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1. Ratio of acceleration due to gravity on the surface of planet 1 and planet 2 is x while the ratio of radii of respective
planets is y. The ratio of respective escape velocity on the surface of planet 1 and planet 2 is equal to

Q‘R |xm

xy
xy

o0 @ »

Answer (C)
Solution:

Escape velocity can be given as:

2GM R
Ve = TXEZ ZQR
V1 91 Ry
So,— —X—=./x
U, g2 R Y

2. In a hydrogen atom, an electron makes a transition from 37¢ excited state to ground state. Find the energy of the
photon emitted.

A. 108eV
B. 13.6eV
C. 12.75eV
D. 8.6eV
Answer (C)
Solution:
5 1
AE =13.6(1) [1 _E] eV
=13.6 15—1275 1%
= 13.6 X o= 12 e

3. Auniform rod of mass 10 kg and length 6 m is hanged from the ceiling as shown. Given area of cross-section of
rod 3 mm? and Young's modulus is 2 x 1011 % Find extension in the rod’s length. [use g = 10 m/s?]

A. 1mm
B. 0.5mm



C. 0.25mm
D. 1.2mm

Answer (B)

Solution:

Young’s modulus, Y =2 x 1011 .
m

Area = 3 mm?
Mass of the rod = 10 kg

We know that:

1
=-x10"3m=05mm

T2x3x105x2x101 2

AL = (mgL) 10x 10X 6
—\24Y

4. For a heat engine based on Carnot cycle source is at temperature 600 K. Now if source temperature is doubled
then efficiency also gets doubled while keeping the sink temperature same at x kelvin. Value of x is equal to

A. 400K
B. 600K
C. 200K
D. 300K
Answer (A)
Solution:

Let the initial efficiency is x and sink temperature is T thus.

*=27%00
dx=1—

= 71200
1 1 T

o0 T 1
1 eoo , T _1

2 ,__T 7800 2
1200

T=400K

5. Two point objects 0, and 0, are placed on principle axis of concave mirror of radius of curvature 40 cm. Find the
distance between the two images.

A. 160cm

B. 40cm

C. 100cm

D. 80cm
Answer (A)
Solution:

For 0;:

u=-25cm

f=-20cm

1 N 1 B 1

v ou f



1 1 1 1 1

e S T )
v f u 20725 "100 " o
For 0,

u=-15cm

f=-20cm

1— 1+1—1: = +60

v, 20715 60 27

vy — v,| = [60 — (—100)] = 160 cm

6. A train (moving with initial speed = 20 m/s) applies brakes to stop at the incoming station which is 500 m ahead.
If brakes are applied after moving 250 m, then how much beyond the station train would stop?

A. 125m
B. 500m
C. 250m
D. 400m
Answer (C)
Solution:

The train needs 500 m to stop.
So, it will move beyond the station by 500 m — 250 m = 250 m

7. Consider the following circuit. All resistors have resistance 10 Q each. Find lllﬂ
3
B. 1 — |E| + + | —_
D. 1/3 i
L
—MWe—
L
Answer (A) ——AMN\e———
ii%
Solution:
) 2¢
Magnitudes of current: + |, -
I, = —¢/R | -
12 = _S/R
13 = S/R
L+1, 2R _
L | ¢R

8. Assertion (4): For making a voltmeter, we prefer a voltmeter of resistance of 4000 Q over a voltmeter of resistance
1000 Q.

Reason (R): Voltmeter should be of higher resistance such that it draws less current from the circuit.

A. A and R both are true. R is correct explanation of A.

B. A and R both are true. R is not the correct explanation of A.
C. Aistrue but R is false.

D. Ais false but R is true.

Answer (A)



Solution:

The reason is correctly explaining the statement as, if more current is drawn the net resistance of circuit will
change and we cannot get correct value of potential. To avoid this, we choose higher resistance.

9. According to the shown P — T graph of three processes, temperature at point O is equal to

0°C
—373°C
100°C
—273°C

oW

Answer (D)
Solution:

All the gases will cease to exist at —273° C, therefore the pressure will be zero so the temperature of point O is
—273°C

10. A wire of length [, cross-sectional area A is pulled as shown. Y is the Young’s modulus of wire. Find the elongation
inwire if: F=100N,A=10cm? l=1m, Y =5 x 101 N/m?

A. 107°m |
C. 2x107°m
D. 2x107°m

Answer (C)

Solution:

Al—Fl—2><10_6
==

11. In a YDSE Setup, if a mica sheet of thickness ‘t” and refractive index u is inserted in front of one of the slits. Find
the number of fringes by which the central fringe gets shifted.
[Given: 4, D and d are wavelength of light, distance between slits and screen and slit separation respectively]

ut

A. -
B (u-1)t
. ( A)
u+1)t
C. —
D (u-1t

A

Answer (B)

Solution:
Path difference due to Mica sheet = (u — 1)t

(u-1)txD/d

Number of fringes shift =
(AD/d)

=(u—-1Dt/2

12. For a photoelectric setup, threshold frequency is f;. For incident frequency of 2f;,, stopping potential is V; for
incident frequency of 5f,, stopping potential is V,. Find %
2

A 1/5
B. 1/2
C. 1/3
D. %



Answer (D)

Solution:
eVy = h(2fo) — hfo = hfy

eV, = h(5f,) — hfy = 4hf,

Vi fo 1

V, 4f, 4

13. A block is acted upon by a force F as shown. If M = 10 kg and coefficient of friction is 0.25, find minimum F so
that block slides.

200
F
A. 4/3+1 /
200
B. N
w3-1 =025
M =10kg

100

43+1 N

D. 50N

C.

Answer (A)

Solution:

Fsin30°+ N = Mg
F cos30° = uN
200

N
1443

14. If universal gravitational constant(G), Plank’s constant(h) and speed of light (¢) are taken as fundamental quantities
then dimension of mass is equal to

Gh
A 2
G
C h

Answer (D)
Solution:

[m] = [G]*[n]”[c]
[M] = [M~AL3T~2)*[ML2T Y)Y [LT~1)?

So,y—x=1........(1)
3x4+2y+z=0...c......(2)
—2x—y—z=0........(3)

On solving (1), (2) and (3)

111
X=TY 35T

_hc
m= 1%
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15. For uniform disc, moment of inertia about diameter is %, where M is mass and R is radius of disc. Find the
moment of inertia about tangent parallel to diameter.

3 MR?
4
> MR?
3
3 MR?
2
> MR?
2

o0 w >

Answer (B)

Solution:

I' = 1MR2 + MR? = EMR2
4 4

! itangent

16. Which of the following graphs best represents the relation between square of time period and length of a simple

pendulum?
A T%* /
l
B. T2%%
—_—
l
C TZA
e
l
T2
D.
l
Answer (A)
Solution:

l
T =2m |—
g



Thus, graph between T2 and [ is a straight line passing through origin.

17. A uniform wire of resistance R is folded into a regular polygon of n sides. Find the equivalent resistance of this
system between any two adjacent points.

n-—1
n-1
B. ? R
e
= R
n+1
R
Answer (B)
Solution: R
—(n—-1)
Rn-1x® -
_n " n
€ R R
ﬁ(n - D+=

R
-1y n-1
= = > R
n n

—e\/N\o—
n —o-/\/\,—o—
R

18. Which of the following is correct for zener diode.

1) It acts as voltage regulator.
2) ltis used in forward bias.
3) ltis used in reverse bias.

4) Itis used as switch in series.

A. (1) and (4)
B. (2) and (3)
C. (1) and (3)
D (2) and (4)
Answer (C)
Solution:

Zener diode acts as voltage regulator. It is used in reverse bias.

19. Choose the correct statement regarding a ground-to-ground projectile:

A. Kinetic energy is zero at highest point.

B. Potential energy is highest at highest point.

C. Horizontal component of velocity increases.

D. Vertical component of velocity remains constant.
Answer (B)
Solution:

Potential energy is highest at maximum height.

20. The electromagnetic wave, the ratio of energy caried by electric field to that by magnetic field is

Answer (1)



Solution:
Both electric field and magnetic field carries same energy.

21. An infinite wire is bent in the shape as shown in the figure with portion AOB being semi-circular of radius R. If
current i flows through the wire, then magnetic field at the centre O is equal to %. Value of k is equal to

Answer (4)

Solution:

Magnetic field due to section 1 and 3 of the wire will be zero as centre is in the line of the wire, therefore field will

be due to section 2 only.
Thus,
Kol Kol
=——XT=—
4mR 4R

22. If a force F applied on an object moving along y-axis varies with y-coordinate as
F =3+ 2y?
The work done in displacing the body from y = 2mtoy = 5m is ]
Answer (87)
Solution:

Y2
work done = f F dy
Y1

5
- f 3 +2y?)dy
2

2
e
_15+250 . 16
B 3 3
_9+234
B 3
=87]

23. The magnetic field induced at point P on axis as shown in figure is xp\t/%lR' Find x




Answer (10)

Solution:
Bp = (Z_:[)< 2 3)
(R? +r2)2
_ (ﬂ)( I X TR? )
2/ \(R? + 12)3/2
Hol R?

- 2(R% +1?2)3/2
Asr =2R

Hol R? tol

B, = =
P 2(R2+4R%3/2 7 10V5 R




1. Find out the correct statement regarding a and b.

OH

A. (a) Methanol/H*
(b) Ethanoic anhydride
B. (a) Ethanol/H*
(b) Ethanoic anhydride
C. (a) Ethanoic anhydride
(b) Methanol/H*
D. (a) Ethanoic anhydride
(b) Ethanol/H*

Answer (C)
Solution:
COOCH;z COOH COOH
OH OH OCOCH;
(b) (a)
- —_—
CH;OH/H" (CH;CO),0
Salicylic Aspirin
acid

2. Assertion: Gypsum is used to slow down the setting of cement.
Reason: Gypsum is unstable at higher temperatures

A. Both (A) and (R) are correct

B. (A)is correct and (R) is incorrect

C. (A)isincorrect and (R) is correct

D. Both (A) and (R) are incorrect
Answer (A)

Solution:
Gypsum is added in small amount to slow down the setting of cement. So, assertion is correct.

Gypsum is thermally unstable at high temperature as it undergoes dehydration at 373 K to form calcium
sulphate hemihydrate and upon heating above 373 K it converts to dead burnt plaster (CaSO,.

So, Reason is correct.

3. Compare the enthalpy of vaporization (AHvap) for H20, D20, and T20.



H20 > D20 > T20
H20 > T20 > D20
T20 > D20 > H20
T20 > H20 > D20

©Oow>»

Answer (C)

Solution:
Enthalpy of vaporization (AHvap) a strength of intermolecular force of attraction.
And strength of intermolecular forces of attraction is a mass
Therefore, the correct order of enthalpy of vaporization (AHvap) is T20 > D20 > Hz0.

4. Consider the following reaction

PCls(g) = PCl3(g) + Cl(9)
Select the incorrect statement about the above equilibrium reaction

A. On adding He gas at constant volume, equilibrium shift in forward reaction

B. On adding He gas at constant pressure, equilibrium shift in forward reaction
C. On adding He gas at constant pressure, equilibrium shift in backward reaction
D. On adding He gas at constant volume, equilibrium shift in backward reaction

Answer (B)

Solution:
On adding He gas at constant volume equilibrium remains unaffected.
On adding He gas at constant pressure equilibrium shift in that direction which number of gaseous molecules
are greater.
Hence the correct answer is option (B).

5. Identify the correct order of bond dissociation energy of halogens.

F, > Cl,
Br, > F,
I, >F,

Br, > Cl,

S0 w2

Answer (B)

Solution:

The correct bond dissociation energy of halogens is
Cly>Br,>F,>1,
The bond dissociation energy of F, is less than Cl, and Br, because of Ip — Ip repulsions in case of F,.

6. No of chiral carbons in 1 molecule of testosterone.
OH
CHjy



Answer (6)

Solution:

OH
3

CH
CHj,
' |
Testosterone

7. Find the number of asymmetric carbons in structure of Vitamin C.
HO

@)
HO

Answer (2)

Solution:

HO

2 — Chiral Carbons
8. For a first order reaction, half life (t2) is 50 min, find ts4 (in minutes) of the reaction?
Answer (100)

Solution:
t34 is the time taken for consumption of 3/4™ of the reactant and it is equal to 2 times the , t; ;.
t1/2 1 t1/2 1
—_— = — —
2 4
Therefore, t;,, will be 100 minutes.

9. Which of the following option is Nessler’s reagent?

A. Ko[Hgl4]
B. K2Cr207



C. Ka[Fe(CN)s]
D. Ks[Cu(CN)d]

Answer (A)

Solution:
Nessler's reagent is Kz2[Hgls]

10. Find out depression in freezing point (ATf) for CHsCOOH (a = 20%) dissolved in aqueous solution having 10%
(w/w) CHsCOOH in solution. Given Ks of water = 1.86 <2

mole

4.13K
2.13K
113K
0.13K

oo w>»

Answer (A)

Solution:

(A7) = @ (K;)(m)
(AT;) = (i)(1.86)(m)
Let’s calculate molality

_ %w/wXx10XWsotion

MMgotuteXWsolvent

10 x 10 x 100 100

(60)(90) 54
Let’s calculate vant Hoff’s factor (i)
CH;COOH = CH;,C00™ + H*

molality =

1 0 0
1-c) o o
— total final moles — 1+x ==1.2
total initial moles 1 :

=(1.2) x (1.86 ><100
= (12) x (186) x
=4.133K

11. The spin only magnetic moment of Mn2* in [Mn(H20)e]%* is:

A. 2.87 B.M.
B. 3.87 B.M.
C. 5.91B.M.
D. 1.73B.M.

Answer (C)

Solution:
Mn2* in [Mn(H20)s]** has (t2g)3(eg)? configuration. Thus, total unpaired electrons are 5.

Hence, spin only magnetic moment = ,/5(5 + 2) = 5.91 B. M.

12. Consider the H202 and Oz2F2 molecules where X and Y are O-O bond length in H202 and OzF2 respectively.
Compare X and Y.



X>Y
X<Y
X=Y
X and Y cannot be compared

©Oow>»

Answer (A)

Solution:

Both H202 and OzF2 have open book like structure. According to Bent’s rule, the more electronegative atom in a
molecule extracts higher p-character. In H202, O atom is more electronegative than H-atom and hence extracts
higher p-character. In Oz2F2, F atom is more electronegative than O atom and hence extracts higher p-
character. Therefore, O-atom in OzF2 will have highest s-character. Hence, O-O bond length in H202 (X) will be
more than O-O bond length in O2F2 (Y).

13. Which of the following act as a tranquilizer.

A. Aminoglycoside
B. Chloramphenicol
C. Aspirin

D. Valium
Answer (D)
Solution:

Aminoglycoside - Antibiotic
Chloramphenicol — Antibiotic
Aspirin - Analgesic

Valium - Tranquilizer

14. Which of the following order is correct regarding magnitude of first electron gain enthalpy.

Cl<F
0<sS
Te<O
S<Se

©Oow>»

Answer (B)

Solution:
AH, 4, decreases down the group due to decrease in Z,sf
AH, 4, also decreases due to interelectronic repulsions.

Therefore, the expected order in case of Group-16 elements is O > S > Se > Te but due to interelectronic
repulsions in O the actual order becomes S > Se > Te > O.

The expected order in case of Group-17 elements is F > Cl > Br > | but due to interelectronic repulsions in F the
actual order becomes Cl > F > Br > |.

15. Which of the following given complexes has 2 isomers.

A. [Co(NH3s)sNO2]J?*
B. [Co(NHs)sCl?*



C. [Co(NHz3)sl]?*
D. [Co(NH3)sBr]?*

Answer (A)

Solution:
[Co(NH3)sNO2]?* can show linkage isomerism. So, the correct answer is option(A).

16. Which of the following industry contributes maximum to global warming?

Oil industry
Fertilizer industry
Paper industry
Ice factory

©Oow>»

Answer (A)

Solution:
Oil industry contributes maximum to the global warming.

17. Consider the given graph. Find the value of % +logK
A

log x/m y=3x+2.75

log K

—

logP —>

2.75
3.75
6.75
5.75

©Oow>»

Answer (D)

Solution:

X 1
log; =logK +;logP
On comparison with y = 3x +2.75
We have, log K = 2.75

=3

Sk S| =

+logK =3+ 2.75=5.75



18. Which of the following reactions will not result in the formation of H,0,

Ba0,.8H,0(s) + H,S0,(aq)

A

0
B. 2 — ethylanthraquinol 3
C. KO, +H,0 -
D. Na,0 + H,0 -

Answer (D)

Solution:
Ba0,.8H,0 + H,50, (aq) - BaS0,(s) + H,0, + 8H,0

0,
2 — ethylanthraquinol — H,0, + 2 — ethylanthraquinone

2K0, + 2H,0 — 2KOH + 0, + H,0,
Na,0 + H,0 - 2NaOH
Hence the correct answer is option (D)

19. A electron in Be3* goes from n=4 to n=2 . Find out energy released in eV (Ground state energy of H- atom = 13.6
eV)
E. 40.8eV
F. 122.4eV
G. 217.6¢eV
H. 21.17 eV

Answer (A)

Solution:

Energy released,

1 1
= 13.6 x Z? (F —E

1 1
= 136 X 16 X ( ~7)

3
= 13.6 X 16(7p) = 40.8¢eV
20. The correct order of bond strength of C- C, Si -Si, Ge — Ge, Sn— Sn is
C-C > Si-Si > Ge-Ge > Sn-Sn
C-C > Si- Si>Ge-Ge=Sn - Sn

C-C>Si-Si<Ge-Ge<Sn-Sn
C-C>Si—Si>Sn-Sn>Ge -Ge

COow»

Answer (A)

Solution:
Bond strength decreases on moving down for carbon family

21. Which of the following option contains all the isoelectronic species?

A. N37,0%*7,F,Na
B. $7%,CI7,K*,Ca**



C. NH,, CH,, PF., Na*
D. Ne,Na*, F,N3~

Answer (B)

Solution:
S72,Cl™,K*,Ca?* all the species contain 18 electrons

22. An atom forms two lattices FCC and BCC. The edge length of FCC lattice is 2.5A and edge length of BCC
lattice is 2A. Then find the ratio of density of FCC to density of BCC.

Answer (1)
Solution:
For FCC,
M
dpec = =5 ~-ee---~(1)
For BCC,
de2XM __ @)

dfcc _ 4xM _ (2)3

dpee (253 2xM 1.024 =~ 1




2 22
1. |If the term independent of x in the expansion of (x5 + )%) is 7315, then |a] is:

cCow>
wWoN R

Answer (A)

Solution:
2. 22-1
Ty = 22Cr (xi)
= @— 3r=0
244 —-2r—-9r =0
>r=4

@ Ts = 22C,a* = 7315

4 _ 7315
Sa' =—=
7315

= lal=1

us
+

us
T T _
2. The value of [, —=2—dxis:
—ZZ—COSZX

(o)}
M@

Answer (C)

Solution:

> xd > oa

z xdx T (7 X
I=[* o [

—Zz—cos 2x 4 —Zz—cos 2x

dx
2—cos 2x

T T
=O+Z‘2f04

T
TS sec? xdx

270 1+3tan?x

Now, tanx =t

_T[fl dt
T 270 143¢2

_ mftan~i(y30)1
=2,

-50)-5



3. The area determined by xy < 8, y <x?andy > 1 is:

4ln2 -2
3
4m2+?
8ln4 — =2
3
8ln4 — 22
3

oo w >

Answer (C)

Solution:

Area = [[(x* = 1) dx + [} (2 - 1) dx Y . xy=8
y=x

w %,

2
—x| + (8Inx —x)|8
1

(2,4)

5 _2)—(32-1)+(8In8—8)—(8In2 -2
5-2)-(3-1)+@m8-8)-(8I2-2) D GO

A

wis A~

+ 8In4—6 l

=8ln4—=
3

4. 1 fG)+f (=) = 1-x then f(2) equals:

1
2

5
T2

3
4

c o w >

3
4

Answer (B)

Solution:

fO+f(5)=1-2+@)
Putx =2in (i)

f@)+f(=1)=-1-(D)
Putx =—1in (i)

fD+£(3) =2+ Gid)

Putx =~ in (i)

fG)+1@ =5

(ii) + (iv) — (iii) gives,
fFQ+FED+F(G)+Hf@-FED-f(5)=-1+5-2
>2f(2) =-1+5-2

=2f(2) =2

>f@)=-2

5. If f(x) = x*,x > 0 then £ (2) + f'(2) is:

A. 10+ 121In2 + 4(In 2)?
B. 10 + 4(In 2)?



C. 10+12In2
D. 2I"2 4 (In2)?

Answer (A)

Solution:

flx) =x*

f'(x) =x*(1+1nx)

“f'(2)=4(1+1n2)

f@) =5 +x%(1 + Inx)?

= f"(2) =2 +4(1 +1n2)?

S +f(2)=4+4In2+6+8In2 +4(In2)?
= () + f'(2) =10 + 121n 2 + 4(In 2)?

6. Which of the following is a tautology?

A p->(pArg)
B.p->(@Vq
C.p->(CprVvQ
D.p>(~pA~q)

Answer (B)

Solution:

a p-(~pAq)
=(~p)Vv(i~pArq)

b. p>®Vvq
=(~pVvPVvy
It can be inferred from the diagram it represents tautology.

c. p~>(~pVvq)
=(~pVv(~prVvaq

/7/
<
A




d p-(pA~q) // D

=(~p)V(~pA~q)
=(~p)VvpVvyg

7. If the system of equations
ax+y+z=1,
x+ay+z=1,
x +y + az = B has infinitely many solutions, then:
Aa=18=1

Answer (A)

Solution:

For infinite solutions
A=A,=4,=47,=0

a 1 1 1 1 1 a 1 1 a 1 1
>1 a 1|=11 a 1|=]1 1 1|=[1 a 1|(=0
1 1 « L 1 « 1 B « 1 1 B

Clearly « = 1 = g makes all the equations identical i.e., three coincidence planes.
sa=1= ﬂ

8. IfA= 1[ 1 \/§] then which of the following is true?
2 —\/§ 1

A. A3 = 4%

B. A +A¥ +A=1
C.A —A®+A=1
D. A3 =A%+ 4

Answer (C)
Solution:
¥
_ 2 2
2 2
I ¥ ¥
2 _| 2 2. | 2 2
i 1 o
2 2 2 2



NS
- wl

&

N | = N|®

1

2
V3
2

-1 0
=>[0 _1]=—I
(a) A30 = (A3)10 = (=10 =
AP =(A)B-A=(-)-A=A
= A30 % A%
(b)) A+ AP+ A=14+A+A=1+24A+1
() A= AP +A=1-A+A=1
(d) A3 —A5 —A=]-A—-A=1-24+#0

9. 2 unbiased die are thrown independently. A is the event such that the number on the first die is less than
second die. B is the event, such that number on the first die is even and number on the second die is odd. C is
the event such that first die shows odd number and second die shows even number. Then:

A n((AUB)NC)=6

B. A and B are mutually exclusive events
C. A and B are independent events

D. n(4) =18, n(B) =6, n(C) =6

Answer (A)

Solution:

A=1{(12), (1,3), (1,4), (1.5), (1,6),(2,3), (2,4), (2,5), (2,6)(34), (3,5), (3,6)(4,5), (4,6),(5,6)}
n(4) =15

B ={(2,1), (23), (2,5), (41), (43), (4.5), (6,1), (6,3), (65)}

n(B) =9
€ ={(12),(14), (1,6), 32), B4), (36), (52), (54), (56)}
n(C)=9

(AuB)nC) ={(1,2),(1,4),(1,6),(34),(3,6),(56)}
=>n((AUB)NC)=6
ANnB ={(23), (2,5), (4,5)}

3 1
P(AnB)=£=E

15 =2 -2
P =2, P(B) =2, P(C) ==
E 9 5

PA)-PBY=15=0

= A and B are not independent events

10 L = X2439° 4y — 0, then:

dx  3x2+y2’

2x? 2x
—(x—y)z = lnlx — yl + E



2x

B ——=Inlx—y|+1
Gz~ i =Yl
C = In|x — y| + =2
T (x-y)? YITs
2x y
D. =In|x —y| +—
(x-y)? | VI x=y
Answer (A)
Solution:
dy _ x*+3y?
dx  3x2+y2
Lety = vx
d d
> =p4xZ
dx dx
dv 14302
:) —_—
vtx dx 3+v2
dv 14302 —v343v2-3v+1
= — = —_ =
dx 3+v2 v2+3
v2+3 1
S i) I S S
—v3+3v2-3v+1 x

2 2
“aw tar T

In|x| +C

“y()=0=>v(1)=0=>C=0

(1_2X2=1n|1—%|+1%%+1nx
(Xz_x;)z =In|x — y| +szxy
11. d=1—j+kb=20—3j+k é=41+5—k.If
-121—8j + k

0o o>

—121-2j+k
120+ 27 +k

D. 12i+8j+k

Answer

Solution:

X

UUUUB“lﬁi

(B)
=bxé
xd) =bx(bx?é
@)7 — (b.7)d = (b.&)b — (b.b)¢
=—8(2t—3j+k)—14(4t+ 5/ —k)
= —721 — 46] + 6k

= —12i-2j +k

12. If 2tan~?! (g—i) = cos ! (%), x € (0, 1) has:

b x & then 7 is equal to:



A. 2 solutions for x < %
B. 2 solutions for x > %
C. 1 solutions for x < %
D. 1 solutions for x > %
Answer (C)
Solution:

2tan~?! (%) = cos™? (%)
Put x = tan 8 we get,

2tan?! (tan G - 9)) = cos~ ! cos 20

=>2(E—9)=29

4

s
>0=-
8

1

Stanlx =12
8
=>x=tang=\/§—1

. x =+/2 =1 only 1 solution for x <%

13. Number of non-negative integral solutionsof x + y+z=21ifx > 1,y >3,z > 6 are
Answer (78)

Solution:
vx+y+z=21[x=1,y=3,2z=6]
>x-1D+@-3)+(=—-6)=11
>x+ty,+z =11
Where, x; 20, y;, 20,2, =20
Total **3-1(C,_, solutions

Be =2 —6x13=78
211!

14. Total 6 digit numbers using the digits 4, 5, 9 which are divisible by 6 are
Answer (81)

Solution:

We have,

For this, 4 will be fixed as unit place digit
Total number

Casel: 4's - 6times 1

Casell: 4's - 4 times
5's - 1times ==20
9's - 1times

Case lll: 4's -» 3 times



5's > 3times — =10

Case IV: 4's — 3 times
9's - 3times —=10

Case V: 4's — 2times
5's -» 2times — =30
9's — 2 times

Case VIl: 4's — 1times
5's »1times ==5
9's - 4 times

Case VII: 4's — 1times
5's — 4 times ==5
9's —» 1times

Total numbers = 81

15. Let 3 A.P.'s be
S, =2,5,8,11, 394
S,=1,3,5,7,-

And S; =2, 7,12, ---397
Then sum of common terms of these three A.P.'s is

Answer (2561)
Solution:

Common terms in §;, S,, S; are
=2,17, 32, 47, --

S, has all odd numbers up to 397
Common terms in §;, S,, S; are
=17, 47,77, -, 377

Sum of terms = ?(17 +377)

= 2561

16. Let f(x) = |(x —3)(x — 2)| — 3x + 2 for x € [1,3]. If M and m are absolute maximum & absolute minimum value of
f(x), then [m| + [M]| equals

Answer (8)
Solution:

_((x=2)x—-3), x€[12)
G =3)(x -2 = {—(x ~2)(x-3), x€[23]
_(x*=5x+6-3x+2, x€[12)
f(x)_{—x2+5x—6—3x+2, x €[2,3]
_(x*—8x+8, x€[1,2)
f) = {—xz +2x—4, x €[2,3]
oy (2x—8, x€[1,2)
fie) = {—Zx +2, x € [23]
oA (<0, x€[12)
= f() = {< 0, xe€[23]
= f'(x) is strictly decreasing in [1,3]
f)=f)max =M=2-3+2=1



f(3)=f(x)min=m=0_9+2=—7
“ml+ M| = -7+ |1| =8

17. Let Xy, X5, X3, =+, Xy isan A.P suchthat X; < X, < X;-- < X, X; =9, 0 = 4. The value of X + X, is equal to

Answer (34)
Solution:

Letthe seriesbea—3d, a—2d,a—d, a,a+d, a+ 2d, a+3d
a—3d =9

Now if we shift the origin, the variance remains same
~for-3d, —2d, —d, 0, d, 2d, 3d

=16 = 5(9512 +4d? + d?) — (X)?

=16 = 3(14)(12 —(0)2

>d=2

a—3d =9

=a=15

X=15

Xe=a+2d=19

X+X,=15+19 = 34



