20 x 107"
So, solubility =2 x 10 mol L™

22. Sol. According to IUPAC convention for naming of elements with atomic number more than
100, different digits are written in order and at the end ium is added. For digits following
naming is used.
0-nil
1-un
2-bi
3-tri
and so on...

23. m —oere—> P Number of replaceable hydrogen by isotopes = x.

ans :- 6

E: 3
24 Sol AB,, == 3Ai) * 2B
i 3
Solubility ﬁ- M’S ﬁ-

~ksp=[A=T[BT
- G
(e o)
(2]

o -o(3) (3]

Ans. ~.a=108

25. The total number of cyclic isomers possible for a hydrocarbon with the molecular formulaCH is__ 5

26. Sol. Molarity (M) = w x 1000 »

molecularmass x volume of solution(ml)

ps 6.3 x1000 :i:O.ZM

126 x250 20

Molecular mass of oxalic acid (H,C,0,.2H,0)

=1x2+12x2+16x4+2x18

=26+64+36=126

M=2x10"'M

=20x107°M

L xx1072 =20x107*

SLXx=20

Ans.= 20

27.  Sol. Ny

/ /H"“‘ )

L H —J
One water molecule is associated with hydrogen bond.
Ans.= 1
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28. Sol. Ge (Z=32)
= 1% 25° 2p° 3s” 3p° 4s” 3d"° 4p®
m, =0 (for4s, 3s, 2s, 1s) 4 orbital
m, =0 (one p orbital of 2p and 3p)
m, =0 (one d orbital)

Total orbitals =7
Ans. =7

29.  Sol. Pbl, = Pb* +2I" K, =8.0x107°
Pb(NO, ), -Pb*+2NO;

0.1M 0.1M  0.1M
Pbl, = Pb* +2I°

S 2S
(5+0.1)

Ksp = 8x10°%; Using K., =[Pb? ][I |
8x107° = 0.1 x (28)°S=141 x10°M

30. How many structural isomers of tertiary amines corresponding to molecular formula C H, /N
are possible?

NN T/\
|
A X
| |
PO SN

L

Mathematics
1. Ifa, b and care in G.P. such that x and y are the arithmetic a means between a, b and b, ¢, respectively, then
a C .
—*+— isequal to
X oy
(2) 0 (b) 1 ()2 )12
SOl. Given a, b, care in GP and z, y are arithmetic mean of a,band b,c
¥ =ac... (1)
(a+h) ()
T=——¥=—
a c 2a 2c
=ty T wwm T
 [2afbre) + 2efa-+b))
(a+h)ib+e)
(2ab-+2ac+2ac+ 2be)
= (abtbractbo)
(ab +2ac-+be) i
= 2{@2‘151!) ( smcebr":ac)
=2
=+ 2452 =2

Kl

x
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2. LetA=(0,4)and B=(2 cos 9,2 sin @), for some (. Let P divide the line segment AB in the ratio 2 : 3
internally. The locus of Pis

(A) Circle (B) Ellipse (C) Parabola (D) Hyperbola
<
Sol. A(ou) ?ﬁ> B(2¢os8,257n6)
T e (v
P = 32A+2D
-
9(’:4-—6558+O ._»»('7/
s
% - 4+ Oe+ 12 —‘(-‘:)
5
Froon (1) wsO = SH (W)
74—

—Farm G“) /';\"\e: Yy \2 ’-C‘v)
4
T e 22 2
W) +(v)" = = sy -1
¢ () G
2 2
_ag)y = 1 .
o=
erde  wih. W‘(O,@) ol dduvd 1_3_

3. IfA.M. and H.M. of two numbers are 27 and 12, respectively, then GM. of the two numbers will be
(@9 (b) 18 (c)24 (d) 36
4, For areal variable a> 1, consider the points A, = (ka,a*), k=1, 2,..... nin Cartesian plane. Ifa and 3

represent respectively the arithmetic mean of x- coordinates and the geometric mean of 'y coordinates of A,
then the locus of the point P (a, ,6‘) is

n2+

2x\" L 2x " 2x Y
(A) W{;) B) ¥ =(—j C) y= ( +1j (D) y =n(n+1)(x—(n+1))

n+1

3
Sol C\La, a)
< = ArrAr - Ay, ad2a43a4 - 14
' "~ e
< = ,Q\f‘) a_-
2.
L
= (A-A Ay - A
p C 2 "2 ) L
= (a ol ag~~~ @W)
n(neD) & ht]
= a = - oz
. -
P= (2%)=
V\'H
Replare Lon, poy 3 t’ <V\+l>
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5. There is a certain sequence of positive real numbers. Beginning from the third term, each term of the se
quence is the sum of all the previous terms. The seventh term is equal to 1000 and the first term is equal to
1. The second term of this sequence is equal to

(a) 246 (b) 123/2 (c) 123/4 (d) 124
Sol. Sequenceist +t, +13+1,+ ...
3=t +1,1t,=1000,¢ =1
but L=ttty +Ht, s+

1000 =2(t; + t, + t; + 1, + 15)
=4+ttt
=8(r,+1,+13)
=16(t, + 1)

t +t,=125/2

t,=125/2-1=123/2

Hence, the correct answer is (b).

6. What is the locus of a point which is equidistant from the point (m + n,n - m) and the point (m - n, n +m)
(A) mx=ny (B)nx=-my (C) nx=my (D) mx=-nv
7. The cycloid through the origin, generated by a circle of radius r rolling over the x-axis on the positive

side (y>0), consists of the points (x, y), with
x=r(t-sin¢)
y=r(l-cos¥)

Then the locus of the cycloid will be

(A) xzrcos'(l—%j—w/ybr—li (B) yzrcos'(l—%}—,/yhr—xi

(C) x=r(siny+cos y) (D) y = r(sinx+cosx)

Sol. x= ¥ (t- sint) (0
Y = v (1— ost) G1)
fom (7

ast= 11— £
=
5 = wi ) oo G

b
L 2

*MQ?)
"/Y\' _ )/,t___ XS?V\{—

—

5w = yos (173)- Joey)

—

8. A point moves such that its distance from the point (4, 0) is half'that of its distance from the line x =16
The locus of the point is
(A) 3x*+4y*=192 (B)4x*+3y*=192 (C)x*+y*=192 (D) None of these
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Sol. M fo 2
s (%o

x=16

CAREER PLUS 05-02-2024

pPs= -Jy—_ P™M
Joyr y> =4 [#1¢)
o y) = (0107

p
. __22A 1256

4—7L7_+472'_ 32+ 6
30T =192

9. If gless7) _ 702550 then value of x will be
(A)1/2 (B) 1/4 () 1/3 (D)1

X
3

Sol. _36953 }) - :T'(ha} )

Take .Qa botn sicles ( s F)
SR
La}(\géy ) )— '&(-}- )
o (o) gy = (97)87
= (tg;r)x . ‘3;+ = (“{;,_ —- 1
=) (10 3-7‘))_X - [?3 T

2 X=

uE
2

10. If cos60 + cos40 + cos 20+ 1 =0, where 0 < 0<180°, then 9=
(a) 30°, 45° (b) 45°, 90° (c) 135°,150° (d) 30°,45°,90°,135°, 150°
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12.

Sol.

13.

| 5),|CAREER PLUS 05-02.2024
Sol. cms 5D ._“_éi/g S zs2 D TL:"O
v5.14
= o @A4Brwes2e Tt 2ws 26 =0
-—:.7 9 et o ( (,'JS“’G’T@ }G) - QO
=) 2 eS1L . Q30 WSE = O
D ey wtezo oy GLXE0 O UEETO
=y o= v ’ Qe:lrﬂawlze:lrwir—rw%
2 2.
> 6z I g 3T D gy SK
2 ;I’A—:/ ’?;/ 2 ——é"
S =T . F x5 av &x
b 4 = 7F' -
. 1 .
11. Solution of x+; <4 s
A) 2-v32+3)u(-2-V3.2443) B R-(2-+3.2443)
© R—(—Z—\E,—ZJM/?) (D) None of these
Sol. 7 Xl L& )
1142 14 's ..
’H ) 7 Sl >—4 (1)
. 2
(J) X =+t < o °</f;: 4—_'1:\)') 12 9405
4 Qﬂ*?:hﬁ) (X—Q_ﬁ) Zo h\— —
e\ > ?(Q‘ (2—\)_;/1*6)
Q') xox4x 41> O Y,S: -211]3
-+
= (2-33) (x+2473) 7 0 -—i‘——;—-—"g’
3 A€ (-, 203 24T, )

oo (1) & (1)

9ec B~ («z—@),(—z«ﬁ)

(b) (5/13, 0)

Aray of light coming from the point (1, 2) is reflected at a point A on the x-axis and then passed through the
point (5, 3). The coordinates of the point A are
(a)(13/5,0)

(©)(-7,0)

If rsin@=3,r =4(1+sin 0),0 < & <27 then 9=

www.thecareerplus.com

(d) None of these
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T T 7T
(A) o3 B) © 35 (D) 57

Sol.

14.  Axis ofaparabolaisy=uxand vertex and focus are at a distance /2 and 2,/ respectively from the
origin. Then, equation of the parabola is

(@) (x-yy=8(x+y-2) (b) (x +y)P=2(x+y-2)
(©) (x-yP=4x+y-2) (d) (x+y)P=2(x-y+2)

T 0
15. If cosec = btq , then cot ( _j =
p—q

(A) B (B) ( (©) /g (D) pq

Sol. (‘Q%(:J/;*Ei> _ ‘y . “"U)
*"\(fﬁi)
dan & 8 o O
__\qh@g:’_r%>: \-t'\f\hL . u;g)—_+&m.i
\—“\'5\1\-% ceg §—— Cn—g-
2
. Qe U ‘,Q-
v pg - R e
QSE’A‘”& CES,)E’-—-\-)’S'\Y\;);
AT g
= MANY o r4an &
g B
N Sy o T S
AP AT NP NL

16. Z "¢ sin(rx)cos(n—r)x =

r=0

(A) 2 sin(nx)cos(nx) (B) 2 sin(nx)cos(nx) (C) 2" sin(nx) (D) 2 cos(nx)
Sol.
17. If cos x =tan Yy, cot y=tan z and cot z =tan x then sin x =
\/_ 5+1 \/— 1 \/— 5+1 J5-1
(A) B) —— ©) (D) ——
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Sol.

18. Arod of fixed length k slides along the coordinate axes. If it meets the axes at A(a,0) and B(0,b) then
1Y 1Y
the minimum value of (Cl + ;j + (b + Zj is

(4)0 (B)8 ©F -4+ (D)F A

SOI. az + b2 = k2

(2] o3

—a+pea+ L L
a- b
R ar
ab-
> K
>E+4+ —— (AsAM.>GM)
a’ +b?
2
=k+4+ —47
e
xZ 2
19. Locus of middle point of all chords of VI 1. Which are at distance of ‘2’ units from vertex of

paraboal y* = - 8ax is

x oy Xy X'y : Xy Xy 2 Xy
— | = — | =4 —+=— —t+—| = —+—

20. Statement 1 : An equation of a common tangent to the parabola y* =1 6+/3x and the ellipse 2x* + y* =4
and y=2x+ 2\/5

4+/3
Statement 2 : If the line y = mx + i , (m # 0) is a common tangent to the parabola y* = 16+/3x and the
m

ellipse 2x* + y* = 4, then m satisfies m* +2m* =24

(a) Statement 1 is true, Statement 2 is true; Statement 2 is not a correct explanation for Statement 1.
(b) Statement 1 is true, Statement 2 is false.

(c) Statement 1 is false, Statement 2 is true.

(d) Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation for Statement 1.
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Sol. 43

2 _ = +—
y2=16{3x, y=mx+—
2 2

%+%—=l, x=m1y+\’4m|2+2

2
SV Sy P T
m m m

o (52 (o]

= 4—§=4+L2=4+2m2 = 2_‘;=2+m2

m my m
= m*+2m?-24=0 ..(1)
= M+6)(m-4)=0 = m==2

44/3
Statement 2 : If y = mx+ is a common tangent to y2 =16-3x

m
and ellipse 2x2 + y2 = 4, then m satisfies m* + 2m? — 24 =0

From (1), statement 2 is a correct explanation for statement 1.

1. The mean square deviations of a set of observations x , x,,...,x about a point ¢ is defined to be

IR )
;;(xi —C) .

The mean square deviations about -1 and +1 of a set of observations are 7 and 3, respectively.

Find the variance of'this set of observations.
Sol.

1 1 1 1 )
2. The value of 6+ 10 4— 4— 4— ... |18
o532 32\ a2\ vz

SOI. Given, 6+ log, ‘ PRSI, PR gt
W2V a2y adzy a2

= 24 1 y—-4=0
h mv
= 3J2y*+y-12V2=0
-1+17
: Yo
8
or _V=g£

1

1 8
Now, 8+los( -yJ=G*|°En[— : }
HENS ' (3v2 302
3
=6+ log, [;) =6+ logy (é)
2 2
3

=6-2-logy [—):4
A 2

-2

3. The vertices of a triangle are | P4 ’E .| gr,— |and| 1p, E where p, q and rare the roots of the

qr

equation y* —3y’ + 6y +1=0.Find the sum of the coordinates of its centroid.
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Sol. P q and r are the roots of equation _v3—3y2+6y+l=0.
So, ptq+r=3,pqg+qr+rp==6andpgr=-1
Now, the centroid of the triangle is:
( A -1 1)
pq+qr+rp Pq qr rp E(pq+qr+rp p+q+r]-(6 3

IR 75)me

3 " 3pgr

4. The coefficients of the (r- 1)®, r" and (r + 1)™ terms in the expansion of (x + 1)"are in theratio 1 : 3 : 5.
Findn+r

Sol.  The coefficients of the (r- 1), r™ and (r+ 1)" terms in the expansion of (x + 1)*are "C__,"C_and"C,
respectively. Since these coefficients are in theratio 1 : 3 : 5, we have

*C, . "C
r.=lmd r-1_§
*C._, 3 . 5
'C,-;_ r—=1
"C,_y m-r+2
- r—1 =l
n-r+2 3
= n—-4r+5=0
"C, r
"C, n—r+|
r 3
= ==
n-r+1 5§
= 3n-8r+3=0

Solving (1) and (2), we get
r=3andn=7

5. The last three digits of the number (6!+1)6!

(720 +1)720
=720 720720+, ,,..720 C119.720.1 +720 Cqp0.17%°

= 720C,, 720"+ ... 720.720 +1
N N,

Sol. v ~
1000K ~400
So we have to check last two terms ... 401 hence last 3 digits are 401
6. p*+q*=2(p>0,q>0),if the maximum value of term independent of x in the expansion of

1 1 14 2K
( px®+gx’ ) is K then find the value of 4
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General term, 7, | = "*C, \p\‘-' qu UC.p" g & ’
/
For this term 10 be independent of x, we must have
14-r
0
12 9

Ferm independent of v = "C, p* ¢" = "¢, (p* ¢'Y
Now p* and ¢ are positive
Usmg AM > GM, we get
pl+q

A

4 |[".,r‘l' ¥ > ‘p‘q‘]" sl

Hence, the maximum value of term independent of x i1s '*C,

1—ab .
is

Ifa=log,, 175 andb=log , 875 then the value of

What is the mean of the range, mode and median of the data given below?

5,10,3,6,4,8,9,3,15,2,9,4,19, 11, 4
(A)10 (B) 12 (C)8 (D)9

Arranging the given data in ascending order
2,3,3,4,4,4,5,6,8,9,9,10,11, 15,19

Here, Most frequent data is 4 so

Mode = 4

Total terms in the given data, (n) = 15 (It is odd)
Median = {(n + 1)/2}" term when n is odd

= {(15+ 1)/2}!" term

- (8)t" term

= 6

Now, Range = Maximum value — Minimum value
= 19-2=17

Mean of Range, Mode and median = (Range + Mode + Median)/3
= (17+4+6)/3

- 27/3=9

-- The mean of the Range, Mode and Median is 9

alZ — 2'CZIO alO B 2a8
+ — 6
2a 2a _—

11 9

a-b _

Let o and B be the roots of equation x*- 6x-2=0.1f ¢ =a" — f",for n >1 then the value of
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Sol. Theno? — 60.—2=0
Multiplying by o it become,
arr—6ont! —20"=0
Similarly, B"*2—-6B"*'-2p"=0
Subtracting, we get
(o2 =P?) —6(c* ' =P -2 =B =0
ie., a —6a,,  —2a,=0

n+2 n+1

Thus, Znt2~ %% 24y _ 4
2an+]

a,—2a a, —2a
12 10 + 10 8 o 6
2a 2a

11 9

2 2 2

x’ v o1
—_— + —_— = —_— 2
10.  The foci of the elhpse 6y 1 and the hyperbola 144 81 25 coincide. Then the value of b*is

Sol. Eccentricity for -57 + -Z—z =1

is b2 = a*(1 —€?)
_y ) .
and eccentricity for 144 81 = 1is

25 25
a1 + b}
‘11
JRO A T
144 12
Again foci = ae; = EXE =
5 12
focus of hyperbola is (3, 0) = (ae, 0)
So focus of ellipse (ae, 0) = (4e, 0)
As their foci are same .. 4e = 3 S.oe=3/4

o (&) M
orb—z—l_e2=1_i N

16 16
= b2=7

g =
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