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Physics

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (¢) and (d) out of
which ONLY ONE is correct.

1.

A disc is of mass M and radius r, the moment of inertia of this disc about an axis tangential to its

edge and in the plane of the disc is

2 2 2 2
oM (b) M © 2 @ -

@ = 5

A solid sphere of radius R lies on a smooth horizontal surface. It is pulled by a horizontal force
acting tangentially from the highest point, find the distance traveled by the sphere during the
time it makes one rotation.

47R 4mr 47R 4nr

(@) — (b) o © 4 @) 5

A hollow sphere is released from the top of an inclined plane of inclination 6 and length L. If a

hollow sphere rolls without slipping. What will be its speed when it reaches the bottom?

12gLsin® 6gLsin® 3gLsin0 18gLsin6
(@) |~ (b) B (© (B (@ =B

Consider a situation as shown in the figure. The system is released from rest. When the block of

mass m has falled a distance L, its speed becomes \/% . Find the friction coefficient.

1 1 1 1
(a) 1 (b) 3 (© 0 (d) >

Two masses m; and m, (mq >m,) are connected by massless flexible and inextensible string

passed over massless and frictionless pulley. The acceleration of centre of mass is

2
mq —mjy mq —m»y mq +myp
My ~my p)y D1-Mp my Fmy d
(a) (ml +II12J & ( ) mq +]ffl’12g (C) ml—ng ( )Zero



10.

Two point object of masses 1.5 g and 2.5 g respectively are at a distance of 16 cm a part the centre
of gravity is at a distance x from the object of mass 1.5 g where x is

(@) 10 cm (b) 6 cm ()13 cm (d) 3 cm

Four bodies of equal mass start moving with same speed as shown in the figure. In which of the

following combination the centre of mass will remain at origin.

y

(/:O.‘...........q.‘........‘ ..q..? fed
X' ¥
¥
(@)cand d (b) aand b (c)aandc (d)band d

A particle falls from a height h upon a fixed horizontal plane and rebounds. If e is the coefficient

of restitution, the total distance travelled before rebounding has stopped is

1+e2 1-e2 h(1-e2 h(1+e?
@) h(l—ez] (b) h(1+e2] © E(1+e2J (@ E(l—ezJ

A block of mass 2 kg is free to move along the x-axis. It is at rest and from t = 0 onwards it is
subjected to a time-displacement force F(t) in the x-direction the force F(t) varies with t as shown
in the figure the kinetic energy of the block after 4.5 seconds is

En
45s
0| 3 s\ "
(a) 4.50 ] (b) 7.50 ] (c) 5.06] (d) 14.06 ]

In the given circuit diagram, when the current reaches steady state in the circuit, the charge o the
capacitor of capacitance c will be




11.

12.

13.

14.

15.

The resistance of the series combination of two resistance is S. When they are joined in Parallel
the total resistance is P. If S = n p, then the minimum possible value of n is

(a) 4 (b)3 ()2 (d)1

Consider a cylindrical element as shown in figure current flowing through the element is I and

resistivity of material of the cylinder is . Choose the correct option out of the following.

A B
1 : | C
4r _ > I r
l |
172 12

a) Power loss in second half is four times the power loss in first half

(
(b) Voltage drop in first half is twice of voltage drop in second half
(c) Current density in both halves is equal

(d) Electric field in both halves is equal

Electrons are emitted by a hot filament and are accelerated by an electric field as shown in figure

the two stops at the left ensure that the electron beam has a uniform cross-section.

]
El B 5

a) The speed of the electrons is more at B than at A

(
(b) The electric current is from left to right

(c) The magnitude of the current is larger at B then at A

(d) The current density is more at B then at A

Four point charges qa =2uc,qs =-5uc,qc =2uc, and qp =-5uc are located at the corners of
a square ABCD of side 10 cm. What is the force on a charge of 1uc placed at the center of
square?

(@) 5N (b)2N (c) zero N (d)4N

Which one of the following graph shows the variation of electric field strength E with distance r

from the center of a hollow conducting sphere.

E Es




16.

17.

18.

19.

20.

0—12

An oil drop, carrying six electronic charges and having a mass of 1.6x10 " “g, falls with some

terminal velocity in a medium. What magnitude of vertical electric field is required to make the
drop move upwards with the same speed as it was formerly moving downwards with? Ignore

buoyancy
(a) 10°N/C (b) 10*N/C (c) 3.3x10*N/C (d) 3.3x10°N/C
A shell is fired from a cannon with velocity v m/sec at an angle 6 with the horizontal direction.

At the highest point in its path it explodes into pieces of equal mass one of the pieces retraces its

path to the cannon and the speed in m/sec of the other piece immediately after the explosion is
(@) 3vcosO (b) 2vcos6 () % v cosO (d) g v cosO

When two bodies collide elastically then.

(a) kinetic energy of the system alone is conserved

(b) only momentum is conserved

(c) Both energy and momentum are conserved

(d) Neither energy nor momentum is conserved

A solid sphere, a hallow sphere and a ring are released from top of an inclined plane
(frictionless) so that they slide down the plane, then maximum acceleration down the plane is for
(no rolling)

(a) solid sphere (b) Hollow sphere (c) Ring (d) All same

A uniform chain of mass m and length L overhangs a rough horizontal table with its two third

part on the table. Find the work done by the friction during the period the chain slips off the

table.
! f
. V3
(a) - umgL (b) - 4pmgL (©) - 2pumgL (d) - 2pumgL
9 9 9 11



(Integer Type Questions)

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

1.

The current flowing through the 1 Q resistor is %A. The value of n is

At the centre of a half ring of radius R = 10 cm and linear charge density 4nC m~!, the potential

is xn'V. The value of x is

A body of mass 1 kg collides head on elastically with a stationary body of mass 3 kg. After
collision, the smaller body reverses its direction of motion and moves with a speed of 2 m/s. The
initial speed of the smaller body before collision is ms .

A hollow spherical ball of uniform density rolls up a curved surface with an initial velocity 3

m/s (as shown in figure). Maximum height with respect to the initial position covered by it will

be cm.

Iy is the moment of inertia of a circular disc about an axis (CM) passing throigh its center and

perpendicular to the plane of disc. I5p is it's moment of inertia about an axis AB perpendicular o
plane and parallel to axis CM at a distance %R from center. Where R is the radius of the disc.

The ratio of Ipg and Iy is x : 9. The value of x is

ClA




Chemistry

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (¢) and (d) out of
which ONLY ONE is correct.

1.

Which of the following statements is not true regarding vapour pressure of solvent (p°) and that
of the solution (Ps)containing non-volatile solute?

(a) Both p° and pg increase on increasing temperature

(b) (p°—ps) increases on increasing temperature

(c) ps = p°xmole fraction of solvent

(d) (po_ ps)

~———= decreasing on increasing temperature
P

Vapour pressure (in torr) of an ideal solution of two liquids A and B is given by : P =52X, +114
where X, is the mole fraction of A in the mixture. The vapour pressure (in torr) of equimolar
mixture of the two liquids will be

(a) 166 (b) 83 (c) 140 (d) 280

T, T,,m; and m,atm are the osmotic pressure of 5% (mass/volume) solutions of urea, fructose,

sucrose and KCl respectively at certain temperature. The correct order of their magnitudes is

(@ my >my>m, >my (b) m <my <m, <my © nmy>my>m, >ny  (d) 7y >my >my >,

Henery’s law constant K of CO, in water at 25°C is 3.0x10moL"atm™" . Calculate the mass of

CO, present in 100 L of soft drink bottled with a partial pressure of CO, of 4 atm at the same

temperature

(a) 5.28g (b) 12.0g (c) 428¢g (d) 528¢g

The osmosis is a process in which -

(a) Solute molecules move from solution of lower concentration to higher concentration through
semipermeable membrane

(b) Solvent molecules move from solution of lower concentration to higher concentration
through semipermeable membrane

(c) Solvent molecules move from solution of higher concentration to lower concentration through

semipermeable membrane

(d) None of these



10.

11.

12.

7.6 gm KBr in 1250 ml solution was found to have an osmotic pressure of 1.804 atm at 26°C.
Calculate degree of ionization and Van't Hoff factor.

(a) 43.4% (b) 45.4% (c) 4.34% (d) 4.45%

The exothermic formation of a CIF; is represented by the equation

Cl,(g)+3F,(g) —— 2CIF;(g); AH=-329K]

Which of the following will increase the quantity of CIF; in an equilibrium mixture of Cl,,
F, and CIF; ?

(a) Adding F, (b) Increasing the volume of the container

(c) Removing Cl, (d) Increasing the temperature.

Phosphorus pentachloride dissociates as follows, in a closed reaction vessel

PCl5(g) == PCl;(g) +Cly(g)

If total pressure at equilibrium of the reaction mixture is P and degree of dissociation of PCl; is

x, the partial pressure of PCl; will be

X X X 2x
P b P P d P
@ (x—lj ( )(1—xj © (x+1j ( )(1—xj
The pK, of a weak acid, HA, is 4.80. the pKP of a weak base, BOH, is 4.78. The pH of an aqueous

solution of the corresponding salt, BA, will be :

(a) 9.22 (b) 9.58 (c) 4.79 (d)7.01
Which of the following solutions is alkaline ?

(a) KCl solution (b) CH,;COONH, solution

(c) FeCl; solution (b) KCN solution

The molar solubility (in mol L™)of a sparingly soluble salt MX, is s. The corresponding

solubility product is K. Sis given in terms of K, by the relation .
(@) s=(K,, /128)"/* (b) s=(128K,)"/* (c) s=(256K,)"/° (d) s=(K,, /256)"/°
Solid Ba(NO;), is gradually dissolved in a 1.0x10™*M Na,CO, solution. At what concentration

of Ba* will a precipitate begin to form ?

ven: =5.1x10" or ba
Gi K,, =5.1x10”M? for BaCO,

(a) 8.1x10°M (b) 8.1x10"M (c) 41x10°M (d) 51x10°M



13.

14.

15.

16.

17.

For pure water ,

(a) pH increases with increase in temperature

(b) pH decreases with increase in temperature

(c) pH =7 and is independent of temperature

(d) pH increases at low temperatures but decreases at high temperatures

A given mass of gas expands from the state A to the state B by three paths 1, 2 and 3 as shown in

the figure. If w;,w, and w; respectively be the work done by the gas along three paths then:

a) Wy >W, >Ww, P A

Heat absorbed by a system in going through a cyclic process shown in figure is :
A

(@)10” nJ
()10 3 2
(€) 102 3 a2
(d)10*nd P (in kP,) -
The enthalpy changes for tow reactions are given by the equations :
2Cr(s) +1%02(9)—>Cr203 (s); AH=-1130k]
C(s)+%02(9)—>CO(g); AH=-110kJ
What is the enthalpy change, in kJ, for the reaction?
3C(s)+Cry O5 (s)—>2Cr(s)+3CO(g)
(a) -1460 KkJ (b) -800 kJ (c) + 800 kJ (d) +1020 k]  (e) + 1460 k]
One gram mole of graphite and diamond were burnt to form CO; gas.
Clgrapnitg + 02(9)——>CO,(9);  AH’ =-399.5k]
Cgiamong) + 02(9)——>CO,(9);  AH" =-395.4k]
(a) Graphite is more stable than diamond (b) Diamond is more stable than graphite

(c) Graphite has greater affinity with oxygen (d) Diamond has greater affinity with oxygen



18. In CHy, energy of formation of (C=C) and (C-C) are -145 kJ/mol and -80 kJ/mol respectively.
What is the enthalpy change which ethylene polymerises to form polythene?
(a) + 650 k] /mol (b) + 65 kJ/mol (c) -650 kJ/mol-! (d) -65 kJ mol-!
19. In Mayer’s relation, C, —C,, =R
‘R’ stands for :
(a) translational kinetic energy of 1 mol gas
(b) rotational kinetic energy of 1 mol gas
(c) vibrational kinetic energy of 1 mol gas
(d) work done to increase the temperature of 1 mol gas by one degree

20. Given the following date :

Substance AH®(kJ/mol) s°(3/mol K) AG°(kJ/mol)
FeO(s) -266.3 57.49 -245,12
C(Graphite) 0 5,74 0

Fe(s) 0 27.28 0
CO(g) -110.5 197.6 -137.15

Determine at what temperature the following reaction is spontaneous ?
FeO(s) + C(Graphite ) — Fe(s) + CO(g)
(a) 298 K (b) 668 K

(c) 966 K (d) AG'is +ve, hence the reaction will never be spontaneous

(Integer Type Questions)

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

1. A beaker containing 18g of glucose in 100g water and another containing 18g of urea in 100g

water are placed under at bell jar and air is removed. After a course of time when equilibrium
reaches, how much water in gram will be transferred from one beaker to the other?

2. If the concentration of OH ions in the reaction
Fe(OH),(s) —= Fe’'(aq)+30H (aq) is decreased by % times, then equilibrium concentration

of Fe’" will increase by ....... times



3. A200mL 5x10°MHCI solution, is mixed with another 300 mL 5x10>M NaOH solution at
25°C. Assuming temperature to be constant, pH of the resulting solution is

4. The S—S bond energy in KJ is if AH{(E,—-S—E,)=-147 kJ/mol. AH?(E,-S-S—-E,)=-202
kJ/mol and AH? S(g) = +233 kJ/mol:

5. One mole of an ideal gas expands reversibly and adiabatically from a temperature of 27°C. If the
work done during the process is 3 kJ, then final temperature of the gas in Kelvin is :

(C, =20J/K)

Mathematics

(Single Correct Choice Type)
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (¢) and (d) out of

which ONLY ONE is correct.

1

1. Let N =2 be a natural number and 0 < a < % . Then J (Sin” 6 312162 coso dé is equal to:
nit nit
n 1 n n 1 n
a 1- +C b 1- +C
@ nz—l( sin”lej (b) n2+1( sin”lej
nit n+1
n 1 n n 1 n
c 1+ +C d 1- +C
© nz—l( sin“‘lej @ n2—1( sin"”@j
(where C is constant of integration )
2. For a real number y, let [y] denotes the greatest integer less than or equal to y: Then the function
f(X):tan (7z[X—27z]) .
1+[x]

(a) discontinuous at some x

(b) continuous at all x, but the derivative f'(x) does not exist for some x

(c) f'(x) exists for all x, but the second derivative f'(x) does not exist for some x
(d) f'(x) exists for all x

et
w3

(@) o (b)

3. Iim

is

|



10.

2X 1 :
Let f(X) :f mdx.. If f(3) :E(loge 5-log, 6), then f(4) is equal to
(a) %Iog817—Jogel9 (b) log,17—log, 18
(c) %(Ioge 19-log,17) (d) log,19-log, 20
“me%m“—2|ﬁnxki
x—0 X2
(a)isequalto1 (b) does not exist (c) is equal to -1 (d) is equal to 2

log, 4
¢ dx T . ,a )
I =—_.Then €” and e “ are the roots of the equation:
. AJer -1

(a) 2x*—5x+2=0  (b) x*—2x—8=0 (c) 2x* -5x-2=0 (d) x> +2x-8=0
Let x = 2 be a root of the equation X*+ px+q=0 and

Let

1—cos (x* —4 px+0q*+8q+16)
f(x) (x-2p)*
0 ,X=2p

,X#2P )
Then lim [ f(x)] where [.] denotes greatest
x—2p*

integer function, is
(@) 2 (b)1 ©0 (d) -1

Let f(X) be a polynomial of degree 4 having extreme values at x =1 and x =2. If

Iim[ f(ZX) +1j:3 then f(-1) is equal to

x—0 X
1 3 5 9
a) — b) — c) — d) —
(@) > ()2 ()2 ( )2
sin® xcos® x
The integral dx is equal to :
8 I (sin® x+cos® xsin® x+sin® xcos® x+cos® x)* 1
-1 1
3(1+tan” x) 1+cot® x

-1 1

) ———+
1+cot” x

(where C is constant of integration )

g(x) ,x<0

Let g(x) be a linear function and f(x)= {1 +Xj1 , is continuous at x = 0. If
,X>0

2+X
f'(1)=f(-1), then the value g(3) is

1 4 4 1. (4 4
(a)§|09e[——rJ ﬂﬁ|09e£——fl (C)§|09e(§J+1 (d)|09e[§)—1
9e? 9e3



11.

12.

13.

14.

15.

16.

17.

18.

cosax

2
dX is —. Then, a value of « is
T

(@) 5 (b) E) (© 3 (d) 2

Let f(X)=[x*—xX]+|-X+[X]|, where X € R and [t] denotes the greatest integer less than or equal

If the value of the integral I

tot. Then, fis

(a) continuous at x =0, but not continuous at x =1
(b) continuous at x =0 and x =1

(c) not continuous at x=0and x =1

(

d) continuous at x = 1, but not continuous at x =0

) (x—sinx] . (1)
lim sin| =
x—-0 X X

(a) equals 1 (b) equals 0 (c) does not exist (d) equals -1
72" -9 -8"+1
, X#0 )
If the function f(X)= 2 —\/1+ COS X is continuous at x = 0, then the value of a° is
alog,2log,3 ,x=0
equal to
(a) 968 (b) 1152 (c) 746 (d) 1250
Suppose for a differentiable function h/h(0) = 0, h(1) =1 and h’(0) =h’(1) =2. If g(x) = h(ex)eh®),
then g’(0) is equal to :
(a)5 (b) 3 (©)8 (d) 4
Which of the following statements is incorrect for the function g(a) for a@€R such that
3 sin® x
g(@)= | —————dx
- cos” X+sin“ X
(@ 9 (a) is a strictly increasing function (b) 9(er) has an inflection point at & =—2
(c) g(a) is a odd decreasing function (d) g(a) is an even function

2
Let k e R.If lim (sin (sinkx)+cos x+X)* =€°, then the value of k is

x—0"
(@)1 (b) 2 ()3 (d) 4
The temperature T(t) of a body at time t = 0 is 160° F and it decreases continuously as per the

differential equation C;—-lt-z— K (T —80), where K is positive constant. If T(15) =120° F, then T(45)

is equal to

(a) 85°F (b) 95°F (c) 90°F (d) 80°F



19.

20.

If (a,b) be the orthocenter of the triangle whose vertices are (1,2) , (2,3) and (3,1) and

b b
I, =[ xsin(4x—x"Jdx, I, =sin(4x—x")dx , then 36:—l is equal to :
a a 2

(a) 72 (b) 88 (c) 80 (d) 66

The area of the region enclosed by the curve f(X)=max{sinx,cosx},—7 <X<7z and the x-axis is

(@) 2(2+1) (b) 242(N2 +1) ©) 4(J§ ) (d) 4

(Integer Type Questions)

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

1.

Let A be the area bounded by the curve y=x|x—3|, the x-axis and the ordinates x = -1 and x =2. Then
12 Ais equal to.

cos(a")
o . —e e m .
Let m and n be two positive integers greater than 1. If Ilrr(}L—mJ:—(Ej then the value of — is
a—> 04 n

zl4
If I:E '[ — dx ,then 2712 equals .
w2, [@+e")(2-cos2x) -

2
Let k and m be positive real numbers such that the function f(x)= 3 +2k X2+1 0<x<l is
mx- +k ,X>1

8f'(8)

s)
8
ax-1

B
If J' ! dx= A[—j +C , where C is the constant of integration , then the value
(x-1)*(x+3)° Px+3
of a+ f+20AB is___.

differentiable for all x > 0. Then

is equal to .
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11. (a)

Let
As  per oquestion

- R R
- = D1«
S= futfRe P e

Wwo S«Jue-ﬁ vesistonce =

R evd Ra be the 4
TS:VHD

O RytRe = W 61 R o qu_‘t'v?"- .;.Q&lRFL';\"\\RVR‘A
‘ Ri+Rz

oy (g._g1)’1+4 RiRe = R
ex (Ri-fa)" =R (07D
3f fizfa dhen (n-9) To ew m= ¥
12. (a)

Vetage dvop V= IR ov Vel R

Ri= .Eﬂgl P R TH I en{va= 7'-17
T (av)t  g0%° Vi Re % e
T
Rz ,ﬂ—-——-{‘%’) < —-P‘—’l—i cyyvent AeY\SHa U:;ﬁ Tt
2 ST
a -
(S ev Je€ 3
B+ ; ‘
| I, 3 =
Power losg, P=1€ v PAR I TEwz *
. o Ju—
e e (T |
? —_—

13. (a)

14. (c)

15. (d)
Inside a hollow conductor electric field is zero at
surface it is maximum and decreases

16. (c)

T Y
- ~bef
fov  the Sc.:me! e L F MY = beE =27
B
F-G6TTNYY %33
e 5]
™3
mﬁ F
£ Mg 1.€n<ro—‘§*'° ~ 5300 M,
AN T ~19
ze 7).,(\.\,“0

17. (a)
nale

. o veloetky Y ol en any

Spent 18 Aived with 9

ontal *

Wit e hesiz Jontal

So i veleady ot e

ponent of veloa

Nnahe%‘\' f’”‘i“+ = horl

N CexO
K o

- Jogion =
endum e»;F Zhell be#me erp
3o oW
! 3 o 3®
A

ya
S

: x 3 one Plece
thew df  breaks  dnte too espal Piect

weleaces ais  path do dhe Canne -
@l ueloq’%—a v y

dhew Other ™M

—~wucord ,“”:LW'
- — 2

Sommmerdurn o oo piest |
e ox plosion 3
= %G\;cm&) +2uU

By the faw of consexvakien od momentom
WMV@I0 = TR v i ooy v —emd

18. (c)

¥

19. (d)

AR as 'H\e Jmcj.ineal qu\ne JA —F‘r ‘JM
befoce all dhe bodies il Slids decom along e
dnelined  plane with Bevme CICC&QEWLl'l‘cM 35—\1’\9

20. (c)

let ot eomme mtdarnt dhe “«rm.a'ma J.gm_sj-l\ b o,
Buchion aching omtbe duadn

j’ = urﬂl_-_ U_-‘v\)s
S’r;-uu\.l.l Wk dowe 55 ki &»m'r% displacamend du
dM = ~Ldw

Totel wrk deme kﬁ&*"\xv_-__li 4o k= L

Wz —-j }-l"_'ﬂE& Q—“\)d‘l

n,
L
- (e,

= -2 o -2 fuen -+ ()]

= - M b
i

Integer Type
1. (25)

Using kirchoff’s c%rrent law at C,

Let potential at point Cbe y.
y—5+y—0+ y—x+10 -0
2 2 1
4y-2x+15=0 (i)
Let potential at point A be x. Now use KCL at 4,
x—5+ x—0+x—10~y =0
i 4
6x—4y-45=0 L(i)
Using equations (i) and (ii) we have,
x=15/2,y=0
: :fy“i+1° ~0-7.5+10=25A
| So,n= 25.

2. (36)
R=10cm, A=4nC/m=4x 10" C/m

v:f‘.Q_:k_?“fﬂ

R R
LV m=9%10"x4x 107 x 1V
Ve=3onV

3. (4)

@H“I @_)“z=0:| (-@ ,@——)v;:?

m=1kg my=3kg w=2m/s

Given elastic collision, ¢ = 1 (using conservation of

momentum)

My + mauy = myvy + myv,=> luy + 0=-1Xx 2+ 3v,

Uy =3v,-2 .(i)

v, — (=2

e=1=2—(~—);u1=v2+2 (i)

Uy

,CHM‘&SS



From (i) and (ii); 3v, - 2=, + 2
+-=2m/s and from (ii); u; =2 +2=4m/s

(75)

From energy conservation,
T+ K,- = Uf + Kf

I =imR?

cm
2
Iig=1L,, + Mh* (By parallel axis theorem) (h = % R)
T =—MR2 +M(2R)

o MR2+M><4R2 17MR?
AB__ - = =5

:—(lmv2+11m2)=mgh+o 9 18

2 2 . Iig _17%2 17

1 , 1 2 9 . I_ T —,s0x=17.

= —x(@P+-x9xZ=10xh = >+3=10h o xl 9

2 2 3 2
= %iacih = Boioh > h=2=075m=75em

2 2 20
17)

Mathematics

Sol.(a)

(sin" 06— sme):'cos(-) .tan[fr xJ (1-sinx)
T _ Xl (1-sinx
Let’l J. n+l d6 lim 4 2
Letsme_—u:>c<l>s9d6—du )‘_’g (n—2x)3
s G ~1)®
g '[ u™t u Letx=%+y;y—>0
1 Y ‘

( " 1) 1 tan["%j (I—cosy) —tan 2 2sin2 ¥
—_[ du=Iu'”(l—ul_")”du 3 = lim 2 3 2
Letl— "=y (=2y) y=0 (_g)‘y_'g

d 8
= (1-nu"du= i s 10
1 =l *1-cos0 = 2sin” =
1 —+l L 2
~ dv 1. "
el I n-11 tan® 2
n— =11 2.

n+1 _th \'; siny/2 " _ 1

ntl L n+l y=032 (¥ y/2 32
- N n 1 n K.Z
=V +C = 3 1- = +C /

"= n -1\ -u"
n+l in@ . tan®
= lim— =lim——=1

i Tt (1___1_)" 4+C -0 0 60 P

n? -1 sin"'@ Let(a)
2%

Sol.(d We have f(x)= _[————-dx
< tan (n[x— r]) (X2+1)(X2+3)
Given : f(x) = —————21 Putx?=t

1+ [x]?

Clearly [x — 7] is an integer whatever be the vz =
n[x — ] is an integral multiple of .

Consequently tan (rt [x — 1)) =0, V x.

Also 1+ [x]?# 0 for any x.

s f)=0.

Hence, f (x) is constant function and therz::- »
continuous and differentiable any number of t—= =
[1(x), f"(x), f"(x),... all exist for every x, thexr\' 2= el
at every point x. Hence, out of all the alternativ=s ==
is correct.

3. Sol.(d)

[ R
(t+D(t+3) 2°\t+1 t+3

2
f(x):lm[" +1)+c
2 x2+3

1
Given, f(3) =—(ln 10-In12)+C =C=0

17
From (i), f(4)——ln{19)



5.

Sol.(d)

2| _ 2[sin x| -1
lim — 7
(d) x>0 XZ

Zinxl _2[sinx| -1 _sin® x
e Y

lim——— 2
x—0 |sin x| X
Letsin x| = t
2 o2 2
_3( lx fii sin” X _ l'mel
-0 - x=0 x° =0 2t
. 4e
Using L' HOPITAL Rule lim — =
t>0 2
Sol.(a)
Given that
2.4
l‘ dx T
L veX-1 6
Lete"—l:tz: 2de.
t2 +1

=2tan~t =2t.an'l (m}magga
=2[tan" V3 —tan~e? _1:| =z

6
eu*l:% —tanYed 1 =2
4

1
2

T -1
=——tan
3

et =20 =
2_(,,1
+5 x+1=0 =252 _5x+2=0
Sol.(c)

Since,

'ﬂ?*[i—"f'iw__q_w
2p (x* —4px+q "‘8‘]'4'16)

(% —4px +¢° +89+16)°
(x-2p)*

2
_1((2p+h) —4p(2p+h)+q> +8g+16) 1
2 \ W B 2
(Using L’ Hospital’s)
lim _[f(x)]=0

t2p

8.

9.

Sol.(d)

8 i (}c) has extremum valuesatx=1andx =2

< f'(1)=0andf"(2)=0
As, f(x) is a polynomial of degree 4.
Suppose f (x) = Ax* + Bx> + Cx2 +Dx+E

(f( x), j
x—*O X

A+ B+ C*+Dx+ E
+11=3

= lim

x—0 2

X

= lim(Ax2+Bx+C+2+—€—+l)=3
. x—0 X X

As limit has finite value, so D=0and E=0
Now A(0)>+B(0)+C+0+0+1=3
=c+1=3 =>c=2

f'(x)=44x3 +3Bx?+2Cx+D

f'(H=0 = 4A(l)+3B(l)+2C(1)+D 0
= 44+3B=-4

1'(2)=0 =4A4(8)+3B(4)+2C(2)+ D=0
= 84+3B=-2

From equations (i) and (i1), we get

4
So, f(x)= 52— — 23+ 222

Th i 3 2
erefore, f(—1) = =3 —-2(=1y"+2(-1)

| —

Sol.(

+2 2=—92- Hencef(-1)=

[SSN )
N[\O

)

&

t 1
_.[ sin x cos” X

(sm X-+C0S XSinZx-+ sin-xcos’

d'.t

X +C0S x)

j- sm xcos X J-tan X sec X |
= ax

(sm X +Cos x) (l+tan x)
Now, put (1 + tan*x) =t
= 3tan’x sec’x dx=dt -
I:-l- %:—L-FC =-—_1-3——+C
37t 3t 3(1+tan” x)



10.

11.

12.

13.

Sol.(b)
Letg(x)=ax+b
Now function f(x) is continuous at x =0

lim f(x)=1{(0)
x—0" 1
I+x

= lim[ )x=g(0)=b =0=b
2+x

x—0

; X)=ax
Nowgfgrx>0
1

1
Rt | el )
fx )__.(l+x)x . 1 2+(l+x)x_ln[l+\ B
2+x 2+x) 2+x 2+x

(
z
3

T
9 3

And f{-1)= g(-1) ==

a=3m(3)_l
3 13) 9

% g(3)=21n(§)—% =1n[%]-lnel/3 =In —

Sol.(b)

+1
COS o

Let [= i
et [ Y1 3F (1)

cosu.x ’
I .s
J11+3_x .(10)

( )
LUsmg If(x)dx If(a +b- x)ali
Add (1) and (ii)

2l = jcos(m)dx 2[ cos(ou)dx

(- g(x) = COS Oux i even Fumzum

_ sina * 2 . .. T

e °x (given); ..G—E
Sol.(d)

Given, fix)=[x(x—1)}+{x}

£(0*) ==1+0=-=1, £f(1')=0+0=0
£(0)=0, f(1)=0
£(07)=0+1=1 f)=-1+1=0

f{x) is continuous at x = 1, discontinuous at x = 0

Sol.(b)

: x—sinx) . (1
Consider lim (——) sin (‘)
x—0 6 X
— lim {1 S "J x lim sin (l)
x—0 % x—0 X

[1 tim sinx:lx fitn si (l) _—t
=|1- imsin| —| = draiadi]
x=0 X x—0 X b= lm}) Sm(x) =0

X!

14.  Sol.(b)

lim £(x) = atn2n3 = £(0)

72* -8l @ -GF-])

fim
x—)O\/_ J1+cosx x—»OJ_ J1+cosx

lim

x—0

X x 1-cosx

[8"—1](9"—1}( x? ](45+Jm

s In8x 9 x2x 2 =242 In2In3
sa=24.2,82=576x2=1152
15. Sol.(d)

g(x) = h(e).e"®

Differentiating both sides

2(x) = h(e) '@ h'(x)+ Dp'(er). e
2'(0)=h(1)e"O r'(0) + 'O p'(1)
=2+2=4

16. Sol.(a)

gl

n/3

sin® x
o ————dx
0)= Iﬁcos x+sin® x welil)

sin [" x)
n/3 i
_ 2 dx
/6 cos® | Z—x x+sin°‘(£—x)
2 2
a
_ cosx . o
— 5
~gsin® x+cos® x
From (1) +(2),
-“J-Ssin“‘x4~cos°‘xdx_nj3 _n_n_m
28@)= ~gsin® x+cos® x /6 3 6 6

n . :
g() = — = g(a) is a constant function and hence an

12

even function.

17.  Sol.(b)

=ll= lim 2[5_“‘_@"_’2‘_1.55_“5 kx| (1-cos)

I ra

Let, £= lim (sin(sinkx)+ cosx+ )% = b
Y
Taking log on both sides,

=Inl= lim —(ﬁn(smkr)ﬂosr—x 1)
x=0"

—-0* sinkv  kx T x X

2Iné=2(k+1) /=N _ 6
k+1=3 =k=2

2

y

/



18. Sol.(c)
Given, 3L = k(T -80)
dt

[l

= ~Kdt = [In| T-80(Jf5, =kt
160(T_80) 0

= ln‘T8080’=—kt=>T=80+80e"k'

120=80+80e k15 = ¢ K15 - L

T(45) =80+ 80¢*45
=80 +80 (e k153 = 80+80x—;—=90

19. Sol.(a)

Slo;;e ofAB =1, A(L2)

then scope of CE = -1
. Equation of CE E

y—-1==(x-3)
x+ty=4
Since, orthocentre lies

B
on the linex +y=4 6.1 D @3
So,a+b=4
b

= Ixsin(x(4—x))dx . ()
Usiné king rule
[ = [(4-x)sing(x(4-x))dx . (i)

Adding equation (i) and (ii)

b
. I
21, = J4smg(x(4~x))dx =21 =4, = i S )

l:
ﬂ =72
IZ
20.  Sol(d)
Since graphs of the given function are
I / // ]
% //// / i /I\///’
So, required
srea= f? sin xdx|+ ,, 2 cosxdx jx cosxdx+j sin xdx =4
Integer Type

1. Sol(62)

Area define by

0 2
A= [ (x*-3x)dx +j(3x-x2)dx
-1 0

3 2 -1 2 2
- _[x__ix_} +[3L_ﬁ}
3 2 o 2 3 o

A—l+§+E_§ =E_l—ﬂ
32 2 3 2 3 6
2. Sol(2)
l- l,Cnh‘l" ¢ ¢
1nm — =
a0 a 2
cosa” -1
el e -1 n
im cosa” —1 e
= a50  cosa” -1 a 2

2
n
2 ar: 9_]
—2sin ? [2 —e

= ¢ lim x =—

2 m
a—0 £ o 2
2

3. Sol.(4)

=Ert/4 i ..(1)

- -n/4(1+esinx)(2_cos2x)
_2 Inm dx
_n/4(1+e—sinx)(2_coSZX)

[usingI: F()dx = j: f(a+b —x)dx]
2 IRM esinx : _
"/4( *+ l)(2 cos2x) --.(if)
Adding (i) and (ii): )
N %jnm l+esmx A
""“(eSi"’|r + 1)(2—cos2x)
. 31-7(/4 1
/42— cos 2x

_ jﬂ:/4
0 14+2sin’x
In/4 sec? x - 2 /4 sec’ x

sec? x+2}an 7’0 1+3tan’x
Puttanx—t=>sec x dx = dt

Atx=0,t=0;Atx=

6, 1. " BFL. 3y

=— dt =—| —=tan 3t
7t‘|‘°1+3t2 1:[ (J— )]
L
m \/3 3

2712

71°=4

Pk

2
33



4. Sol.(309)
g(x) = h(e").e"™
Differentiating both sides
2(x)= h(e) "™ . 1'(x) + DOn'(eY) . &
2'(0) =A(1)e"® '(0) + MO (1)
=2+2=4

= L Sosf(8)=8x 2mX beug

2 f'(%) 6X + k
2Ux +
8x2x8x@

2 o
16 =309

12
5. Sol(7)

B
j- 1 dX=A(ax_lj +C
Q/(x— 1)4(x+3)6 Bx+3
1

LetI=I

1
X=—
8

-1Bx+3)5

x-1 4
=t= dx =dt
Le‘( ) (x+3)?

1 g7 1 13
dt= I==[—dt=———+c
4It4/5 41/5

(x+3)
4

a+[3+20AB=2+20x%x%=7



