KRISHNA MURTHY
D 11T A CADEMY

MODEL TEST FOR IIT -JEE 2010
UNIT-1: PAPER-I
04-01-2010 - HT-JEE-UNIT -1- PAPER -1 - ANSWERS :

CHEMISTRY : 1) B,2) C,3) D, 4) B,5) B, 6) D, 7) A, 8) C,

9) AC, 10) ABD, 11) ABCD, 12) BD

13) D, 14) A, 15) B, 16) B, 17) D, 18) D

19) A—RST, B—RS, C-P, Q - PQ; 20) A — QRT, B - RT, C - PQR, D - PQ.
MATHEMATICS : 21) D, 22) B, 23) A, 24) A, 25) C, 26) B, 27) B, 28) D
29) AD, 30) AC, 31) B, 32) ACD

33) C, 34) D, 35) C, 36) A, 37) C, 38) B,
39)A-R,B-P,C-S,D-Q;40) A-PQR,B-P,C-S,D-PR
PHYSICS : 41) A, 42) B, 43) B, 44) A, 45) C, 46) C, 47) C, 48) D

49) BCD, 50) ABCD, 51) A, 52) BCD

53) C, 54) B, 55) B, 56) A, 57) D, 58) C

59)A-S,B-R,C-S,D-P, 60)A-Q,B-P,C-R,D-R.

SOLUTIONS - CHEMISTRY :

L (B) 2Mg + O, — 2MgO,
Before reaction 2 .1
24 32

After reaction L— -

48 16

-+ Mg and MgO both reacts with HCI
Mg+ 2HCl——MgCl, +H,

1
48
MgO + 2HCl——MgCl, +H,0

1
16

total moles of HCI = i+1, required =
24 8

ol

volume of HCI = 0.166 _ 8.33Litre
0.02

2
2. (C) Work function of Li** = E,, - Eground = 0—{—Exi—2} =9E

E, =W+%mv2 or E, =9E+%mv2

. 2(E, - 9E)
m
3. (D) For H; and He gas inversion temperature is very less and hence show heating during
Joul-. Thomson experiment.
4, (B) Total no. of moles of cation substituted per mole of K4[Fe(CN)¢] = 3

5. (B) Bond order for NO™ is highest i.e., 3, hence bond length is shortest

6. (D) According to Fajan’s rule

7. (A) %mv2 =—k(Z(:l)q2

6 2.5x10% x(2.1x107)

- - —=4.84 x 10" coloumb/gm
m 2k.0,.Z 2x9x10°x79x1.6x10




10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

(C) At low pressure
(p+%)v _RT or PV’—RTV+a=0

RT + VR?T? — 4Pa

2P

V=
(AC)

[ 4Pa=R’T?]
(A,B,D)
(B,D) Normality = — = — =3.528N

56 56
(D)

(A)

(A,B,C,D)
\Y 20

(B) Molarity of NaCO3 = 10 M,

Molarity of NaHCO3; = 10 M,

In part— A

For first ppt. NaCO3; + CaCl, — CaCOj3 + 2NaCl
No. of moles of Na,CO3 = No. of moles of CaCO3

10M, x—0_ _ W
1000 100
wy =50 M,

For second part
NaHCOj3; + CaO — CaCO; + NaOH
No. of moles of NaHCO3; = No. of moles of CaCO3

10M, (20 _ W,
1000 100

Wy = 50 M2

In part—B

On boiling 2NaHCO3; —» Na,CO3 + H,0 + CO,
Na,CO;3; + CaCl, — CaCOs3 + 2NaCl
No. of moles of Na,CO3; = No. of moles of CaCOs3

10M, x 20

—21000 £10M, x>0 — Ws

1000 100

R ><Viniia
(B) Pfinal = e t\I/

final

+R,, xV,

initial

— 4.1x6+0.82x10

6+10
(D) Moles of He = P¥ -, 41x6 __
RT  0.082x300

= 2.05atm

Moles o N, = PY.—, 062x10__1
RT 0.082x300 3

Total kinetic energy = %nRT = g(uéj x 8.314 x 300

(D) Partial pressure of N, = 1/—3><Pmta| — 1. 1-0.25atm
1+1/3 4
A-RST,B-RS,C-P,D-PQ.

A-QRT,B-RT, C-PQR, D -PQ.

SOLUTIONS : MATHEMATICS :

Ans. : D
S
f'(x) = th0 .
=f(x) . thO%

= f(x) . £'(0) (- £(0)=1)

= a f(x) = f(x) = e



22.

23.

24,

25.

26.

217.

28.

Ans. : B

(x) = f(f(x)) = f(x lj -1
+1 X
£(x) = f(F4(x)) = f(__j - x+1
X 1-x
and f4(x) = f(F¥(x) = f(“lj = x
1-x

2920(x) = F(F2%(x)) = A(x) = — = g(x).

jg(x)dx_—j Zdx =-1.

1/e 1/e

Ans. : A

n X
X Lt [ cos—1|.n
Lt (cos—j = e””w( " j
n

n—oo

Ans. : A

The equation of the parabolas will be of the form y? = 4a(x — a) which involves only one
parameter ‘a’.

Ans.:C

f(x) is defined if 2 — [Iogﬁ (16sin? x+1)] >0
If [Iogﬁ (16sin x+1)} <2
If [Iogﬁ(16sin2 x+1)] <2

If 16sin® x+1< 2, we know 16sin’x+1>1V x € R
s 1<16sin®x+1<2
= 0< log ; (16sin’ x+1) <2

= [Iogﬁ(16sin2 x+1)] =0, 1.

Ans.: B
b
We know, if I = [ f (x)dx then

a

b
| = %j{f(x)+ f (a+b—xJdx . Using this

2 2 _ 2

J-3>2(+x 3I :lj-x+18x 18)(:21
%5 X°+3X+3 27 +3X+3

Ans.: B

If f(x) is continuous at x = a, whether a is rational or irrational, whether a* and a” are
rational or irrational. The value of the function should be same as its limits. This happens
only if sin?a=-sin“aor 2sina=0orsina=0ora= nx.

Ans.: D
g'(x) = F{(tan x — 1)* + 3} 2(tan x — 1)sec® . Since f"(x) > 0.
f'(x) is increasing. So f/{(tan x — 1)> + 3} > f'(3) for x (O,E]U(E,Ej,
alsotanx-1>0V x e (E,Ej.
4 2

g(x) is increasing in (E,Ej
4 2



29.

30.

31.

32.

Ans. : AD
f(x)>= x* when x>0 f(x) =2x whenx> 0
= 0 when x=0 =2x whenx<0

=—x* when x<0
It is continuous and differentiable on R. Also f'(x) > 0 V x. Hence it is monotonically
increasing. So it is bijective.

Ans. : AC
Let the curve by y = f(x) then given that sub-tangent length = 2x = % = 2X.
dx
dy 1k
y 2X

= logy =%log x + log c.
-y =c/x ory?=c?, substituting (1, 2)
4=c?orc=2
. curve is y? = 4x, a parabola.
Solving y* = 4x and 2x —y — 4 = 0, we get
4(x-2°=4xorx’—4x+4=x

22 _5x+4=0 (x-4)(x-1)=0

x=1,4, y=-2,4

A4, 4)
Required area E

= |

4 2 —
DA Al P "N~
(5o e Feos

differentiating y? = 4x, w.r.to x, we get

2y . Yy :4ord—y = 4 = 1 at Aand-1atB.
dx dx 2y 2
If the line is a normal, if should be a normal at A or B. Then a—; = 2 at A or B which is
dx

not correct.
.. The line is not a normal.

Ans. : B.
Let d(t) be the distance from Hyderabad on the interval [0, 2]. Then d(t) is differentiable
because the velocity exists. Using mean value theorem, there exist C e [0, 2] such that
w = d'(C) = d(2) = d(0) + 2 d'(C).
~.d(2)=20+2d'(C)

d’(C) is velocity at time t = C and hence 60 < d'(C) <70

= 140 < d(20 < 160..

Ans. : ACD
Letf(x) =n—|x| when |x|<=
=m|sin x| when nt <|x|<2n

and g(x) =1 for _775 <x <72

=2 for g<x£n.Then



33. Ans.:C

y-axis
(0, )
X-axis
=21 -7 T 27

gof(x)=1,forx e [—Zm _1171\) {ﬁ_—n} v {27—71 U {ﬁ,Zn}
6 6 2 2 6 6

-T T T 1lx 11 —7=
:2, forx e — Y — Y| —— Y ,—
2 2 6 6 6 6

34. Ans.:D.
35 Ans.: C
36. Ans.:A
37.  Ans.:C
38. Ans.:B

Given f(xy) = f(x) . f(y). Differentiating partially w.r. to x and y and eliminating f(xy)
xt'(x) _ yf'(y) N X.f'(x)
fx) () f(x)

On solving we get f(x) =x%. .. Cyisy = x? a parabolic

For C; it is given @ —xy~.
dx

term, we get = constant.

—x? C = -x*+2C

=X y‘z.dy:—xdxor_—lz
y

2 o
..y = ———— . substituting (1, 1).
y —2C +x? 9L 1)

2 = -2C+1=2 = C= -1
-2C+1 2

22 1 Ciand Cyintersectat C(+1,1) .. Pis(1,1)
X“+

 Cois y=

dy

Sub-normal to C; at P is y& = 1 and subtantut

s L =1 J(k
toCiatPis =— ==
' dy " 2

dx 0
1
Area = 2[( 2 —xzjdx = n—g.
0 3

1+ %2
39. Ans.:A->R,B>P,C—>S D—>Q

(A) Period of sin 36x is 1, that of tan 42x is ——
18 42

.. Period of f(x) = p = n/6.
(B)y?*=a’(x—a) = a’x-a’ =y Differentiating w.r. to a.
2ax — 3a” = 0. Eliminating a, we get 27y* = 4x° as the curve.

3
Required area = ij dx
0

o NG 0

-4 sg. units
SO :

(C) tangent will be parallel to the line joining given points. Using Legranges the
theorem. f'(c) = slope of the line
2 _ 8+1 _ _ _
So3X=—— =3 = x=1,y=1
2+1



(D) The angel of intersection is given by tan6 = 5/3.
Ans.: A —>PQR,B—>P,C—>S,D—PR.

Let—2<x<0and -2 <t<xthen

g0y = [f@dt= [ f(-Ddt = ~(x+2).
-2 -2
LetO<x<1land -2 <t<xthen

X X

g(x) = jf(t) dt + ff(t) dt = T(—l) dt + j—(t-1) dt

-2 0 0

2
- 8-(x=h . Easily we can observe that g(x) is continuous at x = 0, not

differentiable at x = 0 and has a local minimum at x = 0 because g'(x) < 0 for x <0 and
g'(x)>0forx>0

SOLUTIONS : PHYSICS :

Ans. : A
Sol. : m(V1-V,) = %mv2 -0

V1:_G_M, VZ:_G_M, V= 5G—M
6R R \ 3R

Ans. . B
Sol. : mvgRe = mv(h + Re)
1 2 GmM, _imvz_GmMe

=my,
2 Re 2 R, +h
Vol = SGM, solving forh.  h=2R..
Re
Ans.: B
F F

Sol.:N= Mg+—, f=—

2 V2

e f
For static friction yszﬁ

F(v/3-1)>—/6Mg which is satisfied for any value of F.
o f _F always
=7 .

Ans. : A

5
Sol. : ma, (R) =§mp2a

ma, - f =ma

mg - f =3ma,

=39 =%
17 17R

Ans. : C

2
Sol.: vy =2rw Uk ring = %(Zmrz)g)z = %

2

mVO 2

—Emv
4 0

Uk system = %mvo2 +

Ans. : C
Sol.: mgsin@—-3f =Ma

f(2r) = gera a=2ro.

= gsg,: . acceleration of the cylinders = L gSIgg
1+m 2 2+m
Ans. : C

Sol. : Conservation of angular momentum about the centre of mass.

| |2 |2 2
mvy—sin30 = | m—+m—+m— |®.
4 16 12 16



48.

49.

50.

51.

52.

53.
54,
55.

56.

57,

58.

_M

sl
Ans.: D
Sol. : N =2mg cos 60 + mg = 2mg
F (2r sin 60) = gmrza, mro :2—';
ﬁl:.i_f:mra F:Z_F_E:L
3 2 243
2mg
1 f1_ 243 1
>— = =
H= N 2mg 2.3
Ans. : BCD

Sol. : Work done by gravity = Uy -U,

= 10mgr — 2mgr = 8mgr
Kinetic energy = 8mgr.

my?
N+mg:T:16mg, N = 15mg

12
atM, N’ =™ = 18mg.
r
Ans. : ABCD
Sol. : Vertical acceleration =0

Att=0; ac=0; ar=ra F=mra

o’ =2a(2n) = 4na;  a=ro V1+1672 .

Ans. : A

Sol.:ag=apsec6—-gtan6>0 ap > g sin 6.

Ans. : BCD

Sol. : v? = (u cos a)? + (u sin o — gt)?
Work done by gravity fromPto Q =0
Average power =0

At P power = 0.

Ans. : C

Ans. : B

Ans. : B

Sol. 53,54, 55 :

V; = velocity of the rod, V, = velocity of he particle,

W = angular velocity of the rod. Vi = lw/2.
2Mvi + Mv, =Mvy L Q)
(impulse by hinge = 0)

2
(ngl ja)+ Mv,X = MveX ... (2

Xa)—V2
=e 3
v 3)
Solvingx:Z—I, a):w.
3 51
v, :v0(2—3e)l
5
Ans. : A

Sol.:x=RsecH, x =(Rsecb)o
= Rw sec O tan 6.

Ans. : D
2 -2
Sol, : x" = R (1+35'” 9) - 14R0? (6 = 60°)
cos” @
Ans.: C
2
sol. - xr = JOR@™ 9= 300
33

N cos 0 = Mx”

20

N =" MRw>
9



59.

60.

Ans.:A-S,B-R,C-S,D-P
Sol. : 2mv; — mv; = mvg cos 30

mv, = mvg sin 30 .. V2
vy +V. 1 ViTs
1y 1 IS
vgcos30 2 5 AV
v V
vi=0,vp= 2 vy=+43-2
1 2 2 3 \/_ 4
2 2 2
my, 3my, smy,
Uka= —2, Ugg= "2, U = —1
KA 8 KB K system 16
2
~. Energy dissipated = 3";;0
Ans.:A-Q,B-P,C-R,D-R
Sol. : ap = acceleration of plank.
a, ma,
Roa=— fi+f'= —
2 2
f1(2r) = [Emera
2
3
fi = gmap
F
Lap= , Force on plank = Map
9Im f,
M
8 )oc
Force on A = % t "

Friction on plank = 3fj.



