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ANSWERS, HINTS & SOLUTIONS
PART TEST — |
PAPER-1
ANSWERS KEY
Q.No. | PHYSICS | Q.No. | CHEMISTRY | Q.No. | MATHEMATICS
1. A B 19. A, C 37. A,B,C,D
2. B,C 20. A, C 38. A,B,C,D
3. A C 21. A,B,C,D 39. B,C
4. B,C 22. A,B,C,D 40. A C
5. A, C,D 23. B,C 41. A, C
6. B,C 24. A B 42. A, B, C
7. A C 25. A, C,D 43. A,B,D
8. @ 26. B 44. C
9. B 27. A 45. D
10. D 28. D 46. A
11. B 29. B 47. B
12. A 30. A 48. @
13. @ 31. D 49. @
14. 4 32. 5 50. 4
15. 9 33. 4 51. 0
16. 4 34. 5 52. 9
17. 8 35. 4 53. 1
18. 8 36. 2 54. 5
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Physics PART — |
SECTION — A
1. 20 — T, = 2a (for 2 kg block) ..()
T, — 10 = 1a (for 1 kg block) ()]
2
1 1 1)1 a .
T,=-T,==(2)| = | =(2)—— (for the shaft + disc system
157 125 ()[ZJ 2( )1/2( Yy )
So, T, -T,=2a (lll)
After solving these three equation
a=2m/s’
, 3R? R .
2. Vem = 4R i = (DE (from pure rolling)

mgh = %mvﬁm +%%mR2w2 (from conservation of energy)

10gh
Vem = \/_13

3. From free body diagram of sand patrticle
tan 6 = us = h/R

work required = [% nthpgj% .

The system is in unstable equilibrium.

D —

R

4. For small angle of inclinations, ball rolls without slipping. So there is no work done by friction. At
some critical angle 6¢, the ball starts slipping. For 6 > 6¢, energy would be lost due to work done
by kinetic friction. But again for (6 = n/2), friction would be zero.

5. As going up, speed of the particle is decreasing and hence the time taken in crossing the
windows will be t; <t, <tz (If Wy = W, = W3)
Simultaneously AV o t
AV < AV, < AV;
For unequal windows t; = t, = t3 may be if W3 <W, < W,

du A B
6- F = —— — = —
drr® 3r?
For equilibrium F=0, r = 3A
2
8 _A B fore -0
6A 2t 3, 3
7. AP=2(i-j)-2-2i-2)
= 6i+2] kg-m/s
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10.

11.

12.

13.

14.

15.

16.

So, AP makes angle tanl[%j with positive x-axis which is also the direction of normal force

1) " .
exerted on the ball. So the plane surface makes an angle g+ tanl[gj with positive x-axis.

Center of mass of a triangular uniform plate from its base is g: Im

lais = ZMR2 +MR? = IMR2 = £u 20— 9 kg-m*
5 5 5 7

%: Mhey, = (2)@} =2m

For elevator acceleration 1.5 m/sz, tension in cord 2 and cord 3 is zero
So, T;— 150 = (15) (1.5)
= Tensionincord1, T, =1725N

For elevator acceleration 1 m/s?, tension in cord 2 and cord 3 decreases.
So, 165 + AT -2 x (7.5 - AT) =150 = (15) (1)

= AT=5N

= Tensionincord2, T,=25N

For elevator acceleration 2 m/s?, tension in cord 2 and cord 3 is zero.
So, T;— 150 = (15) (2)

= Tensionincord1, T, =180 N

So, displacement of block = 15 cm downward.

SECTION —C

n/2 u2RdAOAg

2[ [ Gu-ne )Rgxcosede] = 2(y — p,)RAG

0

a— 2(ny —pp)RAY —4 p:Rd6Ag
2nRA

At Vmax
P km . .
Av. . =F= (where k is a proportionalty constant)
max
2/3,,2 m

m Vmax
Vmax
19

. Vipax €M

1.25= %(1O)t2

.. t=0.5sec
Distance of the cylinder from the truck =8 x 0.5=4m
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17.

18.

2
2Tsin% —dN= deevﬁ (A is linear mass density of belt)

. Tdo — dN = av’de
+g +g +g
. so total normal = Ichosez ITcosede—kvz I cos 0do

_T _r _T
2 2 2

.. N =8 newton

F= 2mnA[(v0 +v)2 —(vq —v)z}

2(10°2°)(10%°)()[ (5 +2)* - (5- 2)*]
0.2x40=8N

Chemistry PART — |

19.

20.

21.

22.

SECTION - A
V ocn

P,. =P =2><40 =0.8 atm
2 100

PCl, cl

. 0.8x0.8

P 0.40
Ko 1.6 ~

(RT)" © 0.0821x520

Increase in pressure increases the number of moles PCls(g).

=1.6 atm

C

0.037

0.53A
r—>

All the reactions are disproportionation reactions.
CaC, +2H,0 —>Ca(OH)2 +C,H,
CaC, +N,——Ca(NCN)+C

Be,C+ 4H20—>28e(OH)2 +CH,
Cyanamide ion[N=C = N]Z' is isoelectronic with CO,.
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24,

25.

26.

27.

28.
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NO(g) +NO, (g)_—\Nzo3 (g)

3P 5P 0

3P-x 5P-x-2y X
2NO, (g) — N0, (g)

5P -x -2y y
N,O, PN204
Ke, = 2" = 2
(Puo, ) (05)
Pyo, =2 atm
Sy =2atm
P = Puo + PNOZ + PN203 + PN204

55=3P-x+05+x + 2
3Pp=3,P=1

5P-x-2y=0.5
5x1-x-2x2=0.5,x=0.5atm.

_ PN203

K =— NO
; (PNO )(PNO2 )
0.5

~25%05
Pw =25atmP, =0.5atm B , =0.5atmPp, , =2atm

=0.4 atm

B — F bond in BF; is smaller due to Pr —Pr back bonding.
B,N,H, + 9H,0—— 3NH, + 3H,BO, + 3H,
In T/ 15 oxidation state of T/is +1.

NH,OH+ HC

| ——NH,CI+H,0
60016 A40G1=4 0

4
The resulting solution is a basic buffer.

pOH =pK, + Iog—[NHﬂ
b [NH,OH]
pOH=474+mgg=504

pH=14-5.04 =8.96

Decomposition of HI on surface of gold is a zero order reaction.

2.303 a
log—.
a-x

For a 1% order reaction k =

For 2" order reaction k :%[ 1 —ij.

FIITIEE Ltd., FITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942

website: www.fiitjee.com



AITS-PT-1 (Paper-1)-PCM (Sol)-JEE(Advanced)/18 6

Solution for the Q. No. 29 to 31.

Hybridisation — sp®d®
Shape — square pyramidal
Lone pair in central atom = 1

Cl

licL] @%

Cl

Hybridisation —spd
Shape — Linear
Lone pair in the central atom = 3

XeOF, Xe——=0

2

Hybridisation — spd
Shape — T-shaped
Lone pair in the central atom = 2

SECTION -C

32, 2LINO, —Li,0+ 2NO, +%o2

1 mol of LiNO; will produce NO, =1
2Mg(NO, ), —*—2MgO +4NO, +O,

1 mol of Mg(NOQ, ), will produce NO, = 2
2Ca(NO, ), —*—2Ca0 +4NO, + 0,

1 mol of Ca(NO, )2 will produce NO, = 2

2NaNO, ——2NaNO, + O,
Total number of moles of NO, produced =5

33. V=2.188x106x£m/sec.
n

o 2188x10°x1_

5.47x10°
.. According to de-Broglie, total number of waves made by an electron in one complete revolution
=n=4
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34. The following species are paramagnetic.
N;, O;, B,, H,, He;

35.  CH,COOH+NaOH——»CH,COONa+H,0

6x0.1=0.6 ~ *x0.1 0
0.6-0.x 0.x
The resulting solution is a buffer solution.
[CH,co0" | 0.3  log__ 0%
H=pK, +logm————= 2 =109
pH=pK, g[CHSCOOH] 0.6 —0.x
0.x log2 = Iogo—'x
pH =pK, +log———— 0.6-0.x
0.6 -0.x
0.x O—X =2
5.04=4.74 +log———— 0.6 —0.x
0.6 —0.x X =4

36. A(g)==B(g)+C(9)

10(1-a) 100 100
D=@=50, d=§=41.5
2 2
D-d
d(n-1)
_ 50-415
41.5(2-1)

.. Number of moles of ‘C’ at equilibrium =100 =10x0.2 =2

Mathematics PART — Il
SECTION - A
37. Shown in the figure y-axis
X-axis
0
B 3
X=— X=—
2 2
1 1
X—-= X—=
38 (A) X = X
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x(x? -
i Y

4(x4—x +1) 8

So: f(x)=2x+[x]+%sin2x injective but not onto

(B) f'(X) = =x° cos x + x* (3 sin X + 2 €os X) + 4x(Sin X + 2)
Many one onto

n-1
39. T, = 1 f[ij where f(x) = X+ 3+ X%+ 2, f(x) is an increasing function for ¥ x > 0.

ns \n

T, =E{f(0)+f[1j ..... +f[”—‘1ﬂ
n n n
1

T, < I(x +x3 + X +2)dx—£
5 60

3(/)
Il
S|
M-

Il
il

B (OmER

"T|sint + cost

40.  (A) Let j dt=A,
0

T 27 | o}
An>1{j|sint+cost|dt+jw+ ..... }
Ty . 2

51 1+l+1+ ..... +l I|sint+cost|dt
T 2 3 nJ{y
2\5[ 1 1 1)
tot3t

n

) 3vsinx +8 —3+/sinx 2\/3\/%(8—3\/%)

2
(D) 1§tanx§\/§ and §<1<ﬂ

Y X Y
So: §< tanx 4«/5
T X T

41. %cosec2 (x2 + yz)d(x2 + yZ) = 2[%)3 d[%j

2(y/x)4
4

= —%cot(x2+y2)— +c=0

718

a2 =[x @)
us
718 718

I= [f(fL-x))dx= [FL-f(x))ax ... )

18 /8

(1-
So, 21= E
4

FIITIEE Ltd., FITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: www.fiitjee.com



9 AITS-PT-I (Paper-1)-PCM (Sol)-JEE(Advanced)/18

r
2, sin2x 2, cos? x [ cos?x
43. J'exsec X tanX[xtanx— 5 jdx = Iexsec x—tanx T(xseczx—tanx) +[ 5

2
2y COSs™ X
xsec” x—tanx > +c

=€

44.-46. (I) f(x) = |[x — 6] — |x — 8|]| = [x* — 4| + 3x — |x — 7> is continuous V x e R and not differentiable at
=-2,2,6,7&8
(1) f(x) = GG = Q)X? + 11x + 24| + sin|x — 7| + cos|x — 4] + (x — 1)*° sin(x — 1) is continuous
V¥ X € R and not differentiable at x = -8 & 7

(x+1)3/5—E ©oXx<-1
2
(1 f(x) = [x ——J cos” 4x3 —3x) : —1<x <1 is discontinuous at x = —1 & 1 not differentiable
(x-1 )5/3 D l<x<?2

atx =-1, —l &1
2

(IV) f(x) = {sin x}{cos x} + (sin*a{x})([x]), X < [-1, 2n]

Let g(x)= (sinn{x})([x])(sinzn{x})

cont.at x =1
g'(IM = g'(IN) so differentiable at x = | and for {sin x}{cos x}
Doubtful points for non differentiability are x = 0, kil , %ﬂ

Tcl
-+ {sin x}+{cos x} is discontinuous at x = 0, g , 21

So not differentiable at x = 2nm, 2nn + g

47.-49. () (3_1) P+ x-3 <
(I u—sm[ln{ H+cos[ln{ 4-x° D
1-x

Ja—x2
[““‘*2]

- < In < oo

1-x
So; V2 <u<+2

(1) Let [x + 5] =t; g(t) [0, %}_{1}

4
__(t-2)
9= 2y
(IV)o<cos'x<m
—o<Incos™' x)<Inm<2
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SECTION -C
50. Let cot A= athen a®+ a’la+ x| + |[a’ + =1
|a® + a’| + [a® + 1] = (a* + 1) — (@’ + a°)

lo| + Bl = —B

So,a>0andpB <0

Now take cases: a<-land-1<a<0&0<a<l
j_iﬁ
V5 6

Finally we get, a € (-, —5]uU {—

51. - 0<f(x)<2

and g(3) < [-2v5,-4]U[4,2V5 ]
Also ]:g(x)dx = If'(x)dx =(f(4)-f(0) €(-22)) 25

Case-l: Let g(x) > 0 and g"(x) > 0 S K

4
Clearly jg(x)dx > Area(MDKS) = 4
0

Which is a contradiction
Thus, there is no such C
Similarly case-Il: Let g(x) <0and g"(x) <0

«113)  (3_x — |
52. f =f
27 01219 sels,
f(x) = (8 — x)
F1(x) = (8 —X)

(-
2 2
F(2) =—F(6) = 0
F(3) = —f(5)=0

)-(3)o
2 2

f(0) = —f'(8); h(x) = %(f'(x)f"(x))
Clearly: h(x) has minimum 18 zeroes

53. y'=0=>x=2 Y
Let P be the point of inflection
So; P=(2,2b—-a-16)
Equation of tangent line passing through inflection

Pointty=(b-12)x-a+8 ... (1)
LetQ=(2+h,3h-1)
Locusof Q: 3x -y=7 ... (2)

From equation (1) and (2), we get !
So;a=15and b =15
(}Lk4 +2k® +k? +k+1)

1,4 5\
54 lim Y n° R =&{X_] _
o i (3n5 +n®+n+ 5k) 5 o

n5
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