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B

Given f(x) = f(a - x) and g (x) + g(a - x) = 4

A

Given equation of lines is

a a

now Let I = ff(X) .g(x)dx = ff (a - x).g(a - x)dx
o 0

1-x
3

7y -14
2p

z-3
2

x-1 y-2 z-3
:::> --=--=--

-3 2p17 2

....(1)

x-1 y-5 z-6
=--=--

-3pl7 1 -5

a

= ff (x)[4 - g(x)]dx
o

7 -7x y-5 6-z
and --=--= :::>

3p 5
a a

I = 4 ff (x) dx - ff(X).9(X)dX
o 0'---v-----'

I
a a

:::>2 I= 4 ff (x)dx :::>I = 2 ff (x)dx
o 0

.... (2)

given that lines are perpendicular

hence I k = 2 I Ans.

C
a, ar, ar2, ar3 , with a = 2

9p+2p = 10
7

70
:::> p = 1"1Ans.

1 1 1 1 1 1
- + - = 2 + T . - + - = 2 + ar' - + - = 4 + 4r 5
T3 T4 2' ar2 ar3 , r2 r3 .

r+1 1
7=4(r+1):::>r=-1orr= (4)1/3

-b(1+a2 +b2)

a(1+a2 +b2)
1-a2-b2

(
1 )6 1 1

or 2 22/3 = 2 x 16 ="8 .... (2)

2 'f-- I
X

4x
x
2

1
x?: -

2
1 1--<x<- x,,=O
2 2'

1x~--
2

1 0 -b
= (1+a2 +b2)2 0 1 a

Taking (1 +
2b - 2a 1- a2 - b2

a2+ b2)common from R1 and R2,expanding, we get

=(1+a2 +b2)2[1(1_a2 _b2 +2a2)-b(-2b)]o=(1+a2 +b2)3

:::>m=1,n=3 :::>m+n=4

6. A

17
hence sum = 8 Ans.

C

y=tan-1(_cosx )=tan_1[_sin(¥ __-x) ]
1-sinx (1t )1-cos2-x

[

2sin(~ - ~)cos(~ - ~)]t -1 4 2 4 2
= an 2 . 2(1t x)

Sin 4-2"

Hence Limf(x) exists and equal- 4x-)o

(8) f is discontinuous at x = 1 :::> non derivable

(C) Use IVT for f(x) = e-x2
- x in (0, 1)

(D) f'(x) = 5x4 + 30x2 + 20> 0 '1/ x ER] is stricly

increasing
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n X
Y="4+"2

dy 1 1
hence dx = 0 +"2 ="2 Ans.] 14.

B
Let a = x . b = x + d' c = x + 2d, 1 1 1

and d = x + 3d1 (as a, b, c,d are in A.P.)
hence a, b, d are in G.P.
:. (x + d1)2= x(x + 3d1)

2xd1 + d1
2= 3xd1

d/ = xd1 => X = d1(as d1 "* 0)
hence a = d1; b = 2d1; c = 3d1 '

ad d1.4d1 4 2
be = 2d1.3d1 ="6 ="3 Ans.

C
Only at A and E,
at C f"(x) = 0 but does not change sign]

A
Put x = 2 and x = - 1 and make two simultaneous
equations
A
C = -1; f(O) = 2 ; f'(O) = 3; f"(O) = 2

Let ax2 + (a + 3)x + a - 3 = 0 (~

=>
hence

(a+3) 3 a-3 3
a + ~ = - -- = - 1- - . a~ = -- = 1--

a a ' a a

a + ~ - a~ = - 2 => a + ~ - a~ - 1 = - 3
=> a~ + 1 - a - ~ = 3

a(~-1)-(P-1)=3=> (a-1)(~-1)=3
a - 1 = 3 and ~ - 1 = 1
a = 4 and ~ = 2 => product = 8 Ans.

C
Since F (x) is the antiderivative of f(x)

Hence ff(X)dX = F(x) => F(x) = f(x)

now F'(x) = 0 => f(x) = 0 i.e.,
at x = n/2, n, 3n/2

at x = n/2

F'(x) changes sign from +ve to -ve

n
hence y = F(x) has maxima at x = "2

D
f(x) = ax2 - 2bx (x - {x}) + c(x - {x})2
f(x) = ax2 - 2bx2 + 2bx{x} + cx2 + c{x}2 - 2cx{x}
f(x) = (a - 2b + c) x2 + 2(b - c)x{x} + c{x}2
f(x) is periodic
a ,- 2b + c = 0 & 2(b - c) = 0
=> a=b=c

C

Let fogoh = F(x) = f[goh(x)] = f [g( ";x + 3 )]

= f (cos ";x + 3 )

2
F(x) -- cos"; x + 3 + 1

now-1 <cos ";x+3 :::;1; ";x+3 "*(2n-1)n, nEN

A

4y2 - 4xy + (x + 6) = 0

4x±)16x2-16(x+6) x±.Jx2-x-6
y= 8 = 2

:. y E R hence the expression inside the redical
sign;::: 0

x2 - X - 6;::: 0

(x - 3) (x + 2) ;:::0 => [A]

log22 + log2( 2x
2

+ 2x + ~) > log[(x2 + 1)c]

log(4x2 + 4x + 7» log [c(x2 + 1)]

4x2 + 4x + 7 > cx2 + C (c> 0)

(4 - c)x2 + 4x + (7 - c) > 0

4> c and 16 - 4 (4 - c) (7 - c) < 0

o < c < 4 and 4c (28 - 11c + c2)

c2 - 11c + 24 > 0
(c - 8) (c - 3) > 0

4
=> common solution c E (0, 3)

.. no. of integral values of c = 2

12[±tan-
1

X:3 + 2~6Inl=:~I] =3tan-1(X:3)+lnl::~1

=> A = 3, /..l = 1 => 4 Ans.
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B
Domain is [2, 3]

dy 1 1
now -= -

dx 2.Jx - 2 .J3 - x

f . . . dy a
or maximum or mmlmum dx =

4(x - 2) = 3 - x => 5x = 11

11
=> x=-

5
now f(2) = 2 ; f(3) = 1

f(2!) = _1 + 2 .l:..- = ~ = .[5
3 .[5 '.[5 .[5

(

1 0<x<1
e 1::;x<2

g(x) = e,xj =
e2 2::; x < 3
e3 3::; x < 4

{
109(1- x) ; a < x < 1

h(x) = loge l(x-1)1 = log(x -1) ; 1< x < 4

g(x) is not differentiable at x = 1, 2, 3
h(x) is not differentiable at x = 1
Total number of points = 3

A

f'(x) = cos2x
2f(x)

2f(x) f' (x) = cos2x
Integrating both sides w.r.t x

sin2x
(f(X»2= -2-+k

f(O) = 1 1 = a + k k = 1

sin2x
... (f(x))2 = -2 - +1 (Siil2C

f(X)=V~-2--t-+11

C
f(x) = )\x = e-xlogx=> f'(x) = )\x {- 1 - log x}

1
f'(x) = a when logex = - 1 (i.e.,) when x = e
f"(x) = x-x (-~) + (-1-logx)2)\X

. f" (~) = negative.. e
1

:. f(x) is maximum at x = -e

(
1 )-; !

max f(x) = e = e e

B
x - [x] is a periodic function with period 1.
Therefore sin (x - [x])n is periodic with period 1.
100 1f sin(x - [x])ndx = 100 fsin(x - [x])ndx
a a

= 100 fSinnxdx = 100[-cosnx]1 200
a 71 a n

sin38 -1 1 sin38 a 1
D= cos28 4 3 =O=> cos28 7 3 = 0 {C2~C2 + C3}

2 7 7 2 14 7
sin38 a 1

=> 7cos28 1 3 =0
2 2 7

=> sin38 + a + 2 cos28 - 2 = a
=> 3sin8 - 4 sin38 - 4 sin2 8 = a
=> - sin8 (4sin28 + 4sin8 - 3) = a
=> - sin8 (2sin8 + 3) (2sin8 - 1) = a

. 1
sm8 = 2

3
or sin8 = -2 (not possible)

n
8 = nn ; 8 = nn + (-1)n "6
No. of values of 8 in [-1 On, 10n] is 2'1 and 20.

n
for 8 = nn and 8 = nn + (-1)n "6 respectively :

=> 21 +20=41

24. 0
1 A- AI 1= a

5-A a 2~a -1-A -0 =0
=>

-2 a 5-

=> (5 - A)2 (-1 - A) + 0-2 [2 (-1-A)] = a
=> (-1-A) [((5-A)2-4)] = a
=> (-1-A)(7 -A) (3 - A) = a
=> A = -1,3,7

25. C
The given relation can be rewritten as the vector expression

( ~(a2 - 4)i +aJ + ~(a2 +4)1<). (tan Ai +tanBJ +tanci<)= 6a

=> .Ja2
- 4 + a2 + a2 + 4.Jtan2 A + tan2 B + tan2 C(cos 8) = 6a

[:. ab =1a II b I cos8]

=> .J3a2 .Jtan2 A + tan2 B + tan2 C(cos8) = 6a

=> tan2A + tan2B + tan2C = 12 sec28:2: 12 [:. sec28:2: 1]
:. Least value of tan2A + tan2B + tan2C is 12
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t

f(gsin8 - ~gcos8)dt = d8
o

f
=> sin8gt---gcos8 = 0

2x4

3 f 4 e
st-s's => 3t= 2 =>t=6sec

C

R = 2 n => I = 5Aeq 0

The rate of heat dissipation is given by
H = FR where i = Ie-tiRe, 0

3. C

4. A
5. C

mvo= 5mvx .... (i)

va
.... (ii)v =-

x 5

mvo' = 'effi ...(iii)

I = 41 ml
2

e 12

D.--~,-----I
c.m. C

12 va. --> va ~ 6vo ~
ffi=-- V=-I+-J

411 ' 5 41
6. A
7. C

Let xAand xBthe position of ends A and B at time t
from the block, then stretched length of the spring
will be

£1 = xA - xB

and so the stretch
M = £f- £;= (xA- xB)- £; (£1Natural length

of the spring).

1 2 1 2
So, U = "2kM = "2k[(xA -XB)-£1]

P = du = 2kx2(XA -xB _£1)(dXA _ dXB)
dt 2 dt dt

P=F(VA-VB)

P
F= v A - VB

M=~= P
k (v A - vB)k

M = 0.1 m = 10 cm

20
(4 - 2)x100

OX X X X X X X
i ~,~ xRX x x x:--x 8x"X' ••~ x x x· "· '.• x x x x X '"X-, Xt --_ --_ ":.'"
: x x ~dx x x
: xBx x xv:•

t = 2nm ~ = ~sin-1(2dJ
qB 2n qB R

( ) --> --> --> --> -->
a F = q vx B, v is parallel to B

(b) dF = idlx 8' magnetic field (8) :: 0

--> ~oqvx V
(c) Apply B = -->

4n I r 1
3

A
Charge density on each surface of the plate

q q q
A01 = - . 0 = - . 0 = -

2a' 2 2a' 3 a

q/2 +
q/2 q/2 q q+ + Q= q/2 +

+ + + + Q= q/2
+ + + +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + +

A

dx ~dt = V kX+;;;;
L tfdx( ~~kx-+~-o) = J(if) dt
o 0

--+ --+ --+ --+

Lp =Lem ffi+m rem, PXVem

The direction of angular momentum L is not always

parallel to :, since r-->P x ~em mayor may not be
VJ em
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D

Total mechanical energy will be positive when tra-
jectory is hyperbola.

C
A

Top view of the problem

mx = m(~- x)mv2

ma+ --
R

compare it with vertical
circle by replacing mg by
ma.

fx = -
4

s =i+i= 3f
4 2 4

8
The force is perpendicular to the radius vector

R = xi + y] => Force is tangential

( O.5m---

v0'2 = Q) x 1 => Q) = v0'2

C
Acceleration of A with respect to B.

4m/s2

v2 mv2 mv2

acm = 2~ ; mg - N = 2R
o => N = mg - 2R

o

A

bvo =To
In the frame of water

dv
m-=-bv

dt I10wre~

3m/s2

velocity of A with respect to B
t

~ JdV =-lJdt
2 v mvo

VQ 0

D
A

Total energy = self energy + Intraction energy

A
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1. A 2. D 3. A

4. C 5. C 6. D

7. A 8. S

9. C

C
I

a~ C-C=C

°II
b~ C-C-C

CIilCHO
) Ph - CH = CH - CHO

Of-ftt>

Ph - CH = CH - COOH

1N,oH/C,o

Ph-CH = CH2

lCH3Mgsr 14. C

15. C
OH
I 16. A

Ph - CH = CH - CH - CH3(

12/NaOH

Ph
"- NH20H

C=O )
/

CH3 (a)

Ph"- C=N
/ '\

CH3 (b) OH

o
II

CH3 - C - NH - Ph
(d)

/Ph
Me2CH - C === CH - CH3

I (a)
03/CC14/H201Zn!

Ph
I

Me2CH - C + CH3CHO

II (b)

°

CH3 - coo-- + PhNH2
(8) (f)

°II
Ph -C-CH3

(a)

o
II

Ph -C-NH-CH3
(e)

1KOH

PhCOo-- + CH3NH2
(g) (h)

) CHI3 + PhCOO-
(g)

CH3CHO

(3 mole)

) CH3-CH = CH - CH = CH - CHO

1
(c)

CH3MgBr/H20 iH

CHrCH = CH - CH = CH -fH

(d) CH3

o
II (R)) H -C - 0 CH3
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A

Given:

Number of moles, n = 2

3 5
C = -R and C = -R (monoatomic)v 2 p 2
TA= 2rc = 300 K

Let VA = Va then VB = 2Vo and VD = Vc = 4Vo
(a) Process A ~ B

.. TB= TA (~:) = (300) (2) = 600 K

.. TB= 600 K

(B) Process A ~ B :

V oc T => P = constant

QAB= nCpdT = nCp(TB- TA)

= (2{%R }600-300)

QAB= 1500 R (absorbed)

Process B ~ C :

T = constant :. dU = 0

(
4VO)

= (2) (R) (600) In 2V
o

= (1200 R) In (2) = (1200 R) (0.693)

or QBC'"831.6 (absorbed)

Process C ~ D : V = constant

.. QCD= nCvdT = nCV(TD- Tc)

=n (%R J(TA-TB)(TD=TAandTc=TB)

= (2) (%R }300-600)

QCD= - 900 R (released)

Process D ~ A : T = constant => ~U = 0

= (2) (R) (300) In ( 4~o ) = 600 R In (±)

QDA'" - 831.6 R (released)

(c) In the complete cycle : ~U = 0

Therefore, from conservation of energy

Wnel = QAB+ QBC+ QCD+ QDA
W net = 1500 R + 831 .6 R - 900 R - 831.6 R

or W net = Wtotal = 600 R

k X k = S2 => 10-18 => 8 = 10-2sp f

total solubility = 2s = 2 x 10-9

for minimum solubility

ksp = [A +2][W]2

10-16 = [10-9] x [W]2

10-7 = [W]2

[W] = 10-712

=> pH = 3.5

10-23
For Pb8 [8-2] > -- = 10-21

, 0.01

10-21

for Zn8 [8-2] < -- = 10-19
, - 0.01

10-21< 8-2 ~ 10-19

for H28

[H+j2 [82] = ksp[H28] = 10-22

[H+j2=> 10-22/10-19= 10-3

[W] => 10-3/2 => [W]?: 10-312

and

10-22

[H+] < -- < 10-1
10-21

Hence pH range

1 < pH ~ 3/2

B
D

B

More stable the structure, less will be the Internal
energy
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