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IMPORTANT INSTRUCTIONS:

(1)  The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is
Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only one correct answer.
Each question carries +4 marks for correct answer and —1 mark for wrong answer.

(7) Section - B (21 - 25) contains 5 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and
-1 mark for wrong answer.

- /
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PART I: PHYSICS

1.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Radius of electron in ground state of hydrogen is ao, and radius of electron in He+ ion in 3™ excited state

. a, .
is a, then ?0 is

—h

©® = @3

Al
—
(o]

3 @

Electric flux ¢ is related with linear charge density A and surface charge density o as ¢ = a) + Bo where
o and B are of appropriate dimension then dimension of (B/«) is:
(1) Displacement (2) Area (3) Electric field (4) Velocity
(1)
¢ =0ai+Po
oA = fo
B_x_aL _Q L*
a o Q/I2 L Q
= L (Length)

The displacement of a particle as function of time is x(t) = A sin(t) + B cos2(t) + Ct2 + D. Find dimension of [%}

(ML (2) L°T-2 (8) LT-2 (4) L3T
(2
Dimension — A — [L]
Dimension - B — [L]
CT] =[L]
Dimension - C — [LT3]
Dimension — D — [L]
ABC _ [LJLJLT?
5 L %[L ] ]
Dimension = [L2T2]
A small point object Is placed at some distance Irom a convex spherical surface ot radius ot curvature H

and refractive index 1.5 as shown in the diagram. It was found that image is formed at equal distance
from P. If the distance at which object is placed from point P is x then find x.

So,

X="7

+—r

o) P\(\ !
V4
VY

l glass (n = 1.5)
Radius =R
(1)1.5R (2)2R (3)3R 4)5R

@
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Sol. M2 _Mi_M2—H4
AR R
15 1 05
—_— =
v v R
_25_05
Y, R
v=5R
5. For given velocity - time (v-t) graph. Find the distance travelled upto 30.5 sec
v(m/s)
A
400 ot
200
» t (sec)
2
(1) 10 Km (2) 11 Km (3) 12 Km (4) 13 Km
Ans. (3)
30.5
Sol. Distance = _[| v |dt = Area under v-t graph with +ve sign.
0
v(m/s)
A
400 |- = D
2
00 c
A ‘B ic .
(2) (30.5)
= Area (ABEF) + Area (BCDE)
= % x (200 + 400) =x 2 + 400 (30.5 -- 2)
_ 600+ 400 x 2865
10
=600+ 11400 = 12000 m = 12 Km
6. Two identical ball of mass m and radius R are released from rest on two inclined planes of length / as

shown in diagram. If balls are rolling without sliding then find the ratio of the square of the speed (v12 :vg)

with which they will reach on the ground.
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Release

Release m, R
m, R
¢ 14
30° 45°
Vi1 Va2
1 1 1
(1) —= (2) = @) - 4) —
J3 J2 242
(2)
H.S
ay =951 v2:v3
1+—
m R?
gxsin30 gsin45
a1 =—2 32 =—2
2/3mR 2/3mR
T+ 5 1+ 50500
mR mR
:%:3_9 s = g/J§ _ 39
'"5/3 10 275/3 52

v 2xayxl  3g/10  5J/2 1 vi A

%

= = =— = —
2a,x1 7g/5J2 10 2 T |vE 42

Statement-I : Hot water moves faster than cold water.
Statement-II : Soap water have higher surface tension than fresh water.
(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

3)

Statement —I: Due to increase in temperature Viscosity decreases and K.E. increases so hot water
moves faster so it is true
Statement-II : Soap water have Lower surface tension than fresh water.

If force F = xzyi + yzi is acting on a particle along the line y = x for displacement from A(0, 0) to B(4, 4).
Find work done by the force

(1) %J (2) 64 J (3) 63—4 J (4) 256 J

(1)

Given force F = x2yi +y?

Work done W= J?.d? - J’(xzyh y2i).(dxi +dyj)

MOMENTUM Education Pvt. Ltd. : Betiahata Chowk, Gorakhpur. PH. 6389138701 #4



4

4
= Ixzydx + Iyzdy
0 0
4 4
3 2 256
_Ix dx+'[y dy = 3 J
0 0
9. Match the column
Column-I Column-II
(P) When volume change is zero (i) Isochoric process
(Q) When pressure is constant (i) Adiabatic process
(C) When no heat is exchanged (iii) Isobaric process
(D) Work done by the gas is equal (iv) Isothermal process

to heat given to the gas
(1) P — (i) ,Q - (iii), R - (ii), S — (iv

(iv)

(2) P — (ii) ,Q — (iii), R — (i), S — (iv)

(3) P — (iii) ,Q — (i), R — (ii), S — (iv)

(4) P — (iv) ,Q — (iii), R — (ii), S — (i)
Ans. (1)
10. In the given DC circuit, find the current through R = 12Q in steady state

3H
12V ——
VYWWW—r—
R=120Q

(1) 2A (2) 3A (3) 1A (4) 4A
Ans. (3)
Sol. In steady state inductor is short circuited

;L
12V —\
VWWWA———
R =120
I= E= 1A
12

11. Find the position of centre of mass of uniform dics of radius 20 cm with respect to previous origin if

small disc of radius 5 cm cut from the disc

r=5cm

(1) (-2, 0) (2)(1,0) (3) (-1, 0) 4) (-5,0)
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Sol. Let surface mass density = ¢
M1 (mass of disc before removal = 6(nR?)
Mz (mass of smaller disc = o(nr?)
COM of smaller disc = (15, 0)
COM of disc after removal of disc

M1X1 —M2X2 _ G(TI:RE XO)*(G’RI’Z)X'IS

Xcom =
M; — M, on(R2 —r?)
roon = ~15r%  -15x5x5 -15x5x5
RZ-r? (20)2-(5% 25x15
ycom =0
COM (-1, 0)
12. The ratio of electric force to gravitational force between two particles having charges g1, g2 and masses
m+1 and m2 respectively (where symbols have their usual meanings).
(1) 47580m1m2G (2) 4ﬂ£0Gmlm2
Q192 Q:92r
3 q1q2r4 (4) d192
41180Gm1m2 4TC€0Gm1m2
Ans. (4)
1 949,
Sol. e 4w r® GG
FG G m1|;n2 41180Gm1m2
r
13. Which one is the correct option for given circuit for i,v1, and v
i=7?
% 40 Vi
<
ov |

VAVAV‘VAV‘
N
te]
| ¢— 35 —>|

vy}

(1) 1 Amp. 2V, 4V (2) 1 Amp. 4V, 2V (3) 2 Amp. 4V, 2V (4) 0.1 Amp. 2V, 4V
Ans. (2)
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Sol.

40 I vi =4V
6V —/—
vz =2V
o |
Vs = i><6=1x6 =3 volt
8
Diode on
1=8_1a
6
14. Self inductance depends on
(1) only on geometry-’ (2) only on medium property
(3) Geometry and medium property (4) value of current through inductor
Ans. (3)

Sol.  Self-inductance = o N2 Al

Medium Geometry
So, depends on Geometry and medium.

15. The key shown in the circuit is closed at t = 0.
Choose the incorrect option regarding the condition att =0
M——
—C - E

(1) Current in the circuit is zero

(2) Voltage across the capacitor is minimum
(3) Current in the circuit is maximum

(4) Voltage across resistance is maximum
Ans. (1)

Sol. i(t)= %e“ RC
q (t) = CE (1 — e ¥R
: E
t=0, i(t=0)=—

option (1) — incorrect t
t=0,q(t=0)=0
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Ve = g =0 (minimum voltage)

options (ii) — correct

it=0)= E (maximum correct)
options (iii) — correct

va=iR = ExR:E (t=0)
option (iv) — correct

If two dipoles of dipole moment p are placed as shown in figure. Find the net electric force which feels by
a point unit charge at point P?

< r » (2
P. ......................... _’( )
l :
(1) 5
2KP KP J2KP KP
1 2) — 3 4) —
()r3 ()2r3 3) 3 ()r3
(4)
Net electric force at point P
l_:‘:l_:.-|+|__;2
kP, s 2KP , -
= — (—i)+—— (+i
T (D=5 ()
F_KP -

r3

Adiabatic constant of a gas is % If volume of gas initially at 0°C is reduced to one fourth of the original

volume then new temperature is

(1) OK (2) 273 K (3) 546°C (4) 546 K
(4)

PVY = constant

TVy-1=constant

TV -1 = ToVoy-!

v, Y 4V 2’1
To=Ti [—‘J =273(—1J
Vo Vi

Toe=273 x2=546 K

Given a convex lens of refractive index pz in a liquid of refractive index w1, p1 < p2 having radii of curvature
R1, Rz then Rz surface a silver polished. Where should an object be placed on the optical axis so that the
real and inverted image is formed at the same place

1) (o +1q) | Ry | 2 ni|RylIRo |
(ho = p4) po(|Rq[+[R2 |-pq|R2 )
| Ryl|Ra | pi|Ry|—|Ra |
(3) (4)
po(2|Ry|+|Ra |- |Rz |) a(IRy | +|R2 | —n1yIR1 | =Rz |)
2
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Sol.

J

:i=_2[ﬁ_1J(L+LJ_E
fc M Ri Rz2) R

1 2e-m)(Ri+Ry) 2 R,

— X —

fe M4 RiRz Rz Ry

=

- —1iRiR, _ N SANAD
(h2 —p)(Ry +R2) + Ry pa(Ry +Rz) — iRy

19. What is the dimensional formula of torsional constant ?
(1) [ML2T-?] (2) [ML3T?] (3) [MeLT?] (4) [M2L1TZ]
Ans. (1)
Sol. [ML2T3)
20. Find the time period of a cube of side length 10 cm and mass 10 gm oscillating in water (Density of water

= 10% kg/m3 and g = 10 m/s?)

(1) L second (2 L seconds (3) L _second (4) — second
25 50 5

Ans. (2)
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Sol.

— (AX)pwg = ma
— Axpwg = m(w?x)

2 = _%g
m
oo 2T /prg
T m
m
=T=2n
Ap,9
-3
T 2n\/ 10 x10
10x10x10 ™% x10~2 x10
-3
T=2n 130 = 2nv107?
=21 x 102
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PART II : CHEMISTRY

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Which complex will show facial and meridional form-

(1) [Co(NH23)e] (2) [Co(NHz3)sCl] (3) [Co(NH2)4Cl2] (4) [Co(NH3)Cl3]
(4)
Cl Cl
HsN HaN
3 \Cl 0/czl 3 \C| 0/m
HaN/l \CI HsN/ | \NHs
NHz Cl
Facial form Meridional form

The depression in freezing point of 0.1 molal solution is 0.558, then complex will be-
(1) [Co(NH3)sCl2] (2) [Co(NHa3)sCI]CI (3) [Co(NH3)4Cl2] (4) [Co(NH3)Cl3]
(1)
ATi=i.Kem
0.558 =ix1.86 x 0.1
i = 0.558 _
1.86x0.1

Which of the following element does not lie in same period.
(1) Osmium (2) Iridium (3) Palladium (4) Platinum
(3)

Which of the following pair of ions are same coloured ?

(1) Ti#+, VB+ Sc3* (2) Cr2+, Cu2*, v** (3) Cr3*, Ni2*, v+ (4) Mn3*, Fe?*, Zn2*
(2)

Cr2*, Cu?*, V4 (Blue)

Find AG of reaction at 298 K
N204 (g) == 2NO3 ;
AH = +50 kJ/mol & AS = 5 J/mol-k

(48.5)
- AG=AH -TAS
= 50 kJd/mol — 298 x S kJ
1000
=50 - 1.5 kJ/mol
= 48.5 kd/mol.

The pH of 0.1 M C2HsNH:2 solution is 9. if Kb = 10> then find x.
(9)

pOH = %(pr —log C)

5= %(pr —log 10-1)

10-1=pKo=9
ko=10°=x=9
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7. Match the column-1 and column-Ii

Column-| Column-ll

(A) | Octet complete (i) | BCls, BeCl:
(B) | Octet expanded | (ii) | NO2z, NO

(C) | Octet incomplete | (iii) | CCls, CO2
(D) | Odd electron (iv) | H28O4, PCls
(1) (A) - (i) ; (B) = (iv) ; (C) > () ; (D) > (i)  (2) (A) — (iii) ; (B) > (i) ; (C) = (iv) ; (D) — (ii)
3) (A) > (iv); B) = () ; (C) — (i) ; (D) — (i)  (4) (A) — (V) ; (B) — (i) ; (C) — (iii) ; (D) — (i)
Ans. (1)

8. If 102" molecules are removed from x mg of CO2(g) then 2.8 x 10-2 mole are left. Calculate the value of

X.
Ans. (196.53)

xx1073 102 1
Sol. mole); = , (mole)removed = = _— x 102
(mole) [ 44 ] (mate)Rumoved [6x1023J 6

(mole)er = 2.8 x 10-2

Now,
(mole)i — (mole)removed = (MOIE)et

xx1073 10%

= - =2.8x 10"
44 6x10%
-3
xx10 =2.8><1o-3+1x10-2=[2.8+E]x10-3
44 6 6
-3
Xx10 _ 16.8+10 x 10-3
44 6
X =196.53
9. Incorrect statement among the following is :

(1) SO:2 act as oxidising agent but not reducing agent.
(2) NO:z exist as dimer

(3) PFs exist but NFs does not

(4) PHas has lower proton affinity than NHs

Ans. (1)
10. Two radioactive decays are
A product M =3h2
B —%2 5 product Na, = Ng,
Find ratio of (Na): and (Ns): after one half life of A
Ans. (4)
Sol. Radioactive decays obeys 15t order kinetics
(NB)t _ NBne_?"z(t‘lIZ)A _
(NA) ) N, e~ Mty (NA“ - NBU)
A/t Aoe
_12’(';—2 In8
e 1 e’ N
= n2 . 2 () =4
—l,xT € (Ng )
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1.

Ans.

Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

Calculate the percentage by weight of S if 160 g of organic compound produce 466 g of BaSOa.

(40)
S —» BaSO4
(atoms of S)s = (atoms of S)g.eo,

wt xNgy x1= 466 xNj x1
32 233

Whs  x100= 2% x100=40%
160

(Wt)org. compound
Find the spectral line of H-atom, which have . =900 nm, Ri= 105 cm™"

(1) n2=0 —>n1 =1, Lyman (2) n2=00 — n1 = 2, Balmer
(3) n2=5 —» nq1 =3, Paschan (4) n2 =0 — n1 = 3, Paschan

= A=9x 105 cm =900 x 10-7 cm = 900 nm

Find molecular mass of final product.

CHa
(1) Bro/Fe
(2) Sn/HCI
NOz (3) NaNOz/HCI
(4) H3PO:2
(171)
CHs CHs
Bro/Fe
—_—
NO: NO:2
Br
lSn!HCI
CHs CH:= CHs
HzPO:2 1. HNO2z
— e
Nz NH2
Br Br Br
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14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

CH3-CH2-C-H + H-C-H -
Alkali reflux

l Il
O 0]
(Excess)

OH

OH OH OH
[ H o OH
(1) OH by /;]/ (3) No @) /l/\
OH o OH
(1)

CHa~CH>-C-H + H-C—-H———Aldol reaction

Il { OH
@) O
H
_OH /ﬁ\ on ©
HCOOQO® + H H |
<
OH/ OH HO® Cannizaro

Statement 1 : Fructose gives silver mirror with Tollens reagent although —ﬁ—H group is absent in it.

O
Statement 2 : Fructose in Alkaline (Base) medium converts into Aldose Sugar Glucose which has
—(IZI—H group.
O

(1) Both Statement 1 and statement 2 are true  (2) Both statement 1 and statement 2 are false
(3) Statement 1 is true but statement 2 is false (4) Statement 1 is false but statement 2 is true

M
Statement 1 : Correct
Statement 2 : Correct

—OH A\

——oH 1T on
L oH OH
—OH

Rearrangement or inter conversion between fructose and glucose.

Which of the following reacts with Hinsberg reagent.

(A) <§>—|\1H2 (B) CHa~NH:2 (C) @—NH@
N—CH _
(D) @_ | 3 (E) @—NH CHa

CHs
(MAB,C,E @B,C,D (3)A,C,D,E 4C,DE
(1)

Only primary and sec. amine reacts with Hinsberg reagent.
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17.

Ans.

Sol.

18

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.

2 g phenol react with Brz water to give trisubstituted phenol.
How much Brz is needed to complete reaction in grams. (Rounded off to nearest integer)
(10)

Br
+ Bro ——p
Br Br
OH OH

1 : 3 mol ratio

29 2 x 3 mol Brz
94 94
2x3 . C
Hence 2 x160gBrz2used in reaction. =10.21 g

Which of the following the most stable carbanion is

> OO ()
® ®
P a R S
(MP (2 Q (R (4)s
(2)

Follows Huckel rule hence is Aromatic stabilised resonance energy.

e

Propane reacts with Clz in sunlight to give chiral product which is dichloro product.
is further chlorinated in sunlight to give how many trichloro product.

(4)
H Cl o cl c
)\/H Cl, /hv )\/CJ Cl, /hv )\<CI Cl CI\)I\I
Chiral product cl
(Dichloro) (d+0) Cl Cl

Total 4 product are formed.

In estimation of sulphur by carius method, 160 g of organic compound gives 466 g of Barium sulphate.
% of sulphur in the organic compound is.
(40)
BaS04(233)
Moles = @ =2
233
Mass(s) =2 x 32 = 64

% of § = %x 100 = 40%

MOMENTUM Education Pvt. Ltd. : Betiahata Chowk, Gorakhpur. PH. 6389138701 #15



21. Match the reactions name in given column to correct product formed.

(A)
(B)
()
(D)

Column-|

Wurtz fittig reaction
Finkelstein Reaction
Sand Meyer Reaction

Swart Reaction

(1) A-(S); (B)-(Q); (C)-(R); (D)-(P)
(3) A-(P); (B)-(R); (C)-(Q); (D)-(R)

Ans. (1)

(P)
Q)
(R)
(S)

Column-ll
Fluoride product
lodide product
Chloride product

Hydrocarbon product

(2) A-(R); (B)-(P); (C)-(S); (D)-(P)
(4) A-(Q); (B)-(R); (C)-(S); (D)-(P)
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PART 111 : MATHEMATICS

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Find number of words by using all letters of the word "DAUGHTER" such that no two vowels come
together
(1) 5200 (2) 7200 (3) 14400 4) 3x |5

(3)

D G H T R

Number of ways of arrangement of consonants = |5

Now there are 6 gaps between these consonants.
So, number of ways of arrangement of three vowels A, U, E = P;

So total number of words = |_5><6P3= 120 x6 x5 x4 =120 x 120 = 14400

Find sum of all rational terms in expansion of (1 + 213 + 31/2)6

(1) 144 (2) 612 (3) 720 (4) 562
(2)
= |— % 3% ; O<r,rz,rs<6andri+r2+r3=6
General term Ijlgl&xz X ; <r,rzrn< 1+ r2+r;=6.
r,=0,r,=6
_ r,=2,r=4
Forrationalterm: r, =0 > r,+r;=6 ry=4 .1 =2
r3 :6,r1=0

r, =0, =3
ro =3 5 +rn=3
2T T p=2,r=1
ry =6 5r+r,=0 (=0r,=0

Sum of all rational terms =
|_6 20‘30 |_6 20_31 E 20.32 |_6 20.33 + I_6 21 0 I_6 21‘31+ |_6 22_30

oo~ Tolze Doz Do TBRE T BrRD T B
=1+45+135+27+40+360+4 =612

1
If for an AP, if first term is 3 and sum of first four terms is equal to E of the sum of next four terms,

then the sum of first 20 terms is:
(1) -540 (2) -1080 (3) 2016 (4) 4080
(2)

a = 3, let common difference =d.
i[2><3+(4—1)CI] = i[2><(3+4d)+(4¢—1)d]
2 5x2

50 +3d)=6+8d+3d
30 +15d =6+ 11d

4d =-24

d=-6

20
Sao = =-[2x3+19(-6)] =10[6 - 114] = 10 x (~108) = -1080
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Ans.

Sol.

Ans.

Sol.

Ans.

Value of sin70° (cot10° cot70° — 1) is:
(1) 2

(2)
0 0
Sin70° 09510 cc.)s?0 1
sin10° sin70°

@) 1

N =

©)

sin70° - -
sin70°sin1Q°

Value of cos™ Eco:ax+isinx is, if Xe
13 13

(1) x+tan‘1% @) xtan‘1%
(3)

12 5 .
COS | —COSX+—SInx
13 13

cos"[cos (x — ¢]

12 . 5 5
Let cosd = Iy and sing = —, sotang = —

c0s70°cos10°-sin70°sinf 0°j _ C0s(70°+10°) _ cos80° _ sin10°® _,
sin10°

F o
2 4

sin10°  sin10°

5 5
3) x—tan ' — 4) Xx+tan~'—
(3) 12 (4) x+ 2

13 12
A
y = cos~(cosx)
1
|
| |
| 1 >
0 % 37 4 2n
2 4
= X_d)
= x —tan i
12
(2
Z{sink, + x+sink, +)x} x<0
If function f(x) = X 4 x =0 Iis continuous at x = 0, then value of k2 +k2 is
gfn[kZXH] x>0
X Lkyx+1
equal to -
(1)6 (2)2 ()4 (4) 8

(2)
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Sol.

Ans,

Sol.

Ans.

f(0) = 4

) = fim 2{sin(k4 +1)h h+ sin(ky +1)h}

i 2{(k, +1)cos(k, + Dh + (k, +1)cos(k, +h}
T h50 1

= 2 (ki1 +1 +kot1) = 2 (k1 +ko+2)

f0%) = im 2{rn(k,oh + 1) — n(ksh + 1)}
h—-0 h

2 k2 _ k1
_ koh+1  ksh+1
= fim
h—0 1
= 2 (k2 — k1)
Now 2 (k1 +ka2+2)=4
ki+k2=0 ...(0)
and 2(k2—k1) =4
ka—k1=2 ... (i)
Soki=-1 and k2=1

S0 k% +k3 =1+1=2

A relation defined on set A = {1, 2, 3, 4}, then how many ordered pairs are added to

R={(1, 2), (2, 3), (3,3)} so that it becomes equivalence?

(7)

For equivalence it must be transitive, symmetric and reflexive all.
For reflexive — (1,1),(2, 2), (4, 4)

For symmetric —» (2,1), (3, 2)

For transitive — (1,3), 3, 1)

Total 7 pairs has to be added to make it’s an equivalence relation.

Find value of A for which system of equation:
(L=Dx+AL+2y+(L-1)z=0
X+ (A=1T)y+R+1)z=0

(A=1)x+ (. + 1)y + (h+2)z =0 has infinite solution.

10 2E
(1) @ =
(2
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Sol. Homogeneous system of equation:
A= (A+2) r-1
3 L-1  A+1|=0
r=1 A+1 (A+2)
R2 > R2 - Rt
Rs - R3 - Rq
A-1 A+2 -1
1 -3 2 |=0
0 -1 3
A=-1(-9+2)-A+2)3-0)+(r-1)(-1-0)=0.
Tr-1N=-3R+2)-(L-1)=0.
—-TL+7-3L-6-1+1=0

=2
- 11
9. There are two biased dice such that, for first dice two faces show 1, 2 faces show 2, one face show 3

and one face show 4. For second dice one face show 1, two faces show 2, one face show 3, and two
faces show 4. Then find probability of getting sum 4 or 5, when dice are thrown together.

Mg @3 © 3 35

Ans. (2)
Sol. Firstdice have1,1,2,2,3,4
Second dice have 1,2, 2, 3,4, 4
Now P (sum 4 or sum 5) =P (sum 4) + P (sum 3)
=P(1,3) +P(2,2)+P@3,1)+P(1,4) +P(2,3)+P(3,2) +P(4,1)
21221122 211211

x—

6 6 6 6 6 6
_2+441+4+2+2+1 16 4
36 36 9
10. If 22_—i_ 1 represent a circle whose centre is C and area of triangle whose vertices are (0, 0), C and
Z+1

(o, 0) is 11 then find o2
Ans. (100)
Sol. 3z - =]z +i

3x=iy+1)|=[2x+i(1 - 2y)|
= 90+ (y+1)?)=4x2+(1-2y)
= 5x2 +5y2 + 22y +8 =10

Centre C[O’_THJ

TN =1

Area A= ‘
2

| = 10
o2 =100

MOMENTUM Education Pvt. Ltd. : Betiahata Chowk, Gorakhpur. PH. 6389138701 #20



11. If both roots of quadratic equation
alb-c)x2+b(c-ax+c(a-b)=0areequalanda+c=15 b=2/15then value of a2+ c? is:
(1) 217 (2) 223 (3) 213 (4) 211

Ans. (2)

Sol.  Clearly one root is one
.. Product of roots =1

c@a-b) _ 1
alb-c)

ac-bc=ab-ac

2ac=b (a+c)
2ac = i>< 15
15

ac=1
Now a2+ ¢? = (a + )2 - 2ac

= (15)2 -2 = 223

12. Two vertices of triangle are (-2, 4) and (5, 4) and its orthocentre is (3, 5) and centroid is (c, d) then the
value of ¢ + 3d is:

Ans. (24)
B
Sol. (24 (5.4)

BC = parallel to x — axis
AH = parallel to y — axis
sox=3

Mac x Men = -1
4-y 5-4 _
5.3 3+2
=(4-y)=-10
= y=14

A (3,14)

G=(c, d)E(Z,%] C=2,d=£

U

c+3d=24
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13.

Ans.

Sol.

—_—

AB
In the given figure, — =
g g BC

B

1
5 1

B —

OC =rcos0i

OA =r]

aézrcosehiwsine]

OC = 0OA + OB

rcos0i = a(fj) + B(rcosoi+rsind )
rcoso =prcoso

p=1

or +rsin0.p=0
o =—Sinb

_ (Bt
Tz

V3 -1 3
_[W]H/E(ﬁ—ﬂﬁ—(ﬁ—ﬂﬁ

®) (3 -1)

OC = OA +BOB ; findoc+\/§(\/§—1)[3

242

@ (3 +1)

242
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14.

Ans.

Sol.

Area of the larger region bounded by curves y = |x — 1| and x2 + y2 = 25 is:

(1) [;ful) @) [ﬂ —l] @) [2%“1] @) [@——

(1)

2 4 2 2

Area of shaded of region = area of circle — area AOB (unshaded)

4
j\/25 _x2 — Area of AAOM — Area of AONB

Area of AOB =
3
_j\/iz 1 1
= 25— ——x4x4——x3x3
2 2
-3
4
- 2 -g-2 i
[V25-x* -8 ()
-3
4
- 5\/ﬁ+2—5sin"15 B
2 2 5|4 2
_251:_1
4 2
_ _ e (25n 1) _75m 1
Required area = n(52) (T_Zj 4 2

)
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x —2x3 +3x%2 —-2x+2

15. Given f(x) = ¢nx and g(x) = , then the domain of f(g(x)) is :
2x% — 2x +1

(1) (0, ) (2) (1, ) G)R (4) (==, 0)
Ans. (3)
Sol.  f(g(x)) = ¢n(g(x)) = g(x) >0

x4 —2x3 +3x% —-2x+2
X) = >0
90x) 2x2 —2x +1
= 2x2-2x+1>0VvVxeR (~a>0,D<0)

Now, X¢-2x3+3x2-2x+2=x4-23+2X2+x2-2x+2
XP—2x3+2x2 +X2-2x+2=(x2+1) (X2-2x+2)>0VxeR
x—2x3+3x2-2x+2>0
gx)>0vxeR
Therefore, domain of f(g(x)) is R.
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