Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

10.
Sol.

Hints & Solutions
Chemistry

PART-A
(Single Correct Choice Type)

C (Concept code: C112615)
MgO + 2HCl——MgCl, +H,0O

Moles of MgO = 40 =1
40

Moles of HCI = 400x5 =2
1000

Moles of MgCl, formed =1 mole =95 g

C (Concept code: C112807)

The third orbit contains 3s, 3p and 3d sub-shells which contain respectively 1, 3 and 5 orbitals. ..

the orbitals 5 + 3 + 1 = 9 are degenerate.

A (Concept code: C111210)

Gases having high critical temperature can be easily liquefied. T, =% (i.e. higher % ratio).

B (Concept code: C112905)
The ionization energy increases from left to right along the periods.

B (Concept code: C114705)
The hydrocarbons formed from(B) will show geometrical as well as optical isomerism.

A (Concept code: C121806)
@

CH,CH=CH-0-C,H, —"—>CH,CH= CH—(l')—CZH5 — > CH,CH=CH-OH+CH;
H
leo18
18
C,H, OH

B (Concept code: C121809)

OH OH
Br Br
Br2/H20
Br

B (Concept code: C121405)
It contains no o - H atoms.

C (Concept code: C111403)

C (Concept code: C111709)
CsH1o is CH3CH = CH — CH = CHCHg3
CHO
P=CH;CHO Q= |
CHO
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11.

12.
Sol.

13.

14.

Sol.

15.

Sol.

16.

Sol.

Sol.

Sol.

2p MM, CH,CH = CHCHO

(|:HO Conc.NaOH C|:H 20H H3O

CHO COONa COOH

C|:H ,OH

B (Concept code: C112615)

C (Concept code: C110204)
Meq Of Mno; = Meq Of M2+

N1V1 = % X 1000

Or, 600 x 25 = 275
55/n

On solving, n=3
LX=2=n=>x=3+2=5

x 1000

B (Concept code: C121809)
A (Concept code: C110309)

OCH 3 OH OH OH
NO,

OH NO,

O
|
@ ()

NO NOH
B (Concept code: C111207)

P
Pen, = Xew, XP = Wlew XP:E

B (Concept code: C111208)

W
e, New, |4 35 1 1
—_— —_— === X —=—
e  Nie \16 % 2 8
The no. of moles of the gases will be reduced to half. Since effusion takes place from one container.

PART-B
(Matrix Match Type)

A—>PR,B—>PS,C—> QR,D— PR (Concept code: C110107)
The 18" ¢~ of Ar is present in 3p subshell, in Fe?*, it is 3d and so on.

A—->QR,B—>PS,C—->QR,D—>QS (Conceptcode: C124602, C 124603)
Snl, E1 > 3°>2°>1°

Sn2 > 1°9>2°>3°

E > 3°>2°>1°
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3. A - PS, B - QR, C - PR, D - QS (Concept code: C121806)

4. A - PS,B— Q,C— PRS, D— RS (Concept code: C121402)
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Mathematics

PART-A
(Single Correct Choice Type)

1. C M120311

1. Put g(x):y:xz—2:>x=a/y+2:f(,/y+2):0
=y° +20y* +40y°® +79y* + 74y + 23 =0
Roots are g(x,),9(X,),9(X;),9(X,).9(xs)

9(%1)-9(%2)-9(X2)-9(X,)-9(X5) —30g (XX XX, X5 )
~23+30=7

2. A M110823
2. Let c=(a,0)(a>0)
Radius (r)= a

NA

d distance from (a, 0) to 3y —x=0 is %

Length of the chord =2\r* -d*> =2=a=2
Centre (2, 0), radius =2

3. D M111001
3. Now according to condition a>1

b>-10b+25=a>1
=b?>-10b+24>0
=(b-4)(b-6)>0i.e. b<4 and b>6

=b¢[4, 6]

4. A M110730
4, Clearly two sides are x—2y+1=0 and x+y=0

As orthocenter lies on x —2y +1=0 is right angled (let at B)
Third side passes through (1, 1) and is perpendicularto x -2y +1=0
= Third side is 2x+y—-3=0

. Circum —radius = EAC = %
2 3
5. C M120604
5. We have 2a® +a+1>3a” -4a+1=a’-5a<0 .............. (A)
Also 3a’ +4a+1>(3a-1)(a-1)>0 3&6(—00, %)u(l 23 I (B)

Intersection of (A) and (B) yields a e (O, %) U(15)

6. C M111102

2
6. We have are = \/{10—2) +(24—20)2 = /%SJF 6 =%

Clearly other focus is at (-5, 16)
As hyperbola touches y — axis = y — axis is tangent

=pp, =b* =Db’ =50=a262—a2:>50=2+f?—az_87?:>2a=4\/89
7. B M120606
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3(x+1)" 2<x<-1

2 . us

7. f(x)= gxx’ -1<x<1-{0} | |

-2(x-1) 1<x<?2
f'(x) DNE at x=-10,1
Sign of f'(x)
8. C M110919
8. Equation of AB is y(A+3)=4(x+2)
= (3y —4x)+1(y—4)=0 represents family of lines passing through (3, 4)

Comprehension Type (09 — 16)

9. A M120415
10. D M120415

(09 - 10)
Sol. 9-10
Degree of f(x) is 3
s f(x)=ax’ +bx® +cx +d
From given equation azg, b=0=c=d

; f(x)=£x3

9
(11 -12)
11. D M120316
11. 2<2 and 2" <2=xe(—0,1) and = x (-1, »)

Taking intersection x (-1, 1)

12. A M120317

12. For xe(0, 1),f(x)=cos™*1+cos™0 =g
For x=0, f(x)=0
So, range of f(x) is {0, g}

(13 - 14)
13. D  M110739
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B (L, \/3)
13.  d(P,0A)<min[d(P,0B),d(P.AB)] '
= d(P.OA)<d(P.OB) and y
d(P.OA)<d(P.AB)
When d(P, OA)=d(P,O0B), P is J
equidistant from OA and OB, or P .
. . AT )
lies on angle between bisector of HH HEEEPN
. IEEEEEEN] LLILLLLLL /X
lines OA and OB. 0 M(L, 0) A2, 0)
Hence, when d(P.OA)<d(P.OB), point P is nearer to OA then OB or lies below bisector of OA and
OB. Similarly, when d(P,OA) <d(P,AB), P is nearer to OA then AB, or lies below bisector of OA and
AB. Therefore, the required area is equal to the area of AOIA.
Now, tan ZBOA = ? = \/5
= /BOA =60°
Hence, triangle is equilateral. Then 1 coincides with centroid, which is (1%}
1 1 1 .
Therefore, area of AOIA is —OAxIMz(—ijx — :1\/§ sg. units
2 2 3
14. B M110739
14.  OP<min[BP,AP]
= OP <BP (when BP < AP)
OP < AP (when AP <BP)
Let OP = BP. Then P lies on the perpendicular
bisector of OB. For OP = AP, P lies on the
perpendicular bisector of OA. Then fro required Y B(l \/5)
condition, P lies in the region as shown in the
figure. The area of the region OMPN is
0 O
1 0 N
1|1 1 1 3 1
1 3 \/_ 3 ¢ M(1,0) A2 0)
2 2
0 O
1 \/§ 1 1
2|2 23] B
(15 -16)
15. B M120323
3 2 2 2
15. g(x):x - X _1—x+ =—2+2x —2x:x -x-1
x(x-1) 2x(x-1) x(x—1)

e, L)

Now for y = f , wWe must have mzo or x(x—l)

:xELXE_oo i} (0,1)u{1+2£,00]
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16.
16.

(A)

(B)

C M120317
xZ—-x-1

y=9(x)= x(x—1)

=(y-1)x*+(1-y)x+1=0

Now X is real, :>D20:>(1—y)2—4(y—1)20

=(y-1)(y-5)=0
=y e (-0 U5 »)

A-5S B -Q

xf(x) is a polynomial of degree 5

PART-B
(Matrix Match Type)
C—P

D->R M110617

= f(x) is a polynomial of degree 4 such that coefficient of x* is 1

Again, f(x)—x=(x—-1)(x-2)(x—3)(x—4)

(A)  f(5)=29
®) Li_rg%(;)=Ixim(x—l)(x—2)(x—4)=2

©) ”mf(x)—x:”m(x—l)(x—B)(x—4):1

D) f'(2)=3
A—>S  M110714
B—>P M110718

C->Q M111103
D—->R M110820

OA=1+4cot6
OB=4+tan6
OA+0OB=5+4cot0+tan6
>5+2,/4cosHtan0

—5+(2x2)=9

AB =22

oc=+\2

Maximum value of d is OF

=2+22=3/2

(1.4

B (2, 0)
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(©

(D)

3.

b%/a \
2ae

tan30° =

= 2 e-e?-1

NE]

P(ae, b/a)

— J3e?-2e-3=0

«
2+4+12 2+4 (~ae, 0) o
- e= =
23 243
S e=>-03

B

Let length of common chord be 2a,
then

J9-a? +16-a%> =5

J16—a? =5-+/9-a?

—16-a>=25+9-a> 109 -a ©
109 -a* =18

=100(9-a")=324, i.e.

100a> =576

2 [B76_28
“\100 10

2a-24_K_x_24

A—>S B >P C-Q D >R

Since f(x)is minimum at x = -2 and maximum
atx =2, let g(x)=ax’ +bx* +cx+d
. g(x) is also minimum at x =—2 and maximum

atx=2
s.a<0

-+ aisrootof x> —x—-6=0, i.e.,, x=3,-2
soa=-2
Then g(x)=-2x> +bx* +cx+d .

(ae, 0)

Q(ae, —b*/a)

M120606

~.9'(x) =—-6x" +2bx +c =—6(x+2)(x - 2)

(-.-g(x) iS minimum at X = —2 and maximum at x

= 2)

On comparing, we get, b=0and c =24

Since minimum and maximum values are

positive. Y
9(-2)>0=16-48+d>0=d>32

Itis clear d> 32

Hence, a=-2,b=0,c=24,d>32

_2 o

A —->RP B -»Q C-oT D —-S
In]]

X2

f(x)=|n|x|-kx* =0=k =
Consider g(x)= I::—Zx,x >0

g(x) is increasing in (0, x/E) and decreasing («/5 oo).

M120614
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Physics
PART-A

(Single Correct Choice Type)
B (Concept code: P120216)

£ & ¢

Required value = (V, -i) _ = S R 2R

A (Concept Code: P110502)

2
1 3
W =-mgh+ =m|,|=gh
on+ 2n| Bon]

— _Mgh
4
B (Concept code: P110420)
ni = k(|1 - |)
where | is its natural length
N2 = k(|2 - |)
n _ (-
n, (Iz - I)
On solving, = M =N
(nl - nz)
Now, Ny = K[(l. = 1)]
— k{ll _ (nllz — n2ll):|
(nl - nz)
k = M
(,-1,)
B (Concept Code: P120104)
— k}\, ° 2
E= E(—I + j)

C (Concept code: P120104)

If all quadrant have same surface charged density o then electric field be ZL . Hence, the required
EO

electric field be %x S

2¢,

B (Concept code: P120108)
The charge q is completely closed by four identical given box. Therefore, the required

flux = 1&

E0

C (Concept code: P110216)
Q -

cos 6= — R

Fol!

C (Concept Code: P120208)

FHITJEE Ltd., Punjabi Bagh Delhi Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000




Ai2TS—1(XIl) | SET—A | APT-4 |

Page |10

Sol. 4xgE=M
24 M+,

9. B (Concept code: P110411)
Sol.  For just slipping f = pusN
= Fcos 6 =pusmg - F sin 0)
= Feos0 1
mg-Fsin6 3

10. C (Concept code: P110412)
Sol.  Just aftert = 4 sec.
Q- Fcos6 -, (mg—Fsin®)
m
a= E = = 1
3 4
After t = 4 sec.
a Fcos6 -, (mg—Fsino)
m
a F(cos6 Jrrnuk sino) .

19, 5
V= (2 -16)—>(t-4
28" )= (=4

At t=20sec, v=112m/s

11. D (Concept Code: P120105)

Sol. E= Lr
4e,

r
Vag = Ex—
AB >

12. A (Concept Code: P120105)
Sol.  Vep=Ercos90°=0

13. A (Concept Code: P110413)
Sol. Vxt=/

14, B (Concept Code: P110405)
Sol. Ncos6=mg

15. B (Concept Code: P120207)
Sol. E =3
4

= E=12

16. D (Concept Code: P120207)
Sol. Voe=0

PART-B
(Matrix Match Type)
1. A—> PS B->R C—> PQST D->Q

(Concept Code: P110512)

Sol. ForceF = (—)d—U
dx

2. A—>Q B—->P C->S D—>R
(Concept Code: P121424)
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Sol.

0 Q-Q: 3Q-Q:
3Q-Q:
O (o]

Q1 -Q Q:-3Q

Equating net electric field equal to zero in left most plate.
3

3Q-Qu=Qr = Q= 22,

". the final charges are as shown below.

sqi| | Q2 3Q12| f36p

o 3012
3. A - RT B—>Q

(Concept Code: P110320)
vy

C—> P D—>S
Sol.

Y £
0 V, cos6,

V2 cos (02 + 6
5 2 (62 +0)

A 0

01 V1 c0s0,

—> \/1 cos (01 + 0)

4. A->R Bo>P C->S D->Q
(Concept Code: P121512)
Sol I_2+3—5+4+6_1

243454446 2

VD=2—%><2=1V

; VC=VD+3—%><3=2.5V
1

Vo=V, -5-_x5=5V vA=vB+4_%x4=_3V
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