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IIT-MEDICAL Major Test — 5 : Physics (Main)

PART (A) : PHYSICS

1. (D)

The net rate at which energy radiates from the object is

AQ 4 4

E = eGA(T _TO )
Since, AQ =—mcAT, we get

AT eoA(T*-T4)

At mc

. 4
Also, since m = Em‘?’p for a sphere, we get

2/3
A= 4mr? = 4n(3—mj

4mp

es(T*-Ty 2/3
Hence, —%z ( O)Pn( 3m) ]

mc 47p
3
_ KH
m
For the given two bodies

~(AT/At), —(ﬂjl/g =(1j]/3

—(AT/At), (my

2. (A)
When the system is heated, the rods expand and the triangle does not remain equilateral. Let lengths
of rods A, B and C be (4,(, and (3 respectively then

12415 —13
cosg=-L_-2 3
21,1,
or 2hl,cos0=12+15-153  ..(i)

Differentiating Equation (i), we get
21, cos 6dl, + 21, cos 6dl; — 2141, sin 6d6

:2|ld|l+2|2d|2 —2|3d|3 (ii)
Let the temperature of the system be increased by AT, Then
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In case of equilateral triangle {; =(, =(5 and 6 =60° (say)
From Egs. (ii) and (iii), we get:
212 03 60°04 AT + 212 c0s 60°0, AT

~212 5in60°d6
= 2120, AT + 2120, AT — 21%a, AT
o 57, % p7 VB g
2 2 2
oy AT - ? d6 = 204AT —a, AT
((12 - O(]_)AT = ?de
AT = 3o
2((12 —Otl)
3. (B)

71—69:K[71+69_30} (i)

4 2

51—49:K{51+49_30} (i)
t 2

Dividing (i) and (ii)

£:2:>t:8min

4

4. (B)

} lu:O

320m —t=5'sec

Y
Let t be the time taken by the superman to reach the student for saving the students life just before

reaching the ground. Hence, the time taken by the student to reach the ground = (t+5)s
For motion of student

u=0,h=320m,g=10 m/s?

. 1
From equation, h = ut +Egt2,
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ie., 320:0+%(10)(t+5)2

ie., (t+5)2 =64;0r t+5=8;i.e., t=3sec
For motion of superman
Let initial velocity =u =V, h=320m,g=10m/s?

From equation h = ut +%gt2

i.e., 320 = v(3)+%(10)(3)3,

i.e., 320=3V+45
275
or 3V =320-45,0r V= Tm/s “B” Ans.

S. (D)
Here, uy =1, :g,u =-15¢cm,r =+15cm

According to refractive surface formula,
Hp M Mp—lp

v ou r
on putting values, v=-45cm

N R N L Rl

v u r
“Hpdv_ g du
v2 dt  y? dt

dv_(p (v |du
dt \pp Jlu?)dt
2
1 45
(Vimage _Vsurface) = (3/_2}((_—15j X (—ZCm/sec)

du d dv
E = Vobject ~ Vsurface @n E = Vimage ~ Vsurface

Vimage = —12 cm/sec

6. (©)
Potential difference across IMQ resistor is
18V x1x10°Q 18V x1x10°Q)
B = == —— =15V
(0.2+41)x10°Q  1.2x10°Q
Vg =-15V [Given]
5 Vp—Vg =15V or Vp =15V +Vj
=15V -15V =0V

b—
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-t

/{

Eg’:.:
o5
-15V
Potential difference across 200kQ resistor is

~18Vx0.2x10°0
" (02+1)x10°Q
~18Vx0.2x10°Q
1.2x10%0Q

V, =+3V [Given]
VA —VP :3V or Vp :VA —3V
=43V -3V =0V

Vp —

=3V

7. (B)
Work done by spring on system is zero so, ZT.E =0

—3T(3m/52)+Ta=0

a=9m/s?.

8. ©
At highest point velocity is zero.
Only gravity is acting at this point particle will fall freely.

9. (A)
Retardation due to friction
a=pg=(0.25)(10)

=25ms?

Collision is elastic, i.e. after collision first block comes to rest and the second block acquires the
velocity of first block. Or we can understand it is this manner that second block is permanently at
rest while only the first block moves. Distance travelled by it will be

A
2a  (2)(2.5)
. Final separation will be (s—2)=3m

10.  (A)
1 1 1
e
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11.

12.

13.

fn mm \Ri Ry
i:(ﬁ_lj(i_ij (i)
fn 1 R, R,
Thus,
f, (15-1)
f, (15 .\

e
f, =-8xf,

©)
Vi _2 2 (Pw —Pair)
9 M

" Pair # 0

g

<1.50><10_6)2 10310

= V;=—x
T 9 2x107°

=2.5%x10"m/s

(©)

AtO, E#0,V=0

+q —-q
ir @
e r——e—— r——

(D)

_ Shearing stress
Shearing strain
Work done by the force

= —xshear stress x shear strain x volume

2
=—_x—x——xa‘t
2 a2 a’n
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14.

15.

16.

2t (9><104)2 (0.5x107%)

2a%n 2(05)°x5.6x10°
—1.44x1072]

(A)
R= p% and mass m = volume(V)xdensity(d)=(Al)d
Since, wires have same material so p and d is same for both they have same mass = Al =constant

= L7oci
A

2 4
R4 A (A R
Ry (o A A I

4
= 3—4:(i] =R, =5440
R, \2r

(©)
As 3Q and 6 resistance are in parallel their equivalent resistance will be 2Q.
Here 2Q and 4Q are in series, their equivalent resistance will be 6 Q2. From current distributor law
ip 60
184 [ W
—awwww—
I 120
i :12><18 _19A
18
i = 6x18 _BA
18
iy 30
124 [
——WWW——
I 6Q)
Now, 12A current is entering in parallel combination of 3Q2 and 6 again form distribution law
. 6x12
1o

=8A

Potential difference across 3Q) resistance
=8x3=24V

(D)
Angle of projection from B is 45°. As the body is able to cross the well of diameter 40 m.
2

Hence R :VE or v=,/gR or v=+/10x40=20ms™*

On the inclined plane, the retardation is
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. . 10
sin®=gsin45°=—ms
g g NA
Using, v2 —u? = 2ax
2 9 10
20)° —u? =2x| —=—= [x 2042
(20) %)
S u=202mst e, V=202 mst
17.  (B)
Opody = 27 Ogarth
1 1 1
TP =0’ oc = =>moc—= . [oC—ne
3 (32 2/3
213 213
— Thody _ | Dearth :( 1 j _1
Tearth Ohody 27 9
18. (D)

Work done = umgS=0.4x40x10x20J=3200J

But in negative
As direction is opp.

19. (C)

Kinetic energy, 2

1
rotationaI)KR D) lo

1

Kinetic energyansiational) KT = 5 Mv? (v =Ro)

2.
M.Linitiar) lring = MR, ®jpitial = @

M. new) Vsystem) = MR? +2mR?
, M

O(system) M+2m

Solving we get loss in K.E.

&QZRZ

(M+2m)

20.  (C)

Current passing through resistance Ry, i; = Ri = % =0.5A and, i, =1

1

21, (2)
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-GMm 1 _ o, —-GMm
+=mv° =

r 2 2a
GM

a

22.  (3)

Given T = Zn\/E
g

4L
T2
4L
t2
[as T= l]
n

=(g=

=0g=

So, percentage error in g

:ﬂxloo_A—L" 100+2—><100

g
01

20.0
— 3%

x100 + 2><i><100
80

23. (9
The potential difference between A and B = 6 volts. The condenses 2uF and 5uF are in parallel. Their
effective capacitance, c=2+5=7 puF
Now, V; =V, _Llg
37

V2 :iX6:gV
10 5

Q=CV22=5><9

=9uC

24.  (1320)
The different forces on the particles are shown in figure

N

gf
=
e°°

oS, r“qE
N 5,30°
/ o\ qE sin 30°

mg mg cos 30°

From figure,

N = mg cos 30° + gE cos 60°

By definition, friction is

f = uN = umg cos 30° + ugqE cos 60°

If a is the acceleration of the particle down the incline, then

CENTERS: MUMBAI / DELHI-NCR / PUNE / HYDERABAD / AKOLA / GOA/JALGOAN /BOKARO / AMRAVATI / PATNA/ BARAMATI n



DACE

IIT. MEDICAL

Major Test — 5 : Physics (Main)

25.

26.

mgsin30°—uN —gEcos30=ma
= ma =mgsin30°—uMg cos 30° — pugE cos 60° —gE cos 30°
Thus acceleration of the particle down the incline is

a=gsin30°—png cosSO"—ﬁcos 60°—£00530°
m m

= a:10(3_(0'2)(10)(?]—(0'2)(0'01)(100)(1}%(@]

1 2 1 2
= a:5—\/§—0.1—§

— a=23ms>?
Now, distance travelled in time t is

s=04+ Lat?
2

o ie f2><2 {.'.S: _1 :2}
a sin30
fo /L
2.305

= t=1.32s

= t=1320x10"3s
= t=1320ms

(2)
“q“l* SMO
I T VVVTT
0 = 30uC

i_”é R

t=0
At time t

q=Qe RS |—

dg_ Q -wre
dt RC
(249 _ Q -wre

dt RC

At 1=0, 1=—L g 0RC
RC

_Q 30 s0tA
RC 5x10°x3
= 1=2pA
2)
yZQZE;AX:y—d:&’d):EAX:E
4 4d D 4 A 2
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IIT-MEDICAL
L
2 4
Now, I, = Ilcoszg
Or h__1 =2
2 cos2 ¢
2
27, (900)

Given: T; =100k, V; =8V,
For and adiabatic process, TV~ =constant
or TV t=1Vfrt

'Y—]. 'Y_l

T: V, T. .

= == [_fJ == [8—\/} For monoatomic gas vy = S

T Vi T : 3
T I )

(85’3 _1) = Change in initial energy Au=nC, AT

:leR(L—Tij:§x8(_—3j><100:—900J
2 4 2 4

R Tf:

28. (25)
Current in 60Q resistance =1A

. Q=i?Rt=(1)*x60x7x60J
- Q=mSAT = AT = 25°C

29. (10)
u Mv; COS 6;
O 3 L T
m 10 0, 10mv, cos6,
w
10mv, cos 0,
2
imvl T R, Svi=L oy =L ()
2 2\ 2 2 2

Also collision is elastic:
1 1 1
ki =k; ==mu? ==mv{ +=(10m)v3
2 2
2

NN P :l(lom)v% =3 L
2 20

u
= Vy =—F—
2 \/ﬁ
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By momentum conservation along y:

myv; Sin6; =m,Vv, sin 0,

= mv; sin6; =10mv, sin 6,

=L U
V2 V20

= sin6, —\10sin 0,

..n=10

sin@; =10x sin 0,

30. @3)

q

L3

-

Let us make free body diagram of any half portion.

A
/

'F‘
L
N
Ff s \\\‘ :‘
For equilibrium,
. 1 q2 1
Electrostatic force F = —2(\/§+—j should be equal to,
4dneg a 2

Surface tension force F; = Z(y)(«/ia)
Equating F and F;, we get

1
213
.'.a:k(q—
Y

Here k; and k are constants. So, the answer is N =3
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31.

32.

PART (B) : CHEMISTRY

(D)

N,0, == 2NO,

Concentration at t=0 g

[Gnyo, ]ZggK ~100kimol™,| Gy, ]ZQSK =50kJmol

AG® for reaction =2xGyo, ~Gy,0,

=2x50-100=0
Now, AG =AG°+2.303RTlogQ

AG =0+2.303%x8.314x107° x 298x log %

AG =+3.99kJImol

Since AG =+ve and thus, the reaction will not proceed in the forward direction. It will take place in

the backward direction. For the reverse reaction

2NO, —
Conc.att=0 5
Conc.atequilibrium  (5-2x)
At equilibrium AG =0 and AG°=0
. Form AG°=-2.303RT log K,
K.=1

Thus, K, = LXZ -1
(5—2x)
on solving we get x =1.25

Therefore,
[N,0,]... =5+1.25=6.25mollitre™"
2~4 lateq.

C
éi?/en w =0.2g9, W = 20g, AT =0.45°C;
1000 x K¢ xw
MxW
1000x5.12x0.2

20xM
.. M(observed) =113.78
Now for

ATf =

or 0.45=

2CH,COOH == (CH,COOH),

Before association 1
After association 1-a
. I\/Inormal =1—a+3 :
Mobserved 2

01 a+2.a-0045
113.78 2

or
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33.

34.

35.

36.

37.

(B)

H,S—==2H" +5%

2
Kep = H [[5*]
102 =M (s*)  ~[$* |=107M
I _ 2+ 2—
. Qgp (or IP) of ZnS _[Zn }[s }
=0.02x1072 = 2x107%*M
Qq <Ky of ZnS(2x107* <107%2).
Does not precipitate.
IL. Qg (or IP) of Cusz[Cuﬂ[sz—}
=0.02x107% =2x107*M
—24 -37
Qyp Of CUS>Kg, of CuS(leO >8x10 )
So CusS will precipitate.

(B)
Na* is identical
Cl~, 805", PO

NaCl > Na,SO, > Na3;PO, polar nature

(A)

Electron affinity generally increases in a period from left to right because size decreases and nuclear
charge increases. But the electron affinity of nitrogen is very low due to extra stability of half-filled
2p-orbital. Hence, the order of electron affinity is B<C<O >N

©)
Kt= 11 i—1_ i—l}
n- At Ao
1 | 2"t-1
Kty =——
-t As-l}
1|81
Ktogrs = ——
0.875 n—l{ AS‘l}
togrs _ 8" -1
tos 2711
(A)
AG = —NFEy = —2x 96500 2 = —386 kJ
AS:nF(dE ):2><96500x(—5><10_4)=—96.5J
dT

At 298 K
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TAS= 298><(—96.5J) =—-28.8kJ at constant T(= 298 K) and pressure

AG=AH-TAS= AH=AG+TAS
=-386—-28.8=—-412.8kJ

38. (B)
For exothermic reaction yield T on temperature |
e, TT>T,>T;

39. A
(Clzl4(g)+CI2(g)—>CH3CI(g)+HCI(g);AH =—25kcal
Given, ec_ =20+ec_¢; =20+a(ec_c) =a)
and ey_y =€y =D
Now, AH reaction =—[ec_cj +ep_c1]+[ec_H +eci—cl]
S.eclc) =—25-20+b=-45+D
or 25=—[a+b]+[20+a+eq ]
Now for, H,(g)+Cl,(g) —2HCI(g); AH; =?

< AHp=-2[ey_o ]+ [enn +ecial]
=-2[b]+[b+(-45+Db)]

AH; = —45kcal mol™

. AH formation for HCI = —22.5kcal mol™

40. (B)
Ewofacid  weight of acid
Ewof saltof Mg~ Weight of salt
Mg +2HX (monobasic acid) — MgX, +H,
Let Ew of acid = Ew of H+Ew of acid radical
.. Ew of salt of Mg =Ew of Mg +Ew of acid radical

. Ewofacid  Weight of acid

" Ewof Mgsalt  Weightof Mg salt

- Ew of H+Ew of acid radical (E) _ 1o
Ew of Mg+ Ew of acidradical(E) 1.301

1+E 1.0
= =—

12+E 1.301
~.E=3554

.. Ewof acid =Ew of H+Ew of acid radical
=1+35.54=36.54

41.  (A)
Stability constant (Ks) o strength of ligand
Strength of ligand N donor > ClI donor.
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42. (A
The addition of HBr to an alkene is an example of electrophilic addition reactions. It takes place by
following mechanism.

H,C T__c < j P P
CH, H
® 7\
H,C——C——CH; J b e
: l ‘4 \\ //
CH,
(less stable cabomum won)
HyC . {:;'- A
: CH CH, 4 y OH
J y /
I "Jz/
CHy

(more stable due o resomance)

@ Br,
HJC—TH-—-CH——Q‘O“ S

CHj

—

HyC——CH—CH \ / OH

CH3 Br

43. (A
0,=8+8=16

= ols?, . 15%,625%,62p2 (an)Z( = anf,)(}(Zp%( = 2p§,)
It has 2 unpaired electrons.

.. Itis paramagnetic.

CN =6+7+1=14

.. No unpaired electron and no paramagnetic.

CO=6+8=14

.. No unpaired electron and no paramagnetic.

NO" =7+8-1=14

.. No unpaired electron and not paramagnetic.

44. (D)
KCOO-CH, -CH, -COOK +2H,0——CH, =CH, +2CO, + H, + 2KOH
anode cathode
Total equivalents of C,H, +CO, +H, =0.2+0.2+0.2=0.6
Total moles of gases = %+£+ 02 =04
2 1 2
Ve NRT _ 0.4x0.0821x273 _8.96L

P 1
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45.

46.

47.

48.

49.

50.

(B)

The electrolyte (X) must be weak electrolyte as such type of variation is always for weak electrolyte.
So X is CH;COOH .

(€)

[M (abc(D)] complex IS square planar so will have three geometrical isomers.

d\”< { \/“\

(D)
Meg. of H,SO, needed for 20 Meq. of NaOH =20

Thus, volume of H,SO, needed =V,

or Vx0.25x2=20

SV =40mL

Also, temperature increases during neutralization and then decreases after neutralization on further
addition of acid.

(D)
H

Expansion of octet is not possible for second period elements NN O etc in option A, B if positive
charge delocalized expansion of octet of an atom is required which is not possible where in option C
explanation of octet of oxygen is required which also not possible.

(B)

H3C 5

4 2
3
5-Ethyl-1-methylcyclohexene
The parent hydrocarbon is a 6-member ring with one carbon-carbon double bond. Hence, it is called
cyclohex-1-ene.
One ethyl group at sixth carbon atom one methyl groups at third carbon atoms are present.
Hence, the IUPAC name of the compound is 5-ethyl 3-methyl cyclohex-1-ene.

(D)

E=hv and AE = i
i kz 4000 _9
E, N 2000
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51.  (2)
In elimination reaction, two products are formed. One is the Saytzeff product and the other is Hoffman
product.
woo g
CH CH
H3C 2 __B_a_s.;’ H3C/\( 3 + H3C/YCH2
CHj - HBr
Br CH3 CH3
Saytzeff product Hoffman product
52. (4)
_ _ — /—
>— >—< ) @CH_CHZ ' MeG
53. (2
CH, CH,
H——Br Br——H (%) Racemic
Br—H H——Br
CH, CH,
54. (2
° O
D:C/ '..--"'M HBC —C M

N6 Ngo

55. (5)
Due to stability of carbocation.

56. (3)
[Co(NH3)6ICl,
Co?* :[Ar]3d’ 4s°4p°
For this complex Ay <P.E., so pairing of electron does not take place.
sp°d® hybridisation
Total 3 unpaired electrons are present.
[Co(NH3)6]Cl3

Co® :[Ar]3d®4s®4p°

d?sp> hybridisation

NH; acts as SFL because Ay > P.E.
So, here all electrons become paired.
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57.  (532)

1
10 11
8 12
7

Bicyclo [5.3.2] dodecane

Xx=5y=3,z=2
58.  (79)
N, + 0, = 2NO
Initial mole a (100-a) 0
Mole at eq.  (a—x) (100-a—x) 2x
Given, 2—X=£ x=0.9
100 100
2
ok, NOT
[N2][0,]
2
- (2x) =2.1x107°
(a—x)(100—-a—x)
S.a=79%
59.  (8)

No. of chiral carbon (n)=3

No. of optical isomers =2" =2% =8
60.  (0)

Ru(44):[Kr]4d’ss"

Ru*? =[Kr]4d®

RuZ — 4dP — ty, 2224400

As Ay >P

.. Pairing of e"s will take place.

No. of unpaired e s=0
.. Magnetic moment =0B.M
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PART (C) : MATHEMATICS

61. (C)

1
X

1 X
R i = =f(x
4] mearraaly
X

. () is many-one function. Now let y =f (x)= X

1+ x2

= y+X%y =X
= yx2—x+y:0
As xeR

(<P =4(y)(y)20
= 1-4y*>0

2'2

.. Range = Codomain

{5t

So, f(x) is surjective.

62.  (A)
f(x+y)=f(x)+f(y)
Function should be f(x)=mx
f(1)=7
som=7,f(x)=7x
Sr(n)=73r= "0
r—L 1

63. (B)

2ae=16,e =2 =>a =42 and b=42

2 2

- Equationis —— ——Y 1 = x2_y2-32,

(#8 ()

64. (B)
Clearly, for the given point, t =1
Hence tangent: y =Xx+a
Slope =1
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65. (C)
bZ
We know that: = —1-¢?
a

66.

Eccentricity of the ellipse will be same if ratio of b is same, according to the given condition,
a

b_>5

a 13

a 13
= —=_—.

b 5
(A)

contactis T=0
Equation of polar

P N N

Equation of chord of contact

Here, equation of chord of contact w.r.t. P is
4).—-20
xk+y-( 5 j:9

5Ax+(4y—20)y =45 (1)

o)
4

—_—
-
8
al
n
S
N
o
N

a%X
BING

And equation of chord bisected at the point Q(h, k) is

xh+yk—9=h?+k?-9

= xh+ky=h%+k?  ..(ii)
From Egs. (i) and (ii), we get

5L 4r-20 45

h k h24k?

__20h 9h
4h -5k h? + K2
20h 9h

- =
4h-5k h21K?
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67.

68.

69.

70.

or 20(n? + k) =9(4h ~5k)

o 2o(x2 +y2)=36x—45y

(B)

(1+x—2x2)6 —1+a;X+ayX% +.....
Putting x =1, we get

O=1+a +ay+az+..+a, ..(1)
Putting, x =-1, we get
64=1-a;+ay+az+...+ap ..(2)
(1) + (2) gives
64=2[1+a,+as+...+ap]
=1+a,+as+.tayp =32
=1+a,+as+...+a, =32

= ap+ay+...+ap, =31

©)
2(2% +27%)+(3* +37%
f(x)= ( )2( )23
As we know, AM > G.M
(D)
f(x)=cot™ 3x—x° and g(x)=cos ™ 1-x*
1-3x2 1+ x2

Put x =tan © in both equations

3
f(0)= cott {M} =cot™? {tan 36}

1-3tan®0
f(6):cot‘1cot(g—39j=g—39:> f(0)=-3 ..(i)

4 |1-tan®0
and g(0)=cos ™t
9(®) {1+tan29

=g(0)=2 ..(ii)
f

ow lim (x)-f(a)) _ (a). L 1 3
N >I<—>a g(x)—g(a)j F(a) 2 2

} —cos™t (cos 29) =20

(B)

f'(x)=-xsinx=0 when x=0 or ©
(07)=()()) <0
£(07)=(=)(+)(+)<0

no sign change
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71 (A)
The curves y:(x—l)z,y:(x +1)2 and y:% are

shown as

<

(x +1)2 y=(x —1)2

y
ya

R Q
y=Yy4

> X

1 -2 |oy2 1

Where points of intersection are

(x—1)2:£:>x:1 and (x+1)2:1:>x:—l
4 2 4 2
i.e. Q(E,lj and R(—l,lj
2 4 2 4
] 12 2 1
. Required area =2.|.0 [(x—l) —ﬂdx
_ 3 1/2
s (x-1) —Ex
3 4
L 0
=2 —i—}—(—l—oj =£=lsq unit
83 8 | 3 24 3
72.  (B)
j—i=(x—1)y+(x—1):>g—i=(x—1)(y+1):>yd—i/1=(x—l)dx

Integrating both sides, we get

CENTERS: MUMBAI / DELHI-NCR / PUNE / HYDERABAD / AKOLA / GOA/JALGOAN /BOKARO / AMRAVATI / PATNA/ BARAMATI E



DACE

IIT-MEDICAL Major Test — 5 : Mathematics (Main)

2
In(y+1):?—x+c

x=0,y=0
=c=0

52
In(y+1):?—x

Putting x :1,In(y+1):%_1:_%

73.  (C)

Let tangent to y? =4xbe y = mx + 1
m

Since this is also tangent to X2 = -32y

X2 = —32(mx+ij
m

— x? +32mx+§:0

m
Now, D=0
(32m)2—4(¥)=0
m

2 4 1

> M —=Mm=—

32 2

74.  (B)

R :{(x,y):max{o,loge X}SySZX,%SXSZ}

<
.3

jf 2% dx — LZ In xdx
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2% ?
:{m} —[xlnx—x]l2

Y2
(2°)-2"
~————(2In2-1)

log, 2
(2-+2)
=>-——+-2In2+1
log, 2
na=22-{2,B=-21=1
o (a+B-20)
=(22—J§—2—2)2
(42 -2
75.  (B)
a_z‘x‘_ . .
f(X) X.m, |X|¢0,a>1
0; x=0

f'(o+)=o;f'(o—)=o
diff. & cont. atx =0

76. (A
Here P(acoso, bsina),Q(acosp,bsinB),S(ae,0)are collinear, then

acosa bsino 1
acosp bsinp 1=0
ae 0 1

coso. sina
cosp sinp 14=0
e 0

= e(sina—sinf)+sin(B—a)=0

= 2esin OcT_ﬁcosm—+B = 2sin 0L—_Bcosoc—_B

2
COS (OL_BJ
_\2)
cos(mj
2
2sin (OHB) cos(a_BJ
B 2 2

) 2sin (OHB) cos((ﬁﬁj
2 2
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_sina+sinf
sin(a.+p)
7. (A)

78.

79.

80.

81.

The domain of the given function is (3—2m,3—7)U(3,4].
The integers in the domain are {-3,—2,—1,4}

(©)

As we know, the sum of probability density function is one.

S P(X=x)+P(X =Xy )+ P(X=xq9) =1
=1k +2k+3k+....+10k =1

10(1
:Mkzl
2
= k=i
55
(D)

Put sinx+cosx =t =>(cosx—sinx)dx =dt
= —(sinx—cosx)dx =dt
dt 1
dx=—-|—=logt+c=log| = |+cC
jt g g(tj

sin X —CoS X
Sin X 4+ c0os X

) J-sinx—cosx
" Jsinx +cosx

Hence, I dx = Ioge(

- |tC
SIn X+ COS X

(A)

Given, =tan™* ,1—s!nx
1+sinx

1—cos(n—xJ

1| \2 )

=tan™
1+cos(n—xj
2
— tan"*|tan (E—Ej
4
T X T
=——— X =—
4 2 ‘ 6
a1
dx 2
(42)
2 2 2 2
X__y_:]_ X_+y_:1
a2 1 4
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/ 1 3 1
H 3.2 E 4 2
(R=2 R=23_3
a 2
2_3
a
2
a=—
3
eH = 1_{_9 :E
4 2
2 ye2)_1of13, L
lZ(eH +eE)_12( 2 +4j
=12x14=42
4
82. 4)

M(P, Q) is mid-point of PQ

M(P Q') is mid-point of PQ’

In a APQQ’ since M(P,Q) & M(P,Q’) are mid-point of PQ & PQ’ hence line joining
M(P,Q), M(P, Q') is parallel to QQ' and half of it.

= max distance = %QQ’ = %(8) =4
83. (1)
X+1
f(X)=——=
F(%)+f LJZE_L
1-x 1-x
Putx=—£— 1—x=1__£_=__1_
1-t 1-t 1t

[0 2E

g f(ﬁjﬂ‘ (XT_lj = 2(1—x)+2(1_7xj
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T x-1
2(1-
of ()= 2= 2 _p-x)-202X), 2 5
X 1-X X x-1
22X 2 2(x+1)
x-1 x-1 \{x-1
X+1
. f =—
(X)=2—;
84. 4)

We have, d—X =X+1
dt

= L oax=di= log(x+1)=t+C
X+1

Putting t=0,x =0, we get
logl=C=C=0

- t=log, (x+1)

Putting X =99, we get

t =log, 100 =2log, 10

[2In10]=4

85. (5)
According to question (a2 —2a—15)eax +(b2 —2b—15)ebx =0

- (a2—2a—15):0 and b2—2b-15=0

= (a-5)(a+3)=0 and (b—5)(b+3)=0

= a=5o0r-3and b=5or-3

.az=b hence a=5and b=-3 ora=-3 and b=-5
—ab=-15

86.  (79)
f(x):4|2x+3|+9[x+ﬂ—12[x+20]
Xe(—ZO, 20)
f(x) is not diff. at x:le{—19, -18, ..... 0,....19}:39

At x = I+%, f(x) non diff. at 39 points (except x = —g)

Check at x = _?3 Discontinuous at x = _?3 N.R(l)

No. of point of non-differentiability
=39+39+1=79
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87. (8
In f (x)=In(x-1)+In(x—2)+.....+In(x—n)
, 3 L 1 1
= f'(x)= f(x)[x_1+—x_2+ ....... +—x—n}
= f/(x)=(x=2)(x=3)(x=n)+(X=1)(X=3)...(X=N)+... 4 (X =1) (X = 2)....(x —(n 1))
= f'(n)=(n—-1)(n—2)(n—3).3.2.1 (all other factors except the last vanished when x=n)
= 5040 =(n-1)!
N =8
88. (9
.. Number of ways of putting all the 4 balls into boxes of different colour.
:4!{1—3+1—1+1}=4![3—1+ij=24(12_4”):9
1 21 31 41 2 6 24 24
89. (8
Required area = area of one quadrant of the circle = —
9. (3

Let f(x)=x°—6x*—4x+5=0

Then the number of change of sign in f(x) is 2 therefore f(x) can have at most two positive real
roots.

Now, f(-x)=-x>-6x*+4x+5=0

Then the number of change of sign is 1.

Hence f(x) can have at most one negative real root. So that total possible of real roots is 3.
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