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PAPER ¼isij½- 2 
Time : 3 :00 Hrs.  le; : 3 ?kaVs      Max. Marks : 183 vf/kdre vad : 183 

READ THE INSTRUCTIONS CAREFULLY (d`i;k bu funsZ'kksa dks /;ku ls i<sa) 

General lkekU; % 

1. The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so. 
 ;g eksgjcU/k iqfLrdk vkidk iz'ui=k gSA bldh eqgj rc rd u rksMsa tc rd bldk funsZ'k u fn;k tk;sA  

2. The question paper CODE is printed on the right hand top corner of this sheet and the right hand top corner of the back cover of this 
booklet. 

 iz'u&i=k dk dksM (CODE) bl i`"B ds Åijh nk;sa dksus vkSj bl iqfLrdk ds fiNys i`"B ds nk;sa dksus ij Nik gSA  

3. Use the Optical Response Sheet (ORS) provided separately for answering the question. 
 iz'uksa dk mÙkj nsus ds fy, vyx ls nh x;h vkWIVhdy fjLikal 'khV ¼vks- vkj- ,l-½  (ORS) dk mi;ksx djsaA    
4. The ORS CODE is printed on its left part as well as the right part of the ORS. Ensure that both these codes are identical and same 

as that on the question paper booklet. If not, contact the invigilator for change of ORS.  
 vks- vkj- ,l- dksM blds ck;sa rFkk nk;sa Hkkx esa Nis gq, gSaA lqfuf'pr djsa fd ;g nksuksa dksM le:i gSa rFkk ;g dksM rFkk iz'ui=k 

iqfLrdk ij Nik dksM leku gSA ;fn ugha] rksa fujh{kd dks lEidZ djsaA  
5. Blank spaces are provided within this booklet for rough work. 
 dPps dk;Z ds fy, bl iqfLrdk esa [kkyh LFkku fn;s x;s gSaA  
6. Write your Name and Roll Number in the space provided on the back cover of this booklet 
 bl iqfLrdk ds fiNys i`"B ij fn, x, LFkku esa viuk uke rFkk jksy uEcj fyf[k,A   
7.  After the open booklet, verify that the booklet contains all the 54 questions along with the options are legible. 
  bl iqfLrdk dks [kksyus ds i'pkr~] d`i;k tk¡p ysa fd lHkh 54 iz'u vkSj muds mÙkj fodYi Bhd ls i<sa tk ldrs gSaA 

8.  You are allowed to take away the Question Paper at the end of the examination.  
 ijh{kkFkhZ iz'ui=k dks ijh{kk dh lekIrh ij ys tk ldrs gSA 

OPTICAL RESPONSE SHEET : vkWfIVdy fjLikal 'khV % 

9. The ORS (top sheet) will be provided with an attached Candidate's Sheet (bottom sheet). The Candidate's Sheet is a carbon-less 
copy of the ORS. 

 nh xbZ vks-vkj-,l- ¼Åijh 'khV½ ds lkFk ijh{kkFkhZ dh 'khV ¼uhpyh 'khV½ layXu gSA ijh{kkFkhZ dh 'khV ORS ds 

dkcZu&jfgr izfr gSA  
10. Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave an impression at the corresponding place 

on the Candidate's Sheet. 
 ORS vuq:i cqycqyksa (BUBBLES) dks i;kZIr ncko Mkydj dkyk djsaA ;g dkcZu&jfgr fupys i`"B ds vuq:i LFkku ij 

fpfUgr djsxkA 
11. The ORS will be collected by the invigilator at the end of the examination. 
 ORS dks ijh{kk ds lekiu ij fujh{kd ds }kjk ,d=k dj fy;k tk;sxkA  
12. You will be allowed to take away the Candidate's Sheet at the end of the examination. 
 ijh{kk ds lekiu ij vkidks dkcZu&jfgr 'khV ys tkus dh vuqefr nh tk,xhA  
13. Don not tamper with or mutilate the ORS. Do not use the ORS for rough work. 
 vks-vkj-,l- dks gsj&Qsj@fod`fr u djsaA ORS dk dPps dke ds fy, iz;ksx u djsaaA 
14. Write your name, roll number and code of the examination centre and sign with pen in the space provided for this purpose on the 

ORS. Do not write any of these details anywhere else on the ORS. Darken the appropriate bubble under each digit of your roll 
number.   

 viuk uke] jksy ua- vkSj ijh{kk dsanz dk uke ewy i`"B esa fn, x, [kkuksa esa dye ls Hkjsa vkSj vius gLRkk{kj djsaA buesa ls 

dksbZ Hkh tkudkjh dgha vkSj u fy[ksaA jksy uEcj ds gj vad ds uhps vuq:i cqycqys dks dkyk djsaA  

Please read the last page of this booklet for the instructions.  (Ñi;k funsZ'kksa ds fy;s bl iqfLrdk ds vfUre ì"B dks i<+sA) 
 

CCOODDEE  --   8  
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PAPER-2_(PART-I : PHYSICS) 
 

 

SECTION – 1 : (Maximum Marks : 21) 
 

 This section contains SEVEN questions 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct.  
 For each question, darken the bubble corresponding to the correct option in the ORS.  
 For each question, marks will be awarded in one of the following categories : 

 Full Marks  :  +3  If only the bubble corresponding to the correct option is darkened. 
 Zero Marks  :   0  If none of the bubbles is darkened.  
 Negative Marks : –1  In all other cases. 



  1 : (: 21) 
 
 (A), (B), (C) (D)
  
  
  : +3  

  :   0 
  : –1 
 


 
1. A symmetric star shaped conducting wire loop is carrying a steady state current  as shown in the 

figure. The distance between the diametrically opposite vertices of the star is 4a. The magnitude of the 
magnetic field at the center of the loop is :    

 (symmetric star) 
(diametrically opposite vertices)4a
 

 

4a 

 

 (A) 0 6 3 1
4 a

 (B) 0 6 3 1
4 a

 (C) 0 3 2 3
4 a

 (D) 0 3 3 1
4 a

 

Ans. (A) 



  | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-2 | CODE-8 | PHYSICS 
 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005  |  Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222 
Ph.No. : +91-744-3012222, 6635555 | To Know more :  sms RESO at 56677 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  AADDVVAANNCCEEDD  22001177  SSoolluuttiioonn  ppoorrttaall   
 
 

PAGE # 2 

Sol.  

30° 60° 

4a 

a 

a 

a 

a 

 

Total Magnetic Field 
 at centre = 12 times magnetic field due to one wire 

= 12  

 B = 012 I
4 a

 [sin60° – sin30°] = 0I 3 112
4 a 2 2

 

 0IB 6 3 1
4 a

 
2. Consider an expanding sphere of instantaneous radius R whose total mass remains constant. The 

expansion is such that the instantaneous density  remains uniform throughout the volume. The rate of 

fractional change in density 1 d
dt

 is constant. The velocity v of any point on the surface of the 

expanding sphere is proportional to       
  (expanding sphere) (instantaneous)  R M 

  1 d
dt



(constant)v   

 (A) R3   (B) R   (C) R2/3   (D) 1
R

 

Ans. (B) 

Sol. m = 
34 R

3
 

 4n(m) n n( ) 3 n(R)
3

 

 0 = 0 + 1 d 3 dR
dt R dt

 

  dR 1 dv R
dt dt

 

 v R 
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3. A person measures the depth of a well by measuring the time interval between dropping a stone and 
receiving the sound of impact with the bottom of the well. The error in his measurement of time is  
T = 0.01 seconds and he measures the depth of the well to be L = 20 meters. Take the acceleration 

due to gravity g = 10ms–2 and the velocity of sound is 300 ms–1. Then the fractional error in the 

measurement L
L

, is closest to :       

 
  T = 0.01 
L = 20 mg = 10ms–2 300 ms–1 L

L


(fractional error)   
 (A) 0.2 %  (B) 3%   (C) 5%   (D) 1% 
Ans. (D) 

Sol. t = L L
5 300

 

 dt = 
2
1

5
1 L–1/2 dL + dL

300
1  

 dt = 
20
1

52
1 dL + 

300
dL  = 0.01 

 dL
300

1
20
1  = 0.01 

 dL
300
15  = 0.01 

 dL = 
16
3  

 
20
1

16
3100

L
dL ×100 = 

16
15

~1% 

 
4. A rocket is launched normal to the surface of the Earth, away from the Sun, along the line joining the 

Sun and the Earth. The Sun is 3 × 105 times heavier than the Earth and is at a distance 2.5 × 104 times 
larger than the radius of the Earth. The escape velocity from Earth's gravitational field is ve = 11.2km s–1. 
The minimum initial velocity (vs) required for the rocket to be able to leave the Sun-Earth system is closest 
to : (Ignore the rotation and revolution of the Earth and the presence of any other planet)   

 (radially outward from the 

direction of the sun)3 × 105  2.5 × 104 

(escape velocity)11.2km s–1
(Sun-Earth system)(vs)
  
() 

 (A) vs = 72 km s–1 (B) vs = 22 km s–1 (C) vs = 42 km s–1 (D) vs = 62 km s–1 
Ans. (C) 
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Sol.  

 

 

R 

Me m 
2.5 × 104R ms 

 

 Given  
R

GM2 e  = 11.2 km/s 

 
2
1 mv2 – 

R105.2
mGM

–
R

GmM
4

se   0 

 for v = ve  

 
R105.2

GM2
R

GM2
v 4

se2
e  

 = 
R105.2

GM106
R

GM2
4

e
5

e  

 = 
R

GMe  (2 + 24) 

 = 
R
GM26 e  = 40.4 km/sec. 

 
5. Three vectors P , Q  and R  are shown in the figure. Let S be any point on the vector R . The distance 

between the point P and S is b | R | . The general relation among vectors P , Q  and S  is :  

  P , Q   R  R SPS
b | R | P , Q   S   

 

0

Y 

X 

S 

P 

Q 

P  S  Q  

b | R |  

R Q P  

 
 (A) S b 1 P bQ  (B) 2S 1 b P bQ  (C) 2S 1 b P b Q  (D) S 1 b P bQ  

Ans. (D) 

Sol. Qbb–1PP–QbPRbPS  
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6. A photoelectric material having work-function 0 is illuminated with light of wavelength  
0

hc . The 

fastest photoelectron has a de Broglie wavelength d. A change in wavelength of the incident light by 

 results in a change d in d. Then the ratio d  is proportional to : 

 (photo electric material)(work-function) 0 
0

hc 

(de Broglie) d 

(incident light)   d  d d 

 

 (A) 
3
d
2    (B) 

3
d    (C) 

2
d
2    (D) d  

Ans. (A) 

Sol. hc  = W + KEmax     

 KE = 
2 2

2
e e d

P h
2m 2m

 

 
2

0 2
e d

hc h
2m

 

 
2

d2 3
e d

hc h ( 2)d 0 d
2m

 

 
3

d e d
2 2

d 2m .hc
d h

 

 dd
d

  
3
d
2  
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7. Consider regular polygons with number of sides n = 3, 4, 5 ................ as shown in the figure. The 
centre of mass of all the polygons is at height h from the ground. They roll on a horizontal surface about 
the leading vertex without slipping and sliding as depicted. The maximum increase in height of the locus 
of the center of mass for each polygon is . Then  depends on n and h as    

 n = 3, 4, 5 ................ (centre 
of mass)h (leading vertex)
(locus) 
 hn 

 

h hh

 

 (A) 2hsin
n

 (B) 2htan
2n

 (C) 2hsin
n

 (D) 1h 1
cos

n

 

Ans. (D) 
Sol.  

 

h 
/n 

R 
R=Maximum 
height 

 

 cos
n

 = h
R

 

 = R–h = h h
cos

n

 

   = 1h
cos 1

n
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SECTION – 2 : (Maximum Marks : 28) 
 This section contains SEVEN questions. 

 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four 

option(s) is(are) correct.  

 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.  

 For each question, marks will be awarded in one of the following categories : 

 Full Marks  : +4  If only the bubble(s) corresponding to all the correct option(s) is(are) 

darkened. 

 Partial Marks  : +1 For darkening a bubble corresponding to each correct option, provided 

NO incorrect option is darkened. 

 Zero Marks  :   0    If none of the bubbles is darkened. 

 Negative Marks  :  –2 In all other cases. 

 For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will 

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get –2 marks, 

as a wrong option is also darkened. 

  2 : (: 28) 
  

 (A), (B), (C) (D) 

  

  

  : +4   

  : +1              

   

  :   0 

  : –2 

 (A), (C) (D)

+4 ;(A) (D)+2 (A) (B) 

–2 


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8. Two coherent monochromatic point sources S1 and S2 of wavelength  = 600 nm are placed 
symmetrically on either side of the center of the circle as shown. The sources are separated by a 
distance d = 1.8 mm. This arrangement produces interference fringes visible as alternate bright and 
dark spots on the circumference of the circle. The angular separation between two consecutive bright 
spots is . Which of the following options is/are correct ? 

 (coherent monochromatic) S1 S2   = 600 nm 
() S1 S2 
d = 1.8 mm       (interference fringes)     
(spots)  (angular 
separation between two consecutive bright spots) 

  

 

S1 S2 
P2 

P1 

d 

 

 (A) The total number of fringes produced between P1 and P2 in the first quadrant is close to 3000  

 (B) A dark spot will be formed at the point P2   

 (C) At P2 the order of the fringe will be maximum    

(D) The angular separation between two consecutive bright spots decreases as we move from P1 to P2 

along the first quadrant 

(A) P1 P2 (first quadrant) 3000   

 (B) P2    

 (C) P2   

(D) P1 P2  

Ans. (AC) 
Sol.  

 

 
P1 

P2 S2 S1 

d 

dsin  

x=dsin  
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  = 600 nm 
 at P1 x = 0  
 at P2  x = 1.8mm = n  

 No. maximum will be = n = x  = 
nm600

mm8.1  = 3000  

 at P2 x = 3000   
 hence bright fringe will be formed. 

at P2 3000th maxima is formed.  
for 'D' option 

x = dsin   
d x = dcos.d   
 R  = dcos .Rd      

 Rd  = 
cosd
R  

 as we move from P1 to P2   
   cos   Rd    

Sol.  

 

 
P1 

P2 S2 S1 

d 

dsin  

x=dsin  

 

 
  = 600 nm 
 P1  x = 0  

 P2  x = 1.8mm = n  

 = n = x  = 
nm600

mm8.1  = 3000  

 P2  x = 3000   

  
P2  3000th .  

'D'  
x = dsin   

d x = dcos.d   
 R  = dcos .Rd      

 Rd  = 
cosd
R  

 P1  P2  
   cos   Rd    
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9. A wheel of radius R and mass M is placed at the bottom of a fixed step of height R as shown in the 
figure. A constant force is continuously applied on the surface of the wheel so that it just climbs the step 
without slipping. Consider the torque  about an axis normal to the plane of the paper passing through 
the point Q. Which of the following options is/are correct ?  

 R M (wheel) R (step) (
   )               (continuous 
constant force) (perpendicular to the plane of the paper) 
Q   

 

X

P Q 

S

R 

 
 (A) If the force is applied normal to the circumference at point P then  is zero   
 (B) If the force is applied tangentially at point S then 0 but the wheel never climbs the step  
 (C) If the force is applied at point P tangentially then  decreases continuously as the wheel climbs 
 (D) If the force is applied normal to the circumference at point X then  is constant 
 (A) P    
 (B) S  0  
 (C) P (tangential force)   
 (D) X (normal direction)    
Ans. (C) 
Sol.  

 

F
P 

 
  = 0, it can never climb, so option (A) is incorrect. 
 (B) Wheel can climb, so option (B) is incorrect. 
 (C)  = F(2Rcos ) – mgRcos  
      cos  
 since when  increases,   decreases. 
 So its correct. 
 

 

mg

F

 
 (D)   

 

mg

F 

x r  

  
 = Fr  – mgcos   increases with  
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10. A uniform magnetic field B exists in the region between x = 0 and x = 3R
2

 (region 2 in the figure) 

pointing normally into the plane of the paper. A particle with charge +Q and momentum p directed along 
x-axis enters region 2 from region 1 at point P1 (y = –R). Which of the following option(s) is/are correct ? 

 (uniform magnetic field) B x = 0 x = 3R
2

 

(region 2) (), +Q 
p x 2 P1 (y = –R)  

 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 
 

× 

3R/2 

Region 3Region 2 Region 1 
y 

P2 
x 

P1 +Q 

(y=–R) 

B 

O 

 
 (A) When the particle re-enters region 1 through the longest possible path in region 2, the magnitude of 

the change in its linear momentum between P1 and the farthest point from y-axis is p / 2 .   
(B) For a fixed B, particles of same charge Q and same velocity v, the distance between the point P1 
and the point of re-entry into region 1 is inversely proportional to the mass of the particle.    

(C) For 8 pB
13 QR

, the particle will enter region 3 through the point P2 on x-axis    

(D) For 2 pB
3 QR

, the particle will re-enter region 1. 

 (A) 2 (region 2) 1 (region 1) P1 

y-p/ 2  

 (B) B Q   v P1 1 (region1)

 

(C) 8 pB
13 QR

 ,3 (region 3) x-P2   

(D) 2 pB
3 QR

 ,1 (region 1)  

Ans. (CD) 
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Sol.  

(A)

 
× 

×

×

× 

×

×

×

× 

× 

d 

p 

p

p

  p 2p  

(B) R' = mv
QB

 

 d = 2R' = 2mv
QB

  d  m 

(C)  R' (1–cos ) = R 

 R'sin  = 3R
2

 

 sin 3
1 cos 2

 

 
2

2sin cos 32 2
22sin

2

 

   cot 3
2 2

   tan 2
2 3

 

 

R' 

R' 

 

 tan  = 

2 42
4 9 123 3

4 5 3 5 51
9 9

 

 

 

12
13 

5 

 sin  = 12
13

 

 R' 12 3R
13 2

  ;    R' = 13R
8

 = P
QB

  ;  B = 8P
13QR

 

(D) P 3R
QB 2

 

 B > 2P
3QR
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11. A source of constant voltage V is connected to a resistance R and two ideal inductor L1 and L2 through 
a switch S as shown. There is no mutual inductance between the two inductors. The switch S is initially 
open. At t = 0, the switch is closed and current begins to flow. Which of the following options is/are 
correct ? 

 (ideal inductor) L1 L2 (resistance) R V 
  S           L1  L2     (mutual 

inductance) S  t = 0 
? 

 

V + 
– 

L1 L2 

R 

S 

 

 (A) After a long time, the current through L2 will be 1

1 2

LV
R L L

    

(B) At t = 0, the current through the resistance R is V
R

    

(C) After a long time, the current through L1 will  be 2

1 2

LV
R L L

    

(D) The ratio of the currents through L1 and L2 is fixed at all times (t > 0) 
 

 (A) L2 1

1 2

LV
R L L

     

(B) t = 0 R  V
R

    

(C)  L1  2

1 2

LV
R L L

  

(D) L1  L2 (t > 0) 
Ans. (ACD) 

Sol. (A) & (C) After long time current through R = I = V
R

 

R = I = V
R

 

 and  LI1 = L2I2 

 
1I

I
2

2 1

L
L

  

 II 2
1

1 2

L
L L

 
II 1 1

2
1 2 1 2

L L V
L L L L R

 

 (B) t = 0  I = 0 
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12. The instantaneous voltages at three terminals marked X, Y and Z are given by 

  X,Y Z (instantaneous voltage)  
   VX = V0 sin t, 

   VY = V0 sin 2t
3

 and 

   VZ = V0 sin 4t
3

 

 An ideal voltmeter is configured to read rms value of the potential difference between its terminals. It is 

connected between points X and Y and then between Y and Z. The reading (s) of the voltmeter will be 

 (ideal voltmeter) (root mean square, Vrms) 

X   Y  Y Z 

 

 (A) rms
XY 0

3V V
2

      

(B) rms
YZ 0

1V V
2

   

(C) independent of the choice of the two terminals ()  

 

(D) rms
XY 0V V  

Ans. (AC) 

Sol. Vxy = Vx – Vy = (Vxy)0 sin ( t + 1) 

 (Vxy)0 = 2 2 2
0 0 0 0

2V V 2V cos 3V
3

 

 (Vxy)rms = xy 0
0

(V ) 3V
22

 

 Vyz = Vy – Vz = (Vyz)0 sin ( t + 2) 

 (Vyz)0 = 2 2 2
0 0 0 0

2V V 2V cos 3V
3

 

 (Vyz)rms = yz 0
0

(V ) 3 V
22

 

 Vxz = Vx – Vz = (Vxz)0 sin ( t + 3) 

 (Vxz)0 = 2 2 2
0 0 0 0

4V V 2V cos 3V
3

 

 (Vxz)rms = yz 0
0

(V ) 3 V
22
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13. A rigid uniform bar AB of length L is slipping from its vertical position on a frictionless floor (as shown in 

the figure). At some instant of time, the angle made by the bar with the vertical is . Which of the 

following statements about its motion is/are correct ?   

  L (rigid bar) AB (frictionless horizontal 

surface)    

?
 

O

B 

L 

A

 
 (A) The trajectory of the point A is a parabola     

(B) Instantaneous torque about the point in contact with the floor is proportional to sin .   

(C) When the bar makes an angle  with the vertical, the displacement of its midpoint from the initial 

position is proportional to (1– cos )    

(D) The midpoint of the bar will fall vertically downward. 

(A) A (parabolic path)      

(B)(lnstantaneous torque) sin    

(C)   (1– cos ) 

    

(D) (vertically downward)  
Ans. (CD) 
Sol.  

 

 

90–

(0,0)
x

y 
(x,y)
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 x = sin
2

 

 y = cos  

 
2 2

2 2
y 4x 1 

 Path of A is ellipse  A  

 mg
2

sin  = 
2 2

2m m sin
12 4

= 
2

2m 1 3sin
12

 

   = 2
6gsin

(1 3sin )
 

 torque w.r.t. B = 
2m

3
 

 

N 

coR 

mg 

 

            =  
2

2
m 6gsin

3 1 3sin
 

 (c) ycm = L (1 cos )
2

 

 (D) midpoint will fall vertically downwards  
 

14. A point charge +Q is placed just outside an imaginary hemispherical surface of radius R as shown in 
the figure. Which of the following statements is/are correct ?  

   +Q   R       
? 

 +Q 

R 

 

 (A) Total flux through the curved and the flat surface is 
0

Q    

 (B) The component of the electric field normal to the flat surface is constant over the surface  
(C) The circumference of the flat surface is an equipotential    

(D) The electric flux passing through the curved surface of the hemisphere is 
0

Q 1– 1–
2 2

 

(A)  
0

Q   

 (B)   
(C) (equipotential surface)     

(D) (electric flux)  
0

Q 1– 1–
2 2

 

Ans. (CD) 
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Sol.  

 

 

45° 

 
 (A)  

  total due to charge Q is = 
0

Q  

 so  through the curved and flat surface will be less than 
0

Q  

 Q   = 
0

Q  

   
0

Q   

 (B) 
 The component of the electric field perpendicular to the flat surface will decrease so we move away 

from the centre as the distance increases (magnitude of electric field decreases) as well as the angle 
between the normal and electric field will increase. 

 Hence the component of the electric field normal to the flat surface is not constant.  
 (

)  
   

Aliter :  

x = 
cos

R  

E = 2

2

2 R
cosKQ

x
KQ  

E  = 2

3

R
cosKQ  

As we move away from centre  cos  so E
  cos  so E  

 

 

45° 

E 

x 

E  =Ecos  
 

(C) 

Since the circumference is equidistant from 'Q' it will be equipotential  V = 
R2

KQ  

'Q' V = 
R2

KQ   

(D) 
 = 2 (1 – cos );  = 45°  

 = –
0

Q
4

 = –
0

Q
4

cos–12  

= –
2
1–1

2
Q

0
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SECTION – 3 : (Maximum Marks : 12) 
 

 This section contains TWO paragraphs. 
 Based on each paragraph, there are TWO questions. 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct. 
 For each question, darken the bubble corresponding to the correct integer in the ORS.  
 For each question, marks will be awarded in one of the following categories : 

 Full Marks  : +3  If only the bubble corresponding to the correct answer is darkened. 
 Zero Marks  :   0  In all other cases. 

 3 : (: 12) 
 
 
 (A), (B), (C) (D)
  
  
 : +3   

 :   0  
 

 
PARAGRAPH -1 

-1 
 Consider a simple RC circuit as shown in figure 1. 
 Process 1 : In the circuit the switch S is closed at t = 0 and the capacitor is fully charged to voltage V0 

(i.e., charging continues for time T>> RC). In the process some dissipation (ED) occurs across the 
resistance R. The amount of energy finally stored in the fully charged capacitor is EC. 

 Process 2 : In a different process the voltage is first set to 0V
3

 and maintained for a charging time  

T >>RC. Then the voltage is raised to 02V
3

 without discharging the capacitor and again maintained for 

a time T >> RC. The process is repeated one more time by raising the voltage to V0 and the capacitor is 
charged to the same final voltage V0 as in Process 1. 

 These two processes are depicted in figure 2. 
 RC1 (Figure 1) 
  1 (Process 1): t = 0  S  V0 

 (T>> RC ) R 
�(energy dissipated) ED (stored energy in a charged 
capacitor ) EC  

  2 (Process 2) :  0V
3

 T >>RC 

 T >> RC  02V
3

 

V0  
V0 1   
2 (figure 2)  
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V + 
–

R

S 

C 

Figure 1   

 

t 2T T

2V0/3 
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15. In process 1, the energy stored in the capacitor EC and heat dissipated across resistance ED are related 

by : 

  1,EC R ED  

 (A) C D
1E E
2

   (B) EC = ED ln 2   (C)  EC = 2ED  (D) EC = ED 

Ans. (D) 

Sol. EC = 2
0

1 CV
2

  ;  ED = V0CV0 – 2
0

1 CV
2

 

            = 2
0

1 CV
2

 

  EC = ED 

 

16. In process 2, total energy dissipated across the resistance ED is : 

 2 ED  

 (A) ED = 3 2
0

1 CV
2

   (B) 2
D 0

1 1E CV
3 2

   

(C) 2
D 0E 3CV     (D) 2

D 0
1E CV
2

 

Ans. (B) 
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Sol. 
1

2 2 2
0 0 0 0 0

D
V CV V CV CV1E C.
3 3 2 3 9 18

 

             = 
2
0CV

18
 

 
2

2 2
0 0 0 0 0

D
2V 2CV CV 2V V1 1E C C.

3 3 3 2 3 2 3
 

        = 
2 2

0 0 0 02V CV 4V V1C
3 3 2 9 9

 

        = 2 2 2
0 0 0

2 1 2 1 12 93 CV CV CV
9 2 9 9 6 9 6

 

 
2

2
D 0

1E CV
18

 

 
3

2
20 0

D 0 0 0
2CV 2V1 1E V CV CV C

3 2 2 3
 

         = 2 2
0 0

1 1 4CV CV 1
3 2 9

 

          = 2 2 2
0 0 0

1 5 6 5 1CV CV CV
3 18 18 18

 

 Total = 2
0

1 1 1 CV
18 18 18

 

            = 2
0

3 CV
18

 

 ED = 2 2
0 0

3 1 1 1CV CV
9 2 3 2
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PARAGRAPH-2 

-2 
One twirls a circular ring (of mass M and radius R) near the tip of one's finger as shown in Figure-1. In 
the process the finger never loses contact with the inner rim of the ring. The finger traces out the 
surface of a cone, shown by the dotted line. The radius of the path traced out by the point where the 
ring and the finger is in contact is r. The finger rotates with an angular velocity 0. The rotating ring rolls 
without slipping on the outside of a smaller circle described by the point where the ring and the finger is 
in contact (Figure-2). The coefficient of friction between the ring and the finger is  and the acceleration 
due to gravity is g.     
(circular ring)( M R)( 1 

(Figure 1)) 
(cone)
r 0r
(rolls without slipping) 2 (Figure 2)
     (coefficient of friction) , 
g  

  

R 

R 

r 

Figure-1 Figure-2  
 

17. The total kinetic energy of the ring is :    
  
 (A) 22

0
1M R r
2

 (B) 22
0

3M R r
2

 (C) 2 2
0M R   (D) 22

0M R r  

Ans. (D) 
Sol. A will be IOR 
 R = 0(R – r) 

  = 0 R
r–R  

 K.E. = 
2
1 (2mR2) 2 = 2

0m (R – r)2 

 

A o 

v= 0(R–r) 

 
 

18. The minimum value of 0 below which the ring will drop down is :    
  0 

 (A) g
R r

  (B) g
2 R r

  (C) 3g
2 R r

  (D) 2g
R r

 

Ans. (A) 





  








   

   

      

    

                 

             

             

              

          

       

         
      




 











                               
 

 



 
 



 

          

 





 
 



 






 


         

       
   

        
       
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  








   

  



 
 



 

            





 
 



 






 


           

                       
                   
            
       
           
                       
                  
                   
                



 





  




 





  




 




  




 




  



 
            

                    
   

  





   

         
  

          
     
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  
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



   

        
     







   
  

















 







 







    

 






 

 







 



 



 

    

       

                   



             

   
       

                   
                     
                

 

    









     
    





  








   

                 

             
               

               

 
     











 

                  







                  
            

                    
       
                         

                 
          

      

       
                     
                      
                 
                         

           
 
    

     
  









         

        
          
   

     

     

  








             

         

          
   





  








   

          

     

     

         
    

         
     

     

         
    

 
     

    

     

     

      
    

     

     

      

    
                 
  
              
             
              

             

    
          
       
                   
                    
      

                 

             

             
       

              
      
              

      
               

     





  








   

                  
              
                
       
                
       
                
      
                
      

 

  






      

       

   




             
             

                

    
               

             

              


               

                
     
               
               
               
                  

 
       

   







   





  








   

         

  



 



    

             

 









  













      
               
      

      

           
    









  













          
               

         
         

 

     

      





  

          

            

        





      

            





  








   

       

          
           
          
          

      
           
        
           
           

 
   





   
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          

  





 






  









 



   

    





   


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
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          





  








   

   





 



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   
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    

       

        
        
       

 
  

 

 

    

   
 
 
    

       
                
                 

                 

              
                 
   

        
                  
               
                 
   
             
                   
  
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 
          

        

      

         

            
         
       
           

                  
             

    

 
 

 




 
 

 




          
















  




  
















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                     
              
              

 
 

 




 
 

 




          
















  




  
















 

     

 

    









 

  













 

 


















 

 





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
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      

    

       

                 

             

             

              

       

  
                  
                  

                    
                 

     

       

       

    
       

       

 

     

    
       

       

 

   





 

 








 

     
 

     





  








   

 

               
                 

               
    

                  
                     
                    

 



  

    

  

  












 






  




 



 





  

    
   

 







     








 

 

   
 











 





  








   

          
     
     

      
    

        
       
        



         
 

      
 
        

       

        
       



 | JEE ADVANCED-2017 | DATE : 21-05-2017 | PAPER-2 | CODE-8 | MATHEMATICS 
 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005  |  Ph. No.: +91-744-3192222 | FAX No. : +91-022-39167222 
Ph.No. : +91-744-3012222, 6635555 | To Know more :  sms RESO at 56677 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  AADDVVAANNCCEEDD  22001177  SSoolluuttiioonn  ppoorrttaall   
 
 

PAGE # 36 

 

PART : III  MATHEMATICS  
 

 
 

SECTION – 1 : (Maximum Marks : 21) 
 

 This section contains SEVEN questions 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct.  
 For each question, darken the bubble corresponding to the correct option in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  :  +3  If only the bubble corresponding to the correct option is darkened. 
 Zero Marks  :   0  If none of the bubbles is darkened.  
 Negative Marks : –1  In all other cases. 

[kaM  1 : (vf/kdre vad : 21) 

 bl [kaM esa lkr iz'u gSaA 

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa dsoy ,d fodYi lgh gSA 

 izR;sd iz'u ds fy, vks-vkj-,l- ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA  
 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA 
 'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA 

 _.k vad : –1 vU; lHkh ifjfLFkr;ksa esaA 
 

 

37. If f : R  R is a twice differentiable function such that f (x) > 0 for all x  R, and f 







2
1  = 

2
1 , f(1) = 1, 

then  
 ;fn f : R  R ,d bl izdkj dk f}vodyuh; (twice differentiable) Qyu gS fd lHkh x  R ds fy, f (x) > 0, 

,oe~ f 







2
1  = 

2
1 , f(1) = 1 gS] rc 

(A) f (1)  0  (B) f (1) > 1  (C) 0 < f (1)  
2
1  (D) 

2
1  < f (1)  1 

Ans. (B) 
Sol. f(x) > 0 for all x  R ,  f(1/2) = 1/2, f(1) = 1 
  f(x) increases   
 Let g(x) = f(x) – x ,  x  [1/2,1] 
 Then g(x) = 0 has atleast one real root in (1/2,1) 
 f(x) = 1 has atleast one real root in (1/2,1) 
 Hence f(x) increases  f(1) > 1 
Hindi x ds lHkh okLrfod ekuksa ds fy, f(x) > 0,  f(1/2) = 1/2, f(1) = 1 

  f(x) o/kZeku gS  

 ekuk g(x) = f(x) – x ,  x  [1/2,1] 

 rc g(x) = 0, vUrjky (1/2,1) esa de ls de ,d okLrfod ewy j[krk gSA  

 f(x) = 1 vUrjky (1/2,1) esa de ls de ,d okLrfod ewy j[krk gSA  

 vr % f(x) o/kZeku gS   f(1) > 1 
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38. If y = y(x) satisfies the differential equation  
1–

x94dyx9x8 














  dx, x > 0  and  

y (0) = 7 , then y(256) = 

 ;fn y = y(x) vodyuh; lehdj.k (differential equation)  
1–

x94dyx9x8 














  dx, x > 0  dks 

lUrq"V djrk gS ,oe~ y (0) = 7 gS] rc y(256) = 
(A) 16   (B) 3   (C) 9   (D) 80 

Ans. (B) 

Sol. 
 –1

4 9 xdy
dx 8 x 9 x

 



 

 1dy
4 9 x


 

. 1

9 x
. 1
8 x

dx   

Let ekuk 4 + 9 x t     1

2 9 x
 × 1

2 x
dx = dt 

 dy  = 1 1. dt
2t  

 y = t c  

 y = 4 9 x   + c 

 at x = 0 ij , y = 7   

 7 = 7   + c  c = 0 

 y = 4 9 x   

 at x = 256 ij    y = 4 9 256    = 3  
 

39. How many 3 × 3 matrices M with entries from {0, 1, 2} are there, for which the sum of the diagonal 
entries of MT M is 5 ? 

 ,sls fdrus 3 × 3 vkO;wg M gSa ftudh izfof"V;k¡ (entries) {0, 1, 2} esa gSa ,oe~ MT M dh fod.khZ; izfof"V;ksa 

(diagonal elements) dk ;ksx 5 gS? 
(A) 198   (B) 162   (C) 126   (D) 135 

Ans. (A) 

Sol. 
a b c
d e f
g h i

 
 
 
  

 
a d g
b e h
c f i

 
 
 
  

 

 a2 + b2 + c2 + d2 + e2 + f2 + g2 + h2 + i2 = 5 
 Case fLFkfr -I  : Five ik¡p (1's) and four vkSj pkj (0's) 

 9C5  = 126 
 Case- fLFkfr II :  One ,d (2) and one vkSj ,d (1) 
   9C2 × 2! = 72 
    Total dqy = 198 
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40. Three randomly chosen nonnegative integers x, y and z are found to satisfy the equation x + y + z = 10. 

Then the probability that z is even, is   
 ;g ik;k x;k gS fd ;kn`fPNd (randomly) :I ls p;fur rhu v_.kkRed iw.kkZad (nonnegative integers) x, y 

,oe~ z lehdj.k x + y + z = 10 dks lUrq"V djrs gSaA rc z ds le (even) gksus dh izkf;drk (probability) gSa   

(A) 
2
1    (B) 

55
36    (C) 

11
6    (D) 

11
5  

Ans. (C) 
Sol. x + y + z = 10 
 Total number of non-negative solutions = 10+3–1C3–1 = 12C2 = 66 
 Now Let z = 2n. 
 x + y + 2n = 10 ; n 0 
 Total number of non-negative solutions = 11 + 9 + 7 + 5 + 3 + 1 = 36 

 Required probability = 36
66

 = 6
11

  

Hindi x + y + z = 10 
 v_.kkRed gyksa dh dqy la[;k = 10+3–1C3–1 = 12C2 = 66 

 vc ekuk z = 2n. 

 x + y + 2n = 10 ; n 0 
 v_.kkRed gyksa dh dqy la[;k = 11 + 9 + 7 + 5 + 3 + 1 = 36 

 vfHk"V izkf;drk = 36
66

 = 6
11

  

41. Let S = {1, 2, 3, ......, 9}. For k = 1, 2,......,5, let Nk be the number of subsets of S, each containing five 
elements out of which exactly k are odd. Then N1 + N2 + N3 + N4 + N5 = 

 ekuk fd S = {1, 2, 3, ......, 9} gSA k = 1, 2,......,5 ds fy;s] ekuk fd Nk, leqPp; S ds mu mileqPp;ksa dh l¡[;k gS 

ftuesa izR;sd mileqPp; esa 5 vo;o gS ,oe~ bu vo;oksa esa fo"ke vo;oksa dh l¡[;k k gSA rc  
N1 + N2 + N3 + N4 + N5 = 
(A) 210   (B) 252   (C) 126   (D) 125 

Ans.  (C) 
Sol. N1 =  5C1.4C4 = 5 
 N2 = 5C2.4C3 = 40 
 N3 = 5C3.4C2 = 60 
 N4 = 5C4.4C1 = 20 
 N5 = 5C5.4C0 = 1 
  Total dqy = 126 
 
 

42. Let O be the origin and let PQR be an arbitrary triangle. The point S is such that 
 OP


. OQ


 + OR


. OS


= OR


.OP


+ OQ


. OS


= OQ


. OR


 + OP


. OS


 
 Then the triangle PQR has S as its 
 (A) centroid     (B) orthocenter   

(C) incentre     (D) circumcenter 
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 ekuk fd O ewyfcUnq (origin) gS ,oe~ PQR ,d LosfPNd f=kHkqt (arbitrary triangle) gSA fcUnq S bl izdkj gS fd  

 OP


. OQ


 + OR


. OS


= OR


.OP


+ OQ


. OS


= OQ


. OR


 + OP


. OS


 
 rc fcUnq S f=kHkqt PQR dk gS 

(A) dsUnzd(centroid)    (B) yEcdsUnz (orthocenter) 

(C) vUr%dsUnz (incentre)    (D) ifjo`ÙkdsUnz (circumcenter)
Ans. (B) 
Sol.  

 P(p)


 

Q(q)


 R(r )


 

O •  

 p.q
 

 + r.s
 

 = r.p
 

 + q.s
 

 = q.r
 

+ p.s
 

 

   p. q – r
  

 –  s. q – r
  

 = 0  PS


. QR


 = 0 

 Similarly blh izdkj PQ


.SR


 = 0 

  S is orthocentre of the triangle  (S, f=kHkqt dk yEc dsUnz gksxk½  
 

43. The equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes                 
2x + y – 2z = 5 and 3x – 6y – 2z = 7, is 

 leryksa 2x + y – 2z = 5 ,oe~ 3x – 6y – 2z = 7 ds yEcor~ vkSj fcUnq (1, 1, 1) ls xqtjus okys lery dk lehdj.k gS 
(A) 14x + 2y – 15z = 1    (B) –14x + 2y + 15z = 3 
(C) 14x – 2y + 15z = 27    (D) 14x + 2y + 15z = 31

Ans. (D) 
Sol. Let plane be  
 a(x – 1) + b(y – 1) + c(z – 1) = 0 

 Now, direction ratio of its normal = 

ˆ ˆ ˆi j k
2 1 2
3 6 2


 

 = î (–14) – ĵ (2) + k̂ (–15) 

 So, –14(x – 1) –2(y – 1) – 15(z – 1) = 0 
   14x + 2y + 15z = 31 
Hindi. (D) 
 ekuk lery  

 a(x – 1) + b(y – 1) + c(z – 1) = 0 

 vfHkyEc dh f}dksT;k = 

ˆ ˆ ˆi j k
2 1 2
3 6 2


 

 = î (–14) – ĵ (2) + k̂ (–15) 

 vr%, –14(x – 1) –2(y – 1) – 15(z – 1) = 0 
   14x + 2y + 15z = 31 
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SECTION – 2 : (Maximum Marks : 28) 
 

 This section contains SEVEN questions. 
 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four 

option(s) is(are) correct.  
 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  : +4  If only the bubble(s) corresponding to all the correct option(s) is(are) 

darkened. 
 Partial Marks  : +1 For darkening a bubble corresponding to each correct option, provided 

NO incorrect option is darkened. 
 Zero Marks  :   0    If none of the bubbles is darkened. 
 Negative Marks  :  –2 In all other cases. 
 For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will 

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get –2 marks, 
as a wrong option is also darkened. 

[kaM  2 : (vf/kdre vad : 28) 
 bl [kaM esa lkr ç'u gSaA 
 izR;sd iz'u esa pkj mÙkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa ls ,d ;k ,d ls vf/kd fodYi lgh gSaA 
 izR;sd iz'u ds fy, vks-vkj-,l- ij lkjs lgh mÙkj ¼mÙkjksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk djssaA 

 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad  : +4 ;fn flQZ lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk fd;k gSA  
 vkaf'kd vad : +1 çR;sd lgh fodYi ds vuq:i cqycqys dks dkyk djus ij] ;fn dksbZ xyr fodYi dkyk 

  ugha fd;k gSA  
 'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA 

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esa 

 mnkgkj.k % ;fn ,d ç'u ds lkjs lgh mÙkj fodYi (A), (C) rFkk (D) gSa] rc bu rhuksa ds vuq:i cqycqyksa dks dkys 

djus ij +4 vad feysaxs ; flQZ (A) vkSj (D) ds vuq:i cqycqyksa dks dkys djus ij +2 vad feysaxs rFkk (A) vkSj (B) 
ds vuq:i cqycqyksa dks dkys djus ij –2 vad feysaxs D;ksafd ,d xyr fodYi ds vuq:i cqycqys dks Hkh dkyk fd;k 

x;k gSA 
 

 
 

44. If f : R  R is a differentiable function such that f(x) > 2f(x) for all x  R, and f(0) = 1, then
(A) f(x) > e2x in (0, )    (B) f(x) < e2x in (0, )
(C) f(x) is increasing in (0, )   (D) f(x) is decreasing in (0, ) 

 ;fn f : R  R bl izdkj dk vodyuh; (differentiable) Qyu gS fd lHkh x  R, ds fy;s f(x) > 2f(x), ,oe~      

f(0) = 1 gS] rc 

(A) (0, ) esa f(x) > e2x    (B) (0, ) esa  f(x) < e2x 

(C) (0, ) esa f(x) o/kZeku (increasing) gS   (D) (0, ) esa f(x) Ðkleku (decreasing) gS
Ans. (A,C) 
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Sol. f'(x) – 2f(x) > 0 

   2xd f(x).e 0
dx

    g(x) = f(x).e–2x is an increasing function. 

  for x > 0 ,  g(x) > g(0)  

  f(x).e–2x > 1    f(x) > e2x 

 Now f'(x) > 2f(x) > 2.e2x  

  f(x) is an increasing function 
Hindi. (AC) 

 f'(x) – 2f(x) > 0 

   2xd f(x).e 0
dx

    g(x) = f(x).e–2x o/kZeku Qyu gS 

  for x > 0 ,  g(x) > g(0)  

  f(x).e–2x > 1    f(x) > e2x 

  vc f'(x) > 2f(x) > 2.e2x  

  f(x) o/kZeku Qyu gSA 
 

45. If I = 
k 198

k 1 k

k 1
x(x 1)






  dx, then 

 ;fn I = 
k 198

k 1 k

k 1
x(x 1)






  dx, rc

(A) I > loge 99  (B) I < loge 99  (C) I < 49
50

  (D) I > 49
50



Ans. (BD) 
Sol. Put x – k = p  j[kus ij 

 I = 
198

k 1 0

k 1
(k p)(k p 1)


   dp 

 I > 
198

2
k 1 0

k 1 dp
(k p 1)



   

 I > 
198

0k 1

1(k 1)
(k p 1)

 
    

  
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 I > 
98

k 1

1 1(k 1)
k 1 k 2

     
  

 I > 
98

k 1

1 1 1.........
k 2 3 100

  
  

 I > 1 1 98.....
100 100 100

    

 I 49
50

  

 
k 198

k 1 k

k 1
x(x 1)






  dx 

 k 1 k 1 ( least value of x 1 isk 1)
x(x 1) x(k 1)

 
  

 
  

  k 1
x(x 1)




 < 1
x

 

   < 
k 198

k 1 k

1 dx
x




   

   < 
98

k 1
n(k 1) – nk



      < n99 

46. If the line x =  divides the area of region R = {(x, y) R2 : x3  y  x, 0  x  1} into two equal parts, 
then  

 ;fn js[kk x = {ks=k (region) R = {(x, y) R2 : x3  y  x, 0  x  1} ds {ks=kQy dks nks cjkcj Hkkxksa esa foHkkftr 

djrh gS] rc  

(A) 24 – 42 + 1 = 0 (B) 4 + 42 – 1 = 0 (C) 1
2

<  < 1   (D) 0 <   1
2

 

Ans. (AC) 
Sol. y = x3  

 
1

3

0

1 1 1(x x )dx
2 4 4

     

 3

0

1(x x )dx
8



   

 42 – 24 = 1 
 24 – 42 + 1 = 0 
 2t2 – 4t + 1 = 0 (taking t = 2  

ysus ij)  

 t = 4 16 8
4

   

 t = 4 2 2
4

  

 t = 2 = 1 ± 1
2

 

  2 = 1 – 1
2

   1 1
2
    
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47. Let  and  be nonzero real numbers such that 2(cos  – cos ) + cos  cos  = 1. Then which of the 

following is/are true? 
 ekuk fd  ,oe~ bl izdkj dh v'kwU; okLrfod l¡[;k;sa (nonzero real numbers) gSa fd  

2(cos  – cos ) + cos  cos  = 1. rc fuEu es ls dkSu lk¼ls½ lR; gS¼gSa½ \ 

(A) 3 tan
2
 

 
 

 – tan 
2
 

 
 

= 0   (B) tan
2
 

 
 

 – 3 tan 
2
 

 
 

= 0    

(C) tan
2
 

 
 

 + 3 tan 
2
 

 
 

= 0   (D) 3 tan
2
 

 
 

 + tan 
2
 

 
 

= 0 

Ans. (BC) 

Sol. cos = 1 a
1 a
 

  
   ;  a = tan2

2
    

 cos = 1 b
1 b
 

  
   ; b = tan2

2
   

 2 1 b 1 a
1 b 1 a

              
 + 1 a 1 b 1

1 a 1 b
            

 

  2((1 – b)(1 + a) – (1 – a)(1 + b)) + (1 – a)(1 – b) = (1 + a)(1 + b) 
  2(1 + a – b – ab – (1 + b – a – ab)) + 1 – a – b + ab = 1 + a + b + ab 
  4(a – b) = 2(a + b) 
  2a – 2b = a + b 
  a = 3b 

  tan2 
2
  = 3tan2

2
  

  tan 
2
  = ± 3 tan 

2
 

 
 

 

 
 

48. Let f (x) = 1 x(1 |1 x |)
|1 x |

  


cos 1
1 x
 
  

 for x  1. Then  

(A) 
x 1

lim 
 f (x) = 0    (B) 

x 1
lim

   f (x) does not exist      

(C) 
x 1

lim
   f (x) = 0    (D) 

x 1
lim 

 f (x) does not exist 
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 ekuk fd x  1 ds fy;s] f (x) = 1 x(1 |1 x |)
|1 x |

  


cos 1
1 x
 
  

A rc 

(A) 
x 1

lim 
 f (x) = 0    (B) 

x 1
lim

   f (x) dk vfLrRo ugha gS (does not exist)  

(C) 
x 1

lim
   f (x) = 0    (D) 

x 1
lim 

 f (x) dk vfLrRo ugha gS (does not exist)

Ans. (CD) 

Sol. f(1+)  = 
h 0
lim


1 (1 h)(1 h) 1cos
h h

    

  = 
2

h 0

1 (1 h) 1lim cos
h h

   

  = 
2

h 0

h 2h 1lim cos
h h

   

  = 
h 0

1lim( h 2)cos
h

    

 
h 0
lim f(1 )


 does not exist  fo|eku ugha gS

  f(1–) = 
h 0

1 (1 h)(1 h) 1lim cos
h h

    

  =
2

h 0

1 (1 h ) 1lim cos
h h

   

  = 
2

h 0

h 1lim cos
h h

 

  = 
h 0

1lim hcos 0
h
  

 

49. If g(x) = 
sin(2x) 1

sin x
sin (t)dt, then  

 ;fn g(x) = 
sin(2x) 1

sin x
sin (t)dt, rc 

(A) g' 2
2
    

 
 (B) g' 2

2
     

 
 (C) g' 2

2
    

 
  (D) g' 2

2
     

 
 

Ans. (BONUS) 

Sol. g(x) =  x2sin

xsin

1 dt)t(sin  

 g' (x) = sin–1 (sin2x) . cos2x. 2 – sin–1 (sinx) . cosx 
          = 2cos2x . sin–1 (sin2x)  – cosx . sin–1 (sinx) 

 g' 






 


2
 = 2cos (–) sin–1 (sin(–))  – cos 







 


2
. sin–1 (sin 







 


2
) = 0 

 g' 





 

2
 = 2cos () sin–1 (sin())  – cos 






 

2
. sin–1 (sin 






 

2
) = 0 
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50. If f(x) = 
cos(2x) cos(2x) sin(2x)

cos x cos x sinx
sinx sinx cos x
  , then 

(A) f (x) attains its minimum at x = 0   
(B) f (x) attains its maximum at x = 0   
(C) '(x)f = 0 at more than three points in (–, )   

(D) '(x)f = 0 at exactly three points in (–, ) 

 ;fn f(x) = 
cos(2x) cos(2x) sin(2x)

cos x cos x sinx
sinx sinx cos x
  , rc 

(A) x = 0 ij f (x) dk U;wure (minimum) gS 

(B) x = 0 ij f (x) dk vf/kdre (maximum) gS   

(C) (–, ) esa rhu ls vf/kd fcUnqvksa ij '(x)f = 0 gSA 

(D) (–, ) esa dsoy rhu fcUnqvksa ij '(x)f = 0 gSA 

Ans.  (BC) 

Sol. f(x) =
xcosxsinxsin
xsinxcosxcos
x2sinx2cosx2cos

  

                   = cos2x – cos2x (–cos2x + sin2x) + sin2x (–2sinxcosx)
 f(x)= cos4x + cos2x 
 f(x) = 2cos22x  + cos2x –1  
 Let ekuk cos2x = t 

 f(x) = 2t2 + t –1 and t [–1, 1]  

 f(x) attains its minima at  t = 
4
1

 [–1, 1]  

f(x), t = 
4
1

  [–1, 1]  ij fuEufu"B j[krk gSA  

 min)x(f = 
8
91

4
1

16
2 

  

 max)x(f = 2 + 1 –1 = 2……..(when tc cos2x = 1) 

 f ' (x) = –4sin4x –2sin2x  
  f ' (x) = 0 4sin4x + 2sin2x = 0   

    8sin2xcos2x + 2sin2x = 0 

    2sin2x(4cos2x+1) = 0   sin2x = 0  or ;k cos2x = 
4
1

  

 

 

– 
 

–  

y= cos2x y= sin2x 

 
 

 Hence option vr% fodYi (B), (C) lgh gSA  
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SECTION – 3 : (Maximum Marks : 12) 
 

 This section contains TWO paragraphs. 
 Based on each paragraph, there are TWO questions. 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct. 
 For each question, darken the bubble corresponding to the correct integer in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  : +3  If only the bubble corresponding to the correct answer is darkened. 
 Zero Marks  :   0  In all other cases. 

[kaM 3 : (vf/kdre vad : 12) 
 bl [kaM esa nks vuqPNsn gSaA
 izR;sd vuqPNsn ij vk/kkfjr nks iz'u fn;s x;s gSaA 

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa dsoy ,d fodYi lgh gSA 

 izR;sd iz'u ds fy, vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA 
 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;kasa eas ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad  : +3  ;fn flQZ lgh mÙkj ds vuq:i cqycqys dks dkyk fd;k gSA 
 'kwU; vad :   0  vU; lHkh ifjfLFkfr;ksa esa 
 
 

 
 

 

PARAGRAPH 1 
 

Let O be the origin, and OX, OY, OZ
  

 be three unit vectors in the directions of the sides QR, RP, PQ
  

, 

respectively, of a triangle PQR. 
vuqPNsn 1 

 

ekuk fd O ewyfcUnq (origin) gS ,oe~ OX, OY, OZ
  

Øe'k% f=kHkqt PQR dh Hkqtk;sa QR, RP, PQ
  

, dh fn'kkvks es rhu 

,dd lfn'k (unit vectors) gSA 
 

51. If the triangle PQR varies, then the minimum value of cos(P + Q) + cos(Q + R) + cos(R + P) is 
 ;fn f=kHkqt PQR ifjorhZ gS  (If the triangle PQR varies), rc] cos(P + Q) + cos(Q + R) + cos(R + P) dk 

U;wure eku (minimum value) gS 

(A) – 3
2

   (B) 3
2

   (C) 5
3

   (D) – 5
3

 

Ans. (A) 

Sol. 

 

P Q 

R 

 
cos(P + Q) + cos(Q + R) + cos(R + P) = –cosR – cosP – cosQ 

  In any fdlh f=kHkqt esa  max of cosP + cosQ + cosR = 
2
3  

 So minimum value of the given expression is  
2
3

   

 vr% fn, x, O;atd dk U;wure eku 
2
3

   
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52. | OX OY|

 
=  

 (A) sin(P + Q)  (B) sin(P + R)  (C) sin(Q + R)  (D) sin2R  
Ans.  (A) 
Sol.  

 P 

R Q 


OY


OX  


OZ

 

cosR = –  


OY.OX  

  |cosR| = |


OY.OX |

 


 OYOX sinR= |sin( – (P + Q))| = |sin(P + Q)| = sin(P + Q)
 

 

PARAGRAPH 2 
 

Let p, q be integers and let , be the roots of the equation, x2 – x – 1 = 0 where   . For n = 0,1,2,...., let 
an = pn + qn. 
 

FACT : If a and b are rational numbers and a + b 5  = 0, then a = 0 = b. 
vuqPNsn 2 

 

ekuk fd p, q iw.kkZad gS ,oe~ , lehdj.kx2 – x – 1 = 0 ds ewy gS] tgka   gSA n = 0,1,2,...., ds fy;s ekuk fd        
an = pn + qn gSA 
 

rF; : ;fn a ,oe b ifjes; l¡[;k;sa (rational numbers) gSa ,oe~ a + b 5  = 0 gS] rc a = 0 = b gSA 
 

 
53. a12 =  
 (A) a11 + 2a10  (B) 2a11 + a10  (C) a11 – a10  (D) a11 + a10  
Ans. (D) 
Sol. As  and  are roots of equation x2 – x –1 = 0, we get :   
 tSlk fd  vkSj  lehdj.k x2 – x –1 = 0, ds ewy gSA    

vr% – – 1 = 0  + 1  

– – 1 = 0  + 1  
a11 + a10  = p11 + q+ p+ q

  =  p10 (+1) + q10 ( +1)  
  = p10  + q 

  = p12  q
 =a12 
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54. If a4 = 28, then p + 2q = 
 ;fn a4 = 28 gS] rc p + 2q = 
 (A) 14   (B) 7   (C) 21   (D) 12  
Ans. (D) 
Sol. an+2 = an+1  + an 
 a4 = a3  + a2 = 3a1 + 2a0   = 3p+ 3q+ 2(p + q) 

 As tSlk fd 
2

51
 , 

2
51

 ,   we get   

 vr% a4 = 








 










 
2

51q3
2

51p3  + 2p + 2q = 28  

  028q2p2
2
q3

2
p3








   …….(i) 

and vkSj  0
2
q3

2
p3

 …………….(ii) 

p = q (from (ii) ls) 

7p = 28(from (i) and o (ii) ls) 

p = 4 
q = 4
p + 2q = 12 
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DARKENING THE BUBBLES ON THE ORS : (ORS ij cqycqyksa dks dkyk djus dh fof/k) 
15. Use a BLACK BALL POINT to darken the bubbles on the ORS. ORS ds cqycqyksa dks BLACK BALL POINT isu ls dkyk djsaA 

16. Darken the bubble   COMPLETELY.  cqycqys   dks iw.kZ :i ls dkyk djsaA 

17. The correct way of darkening a bubble is as:    cqycqys dks dkyk djus dk mi;qDr rjhdk gS :    
18. The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way. 

 ORS e'khu&tkaP; gSA lqfuf'pr djsa dh cqycqys lgh fof/k ls dkys fd;s x;sa gSaA 
19. Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or "un-darken" a darkened bubble. 

 cqycqys dks rHkh dkyk djsa tc vki mÙkj ds ckjsa esa fuf'pr gksA dksys fd, gq, cqycqys dks feVkus vFkok lkQ djus dk 
dksbZ rjhdk ugha gSA 

 
QUESTION PAPER FORMAT AND MARKING SCHEME : 
20. The questions paper has three parts : Physics, Chemistry and Mathematics.  

 bl iz'u&i=k esa rhu Hkkx gSa% HkkSfrd foKku] jlk;u foKku vkSj xf.kr] A  
21. Each part has three sections as detailed in the following table : 

 gj Hkkx esa rhu [kaM gSaA iz'u i=k dk izk:i vkSj vadu ;kstuk % 

Full Marks
iw.kZ vad

Partial Marks
vkaf'kd  vad

Zero Marks
'kwU; vad

Negative 
Marks
_ .k vad

1

Single 
Correct 
Option

(,dy lgh 
fodYi)

7

.+3
If only the bubbles 

corresponding to the 
correct option is 

darkened
(;fn flQZ lkjs lgh 

fodYi ds vuq:i cqycqys 

dks dkyk fd;k gS)

�

0
If none of 

the bubbles 
is darkened
(;fn fdlh Hkh 

cqycqys dks 

dkyk ugha 

fd;k gS)

�1

In all other 
cases

(vU; lHkh 
ifjfLFkfr;ksa esa)

21

2

One or More 
Correct 

Option(s)
(,dy ;k ,d 
ls vf/kd lgh 

fodYi)

7

.+4
If only the bubble(s) 
corresponding to all 
the correct option(s) 

is(are) darkened
(;fn flQZ lgh 

fodYi@fodYiksa ds vuq:i 

cqycqys@cqycqyksa dks dkyk 

fd;k gS)

.+1
For darkening a bubble 
corresponding to each 

correct option, provided NO 
incorrect option is darkened

(izR;sd lgh fodYi ds vuq:i 
cqycqys dks dkyk djus ij] ;fn 

dksbZ xyr fodYi dkyk ugha fd;k 

gS)

0
If none of 

the bubbles 
is darkened
(;fn fdlh Hkh 
cqycqys dks 

dkyk ugha 

fd;k gS)

�2

In all other 
cases

(vU; lHkh 
ifjfLFkfr;ksa esa)

28

3
Comprehens

ion
vuqPNsn

4

.+3
If only the bubbles 

corresponding to the 
correct answer is 

darkened
(;fn flQZ lgh mÙkj ds 
vuq:i cqycqys dks dkyk 

fd;k gS)

�

0
In all other 

cases
(vU; lHkh 

ifjfLFkfr;ksa esa)

� 12

No. of 
Ques.
iz'uksa d h 

la[;k

Ques. Type
iz'u d k izdkjSection

[kaM

Maximum 
Marks of the 

Section
[kaM esa 

vf/kd re vad

Category-wise Marks for Each Ques.
oxkZuqlkj izR;sd  iz'u d s vad
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