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INSTRUCTION 

Number of Questions : 30               Max. Marks : 102 

1. Use of mobile phones, smartphones, ipads, calculators, programmable wrist watches is 

STRICTLY PROHIBITED. Only ordinary pens and pencils are allowed inside the 

examination hall.  

2. The cirrection is done by machine through scanning. On OMR sheet, darken bubbles 

completely with a black pencil or a black  blue pen. Darken the bubbles completely only 

after you are sure of your answer : else, erasing lead to the OMR sheet getting damaged 

and the machine may not be able to read the answer.  

3. The name , email addredd.a and date of birth entered on the OMR sheet will be your login 

credentials for accessing your PROME score.  

4. Incomplete /incorrectly and craelessly filled information may disqualify your candidature. 

5. Each quaestion has a one or two digit number as answer. The first diagram below shows 

improper and proper way of darkening the bubble with detailed instructions. The second 

diagram shows how to mark a 2-digit number and a 1-digit number.  

    

6. The answer you write on OMR sheet is irrelevant. The darken bubble will be considered as 

your final answer. 

7. Questions 1 to 6 carry 2 marks each : Questions  7 to 21 carry 3 marks each : Questions 

22 to 30 carry 5 marks each. 

8.  All questions are compulsory.  

9.  There are no negative marks.  

10. Do all rough work in the space provided below for it. You also have pages at the end of the 

question paper to continue with rough work.  

11. After the exam, you may take away the Candidate’s copy of the OMR sheet.  

12. Preserve your copy of OMR sheet till the end of current olympiad season. You will need it 

further for verification purposes.  

13. You may take away the question paper after the examination. 
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1. A book is published in three volumes, the pages being numbered from 1 onwards. The page 

numbers are continued from the first volume to the second volume to the third. The number of 

pages in the second volume is 50 more than that in the first volume, and the number pages in the 

third volume is one and a half times that in the second. The sum of the page numbers on the first 

pages of the three volumes is 1709. If n is the last page number, what is the largest prime factor of 

n ? 

,d iqLrd rhu [k.Mksa esa izdkf'kr gS] vkSj dqy i`"B la[;k 1 ls 'kq: gksrh gSA nwljs [kaM dh i`"B la[;k igys 

[kaM ds vkxs ls 'kq: gksrh gS o rhljs dh nwljs ds vkxs lsA nwljs [kaM esa igys [kaM ls 50 vf/kd i`"B gSa] o 

rhljs [kaM esa nwljs ls Ms<+ xquk i`"B gSaA rhuksa [kaMksa ds i`Fke ì"B dh i`"B la[;k dk ;ksx 1709 gSA vxj n 

vafre i`"B la[;k gS] rks n dks foHkkftr djus okyh lcls cM+h vHkkT; la[;k dkSulh gS ?  

Sol. (17) 

 Let the number of pages in volume-1 be x 

   Number of pages in second volume = x + 50 

  Number of pages in third volume = 
3

2
(x + 50) 

 Moreover 1 + (x + 1) + (2x + 51) = 1709 

    3x + 53 = 1709 =  x = 552 

 So  n = 552 + 602 + 903 = 2057 

 So n = 112 × 17 

 Hence largest prime factor of n = 17 

Hindi :  ekuk Hkkx-1 esa ì"Bksa dh la[;k x gSA  

   Hkkx nks esa i`"Bksa dh la[;k = x + 50 

  Hkkx rhu esa i`"Bksa dh la[;k = 
3

2
(x + 50) 

 rFkk 1 + (x + 1) + (2x + 51) = 1709 

    3x + 53 = 1709 =  x = 552 

 blfy,  n = 552 + 602 + 903 = 2057 

 blfy, n = 112 × 17 

 vr% n dk vf/kdre vHkkT; xq.ku[k.M  = 17 
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2. In a quadrilateral ABCD, it is given that AB = AD = 13, BC = CD = 20, BD = 24. If r is the radius of 

the circle inscribable in the quadrilateral, then what is the integer closest to r ?  

 ,d prqHkZqt ABCD esa ;s fn;k gqvk gS fd AB = AD = 13, BC = CD = 20, BD = 24 gSA ;fn r bl prqHkqZt ds 

vanj cuk, tk ldu okys vUr% o`Ùk dh f=kT;k gS] rks r  ls fudVre iw.kkZad dk eku D;k gksxk ? 

Sol. (8) 

 

 

A 13 B 

24 13 

20 C D 

20 
 

Area of ABCD  = Area of ABD + Area of BCD 

  = 25 12 12 1   + 32 8 12 12    

  = 60 + 192 = 252 

Indadius(r) = 
Area

semi perimeter
= 

252 84
7.64

33 11
   

 Hence integer nearest to r is 8 

Hindi : 

 

A 13 B 

24 13 

20 C D 

20 
 

ABCD dk {ks=kQy = ABD dk {ks=kQy + BCD dk {ks=kQy 

  = 25 12 12 1   + 32 8 12 12    

  = 60 + 192 = 252 

vUr% f=kT;k (r) = 
 

{ks=kQy
v) Z i fj eki

= 
252 84

7.64
33 11

   

 vr% r ds fudVre iw.kkZad 8 gSA  
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3. Consider all 6-digit numbers of the form abccba where b is odd. Determine the number of all such 

6-digit numbers that are divisible by 7.  

 ,slh 6-vadksa dh la[;k abccba ds ckjs esa lkspks ftuesa b fo"ke gSA ,slh fdruh 6-vadksa dh la[;k,– a gksaxh tks 

fd 7 ls foHkkftr gks tkrh gSa \  

Sol. (70) 

abccba (b is odd) 

 = a(105 + 1) + b(104 + 10) + c(103 + 102) 

 = a (1001 – 1) 100 + a + 10b(1001) + (100) (11) c 

 = (7.11.13.100)a – 99a + 10b(7.11.13) + (98 + 2)(11)c 

 = 7p + (c – a) where p is an integer 

 Now if c – a is a multiple of 7 

  c – a = 7, 0, –7 

 Hence number of ordered pairs of (a, c) is 14 

 since b is odd 

 Number of such number = 14 × 5 = 70  

Hindi :  abccba (b fo"ke gS) 

 = a(105 + 1) + b(104 + 10) + c(103 + 102) 

 = a (1001 – 1) 100 + a + 10b(1001) + (100) (11) c 

 = (7.11.13.100)a – 99a + 10b(7.11.13) + (98 + 2)(11)c 

 = 7p + (c – a) tgk¡ p ,d iq.kZkad gS 

 vc ;fn c – a,  7 dk xq.kt gS  

  c – a = 7, 0, –7 

 vr% (a, c) ds dzfer ;qXeksa dh la[;k = 14 

 pwfda b fo"ke gSA  

 bl izdkj dh la[;k = 14 × 5 = 70  
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4. The equation 166  56 = 8590 is valid in some base b  10 (that is 1,6,5,8,9,0 are digits in base b 

in the above equation). Find the sum of all possible values of b  10 satisfying the equation.  

lehdj.k 166  56 = 8590 fdlh vk/kkj (base) b  10 esa lgh gS (eryc fd 1,6,5,8,9,0 vk/kkj (base) b esa 

vad gSa) ,slh lHkh lEHko la[;kvksa b  10 dk ;ksx D;k gksxk \   

Sol. (12) 

 166 = b2 + 6b + 6 

 56 = 5b + 6 

 8590 = 8b3 + 5b2 + 9b 

 Now (b2 + 6b + 6) (5b + 6) = 8b3 + 5b2 + 9b 

  5b3 + 36b2 + 66b + 36 = 8b3 + 5b2 + 9b 

  3b3 – 31b2 – 57b – 36 = 0 

  (b – 12) (3b2 + 5b + 3) = 0 

  b = 12 

 We have only one b which is 12 

 So sum = 12 

Hindi : 166 = b2 + 6b + 6 

 56 = 5b + 6 

 8590 = 8b3 + 5b2 + 9b 

 vc (b2 + 6b + 6) (5b + 6) = 8b3 + 5b2 + 9b 

  5b3 + 36b2 + 66b + 36 = 8b3 + 5b2 + 9b 

  3b3 – 31b2 – 57b – 36 = 0 

  (b – 12) (3b2 + 5b + 3) = 0 

  b = 12 

 b dk dsoy ,d eku 12 gSA  

 vr% ;ksxQy = 12 
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5. Let ABCD be a trapezium in which AB || CD and AD  AB. Suppose ABCD has an incircle which 

touches AB at Q and CD at P. Given that PC = 36 and QB = 49, Find PQ.  

 ABCD ,d leyac prqHkqZt gS ftlesa fd AB || CD o AD  AB eku yks fd bl prqHkqZt dk ,d var% òÙk AB 

ls Q esa o CD ls P esa feyrk gSA vaxj PC = 36 o QB = 49 rks PQ dk eku D;k gksxk \   

Sol. (84)  

 

A B 

C D 

r 

r 

r Q S 49 

P 36 r 

 

 Let incircle touch BC at R  

 So CR = 36, BR = 49 

 Further let inradius = r 

 So AQ = PD = r & AD = 2r 

 Let perpendicular from C meet AD at S 

 So BS = 13, BC = 85 

 Now (CS)2 = 852 – 132 = 98 × 72 = 49 × 144 

  So CS = 7 × 12 = 84 

 Hence PQ = 84 

Hindi : 

 

A B 

C D 

r 

r 

r Q S 49 

P 36 r 

 

 ekuk v)ZoR̀r BC dks R ij Li'kZ djrk gSA  

 blfy, CR = 36, BR = 49 

 iqu% ekuk vUr% f=kT;k = r 
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 blfy, AQ = PD = r & AD = 2r 

 ekuk C ls yEc AD dks  S ij feyrk gSA  

 blfy,  BS = 13, BC = 85 

 vc  (CS)2 = 852 – 132 = 98 × 72 = 49 × 144 

  So CS = 7 × 12 = 84 

 vr% PQ = 84 

 

6. Integers a, b, c satisfy a + b – c = 1 and a2 + b2 – c2 = –1. What is the sum of all possible values of 

a2 + b2 + c2 ? 

 

a, b, c ,sls iw.kkZad gSa ftuds fy, a + b – c = 1 o a2 + b2 – c2 = –1. a2 + b2 + c2 ds tks Hkh eku laHko gSaA 

mudk ;ksx D;k gksxk \ 

Sol. (18) 

 a + b – c = 1, a2 + b2 – c2 = – 1 

 a + b – 1= c 

  a2 + b2 + 1 + 2ab – 2(a + b) = c2  ab = a + b  (a – 1) (b – 1) = 1 

 So  a – 1 = b – 1 = ±1  a = b = 2 or a = b = 0 

 So c = 3 (when a = b = 2) or c = –1 (when a = b = 0) 

 Hence a2 + b2 + c2 = 17 or 1  Sum = 18 

Hindi : a + b – c = 1, a2 + b2 – c2 = – 1 

 a + b – 1= c 

  a2 + b2 + 1 + 2ab – 2(a + b) = c2  ab = a + b  (a – 1) (b – 1) = 1 

 blfy,  a – 1 = b – 1 = ±1  a = b = 2 or a = b = 0 

 blfy,  c = 3 (tc a = b = 2) ;k c = –1 (tc a = b = 0) 

 vr%  a2 + b2 + c2 = 17 or 1  ;ksx = 18 
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7. A point P in the interior of a regular hexagon is at distance 8,8,16 units from three consecutive 

vertices of the hexagon, respectively. If r is radius of the circumscribed circle of the hexagon, what 

is the integer closest to r ?  

 fcUnq P ,d le&"kV~Hkqt dk Hkhrjh fcUnq gS vkSj "kV~Hkqt ds rhu _ekuqxr dksuksa ls mldh nwjh Øe'k% 8,8 o 16 

gSA vxj r "kV~Hkqt ds ifjo`Rr dh f=kT;k dk eku gS rks r ds lcls djhc dkSulk iw.kkZd gksxkA  

Sol. (14) 

 

 

A B 

C 

D E 

F 
2x 

16 16 

8 8 P P 

x 
Q 

R 

 

 

Note that CF = 2AB, PA = 2PC & PB = 2PF 

Hence PAB is similar to PFC, hence A1P1C & B1P1F are collinear. Let each side of hexagon be 

equal to x . 

Let Q & R be foot of altitudes from P to base AB & CF respectively. So R is centre of hexagon 

Now 
1

3
× 

23x x
64

2 4
   

 
2 2x x

64
12 4

   

 
24x

64
12

    x = 8 3  

Note that circumradius of a regular hexagon = side of regular hexagon 

 Hence r = 8 3  13.856 

 Hence nearest integer = 14 
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Hindi : 

 

A B 

C 

D E 

F 
2x 

16 16 

8 8 P P 

x 
Q 

R 

 

 

fn;k x;k gS CF = 2AB, PA = 2PC & PB = 2PF 

vr% PAB , PFC ds le:i gS vr% A1P1C & B1P1F lajs[k gSA ekuk "kVHkqt dh izR;sd Hkqtk x ds cjkcj gSA  

ekuk Q ,oa  R,  P ls AB ,oa CF ij dze'k% 'kh"kZyEc dk ikn gS] blfy, R "kVHkqt dk dsUnz gSA  

vc 
1

3
× 

23x x
64

2 4
   

 
2 2x x

64
12 4

   

 
24x

64
12

    

 x = 8 3  

fn;k x;k gS le~"kV~Hkqt dh ifjf=kT;k = le"kV~Hkqt dh Hkqtk 

 vr% r = 8 3  13.856 

 vr% fudVre iw.kkZad = 14 
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8. Let AB be a chord of circle with centre O. Let C be a point on the circle such that ABC = 30° and 

O lies inside the triangle ABC. Let D be a point on AB such that DCO = OCB = 20°. Find the 

measure of CDO in degrees.  

 AB ,d o`Ùk dh thok gS ftldk dsUnz O gSA ekuyks fd C oR̀r ij ,d ,slk fcUnq gS ftlls fd ABC = 30°  

o O f=kHkqt ABC ds vanj gSA ekuyks fd D o`Ùk AB ij ,d ,slk fcUnq gS ftlls fd  

DCO = OCB = 20° A CDO dk eku fMxzh esa irk djksA 

Sol. (80)

 A 

B 

D 

C
20° 
20° 

O 
 

OCB = 20°  

&  

OBC = 20°  

&  

OBA = 10°  

&   

OAB = 10° 

 Since BOC = 140  A = 70°  

&   

OAC = 60°  

&  

ACD = 40° 

 Now C is circumcenter of AOD 

 as OCD = 2OAD   

&  

AOD = 
1

2
OAD = 20°  
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&  

DOC  = AOD + AOC 

= 20 + 60 

= 80 

  ODC = 180 – (DOC + OCD) 

   = 180 – (80 + 20) 

   = 80° 

Hindi. 

 A 

B 

D 

C
20° 
20° 

O 
 

OCB = 20°  

rFkk  

OBC = 20°  

rFkk  

OBA = 10°  

rFkk   

OAB = 10° 

 pwafd BOC = 140  A = 70°  

rFkk   

OAC = 60°  

rFkk  

ACD = 40° 
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 vc C , AOD dk ifjdsUnz gS 

 pwfd OCD = 2OAD   

rFkk  

AOD = 
1

2
OAD = 20°  

rFkk  

DOC  = AOD + AOC 

= 20 + 60 

= 80 

  ODC = 180 – (DOC + OCD) 

   = 180 – (80 + 20) 

   = 80° 

9. Suppose a,b are integers and a + b is a root of x2 + ax + b = 0. What is the maximum possible 

values of b2 ?  

 ekuk fd a,b iw.kkZd gS rFkk a + b lehdj.k x2 + ax + b = 0 dk ,d gy gSA b2 
dk vf/kdre lEHko eku D;k 

gS ? 

Sol. (81) 

 If “a + b” is a root it satisfies the equation 

 Hence (a + b)2 + a(a + b) + b = 0 

  2a2 + 3ba + (b2 + b) = 0 

 Now since “a” is an integer Discriminant is a perfect square  

  9b2 – 8 (b2 + b) = p2 for same p  Z 

  (b – 4)2 – 16 = p2 

 (b – 4 + b) (b – 4 – p) = 16 

b – 4 + p = ±8,  b – 4 – p = ±2, b –  4 + p = b – 4 – p = ±4 
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So b – 4 = 5, – 5, 4, – 4 

 b = 9, –1, 8, 0  (b2)max = 81  

Hindi :  ;fn “a + b” ewy gS] ;g nh xbZ lehdj.k dks larq"V djrk gSA 

 vr% (a + b)2 + a(a + b) + b = 0 

  2a2 + 3ba + (b2 + b) = 0 

 vc “a” iw.kkZad gS foospd] iw.kZ oxZ gksxkA 

  9b2 – 8 (b2 + b) = p2  fdlh  p  Z ds fy,  

  (b – 4)2 – 16 = p2 

 (b – 4 + b) (b – 4 – p) = 16 

b – 4 + p = ±8,  b – 4 – p = ±2, b –  4 + p = b – 4 – p = ±4 

blfy, b – 4 = 5, – 5, 4, – 4 

 b = 9, –1, 8, 0  (b2)max = 81 

 

10. In a triangle ABC, the median from B to CA is perpendicular to the median from C to AB. If the 

median from A to BC is 30, determine (BC2 + CA2 + AB2)/100.  

 ,d f=kHkqt ABC esa B ls CA rd dh ekf/;dk C ls AB rd dh ekf/;dk ls yEc gSA vxj A ls BC rd dh 

ekf/;dk dh yEckbZ 30 gS rks (BC2 + CA2 + AB2)/100 dk eku Kkr djksA 

Sol. (24) 

 

 

F 

B 
D 

G 

C 

E 

A 

M 

 

Let G be centroid, D,E,F be mid-points of BC, CA, AB & M be mid-point of FE. 

 Let BE = 3x, CF = 3y, given AD = 30 

 Hence AM = 5, GM = 5, GD = 10, BG = 2x, GE = x, CG = 2y, GF = y 
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 Now D is mid-point of hypotenuse of right angle triangle BGC  

 So D is circum centre of the triangle 

 SO BD = GD = 10  BC = 20 

 Hence 4(x2 + y2) = 400  x2 + y2 = 100  

 Now 9(x2 + y2) =  2 2 2 2 2 21
2BC 2AB AC 2BC 2AC AB

4
      

  900 × 4 = 4BC2 + AB2 + AC2 

  AB2 + AC2 = 3600 – 1600 = 2000 

 Hence 
2 2 2AB BC CA 2400

24
100 100

 
   

 

11. There are several tea cups in the kitchen, some with handle and the others without handles. The 

number of ways of selecting two cups without a handle and three with a handle is exactly 1200. 

What is the maximum possible number of cups in the kitchen ?     

 fdpu esa dbZ pk; ds di gS] dqN esa gSMy gS] vkSj dqN esa ugha gSA vxj buesa ls nks di fcuk gSM+y ds o rhu 

di gSaMy ds pquus gks rks ;g 1200 rjhdksa ls fd;k tk ldrk gSA fdpu esa fdrus di gS ?     

Sol. (29)  

Let cups without handle equals to x & cups with handle equals to y 

  xC2 × yC3 = 1200 = 24 × 3 × 52 

  
x(x 1) y(y 1)(y 2)

2 6

  
 = 24 × 3 × 52 

 x = 25, y = 4 and x = 16, y = 5 

 x + y is maximum when x = 25, y = 4 

 maximum possible cups equals to 29 

Hindi. ekuk fcuk gSUMy okys diksa dh la[;k x rFkk gSUMy okys diksa dh la[;k y gS 

  xC2 × yC3 = 1200 = 24 × 3 × 52 

  
x(x 1) y(y 1)(y 2)

2 6

  
 = 24 × 3 × 52 

 x = 25, y = 4 rFkk x = 16, y = 5 

 x + y vf/kdre gksxk tc x = 25, y = 4  

 vf/kdre lEHkkfor di 29 ds cjkcj gS 
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12. Determine the number of 8-tuples ( 1 2 8, ,...,   ) such that 1 2 8, ,...,   {1, 1}  and  

    1 2 3 82 3 ... 8         

 is a multiple of 3. 

 ,sls fdrus Øeokj&lewPp; ( 1 2 8, ,...,   )gS ftlesa 1 2 8, ,...,   {1, 1}   o 1 2 3 82 3 ... 8         dk 

eku 3 ls HkkT; gks \  

Sol. (88) 

 1, 2, 3,…………8 {–1, 1}. 

 1 + 22 + 33 +……..+ 88 

  (1 + 44 + 77 ) + (22 + 55 + 88 ) + 3(3 + 26) 

  (1 + 4 + 7 ) + 2(2 +5 + 8 ) + 3m (m is an integer) 

 (1 – 2) + (4 –5) +(7 –8) + 3q (q is an integer) 

 1 – 2 = 2, 0, –2 & similarly others 

  p12 + p45 + p78 + 3q  (where p12 =1 – 2  

p45 =4 – 5  

p78 =7 – 8) 

 p12 = p45 = p78 = 0   8 cases 

 p12 = p45 = p78 = 2 (or –2)  2 cases 

 p12 = 2,  p45 = –2,  p78 = 0  (2 × 6) cases 

 Hence number of tuples = 22 × 4 = 88 

     

    (3 & 6 can be any one of 1 or –1) 

Hindi.  

1, 2, 3,…………8 {–1, 1}. 

 1 + 22 + 33 +……..+ 88 

  (1 + 44 + 77 ) + (22 + 55 + 88 ) + 3(3 + 26) 
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  (1 + 4 + 7 ) + 2(2 +5 + 8 ) + 3m (m iw.kkZd gS) 

 (1 – 2) + (4 –5) +(7 –8) + 3q (q ,d iw.kkZd gS) 

 1 – 2 = 2, 0, –2 rFkk blh izdkj vU; similarly others 

  p12 + p45 + p78 + 3q  (tgk¡ p12 =1 – 2  

p45 =4 – 5  

p78 =7 – 8) 

 p12 = p45 = p78 = 0   8 fLFkfr;k¡  

 p12 = p45 = p78 = 2 (or –2)  2 fLFkfr;k¡  

 p12 = 2,  p45 = –2,  p78 = 0  (2 × 6) fLFkfr;k¡ 

 vr% Øeokj&leqPp; dh la[;k = 22 × 4 = 88 

     

    (3 & 6 la[;k 1 ;k –1 eas ls dksbZZ ,d gks ldrk gS) 

 

13. In a triangle ABC, right-angled at A, the altitude through A and the internal bisector of A have 

lengths 3 and 4, respectively. Find the length of the median through A.  

 ,d f=kHkqt ABC, ftlesa dks.k A ledks.k gS, ,slk gS fd A ls yEc dh yEckbZ o  A dks.k&lef}Hkktd dh 

yEckbZ Øe'k% 3 o 4 gSA A ls ef/;dk dh yEckbZ fdruh gksxh\  

Sol. (24) 

 

 

B 
F E D 

C 

4 3 

A

 

 CAE = 45° =  BAE 

 AD = 3   
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 Let BC = a, CA = b, AB = c 

 
1 1

bc ·a·3 bc 3a
2 2

    

 
2bc A 6a 1

cos 4 · 4
b c 2 b c 2

  
 

 

   2 2 b c 3a   

  8(b2 + c2 + 2bc) = 9a2 

  8(a2 + 6a) = 9a2 

  48a = a2  a = 48 

 So AF = 
a

24
2
  

14. If x = cos1°cos2°cos3°…..cos89° and y = cos2°cos6°cos10°…..cos86°, then what is the integer 

nearest to 
2

7
log2(y/x) ?  

 vxj x = cos1°cos2°cos3°…..cos89° o y = cos2°cos6°cos10°…..cos86°, rks la[;k 
2

7
log2(y/x) ds 

lcls djhc dkSulk iw.kkZd gksxk ? 

Sol. (19) 

 
y cos2 cos6 cos10 .........cos86

x cos1 cos2 cos3 .........cos89

   


   
 

 = 244 × 2
cos2 cos6 cos10 .........cos86

sin2 sin4 .........cos88

   
  

 

 = 
89 / 22 sin4 sin8 sin12 ..........sin88

sin2 sin4 sin6 ..........sin88

   
   

 

 = 
89 / 22

cos4 cos8 cos12 .............cos88   
 

 = 
8989 / 2 22
2

22

2
2

1

2




 
 
 

 

 = 
133

22  

 
2

7
log2(y/x) = 

2

7
log2

133

22 = 
2

7
 × 

133

2
= 19 
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15. Let a and b natural numbers such that 2a – b, a – 2b and a + b are all distinct squares. What is the 

smallest possible value of b ?  

 ekuyks fd a o b ,slh izkd̀frd la[;k gS ftlls fd 2a – b, a – 2b o a + b lHkh vyx&vyx iw.kkZdksa ds oxZ 

gSA b dk U;wure lEHko eku D;k gksxk ? 

Sol. (21) 

 2a – b = 2
1k   ……(1) 

 a – 2b = 2
2k   ……(2) 

 a + b = 2
3k   ……(3) 

Add (2) & (3) we get 

 2a – b = 2
2k + 2

3k    

 2
2k + 2

3k = 2
1k   (k2 < k3) 

For least ‘b’ difference of 2
3k & 2

2k is also least and must be multiple of 3 

 2
2k = a – 2b = a2 & 2

3k  = a + b = 122 

 2
3k – 2

2k = 3b = 144 – 81 = 63  b = 21 

 least b is 21 
 

Hindi. 2a – b = 2
1k   ……(1) 

 a – 2b = 2
2k   ……(2) 

 a + b = 2
3k   ……(3) 

 (2) o (3) dks tksM+us ij 

 2a – b = 2
2k + 2

3k    

 2
2k + 2

3k = 2
1k   (k2 < k3) 

 ‘b’ ds U;qure eku ds fy, 
2

3k & 2
2k  ds U;qure vUrj U;qure gksxk rFkk 3 dk xq.kt gksxk 

 2
2k = a – 2b = a2 & 2

3k  = a + b = 122 

 2
3k – 2

2k = 3b = 144 – 81 = 63  b = 21 

 b dk U;qure eku 21 gS 
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16. What is the value of 
1 i j 10
i j odd

(i j)
  
 

  –
1 i j 10
i j even

(i j)
  
 

  ?  

 fuUe dk eku irk djksA 

1 i j 10
i j odd

(i j)
  
 

  –
1 i j 10
i j even

(i j)
  
 

  ?  

Sol. (55) 

 

i  1 2 3 4 5 6 7 8 9 

j   1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10 

 

 Sum of odd =  
9 7 5 3

3 5 7 9 ....... 19 5 7 ........ 17 7 9 ........ 15 9 11 13 11                     

 Sum of even = 
8 6 4 2

4 6 ....... 18 6 8 ....... 16 8 10 12 14 10 12                 

 Difference = (–1 –1 –1……….8 times) + 19 +  (–1 –1 –1……….6 times) + 17 + (–1 –1 –1 –1) + 15 

 + (–1 –1) + 13 + 11 

= –8 – 6 –4 –2 + 19 + 17 + 15 + 13 + 11 = 75 – 20 = 55 

17. Triangles ABC and DEF are such that A = D, AB = DE = 17, BC = EF = 10 and AC – DF = 12. 

What is AC + DF ?  

 ABC o DEF ,sls f=kHkqt gS fd A = D, AB = DE = 17, BC = EF = 10 vkSj AC – DF = 12 gSA AC + 

DF dk eku D;k gS ? 

Sol. (30) 

 Let A coincides with D, B coincides with E. With E(B) as centre draw a circle with radius 10 

intersecting the line, making angle  = A with AB, at F & C.  
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A(O) 17 B(E) 

10 

C 

12 

F 

10 

M 

  

 Let N be the foot of perpendicular from B(E) to CF 

 So BM = 8  Hence AM = 2 217 8 = (25)(9)  = 15 

 Hence AF = 15 – 6 = 9 & AC = 15 + 6 = 21 

 So AC + DF = 30 

Hindi. ekuk A , D ds lkFk lEikrh gS rFkk B, E ds lkFk lEikrh gSA E(B) dks dsUnz ekurs gq, 10 f=kT;k dk ,d o`Ùk 

[khpk tkrk gS tks js[kk dks izfrPNsn djrk gS rFkk AB ds lkFk F vkSj C ij  = A dks.k cukrk gS    

 

 

A(O) 17 B(E) 

10 

C 

12 

F 

10 

M 

  

 ekuk N, B(E) ls CF ij yEc dk yEcikn gS 

 blfy,  BM = 8  vr% AM = 2 217 8 = (25)(9)  = 15 

 vr% AF = 15 – 6 = 9 & AC = 15 + 6 = 21 

 blfy, AC + DF = 30 
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18. If a,b,c   4 are integers, not all equal, and 4abc = (a + 3) (b + 3) (c + 3), then what is the value of 

a + b + c ?  

 vxj a,b,c   4 iw.kkZd gS] lHkh cjkcj ugha gS] vkSj 4abc = (a + 3) (b + 3) (c + 3) rks a + b + c dk eku D;k 

gS ? 

Sol. (16) 

 4abc = 27 + 3(ab + bc + ca) + 9 (a + b + c) + abc 

  3abc = 27 + 3(ab + bc + ca) + 9 (a + b + c) 

 abc = 9 + (ab + bc + ca) + 3 (a + b + c) 

 abc – (ab + bc + ca) + (a + b + c) –1 =  8 + 4 (a + b + c) 

 (a – 1) (b – 1) (c – 1) = 8 + 4 (a + b + c) 

Put a – 1 = A, b – 1 = B, c – 1 = C, 

 ABC = 20 + 4 (A + B + C) 

 A = 
4(5 B C)

BC 4

 


 

 B = 3, C = 4, A = 6 

or they can be interchanged 

 (a, b, c) are anangemets of (4, 5, 7) 

 a + b + c = 16 

 

19. Let N = 6 + 66 + 666 + ….. + 666….66, where there are hundred 6’s in the last term in the sum. 

How many times does the digit 7 occur in the number N ?  

 ekuyks fd N = 6 + 66 + 666 + ….. + 666….66 tgk¡ vkf[kjh la[;k esa lkS 6’ ds vad gSA N esa vad 7 fdruh 

ckj vk,xk ? 

Sol. (33) 

 N = 6 + 66 + 666 +…………….
100 times

6666..........66  

 = 
6

9 100 times

9 99 .............. 999.............99
 
   
  

  

 = 
6

9
[(10 – 1) + (102 – 1) + ………….+ (10100 – 1)] 

 = 
6

9
[(10 +102 +……….+ 10100) – 100] 
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 = 
6

9
[(102 + 103 +……….+ 10100) – 90] 

 = 
6

9

 99

2
10 1

10 60
9

     
 

 

 = 
200

27
(1099 – 1) – 60 

 = 
200

27 99 times

999.........99 60
 
  
 
 
  

 = 
1

3 99 times

222.........200 60
 
  
 
 
  

 = 
740comes33 times

740 740.........7400 – 60 

= 
32 times

740 740.........740 340  

 7 comes 33 times 

 7, 33 ckj vkrk gS  

20. Determine the sum of all possible positive integers n, the product of whose digits equals n2 – 15n – 

27.  

 
,sls lHkh /kukRed iw.kkZdksa dk ;ksx irk djks ftuds vadksa dk xq.kuQy n2 – 15n – 27 gSA 

Sol. (17)  

n2 – 15n – 27 is always odd number for all n  I 

n must be maximum of two digit number.  

because maximum product of three digit number is 729 & minimum value of n2 – 15n – 27 for 3 

digits number is 10000 – 1500 – 27 which is greater than 729. 

n2 – 15n – 27 is increasing function for all n  {8, 9, 10,……………} 

at n = 17, n2 – 15n – 27 is equal to  17 

at n = 19, n2 – 15n – 27 is equal to  49 

at n = 21, n2 – 15n – 27 is equal to  99 
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And maximum product of digits of two digit number is 81 

 So n must be less than 21 

 Between 1 to 15, n2 – 15n – 27 is negative 

 So n = 17 only 

 Sum of possible number equal to 17 

Hindi. n2 – 15n – 27 lnSo lHkh n  I ds fy, fo"ke la[;k gS 

n nks vad dh la[;k dk vf/kdre eku gksxk  

D;ksfd  rhu vad la[;k dk vf/kdre xq.kuQy 729 rFkk n2 – 15n – 27 dk U;wure eku ] rhu  vad dh 

la[;k gksus ds fy, 10000 – 1500 – 27 tks 729 ls cM+k gSA  

n2 – 15n – 27 lHkh n  {8, 9, 10,……………} ds fy, o/kZeku gS 

 n = 17 ij, n2 – 15n – 27 dk eku 17 gS 

 n = 19 ij, n2 – 15n – 27 dk eku 49 gS 

 n = 21 ij, n2 – 15n – 27 dk eku 99 gS 

rFkk nks vad dh la[;k dk vf/kdre xq.kuQy 81 gS 

 n, 21 ls de gksxkA 

 1 ls 15 ds e/; , n2 – 15n – 27 _.kkRed gS  

 blfy, n = 17 dsoy 

 lEHkkfor la[;k dk ;ksxQy 17 ds cjkcj gS 

21. Let ABC be an acute-angled triangle and let H be its orthocentre. Let G1, G2 and G3 be the 

centroids of the triangles HBC , HCA and HAB respectively. If the area of triangle G1G2G3 is 7 

units, what is the area of triangle ABC ? 

 ekuyks fd ABC ,d U;wudks.k f=kHkqt gS vkSj H mldk yacdsUnz gSA ekuyks fd G1, G2 o G3 Øe'k% f=kHkqt HBC 

, HCA o HAB ds dsUnzd gSA vxj f=kHkqt G1G2G3 dk {ks=kQy 7 gS] rks f=kHkqt ABC dk {ks=kQy fdruk gksxk ? 

Sol. (63) 
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B D 
C

2 

1 

1 

G1 

G2 H 2 

E 

A 

 

AB = 2DE …..(1) 

 In H G1 G2 &  H D E 

 1 1 2HG G G 2

HD DE 3
   

 G1G2 = 
2

3
 DE = 

2

3

AB

2

 
 
 

AB

3
  

Becomes  G1 G2 G3 ~  ABC 

  
2 22

2
1 2 3 1 21 2

Area of ABC (AB) AB 3

Area of G G G G G 1(G G )

           
 

  Area of ABC = 9 × (Area of  G1 G2 G3) 

 Area of ABC = 9 × 7 = 63  

Hindi. 

 

B D 
C

2 

1 

1 

G1 

G2 H 2 

E 

A 

 

AB = 2DE …..(1) 

 H G1 G2  vkSj  H D E esa 

 1 1 2HG G G 2

HD DE 3
   

 G1G2 = 
2

3
 DE = 

2

3

AB

2

 
 
 

AB

3
  
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ls  G1 G2 G3 ~  ABC 

  
2 22

2
1 21 2 3 1 2

ABC (AB) AB 3

G G 1G G G (G G )

           

{ks=kQy
{ks=kQy

 

  ABC dk {ks=kQy = 9 × ( G1 G2 G3 dk {ks=kQy) 

 ABC dk {ks=kQYk = 9 × 7 = 63  

 

22. A positive integer k is said to be good if there exists a partition of {1,2,3,…..,20} in to disjoint proper 

subsets such that the sum of the numbers in each subset of the partition is k. How many good 

numbers are there ?  

 ,d iw.kkZd k dks ge vPNk dgsaxs vxj {1,2,3,…..,20} dks ge mfpr milewPp;ksa (proper subsets) esa 

foHkkftr dj ldrs gS ¼,sls fd ,d la[;k ,d gh milewPp; esa gks½ rkfd gj milewPp; esa vkus okyh 

la[;kvksa dk ;ksx k gksA fdruh la[;k,¡ vPnh gS ? 

Sol. (6) 

 Sum of numbers equals to 
20 21

210
2


  & 210 = 2 × 3 × 5 × 7 

  Number of partition sum 

I 2 105 

II 3 70 

III 5 42 

IV 7 30 

V 6 35 

VI 10 21 

 

 So K can be 21, 30, 35, 47, 70, 105 

 Good numbers equal to 6 

Case-I  A = {1, 2, 3, 4, 5, 16, 17, 18, 19, 20} , B = {6, 7, 8, 9, 10, 11, 12, 13, 14, 15}  

Case-II  A = {20, 19, 18, 13},  B = {17, 16, 15, 12, 10}, C = {1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 14}  

Case-III           A = {20, 10, 12},  B = {18, 11, 13}, C = {16, 15, 9, 2}, D = {19, 8, 7, 5, 3}, E = {1, 4, 6, 14, 17} 
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Case-IV A = {20, 10},  B = {19, 11}, C = {18, 12}, D = {17, 13}, E = {16, 14}, F = {1, 15, 5},  

G = {2, 3, 4, 6, 7, 8} 

Case-V  A = {20, 15},  B = {19, 16}, C = {18, 17}, D = {14, 13, 8}, E = {12, 11, 10, 2},  

F = {1, 3, 4, 5, 6, 7, 9} 

Case-VI A = {1, 20},  B = {2, 19}, C = {3, 18}……………., J = {10, 11} 

 

Hindi. la[;kvksa dk ;ksxQy = 
20 21

210
2


  & 210 = 2 × 3 × 5 × 7 

 Hkkxks dh la[;k ;ksxQy 

I 2 105 

II 3 70 

III 5 42 

IV 7 30 

V 6 35 

VI 10 21 

 

 K dk eku 21, 30, 35, 47, 70, 105 gks ldrk gS 

 vPNh la[;k 6 ds cjkcj gS 

fLFkfr-I  A = {1, 2, 3, 4, 5, 16, 17, 18, 19, 20} , B = {6, 7, 8, 9, 10, 11, 12, 13, 14, 15}  

fLFkfr -II  A = {20, 19, 18, 13},  B = {17, 16, 15, 12, 10}, C = {1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 14}  

fLFkfr –III         A = {20, 10, 12},  B = {18, 11, 13}, C = {16, 15, 9, 2}, D = {19, 8, 7, 5, 3}, E = {1, 4, 6, 14, 17} 

fLFkfr -IV A = {20, 10},  B = {19, 11}, C = {18, 12}, D= {17, 13}, E = {16, 14}, F = {1, 15, 5}, G = {2, 3, 

4, 6, 7, 8} 
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fLFkfr -V  A = {20, 15},  B = {19, 16}, C = {18, 17}, D = {14, 13, 8}, E = {12, 11, 10, 2},  

F = {1, 3, 4, 5, 6, 7, 9} 

fLFkfr -VI A = {1, 20},  B = {2, 19}, C = {3, 18}……………., J = {10, 11} 

23. What is the largest positive integer n such that  

     
2 2 2a b c

b c c a a b
29 31 29 31 29 31

 
  

  n (a + b + c) 

 holds for all positive real numbers a,b,c. 

 ,slk lcls cM+k iw.kkZd n dkSulk gS ftlls fd  

     
2 2 2a b c

b c c a a b
29 31 29 31 29 31

 
  

  n (a + b + c) 

 lHkh /kukRed okLrfod la[;kvksa a,b,c ds fy, lp gks \   

Sol. (14) 

 Since  
2 2 2 2a b c (a b c)

x y z x y z

 
  

 
 

 So 
2 2 2a b c

b c c a a b
39 31 29 31 29 31

 
  

2(a b c)

1 1 1 1 1 1
a b c

29 31 29 31 29 31

 


              
     

 

     
(a b c)

1 1

29 31

 

  
 

 

     
a b c

60

29 31

 




 

     
29 31

(a b c)
60


    

      14.98 (a + b + c) 

 So  n = 14 
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Hindi. ekuk fd 
2 2 2 2a b c (a b c)

x y z x y z

 
  

 
 

 blfy, 
2 2 2a b c

b c c a a b
39 31 29 31 29 31

 
  

2(a b c)

1 1 1 1 1 1
a b c

29 31 29 31 29 31

 


              
     

 

     
(a b c)

1 1

29 31

 

  
 

 

     
a b c

60

29 31

 




 

     
29 31

(a b c)
60


    

      14.98 (a + b + c) 

 blfy, n = 14 

24. If N is the number of triangles of different shapes (i.e. not similar) whose angles are all integers (in 

degrees), what is N/100 ?  

 vxj N vyx vyx vkdkj ds f=kHkqt ¼eryc vle:i f=kHkqt½ gS ftuds lHkh dks.k ¼fMxzh esa½ iw.kkZd gSa rks 

[N/100] dk eku D;k gksxk ? 

Sol. (27) 

 x + y + z = 180 

 x1 + y1 + z1 = 177 

 Total = 177 + 2C2  Total = 
179 178

179 89
2


   

 Total = 3! () + 3 () +  

 = 6() + 3() + 1 

 For (), number of ways = 1 

 For (), 2 +  = 177, number of ways =  (88 cases) 
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 For , number of ways = 
179 89 3 88 1

6

   
 

  = 
15931 265

6


 

  = 2611 

 So total way 2611 + 88 + 1 = 2700  

 Ans. 27 

Hindi. x + y + z = 180 

 x1 + y1 + z1 = 177 

 dqy rjhds = 177 + 2C2  dqy rjhds = 
179 178

179 89
2


   

 dqy rjhds = 3! () + 3 () +  

 = 6() + 3() + 1 

 ()ds fy,, rjhdksa dh la[;k = 1 

  ()ds fy,, 2 +  = 177, rjhdksa dh la[;k =  88 

 ds fy, , rjhdksa dh la[;k = 
179 89 3 88 1

6

   
 

  = 
15931 265

6


= 2611 

 dqy rjhds 2611 + 88 + 1 = 2700  

 Ans. 27 
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25. Let T be the smallest positive integers which, when divided by 11,13,15 leaves remainders in the 

sets {7,8,9}, {1,2,3}, {4,5,6} respectively. What is the sum of the square of the digits of T ?  
 eku yks fd T lcls NksVk /kukRed iw.kkZd gS ftldk 11,13 o 15 ls foHkktu djus ij 'ks"k Øe'k% lewPp; 

{7,8,9}, {1,2,3} o {4,5,6} esa gSA rks fQj T ds vadksa ds oxZ dk ;ksx D;k gksxk ? 
Sol. (81) 

26. What is the number of ways in which one can choose 60 units square from a 11   11 chessboard 

such that no two chosen square have a side in common ?  

 11   11 dh 'krjat dh fclkr ls 60 bdkbZ oxZ fdruh rjg ls pqu ldrs gS fd pqus gq, oxksZ dh dksbZ Hkh 

Hkqtk lk>k uk gks ? 

Sol. (62) 

  

Either select 60 black squares from 61 black square or select all 60 white squres  

 Total equal to 61C60 + 60C60 = 61 + 1 = 62 

Hindi.  

;k rks 61 dkys oxksZ ls 60 dkys oxZ pqUkuk ;k lHkh 60 lHkh lQsn oxZ pqUkuk  

dqy rjhds 
61C60 + 60C60 = 61 + 1 = 62 

27. What is the number of ways in which one can colour the square of a 4  4 chessboard with colours 

red and blue such that each row as well as each column has exactly two red squares and blue 

squares ? 

 4  4 dh 'krjat dh fclkr ds gj ,d oxZ dks yky ;k uhys esa jaxuk gS] ,sls fdrus rjhds gksaxs fd gj ,d 

csM+h iafDr vkSj gj ,d [kM+h ifDr esa nks uhys o nks yky oxZ gks\  

Sol. (90) 

 First row can be filled by 4C2 ways = 6 ways. 

Case-I  Second row is filled same as first row  

  here  second row is filled by one way 

   3rd row is filled by one way 

   4th row is filled by one way 
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 Total ways in Case-I equals to 4C1 × 1 × 1 × 1 = 6 ways 

  

R R B B

R R B B

  

Case-II  Exactly 1 R & 1 B is interchanged in second row in comparision to 1st row  

  here  second row is filled by 2 × 2 way 

   3rd row is filled by two way 

   4th row is filled by one way 

  Total ways in Case-II equals to 4C1 × 2 × 2 × 2 × 1 = 48 ways 

  

R R B B

R B B R

  

Case-III  Both R and B is replaces by other in second row as compared to 1st row  

  here  second row is filled by 1 way 

   3rd row is filled by 4C2 way 

   4th row is filled by one way 

 Total ways in 3th Case equals to 4C2 × 1 × 6 × 1 = 36 ways 

 Total ways of all cases equals to 90 ways 

 

Hindi. izFke ifDr dks 
4C2 rjhdksa ls Hkjk tk ldrk gS = 6 rjhds  

fLFkfr -I  nwljh ifDr dks igyh ifDrh ds leku Hkjk tkrk gS  

  ;gka  nwljh ifDr dks ,d rjhds Hkjk tkrk gS  

   3rd ifDr dks ,d rjhds ls Hkjk tkrk gS  

   4th ifDr dks ,d rjhds ls Hkjk tkrk gS  
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fLFkfr –I   esa dqy rjhds = 4C1 × 1 × 1 × 1 = 6 rjhds 

  

R R B B

R R B B

  

fLFkfr -II  Bhd 1 R vkSj 1 B dks nwljh ifDr dks vkil esa cnyk tkrk gS rFkk igyh ifDr ls rqyuk fd tkrh gS  

   nwljh ifDr dks 2 × 2 rjhds ls Hkjk tkrk gS 

   rhljh ifDr dks nks rjhds ls Hkjk tkrk gS 

   pkSFkh ifDr dks ,d rjhds ls Hkjk tkrk gS 

  fLFkfr –II  esa dqy rjhds = 4C1 × 2 × 2 × 2 × 1 = 48 rjhds 

  

R R B B

R B B R

  

fLFkfr -III  nksuks R o B dks vU; nwljh ifDr esa izFke ifDr dh rqyuk esa gVk;k tkrk gSA  

   nwljh ifDr dks ,d rjhds ls Hkjk tkrk gS 

   3th ifDr dks 
4C2 rjhds ls Hkjk tkrk gS 

   pkSFkh ifDr dks ,d rjhds ls Hkjk tkrk gS 

 fLFkfr –III  esa dqy rjhds = 4C2 × 1 × 6 × 1 = 36 rjhds 

 lHkh fLFkfr esa dqy rjhds 90 

 

28. Let N be the number of ways of distributing 8 chocolates of different brands among 3 children such 

that each child gets at least one chocolate, and no two children get the same number of 

chocolates. Find the sum of the digits of N.  

 eku yks fd vyx&vyx dEifu;ksa dh 8 pksdysV dks rhu cPpksa esa N rjhdksa ls ck¡Vk tk ldrk gS ftlls fd 

gj cPps dks de ls de ,d pksdysV feys vkSj fdUgh Hkh nks cPpksa dks cjkcj dh la[;k esa pksdysV uk feysA 

N ds vadks dk ;ksx fdruk gksxk \ 
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Sol. (24) 

 8  (1,2,5) or (1 , 3 , 4) 

 Number of ways 
8 8

3 3
2 5 1 1 3 4

    

 = 
8 7 6 8 7 6 5

6
2 6

       
 

 

 = 56 × 6 (3 + 5)  56 × 48 = 2688 

 Sum of digits = 24 

 

29. Let D be an interior point of the side BC of a triangle ABC. Let 1 and 2  be the incentres of 

triangles ABD and ACD respectively. Let A 1  and A 2  meet BC in E and F respectively. If                  

B 1 E = 60°. What is the measure of C 2 F in degrees ? 

 eku yks fd D ,d f=kHkqt ABC dh Hkqtk BC dk vkarfjd fcUnq gSA eku yks fd 1  o 2  Øe'k% f=kHkqt ABC o 

f=kHkqt ACD ds var% dsaUnz gSA ekuyks fd js[kk A 1  o js[kk A 2  js[kk BC ls Øe'k% E o F esa feyrh gSA vxj 

B 1 E = 60°. rks fMxzh esa C 2 F dk eku D;k gksxk ? 

Sol. (30)  

 

C D E B 

A 

I1 

I2 

F 

B/2 
60° 

B
60 –

2
 

B
120 –

2
   

BAD 120 – B    

  CAD A – 120 – B     

 = A + B – 120° 

 
A B C C

FAC – 60 90 – – 60 30 –
2 2 2


         

 
C

AFC 180 – c 30 –
2

      
 

 

 = 150 – C/2 

 2

C C
CI F 180 m – 150 –

2 2
      
 

 = 30°   
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30. Let P(x) = 2 n
0 1 2 na a x a x .... a x     be a polynomial in which ia  is non-negative integer for each 

i {0,1,2,3,....,n} . If P(1) = 4 and P(5) = 136, what is the value of P(3)? 

 ;fn P(x) = 2 n
0 1 2 na a x a x .... a x     ,d cgqin gS tgk¡ ia  v_.kkRed iw.kkZd gSa] o P(1) = 4 o P(5) = 

136 rks P(3) dk eku D;k gksxk \  

Sol. (34) 

 a0 + a1 +a2 + ...... + an = 4 

  ia 4  

 a0 + 5a1 + 52a2 + .... +a 5nan = 136 

  a0 = 1 + 5  a0 = 1 

 Hence 5a1 + 52a2 + ..... + 5nan = 135 

 a1 + 5a2 + .... 5n–1 an–1 = 27 

  a1 = 5 + 2  a1 = 2   

  5a2 + .... 5n–1 an–1 = 25 

 a2 + 5a3 + ...... 5n–2 an–2 = 5 

  a2 = 5 a2 = 0 

 a3 + 5a4 + ........... + 5n–3 an–3 = 1 

 a3 = 1 

  a4 + 5a5 + ..... + 5n–4an–3 = 0 

 a4 = a5 = ..... an = 0 

 Hence P(n) = x3 + 2x + 1 

 P(3) = 34     

 

 

      

 

    






