FIITJEE MONTHLY ASSESSMENT TEST

PHYSICS, CHEMISTRY & MATHEMATICS
CM Test-2

Batch: CM-1820

QP CODE: 114030

ANSWER KEY
SECTION-I SECTION-II SECTION-III
PHYSICS C.CODE CHEMISTRY C.CODE MATHEMATICS C.CODE
Part-A Part-A Part-A
P110708,
1. D P110715, | 1. B C111909 1. |A M110115
P110718
P110715, M111007
2. A p110718 | 2 B C110503 2. | A M111008
3. A pP110805 | 3. A C111901 3. |B M110105
4. C P110806 | 4. C C110503 4. | A M111001
5. B P110807 | 5. B C111901 5. | B M111002
P110807,
6. A P110607 | 6. B C110502 6. | A M110116
P110609
P110701
7. B P110716 | 7 B C111904 7. |D M110115
8. C P110801 | 8. C C110501 8. |D M111013
P110721 C111901
0. ABCD p111825 | & ACD C111906 9. | ABC M111002
P110723
10. | AC p111831 | 10- [ ABCD C110504 10. | AD M110116
P110714
11. | AB p110715 | 11 |BC C110502 11. | CD M111005
12. | BC P110807 | 12. | ACD C110507 12. | AD M110104
Part-B Part-B Part-B
(A)-T (A)-Q (A)-R,S;
(B)-T P110810 (B)-PS C123203 (B) - P,Q,R,S;
L or L 1(c)ps c123204 | | (C)-RS; M111022
(D) P (D)-S (D)-R,S
EA;—PQRST gyt EA;-R,T EA; ‘R
B)- PQRST B)-Q.,S C110502 B) - P;
> |(©PgsT | PL90T |2 | (cppT C110503 | > | (O)-Q; M110118
(D)- PQRST (D)-R,T (D)-S
Part-C Part-C Part-C
1. 4 P110712 | 1. 5 C111902 1. |6 M122128
2. 5 P110802 | 2. 8 C110504 2. |8 M122128
3. 2 P110708 | 3. 1 C110504 3. |9 M112403
4, 6 P110717 | 4. 4 C110503 4. |4 M110118
P110804 M110118
5. 4 P111803 | > 4 C111908 5. |7
6. 6 P110717 | 6. 9 C110501 6. |0 M110110
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HINTS AND SOLUTION

PHYSICS
PART - A
8. C
Vg = 44/0R
J=AP
~[Tdt=2M(v-4/gR
—[Tdt=2M(Ro-4,/gR (i)
([Tdt)R =MR?o (i)
From (i) and (ii)
©= §\/§ and v = §,/gR
- 3\R 3
11. AB
20 — T, = 2a (for 2 kg block) ...()
T, — 10 = 1a (for 1 kg block) ...(ii)
L S (2)|"1\\2 12)-2_ (for the shaft + disc system)
2 22 l2) 272
So, T\-T,=2a ....(ii)
After solving these three equation
a=2m/s
12. BC
2
Ve = c-),’Fl2 —% = (0% (from pure rolling)

mgh = 1mvgm + %%mRzm2 (from conservation of energy)

10gh
- VoM =43

1. 4

PART -C

2 12Rdeng
2 j(m—.uQ)RgP-.COSBdEI = 2011, — 1, RAQ
0

- 2(1y — 1y )RAG piRdorg
2nRA
2 5
1 R
20/ R—= |2 R-—
g[ ﬁj ”‘g( ﬁ]
2
< =5k
m \/E_l g
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MONTHLY ASSESSMENT TEST-2 (1820) 20
4, 6

F1:3FandF0:2F1=6F=60N

Fg
Xo 2Xy
Ay )
B c
Fo F
) 4
T o
a=—
m A /. 5
_TI/2_6_T & \L
mi*  ml a
12 M
I T 3T 4T T
aA=a+OL—=—+—=_, . aba“_
2 m m m
B Requiredratio:4T/T:4
m/ m
6. 6

In equilibrium vertical line passes through the centre of
mass of the system of three rods.

Let O be the centre of mass.

In triangle AOP, tan 6 = ”—2 :%

21/3

Sin0 =

CHEMISTRY
PART - A
2. B
NaH,PO, is incomplete acid salt
pKa2 +pKa1
2
) ka +pk1
2
~215+7.20 9.35
2 2

pH =

=4.675

4, C
HA + NaOH —— H,0 + NaA

1
€4 ky, of NaA
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_ ka
e
_ 10 0
1074
6. B
Factual
8. C

When AgCl just starts to ppt
(Ag")(cr") =Ksp (AgC)

(Ag"}(0.05) =107

= == -2x107°
0.05 5

Conc. of I” at that time when
Ag*} —2x107°

:Ag+ } [r} —4x10716

2x107° (r) —4x10716

_rJ —2x1077

10. lgactual (Buffer)
11. Factual
12. (A)(C)(D)
0.1M 10 107°
HA— H" +HA™ kal
HAT=——=H"+A2 kK, =107
1073 103 1072 2
kg, >>>Ka,

So, (HJr )total = (H+) from 1% step

. 10°x1073
4 01
Pkaz _pkai 19 57

=10"°

2. 8
CHzNH,+ HCI —>CH3NH§CI‘
0.1mole 0.08 mole 0
0.02mole O 0.08
Basic buffer apply hendersen
Equation
salt
pOH _ pky +log [ ]
[base]
4, 4
Nax

Salt of w.a.s.b
(Degree of hydrolysis)
ko

h= |—
kaC
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PART -C
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MONTHLY ASSESSMENT TEST-2 (1820) 22

=104
So, x=4
5. 4
1 1
=A, +EBZ —>AB An=-100kJ/mol

2
—100—}><£><§—X
2 2 2

= X = 400 kJ mol™
4+0+0=4

1040:(—0Hf

10 - (~oH)

pOH =5

p"=14-5=9

MATHEMATICS
PART-A
1. f(X)=3x2+2x—-1=(x+1)(3x—-1)
= f(-1)>0 and f(%j <0

N\ /

= -1<A< i
27
2.
/-Wse, 4sino)
\#60 cos
cose+y5|n6 1
5xsec —4ycosec =9 5 4
Area of APTN 91 APTN dk {ks- 91
Area of APSS' 60 APSS' dk {ks- 60
1 i—gcose 4sin6
2\ cos 9 5 _
= -
7.6.4sin6 60
2
3. f(p) = —f(q) = either f(p) f(gq) <0 or f(p) =0="(q)
= exactly one root in (p, q) or roots are p and q

FIITJEE Ltd. Property No. 80, Behind Sales Tax Office, Mangal Pandey Nagar, University Road, Meerut. Tel: 0121-4054378, 7351004567
Web: www fiitjee.com



MONTHLY ASSESSMENT TEST-2 (1820) 23

4, Let (a, B) = (\/§cose, 2sin0)
R(2sin®, 2sinb)

Q(J§ cos0, 0)

/ RENP(aB)
OJQ

Area trapezium PROQ = %(PR + 0Q) x (PQ) = 2cos(20 — n/3) — 1

PROQ = %(PR +0Q) x (PQ) = cos(20 — n/3) — 1/2

= maximum area = 20 = n/3 = 0 = n/6

5. a=cosa & b=sina (b>a)
2

a
X=+ —&y=%he
b y

FIITJEE Ltd. Property No. 80, Behind Sales Tax Office, Mangal Pandey Nagar, University Road, Meerut. Tel: 0121-4054378, 7351004567
Web: www fiitjee.com



MONTHLY ASSESSMENT TEST-2 (1820) 24

6. f(xX) = (@ + bx + ) — (—p>x2 + gqx + )
f(a) = 0 — (—ve) = +ve
f(a + 5) = (—ve) — (0) = —ve = root in (o, o + 5)
4 2
7. Z(E+E):g+ﬁ+ﬁ+l+l+g: 1+l+l_3zm_3:L2a+l_3
paj p a v p a vy a B vy apy a
—a?+ iz +1 = minimum value is 3
a
8. No point of intersection of ellipse with the circle with S, S, as diameter
X2 y2
¥+F:1and X2+y?=a2-h?
a?— b2 < p? = 2b% > a2
= E > 1 ise< =2
a2 2
9. HH’ & SS’ have same mid-point
= HSH’'S' is a parallelogram
C,

%0801
H/

. x>y .
let one ellipse be—2+F =1 ..(>)
a

H lies on it
also H = (ae, cosb, ae, sino)
putting in equation (i)
1 1 1
Cc0s20 = - + S =337
el eZ eleZ

(A), (B) & (C) are correct. (C) follows from (B)

11. Tangent at (4cose,£sin 6) is 16x (4 cos 0) + 11y(,£sin 6) = 256 It touches (x — 1)2 + y2 = 16

i Ji
[40056 ﬁsinej 16x (4 cos 6) + 11y[ ﬁsinej =256 (x—=1)2+y?=16
,\/ﬁ 1\/]3
| 4cos6—16 =4 = cos 6 =1/2 = 9=£,@
|«/16 cos®0 +11sin’0 3 3
PART-B
1. Equation of tangent be,

y = mx + Va?x? +b?
P(h, k) satisfies it
—  m(h?—a?) - 2kmh + (k2 —b?) = 0

2 2
m1+m2:tanoc+tan[3:% andmlmzztanatanB:%

2hk

= et e iy
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nm

(A) at+p= > = hk = 0 if n € even le (pair of straight lines
h? —k?=a?-b? if n e odd (hyperbola)
k2 _ b2

(B) mlm2 =A = m =A

(1) A =0 = pair of lines
(2) =1 = hyperbola
A =-1 — circle
A =—2— ellipse
© tanoatan f=p
2hk
h? —a®
(1) =0 — hk =0 — pair of lines
2)pu#0—> we—2xy—paz=0
A=—-pa?#0&h*-ab=1>0 = hyperbola

(D) cota+cotpf=c
- il o ce-b)-2nk=0
rnl m2

(1) c = 0 — straight line
(2) ¢ # 0 - hyperbola

PART-C

1. x+y=17;xy =60, To find \x* + y?

P
now, X2+ y2= (X +Yy)2—2xy
=289 -120=169

:>,fx2 +y? =13

C
T a
ae, 0)
D

r= % (A is area of triangle, s is semi-perimeter of triangle OCF)
1ae.b
1=—2  ae=6,a%*=36=a’-b?
b+ae+a
2
b+a+6=6b
a+6=>5b
(5b — 6)° —b* = 36
b=0, § ra= E
2 2
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n k 1 2 n n!
3. fix,n)=>log, |—|=log,|=|+log. |—|+...... log.| —|=1log, | —
R e RIE)
| | | |
given: f(x, 8) =f (x, 9) :Iogxﬁg—éj = Iogx[%j: 8—8 = 9_53 Xx=9
X X X X
4. Ans. 4
f(5) =-3f2) = 37a+11b+4c=0
f(3)=0 = 9a+3b+c=0
= a=b,c=-12a
5. Ans. 7
8+ b7 = (o + B + (1 - o) = (o + 1)(B? + 1)
6. Ans. 0
(32+8VI5) = (31+8I5) "+ 1
= (@a+byr=a"+hbr = ab=0 or n=1 - x?-3=1
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