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IIT-JEE Part Test — 1 (Paper 1)

TEST ID 00038784

HINTS AND SOLUTIONS

PAPER -1
CHEMISTRY

(A)
Let I, extracted into water =x g
I, leftinCCl;=(1-x) g

. 1-X -1
. C|2 (CC|4) :Fg mL

X _
C,,(H,0)=—gmL !

400
1-x
Cp (CCL) —400=_10_
C|2 (HZO) L
400
Cxlg
T n
©)

H,O() f H,O(g). This is endothermic

process, taking place with increase in
pressure. If  pressure is increased,
equilibrium is displaced in backward side
(Le-Chatelier) hence, steam is liquefied. To
boil the liquid again, b.p. increases.

©

Urms(Hz):ﬁUrms(Nz)

{2r T, 3RT,
or |——2 =7 x,[—=2
2 d 28

=~ Ty, =2Ty, or
TN2 > THz
(A)
70% by weight 70gm H:PO, —
100 gm solution / sample

_W _ 100 M = 701000

d 154 98x100/1.54

Normality = 11 x 3 = 33N.
(B)
Mass of oxygen which gets displaced from
metal oxide =0.4 g

Now, 0.4 g of oxygen combines with metal
=3.2g¢
8 g of oxygen combines with metal
3.2
— 8= 64
0.4 :
GEW of metal =64 g

Valency of metal = ——= —=1

Hence, formula of oxide is M,0.
®
The acidic character follows the order:
HOCI > HOBr > HOI on the basis of
electronegativity of halogen
(©)
31-36 = GatoKr.
(A), (B), (C), (D)
(A) The reaction is
BrO; +6H" +6e” — Br~ +3H,0.
(B) The change in oxidation state of iodine
in 105 is from +5 to +1.
(A), (B), (C), (D)
(A) In the given reaction Ca(OH), with two
20H neutralizes 2H" of H;PO,.
Thus, equivalent mass of H;PO,
M_9%_ 4
2 2
(B) CaHPO, has one ionisable H*
HPO; + OH }*t H,0" + PO
Thus, resulting mixture after first reaction is
neutralized by 1 mol of KOH
(C) Since CaHPO, has one ionisable H" thus
it is an acid salt
(D) 2H3PO, + 3Ca(OH), —
Cag(PO4)2 + 3H20

2H3PO, = 3Ca(OH),
1H;PO, = 1.5 Ca(OH),
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10. (A), (O E_ M M
The electronic configurations are as follows. T n_factor 1
(8) ,,Ca(4s)” and K (4s)". In calcium, | 18. 2
electron is to be removed (i) fully-filled s r M 2
. .. . g He " He
orbital and (ii) against larger nuclear charge POREEY Mg =My 2
11. (A), (B), (D) He Vg g
In transition elements, the atomic radii 4 4
becomes negrly_ equal beyond d° due to - (1.4)2 196
effective shielding of nuclear charge by
(n— 1)d electrons [Note 14= ﬁ]
12.(D) 19. 4
ii gg’g O atoms in 2 g of oxygen
' _2xN, _
Rs. 50 per kg = Rs. 50 per @j mol T 16 0.125Na
74.5 4
cost = TSOS(? per mol = Rs. 3.73 per mol 4 g(zﬁg—atomj of sulphur also contains
745 2 Ztom = 0.125 Na.
15. (C) ‘
1000 d_Lton_ [d_ g4
1 kg KCI :mmol K" costing Rs. 50/- d, 16, d, =16 = 1
Re 1 gives _ 1000 mol of K* (in KCI) =L 4
74.5x50 Molality
1kg K,SO, = 1000 mol = 2000 mol -
174 174 wit.of solute <1000
K" costing Rs.x mol.wt.of solute x wt.of solvent (g)
. 1000x% 2
Re 1 gives = Tax mol of K* (in K;S0,) __ 30 1000-4
30x 250
1000 2000 22. 6
74.5x50 174x 6Fe*" +Cr,05 +14H" ——
X =Rs.42.82 kg s s
16. (D) 6Fe™ +2Cr*" +7H,0
Let mass of K,O = xg B 3
X Cr,0; —Cr
“o1 mol K;0 xfactro=6
2X , +2
“o1 mol K” Mohr’s salt, FeSO,.(NH,),SO,.6H,0
1000 1000 . Oxidation Fe®* ——Fe*
1000 g KCI = m mol KCI = 4L ——molK « factor = 1
~ 2x 1000 Mole ratio is reverse of x-factor ratio.
"94 745 Thus, one mole of dichromate required
X=6319=0.631¢ = 6 moles of Mohr’s salt
17. 1 23. 2
+2.5 . _ molecular wt.of gas
2Na,S,0; + I, > Na, S, O, +2Nal The density of gas = volume
n=2x05=1 45 o
=——=2gmlitre
22.4
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24.

25.

26.

27.
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MATHEMATICS

©)

From Venn-Euler's Diagram,

Clearly, {(A-B) U (B-C) U (C—A)Y}
=An BNnC.
(A)

. [sinx] + [«/Ecosx]:—
= [sinx] =—1and [«/Ecosx]z—z
or—1<sinx<Oand-2<+2cosx<—-1

or—1<sinx<0and —\/§<cosx<—i

2
or—lssinx<0and—13cosx<—i
ND
.‘.Xe(n,ZTc)andXe(S—n,S—n]
4 4
. X e (m 2m) N (375, SRJ
4 4
( 5“]
LXe|m —
4
(B)

Explanation: As there is no such number
which is greater than 6 as well as less than 5.
So {x:x<5andx>6}isanull set.

Also |x| is always +ve so there exist no
number which satisfy the condition |x| < -2

So {x:|x| < -2, x € N} is also a null set.

(A)
X20=X=x= x| Xx=0,x—|x =
" Neither f(x) nor g(x) is defined.
X<O0=>X|=xXx=|X|-x=-2x>0
And x—|x|=2x<0

|X|—-x>0 and «/x—|x| is not defined.

. () is defined and g(x) is not defined.
- D(f) = (—o0, 0) and D(@) = ¢
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28.

29.

30.

(©)

We have bN = {bn : n € N},
cN={cn:ne N}

anddN ={dn:n e N}

We have bN n cN = dN
s.d=d.l1ebNNCN
=d=bn;andd=cn,
where ny, n, € N

= b/d and = c¢/d = bc/d, because b and ¢
are coprime.

Also bc e bNand bc=cb € cN
..bcebNncNorbc e dN
= bc =dn; forn; e N = d/bc
oo be=d.

(B)

[X] = x + 2{x}

= [XI* = [x] + 3{x}

={x}= L
=0< —[X]2 —[x] <1

=0<[xP-[x]<3

(el

= [x]=-1,0,1,2

= {x}= %,0,0% (respectively)
= X= —l R O,l,§

3 3
(A)

f(x) = (sin” © + cos” O + X)
1 cos’6  x
1 X

1 sin’0 cos?0

sin0

1 cos? 0 X

=(x+1)[0  x—cos’0 sin® 0 — x
0 sin®0—cos?0 cos’0—X

=(x+ 1) [(x—cos?0) (cos® 6 —x) —
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31.

(sin? © — cos? 0) (sin” 0 — X)]
= (x + 1) [-x* — cos® 6 + 2x cos’ O
—x cos? 0 + xsin? B —sin*0 + sin® 6 cos’ 0]
= (-1/2) (x + 1) [(x — sin* B)* + (x — cos® B)?
+ (sin 0 — cos® 0)?]
Sof(x)=0ifx=—1o0rx=sin’0=cos?0
sin?0=c0s’0 = 0=m/4=x=1/2
Hence x =-1, 1/2
(A), (B), (C)

\jcos2 X —sin® X + \/(cos X +sin x)?

= 24Jcos X +sin X

= «/cosx+sinx[\/cosx—sinx +Jcosx+sinx]

32.
33.

= 24Jcos X +sin x

= eithercos x +sinx=0=tanx =-1
= xznn—%(ne )]

= (A) and (C) are correct.

or \/cos X —sin X +/cos X +sin X =2

= 2c0s X + 2 \eos? x—sin® x =4
= cos® x — sin® x = (2 — cos x)* = cos® x +

4cosx—-5=0

—4+16+20
2

= COSX = =-5o0rl

Butcosx=-5s0cosx=1=x=2nn
.. (B) is also correct.
(B), (©)
(B), (©)
From A ABC , we get by the sine rule

AD BD

— = — (1)
sinB sin(A/2)
Since the bisector of an angle of a triangle
divides the opposite side in the ratio of the
sides containing the angle. We have BD/DC
=c/b. Also, BD + DC =BC = a.
Therefore,
BD-——a ...(Q2)

b+c

From (1) and (2) we get
AD = ca — sinB

b+c sin(A/2)

34.
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B 2casin B.cos(A/2)
(b+c)sin(A/2).2cos(A/ 2)

22-—C -.i.sin Bcosé
b+c sinA 2
Z—C -_L.sin Bcosézw
b+c sinB 2 bt

[by the law of sines]

Thus, (2) is correct

2bc cos(A/2)sin(A/l2)

b+c sin(A/2)

_ bcsinA

~ (b+c)sin(A/2)

_abc

2R(b+0)

Therefore, (C) is also correct.
abc.4A A

————— C0sec —

2abc(b+c¢) 2

2A A abc
=—— C0seC —|~ R=—+
b+c 2 4A

Hence (D) is not correct.

(A), (B), (C)
Let f (x) = cos nx sin (%Xj

Also, AD =

A . a
cosec — | SINA=—
2 { ZR}

Again AD =

f (x) is periodic = f (x + 1) = f ()

cos (x + A) sin (Mj =CO0S nxsin%
n n

Atx =0, cosnksinﬁzo
n
IfcosxA =0
nk:rn+z, rel
2
CA=3n=>

@Bn-n= % (which is impossible)

.'.sinﬁzo
n
5\
= —=pnpel
n
53n) _ _ 15
> —“=-pn=>n= —
n p

Now, p = £1, £3, £5, £15
. n=415,45, 43, +1
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35, (A)
36. (B)
37. (B)
A
0
R
A 2r,
BN_a2 D c

We know that A = abc/4R
OBxOCxBC _aR?

SO A, =
4R, 4R,
a_A4A
R, R®
.. 4A
similarly 1:4#? i_—,f
R, RZ'R, R
Hencei+£+i=iz(Al+A2+A3)
1 R2 R3 R
_4A
“R?
(A=A H A+ A)
38, (A)

«ZBOD =%LBOC =A

From A OBD, % —tan A

I

= E:4tan A, similarly
h
E=4tan B,£ =4tan C
r, r
c

a b
Hence —+—+—=4
n n n

(tanA+tanB+tan C)=4tan Atan Btan C

39. (C)
4A,
R2

a=4rtanA=

R, R%*tanA
> — =
I Ay

40.
41.

42.

43.
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_ R, R?tanB R, R?tanC
similarly —= = ,— =
r A, f; Aq

Hence
R _R, R :R{tanAthanBthanC}

+ R
n n n A A, Ag

2
The given equation can be written as

Cos X
= 1+sinx=2cos*x=2(1—sin’x)
= 2sin®x+sinx=0
= (L +sinx)(2sinx—1)=0
=sinx=-1or1/2

Now sin x = -1 = x = 3n/2 for which the
given equation is not meaningful.

and sin x = 1/2 = x = n/6 or 5n/6

“- The required number of solution is 2.
2

2cos3B+3cos4A =3

= 2 c0s 3B = 3 (1 —cos 4A) = 6 sin2A
and 2sin3B-3sin4A=0

=2 sin 3B = 6 sin 2A cos 2A then

cot 3B =tan 2A

jo, COS3B_SIN2A ¢ s (2A +3B) =0
sin3B  cos2A
Since0<A,B<%:0<2A+3B<%TE
L 2A+3B= L
2
2
. 12
sina= —
37
20
cosf = —
b 101

sin(a + B) =sin o cos B + cos a sin B

_12 E{ﬂ%ﬂ]
37100 | 37 )\ 101

_ 240+ (35)(99) _ 3705

~ (37)@o01 3737
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3737 B
- cosec (o +B) = 3705 = E = 2cos AJZFC sin A2C|= ,E—sinAsinC
— (p +q) = 7442 -
(p+) :2sinA C:‘:o\/34sinAsinC
37 2
12 So that
o . A-C
_ \/_— _ 2sin
35 lim 3—4sin AsinC _lim
AC |A-C| A>C |A-C|
101 45, 5
99 ¢ _( 2tan x ]_Zcoszx(1+tan2x+2tanx)
B 1+tan® x 2
20 = cos?(1 + tan x)?
44, 1 _ (L+tanx)® _ (L+tanx)? ., 2tanx
A, B,Carein AP. = B=60° sec? x 1+tan® x 1+tan? x
1 c®+a’-b? =f(x)=1+x
=cosB=cos60°= —=———
2 2ca =1f(4)=5
—~a?+c=b2+ac 46. 5
= (a-c)i=b’—ac
= la—c= Vb? —ac
= [sin A—sin C|= \sin® B —sin AsinC
PHYSICS
4r. (D) =22 432427 A =9= A A =2
R=\1=§=20hm NQW’ B o ) L
DR' 4 o Y (A +2A)-(3A —4A) =37 ~8AZ +2A - A,
= 100= =27 100+ —" 100 =3(2)° - 8(3)* + 2(-2) =64
v ' 50. (A)
=95 100+ %2 %100-11.25% y
8 4 4

= R=(2%11.25)Q
48. (D)
[l =[M LT 7]

M M] F, = 300N
Hence, | .[— |= [/ =[T]
nL [M LT ][L] Net force along x-axis

49. (A) Fx=F1 +F, cos 30° - F3 cos 30°
A=2A=3|A+A =3 Fx—300-N ] L
= = ) ) - - Fy = F,sin 30" + F5sin 30
=>|A+AI=9=A +A +2A-A =9

F, = 400N ; F, = 400N
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51.

52.

53.

=4oox%+4oo><%=400N

Net force: F = +/300% + 400°> =500 N

(B)

Because one taxi leaves every 10 min, hence
at any instant there will be 11 taxies on the
way towards each station, one will be
arriving and another leaving the other
station. Figure shows the location of taxies
going from X to Y at the instant 2.00 PM.
The taxi which left station X at 0.00 PM has
just arrived at station Y. Consider the taxi
leaving the station Y at 2.00 PM.

o o cC oo o0ooc oo o
S RIS =SSwITaa=3
Nl el - —_ O OO O O

X1234567891011Y

It will meet all the 11 taxies marked 1 to 11
as well as 12 other taxies which would leave
the station X from 2.00 PM to 3.50 PM.
When it arrives at the station X at 4.00 PM,
there will be one more taxi leaving that
station. However, it will not be counted
among the taxies crossed by taxi under
consideration. That is, it will cross 23 taxies
leaving the station X from 0.10 PM to
3.50 PM

(B)

Time taken by same ball to return to the
hands of juggler = g _2x20

Juggler = g 10

is throwing the balls after each 1 s. Let a
some instant he is throwing ball number 4.
Before 1 s of it he throws ball 3. So height

0fbal|3:h3=20><1—%10(1)2=15m

=4s. So he

Before 2 s, he throws ball 2. So height of
ball 2:

h2=20><2—%10(2)2=20m

Before 3 s, he throws ball 1. So height of
ball 1:

hy=20x3- %10(3)2=15m
©)

54.

55.

56.
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2
E: 6t7t_
dt 6

3
Now on integrating both side s= 3t? _i_8+
constant, (where s is distance)

Now put t = 0, then s = 0 gives constant
equal to 0 and putting t = 3, we get

5= 3(3)27§= 27 2051
18 18 2
(A), (B), (C)

Reynold’s humber and coefficient of friction
are dimensionless quantities.

Curie is the number of atoms decaying per
unit time and frequency is the number of
oscillations per unit time.

(A), (D)
At point A

AlLo
999 \

. v mg coso
mgsind  mg g

At the highest point i.e., at point B

_ (ucos6)?
-
R_ u?cos’ 0
g
Choice (B) and (C) are wrong.
(B), (©), (D)

The value of any trigonometric function is
a dimensionless number. Hence choice (A)
is correct. The argument of a trigonometric

Helpline No. : 9386806850 / 51 /52
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57.

58.

59.

60.

function is also dimensionless. Hence
(bt — cx) is dimensionless. Hence b has
dimension [T'] the same as that of
frequency and c¢ has dimension of [L].
Thus choices (B), (C) and (D) are all correct.

(A), (©)

Since the initial velocity is zero, we have
1 ., 1,
=0xt +=0gt ==
h =0xt, ;oL =504

and h, =0xt, +%gt§ =%gt22

Therefore

t_lz\/E, which is choice (A).
t, \h

Also, we have v, =0+ gt, =gt, and

v, =gt,.

Therefore Wb it

v, L h,
which is choice (C)
Hence the correct choices are (A) and (C)
(D)
1cal =4.2)=4.2kgm?s™
= na(a kg) (Bm)* (v s)~
=Sn=420 " pPy
So, 1 cal = (4.2 o B~ y°) new units.
©
Let T oc 6® p°r°
M°LOT = (MT %) (ML®)° L
Equating the powers of
M:0=a+b =>b=-a
L:0=-3b+c=c=3b

T:1=-2a= a= —1, b= l,cz 3
2 2 2
3
=T=k r_p
(e}
(B)
y = ax —bx?
2
ox
=xtan @ - ———
y 2u®cos?0
(04
tan0=a;and ————=
' 2u?cos?0

61.

62.

63.

64.
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- /a(1+ a’)
2b '

(D)
dx
—_— a
dt
X = at
Vy=bx=bat
ﬂz b at
dt
[ dy = [loat dt
_ bat®

2
Y=o 2a
y oc X2 i.e., parabolic.
(D)

Horizontal ranges are same for 6 and
(90 — 0), but maximum height is greater for
larger angle.

5

. . W, W,
Relative density =———2— or p=—2%
a_ 'w W
Where W, weight in air and w is loss in
weight.

Ap AW  Aw
W, w
For maximum error:
Ap _AW,  Aw
p W, w
For maximum percentage error:
AP 100 = 2Wa 100+ A% «100
p W, w

Given: AW, = 0.1 gmf and W, = 10.0 gmf

w=10.0-5.0 =5.0 gmf

Aw = Aw, + Aw,, =0.1 + 0.1 = 0.2 gmf

£x100=(£]x100+(£jx100
p 10.0 5.0

=1+4=5%

2

fc=1msd-1vs.d

=1m.s.d. fz—im.s.d. [ 20 vsd.=19ms.d.]
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= i m.s.d
20

© Ims.d=20x¢.c=20x0.1=2mm
[Alter: L.C. = 1M.S.D
n

S 1IMSD=(n)LC=20x0.1=2mm]

65. 9

an’b

V2

2
Expanding Pv — Pnb + an _
v

11 1
= | Z4+= |+ =+
(2 2) [2

0

T=2n\/£or T2 —an2l
g g

:g=4n2

1]+[2+%j+(3+1)=9%
66.

AL AT

EXIOOZTXIOO*z?XIOO

g
Actual % erroring = A—I_Lx100—2gx100
=+2%-2x1%=0%

67. 2

ab=0= angle between @ and biis g .

68. 4

Let total distance = s

*x*k

B’AITS(Brilliant’s All India Test Series)I¥

Let the time taken to cover first one third
distance = t;, then
_s/3_s

4 12
Now let t, be the time for the rest two
journeys. Then

%: 2t, +6t, =8t,

1

2s s

%12

total displacement

.. Average velocity =

total time
__ s __s =12X6=4m/s.
L+2t, S S 12+6
12 6
69. 7

Area under acceleration-time graph gives
change in velocity

4dx4

Hence A, =—— —4x1

=8-4
Vi-Vi=4
Vi-3=4
Vi=T7m/s.
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