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Total time for three comprehensions: 20 min
Linked comprehension type questions

Physics
Paragraph for comprehension 1 to 3
One mole of a monatomic ideal gas is taken through the cycle shown in figure.

PA A

v

Process A to B: adiabatic expansion
Process B to C: constant volume cooling
Process C to D: adiabatic compression
Process D to A: constant volume heating

The pressure and temperature at A, B etc. are denoted by P4, Ta, Ps, Tg etc., respectively. Given T, =1000

K, PB = (2/3) PA and Pc = (1/3) PA. Use (%JS = 085

1. The work done by the gas in the process A to B is
(a) 18701
(b) 53001
(c) 62001
(d) 84301

2. The heat lost by the gas in the process Ato B is
(a) 18701
(b) 53001
(c) 62001
(d) 84301

1 www.vidyadrishti.com An educational portal for future IITians




,"f
L

DAILY TEST SERIES FOR IIT-JEE 2009 FROM VIDYA DRISHTI

conguzr the campatition I

’

. . . f . >
: V'ld’jw DTlSA’tt .’* “” Founded by IIT Kharagpur Students ! ﬁa.'- g@’m

13.03.2009

3. The temperature Tp is
(a) 1000 K
(b) 850K
(c) 500K
(d) 425K

Chemistry
Paragraph for comprehension 4 to 6

Consider the compound shown below

o

|
Choose correct option/s.
4. The product of its reaction with excess of D,0
a
(a) 0
I

D

(b) | | CHO
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(c) 0
D | | CHO
CHO
D
0
H
i | oo
CHO
CHO
5. The product of its reaction with one mole of Br, in dilute acidic medium
(a) 0
|
CHO

o)
| | CHO
OL Br

(d)

(b)
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(c)

Br CHO

(d)
0

|O|
| | Br
OL Br

6. The product of its reaction with one mole ofCsHsCHO in presence of strong base EtONa.

(a)
0
| | CHO
OL CH
O‘H
(b) o
| | OH
CH
CH(‘J
(c)

OH
(e}
ﬁ CH
CHO @
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(d) OH
A o )

Mathematics
Paragraph for comprehension 7 to 9
Let f (x) = x> — 9x° + 15x +6 and

" min f (t), 0<t<x, 0<x<6
X) =
x—18, X>6

7. g(x)is continuous forall x €
(@) R
(b) (-0, 0)
(c) (0, )
(d) [0, )

8. g(x)is differentiable for all x €
(@) (0, )

6) (0, %) {9_2@}

(c) [0, )

(d) 10, %) {9‘M}

2
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9. Approximate graph of g(x) is

(a) \ | /
|J o [
(b)
o W/ X
(c) A
(VAR RV
(d)
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SOLUTION:
Physics

1. (a)
2. (b)
3. (c)

Given, T, =1000 K, Pg = (2/3) Py and Pc = (1/3) Pa.
n =1 (one mole of gas)
y=C,/C,=5/3 (monatomic ideal gas)

1. Process A to Bis an adiabatic process, therefore,

4

e constant
N T _ T,
-1 -1
P/ R’
71
P. )7
=>T, =T, (—B)
I:>A
5/3-1

2\ 53
=T, =1000(§)

2\
=T, =1ooo(§j

2

— T, =1000(0.85) (Given (%)5 — 0.85)
— T, =850K

Therefore, work done in the adiabatic process Ato B is
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W.. = RV, -PV|
12 1-y
W = FeVe — PV
AB 1-y

¥ -1
We need to find out volumes Vand Vg. Using adiabatic expressions PV = constantand TV = constant

we can find out Vaand Vg. But it will take too much time. What to do?
Yes! We can use ideal gas equation, PV = nRT.

Hence,

— PBVB — PAVA

= T

_ NRT; —nRT,

= T

— nR(TB _TA)

1-y

~ 1x8.314(850-1000)

5

1-=
3

" Wy

~1870J

2. Process B to Cis an isochoric process (V = constant). Therefore,

TocP
T _F
T. K

=T, = 850[—(1/ 3Py J
(2/3)P,

=T, =425K

8 | www.vidyadrishti.com An educational portal for future IITians



‘ . . f . s
v"d‘/”n.‘D”‘T_?S‘f‘«{t‘l—' - I‘\ —-j Founded by IIT Kharagpur Students [ ﬁa’r g@‘“

i k}lwl'»r l
DAILY TEST SERIES FOR IIT-JEE 2009 FROM VIDYA DRISHTI

13.03.2009

Now from first law of thermodynamics,
AU = AQ - AW
= nCVAT =AQ-0 (using AU =n CVAT and AW= 0 for constant volume process)

= AQ= nCVAT

Therefore,

Qgc = nCV(Tc - Tp)
Qgc = nCv(Tc — Tp)
Qec=n(3/2)R(Tc — Tp) (because, CV: (3/2) R for a monatomic ideal gas)

Qgc = 1 x(3/2)x8.314 (425 — 850)
Qgc = 53001

84 4 0

3. This part is bit tricky.
Process C to D is adiabatic. Therefore,

TC7 B TDy
pC7—1 - pD7—1

14

=42 == ..(2)

Multiplying (1) & (2) we get,
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14

I:)CI:)A — TDTB v (3)

I:)D I:)B TCTA
Again, processes B to C and D to A are isochoric (V =constant), therefore,
R_T g P_T

PB TB PD TD

Multiplying these two equations, we get

RPy _ Tale
I:)B I:)D TDTB

.(4)

From (3) and (4), we have

Tolg v _Talc

TeTh TpTg

— Talc _
T, T

D'B

1

~ 1000x 425

P 850
= T, =500K
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Chemistry
4. (b)
o)
5 || CHO
D
D
5. (b)
o)
|| CHO
OL Br
6. (a)

HO

0
I
OLCH

OH
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Mathematics

7. (d)
8. (d)
9. (b)
f x =x*-9x"+ 15x +6
Sfrx = 3x%— 18x+ 15
f'(x)<0,xe(,5)
f'(X)>0,xe(—0,1)J(5,0)
£(0)=6
L f(x)=6
= x>— 9x*+ 15x +6=0
9++21

2

9+JZ>6

= Xx=0,x=

Here,

©
I

ﬁ N
N

[

N

(

5 g(X)=4x>— 9x* + 15X +6,

‘ . . [ x ~
V‘l‘d‘;’ n“D,.,T_?S,f",tl_ -’\ “’ Founded by IIT Kharagpur Students [ ﬁa’[ g‘@'ﬂ

6, 0<x<

X —18, X>6
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Thus graph of g(x) is shown below

Y a
6
i 5 .
0 Q—JZ\i/ X
2

It is clear for graph of g(x) that it is continuous on [0,)

9-21
2

& differentiable on [0,0) —
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