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NILACHAL EDUCATIONAL TRUST  

ODISHA VIDYARATNA AWARD 

CLASS – IX 

Time : 3 Hrs. Full mark : 120 

Instructions to the candidates : 

� All questions are compulsory. Candidates should write the answers only in the blank space provided. 

�  Candidates are advised to attempt either the Odia medium or the English medium questions as per their 
choice. 

� There will be no negative marking for any wrong answer. 

� Do the rough works on the sheet attached at the end of question paper. 

ENGLISH 

A. Fill in the blanks with the correct form of the verb (Be). 

Q1. The poet and novelist __________dead.   

Q2. The horse and carriage __________arrived. 

Q3. The jury __________found the man innocent. 

Q4. The gardener __________his job efficiently. 

Q5. Trees __________an important part of our ecosystem. 

B. Fill in the blanks with the appropriate preposition. 

Q6. I shall have finished the work __________tomorrow. 

Q7. By next April we shall have been leaving __________the USA. 

Q8. The dog ran __________the swimming pool. 

Q9. The students were asked _________assemble in the auditorium __________11 a.m.  

Q10. Put the clothes __________the bed.  

C. Re-write the following sentences using the correct form of verbs in the bracket. 

Q11. The car (break down) yesterday but the mechanic (repair) it.  

Q12. The temperature (soar) to 450 C but it (again come) down. 

Q13. Hasn’t she (return) from the school yet? 

Q14. There are pools of water in the field. It (rain) for three hours now. 

Q15. He (apply) for a visa and is still waiting for it. 

D. Fill in the blanks with the correct form of verb given in the bracket. 

Q16. Since he changed his job, he ______ (found) more time to relax and enjoy his hobby. 

Q17. The train __________ (depart) before we reached the station. 

Q18. Mummy, tell papa that his phone ________ (rang) while he _______ (have) his bath. 
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Q19. The entertainment program __________ (end) by now. 

Q20. I will __________ (complete) this task at this time. 

E. Fill in the blanks using the appropriate determiners. 

Q21. _____________ politicians are honest and should be chosen as our representatives. 

Q22. _____________of the shops are closed on Sunday. 

Q23. _____________is the most frightening horror story read by me.  

Q24. _____________friends he has are all very poor. 

Q25. _____________grain they had was damaged by sea water. 

Q26. The District Magistrate visited _____________flood affected area. 

Q27. I have watched _____________movie by late B. R. Chopra 

Q28. People stood in _____________side of road. 

Q29. There is _____________ice-cream left. Who will eat it? 

Q30. The rain was pouring down in torrents but there wasn’t _____________wind. 

F. Fill in the blanks with appropriate modals. 

Q31. Suman ____________swim. You _____________not allow her go to swimming pool. 

Q32. Preeti _____________easily win today’s match hadn’t she hurt her knees. 

Q33. In India, the death due to road accidents _____________increased drastically. 

Q34. Wider road awareness among road users _____________be taught. 

Q35. More stringent laws _____________be enforced while issuing license. 

Q36. Cross border terrorism _____________increase if there is no check now. 

Q37. I hope the terrorist _____________realise their moral obligations. 

Q38. Kill the sin not the sinner, hence the terrorist _____________not be punished. 

Q39. Mohan is not keeping well now a days. He _______ get well unless he visits a doctor. 

Q40. He should take rest and proper medicine ___________ he should fall seriously ill. 

SCIENCE 

Q1. 50 kg e aÉêZß aògòÁ GK aÉê C_ùe GK iÚòe ak _âùdûM Keòaû \ßûeû aÉêe ZßeY 5 m/s2 jêGö ùZùa 

_âùdûM ùjûA[ôaû ake _eòcûY CGS GKKùe ___________ ùjaö 

 A constant force acts on an object of mass 50 kg. and produces an acceleration of 5 m/s2. 

Force in CGS unit will be ___________ . 

Q2. GK a§êKeê  50 grams aÉêZße GK Mêkò 30 m/s _eòùaMùe ajûeò~ûGö ùZùa Mêkò Gaõ a§êKe 

iù´Me @^ê_ûZ = ___________ ö 

 A bullet weighing 50 grams leaves the gun with a velocity  of 30 m/s. The ratio of 

momentum of the bullet to the gun is ___________ . 
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Q3. GK CyZûeê GK aÉê 10 m/s2  e ZßeYùe ZkKê Liòfûö ùZùa Liòaûe 5 seconds _ùe Gjûe 

_eòùaM = ___________ ùjaö 

 An object dropped from a cliff falls with a constant acceleration of 10 m/s2 . ___________ 

will be the speed after 5 seconds of dropped. 

Q4. GK c^êhýKéZ C_Mâj GK aé ûKûe _[ ~ûjûe aýûiû¡ð 42250 km. ùe _eòKâcY Kùeö ~\ò ùi iõ_ì‰ð 

_eòKâcY _ûAñ 24 hrs  icd ^òG ùZùa Gjûe _eòùaM = ___________ö 

 An artificial satellite is moving in a circular orbit of radius 42250 km. If it takes 24 hrs. to 

revolve around then its velocity will be ___________. 

Q5. eûRê _ìað \òMùe 15 minute ùe 1 km  Pûfòfû _ùe C e \òMùe 10 minutes ùe 2 km  @ZòKâc 

Kùeö ùZùa Zû’e jûeûjûeò ùaM = ___________ (m/s)ö 

 Raju walks 1 km towards the East in 15 minutes and then he turns north and runs 2 km in 

10 minutes. ___________ will be average speed of Raju in m/s. 

Q6. 5 kg  aÉêZße GK a§êKeê aûjûeò[ôaû GK 25 gram Mêkòe _eòùaM 500 m/s  ùjùf, a§êKe _âZýûMc^ 

_eòùaMe cìfý = ___________ö 

 The recoil velocity of a gun having mass equals to 5 kg will be _________  if a bullet of 25 

gram acquires the velocity of 500 m/s after firing from the gun,  

Q7. 150 g e GK _[eKê 2m/s  _eòùaM ij ^òùl_ KeûMùf Gjûe iù´Me cìfý = ___________ö 

 ___________ will be the momentum of a stone having mass 150 g when it is thrown with a 

velocity of 2m/s. 

Q8. \êAUò AùfKþUâ^þ (aÉêZß 319.1 10−
×  kg) c¤ùe \ìeZû 

0

10A  ö ùZùa ùicû^u c¤ùe cû]ýûKhðY ake 

_eòcûY = ___________ ö 

 Two electrons each of mass 319.1 10−
×  kg are at a distance of 

0

10 A . The gravitational force 

of attraction between them will be ___________.  

Q9. GK QûZeê ò̀wû ~ûA[ôaû GK _[e 0.1 second ùe bìcòVûeê 2m CyZûùe [ôaû GK SeKûKê @ZòKâc 

Kùeö ùZùa  SeKû Gaõ QûZ c¤ùe \ìeZû = ___________ö 

 A stone is dropped from the edge of a roof. It passes a window which is at 2m height from 

the ground in 0.1 second. ___________ will be the distance of the window from the roof. 

(g = 10m/s2) 

Q10. 4.9 kg aÉêZße GK aÉê C_ùe 2 kg wt. e GK ak _âùdûM ùjùf Gjûe ZßeY ___________ ùjaö 

 A force of 2 kg wt. acts on a body of mass 4.9 kg then its acceleration will be _________. 

Q11. _âiò¡ bûeZúd ùa÷mû^òK iûeþ P¦âùgLe ùbuU ecYue R^à ahð ùjCQò ___________ö 
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 The birth year of the great Indian Scientist Sir Chandrasekhar Venkata Raman is_______ . 

Q12. ^òcÜfòLôZu c¤eê ___________ e iû§âZû iaêVûeê Kcþö 

 (K) _ûYò (L) ùZf (M)C\þRû^ (N) Kûað^ (O) fêY 

 Among the followings ___________ has lowest density. 

 i. water   ii. oil   iii. hydrogen   iv. carbon  v. salt 

Q13. ^òcÜfòLôZu c¤eê ___________ e aÉêZß iaêVûeê @]ôK ö 

 (K) Rke GK @Yê  (L) LûAaû fêYe GK @Yê   

 (M) @wûeKûcäe GK @Yê  (N) @ûùcû^ò@ûe GK @Yê 

 Among the followings ______________________ has highest mass. 

 i. 1 molecule of water  ii. 1 molecule of common salt  

 iii. 1 molecule of carbon dioxide iv. 1 molecule of ammonia 

Q14. c^êhý Gaõ iòµûRú c¤ùe DNA e iûc¬iý ___________ % [ûG 

 Humans and Chimpanzees share roughly ___________ % of DNA. 

Q15. ___________ Zû_cûZâûùe ùifþiòdiþ Gaõ `ûùe^ûjòUþ ùÄfþùe _eòcûY icû^ [ûGö 

 At _____________ temperature Celsius and Fahrenheit scale are equal. 

Q16. ùiøe RMZùe iaêVûeê aéjZþ Mâje ^ûc ___________ ö 

 ____________ is the biggest planet in solar system. 

Q17. GK @ùKÖû_iþe _____________ Uò cÉòÃ [ûGö 

 An Octopus has _____________ number of brains. 

Q18. cjûKûgùe _âùag Keò[ôaû _â[c c ê̂hýKéZ C_Mâje ^ûc_____________ ö 

 _____________ was the name of the first artificial satellite to enter space. 

Q19. aòRêkòe Zû_cûZâû iì~ðý _éÂe Zû_cûZâû Vûeê c¤ @]ôKö (iZý / cò[ýû) 

 C e : _____________ 

 Lightening is hotter than the surface of sun. (True or False) 

 Ans. __________ 

Q20. GK @ûd^ ~ûjû GK ù_âûU þ̂ ij icû^ @ùUö Gjûe ^ûc _____________ ö  

 An ion that is considered as a proton is _____________ . 

Q21. cûAùUûKŠòâ@û bòZùe [ôaû Zek eiûd^ _\û[ðUò ___________ö 

 The liquid inside the mitochondria is called  ___________ . 

Q22. ùKûhùe [ôaû ___________ @wòKû ùKûhSòfäú iõMV^ùe iûjû~ðý Keò[ûGö 

 The ___________ helps for membrane biogenesis. 
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Q23. ùKûhùe [ôaû ___________ ùKûh@wòKû jRcKûeú G^RûAcþùe be_ìe @ùUö 

 The ___________ organelle of cell is rich in digestive enzyme. 

Q24. eûAùaûRþcKê ùKûhe ___________ Kêjû~ûGö 

 Ribosomes are called ___________ of cell. 

Q25. Cnò\ Gaõ aúRûYê ùKûhùe [ôaû iû]ûeY @wòKûe ^ûc  ___________ö 

 The common organelle found in plant and bacteria cell is called ___________ . 

Q26. RûAùfcþ Uòiêe ___________ ùKûhUò Rúa« @ùUö 

 The ___________ cell of xylem tissue is living. 

Q27. ^Wÿò@û C_ùe [ôaû gq @ûaeY ___________ Uòiê \ßûeû ùjûA[ûGö 

 The ___________ tissue makes the husk of coconut. 

Q28. ciêe Wÿûfòùe ___________ ù_ûhY _âPêe _eòcûYùe [ûGö 

 The lentils are rich in ___________ nutrient. 

Q29. ]ûWÿò Gaõ É¸ Zò@ûeò Keò Pûh Keû~ûC[ôaû `ifKê ___________ Kj«òö 

 The crops which are cultivated by making rows and columns are called ___________ . 

Q30. bûeZúd _âRûZòe MûAuê ___________ c¤ Kêjû~ûGö 

 The Indian breeds of cattles are also called as ___________ . 

Q31. Cnò\ MêWÿòKe Lû\ý _eòPûk^ûùe iûjû~ðý Keê[ôaû UòiêKê ___________ Kêjû~ûGö 

 The tissue that helps for the conduction of food in plants are called ___________ . 

Q32. ___________Gaõ ____________ûAñ cjêcûQò Pûh Keû~ûGö 

 Honey bee are cultivated for their ___________ and ___________ . 

Q33. ___________ GK Leò` `ife GK C\ûjeYö 

 ___________ is an example of kharif crop. 

Q34. ___________ ùciò^þ `if @ck _ûAñ aýajéZ jêGö 

 The ___________ machine is used for harvesting of crops. 

Q35. G^þ. _ò. ùK (N. P. K) ùjCQò ___________ e GK C\ûjeYö 

 NPK is an example of ___________ . 

Q36. _ûùe^þKûAcû Uòiê c¤ùe [ôaû aûdê e§âKê ___________ Kj«òö 

 The parenchyma tissue having air spaces inside it are called as ___________ . 

Q37. ___________ Kê ewú^ _äûÁòWÿ Kj«òö 

 The ___________ is called as the colourful plastid. 

Q38. DNA e Kû~ðýlc GKKKê ___________ Kj«òö 
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 The functional unit of DNA is called ___________ . 

Q39. ___________ MQe ùPe, KûŠ I _Zâ ^[ûGö 

 The plants having no root, stem and leaves are called ___________ . 

Q40. ù ä̀ûGc Uòiêe ___________  ùKûh céZ @ùUö 

 The ___________ cell of phloem tissue is dead. 

MATHEMATICS 

Q1. ~\ò If 3 2
a b 6

3 8

+
= +

−
, ùZùa (a, b) = ___________ . 

 If 3 2
a b 6

3 8

+
= +

−
, then (a, b) = ___________ . 

Q2. ~\ò p 1a xy −
= , q 1b xy −

= , r 1c xy −
= , ùZùa q r r p p qa b c− − −  cìfý = ___________ . 

 If p 1a xy −
= , q 1b xy −

= , r 1c xy −
= , then the value of q r r p p qa b c− − −  = ___________ . 

Q3. icû]û^ Keò x e cìfý ò̂eê_Y Keö 2x x 3 42 2 2 0+
− + = , x = ___________ . 

 Solve and find x. 2x x 3 42 2 2 0+
− + = , x = ___________ . 

Q4. 

c a ba b c

b c a

x x x

x x x

     
× ×     

     
 = ___________ . 

 

c a b
a b c

b c a

x x x

x x x

     
× ×     

     
 = ___________ . 

Q5. ~\ò 4 2 349392 a b c=  Zû ùjùf a b c+ + = ________ ù~CñVò a, b, c cûù^ @fMû @fMû ùcøkòK iõLýûö 

 If 4 2 349392 a b c=  then a b c+ + = ___________ where a, b, c are different prime numbers. 

Q6. ~\ò x 1 2x 125 5 100− −
= − , ùZùa x = ___________ . 

 If x 1 2x 125 5 100− −
= − , then x = ___________ . 

Q7. ~\ò 
1 1

1 2 6 33 2
a b

3 2 2 3

x y x y
x y

x y x y

− −

− −

   
÷ =   

   
 ùZùa a + b = ___________ . 

 If 

1 1
1 2 6 33 2

a b

3 2 2 3

x y x y
x y

x y x y

− −

− −

   
÷ =   

   
 then a + b = ___________ . 

Q8. ~\ò 3x 28= , 3y 27= , ùZùa 
2 2

1
x y

x xy y
+ −

+ +
= ___________ . 

 If 3x 28= , 3y 27= , then the value of 
2 2

1
x y

x xy y
+ −

+ +
= ___________ . 

Q9. 

99 97
99 97

a

b

+
−   

  
  

= ___________ . 

Q10. ~\ò 3 2 2 a 1− = −  ùZùa a = ___________ . 
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 If 3 2 2 a 1− = − , then a = ___________ . 

Q11. ( ) ( ) ( )
3 3 3

x y y z z x− + − + −  Gaõ ( ) ( ) ( )
3 3 3

x y z y x z− − − − −  e f.iû.Mê = ___________ . 

 The LCM of  ( ) ( ) ( )
3 3 3

x y y z z x− + − + −  and ( ) ( ) ( )
3 3 3

x y z y x z− − − − −  = ___________ . 

Q12. C_ôû\úKeY : - 2

2

1 1
x 4 x 6

xx

   
+ − + +   

   
= ___________. 

 Factorise :- 2

2

1 1
x 4 x 6

xx

   
+ − + +   

   
= ___________.  

Q13. ~\ò ( ) ( ) ( )2 2x 2 x 25 10x 20x x 2 A+ + − − = + ùZùa  A = ___________ . 

 If ( ) ( ) ( )2 2x 2 x 25 10x 20x x 2 A+ + − − = + then A = ___________ . 

Q14. icû]û^ Ke - 0.87 0.87 0.87 0.13 0.13 0.13

0.87 0.87 0.87 0.13 0.13 0.13

× × + × ×

× − × + ×
 = ___________ . 

 Solve : 
0.87 0.87 0.87 0.13 0.13 0.13

0.87 0.87 0.87 0.13 0.13 0.13

× × + × ×

× − × + ×
 = ___________ . 

Q15. ~\ò a, b, c ùKjò aò gì^ ^ìj«ó Gaõ a+b+c=0 ùZùa 
2 2 2a b c

bc ca ab
+ + = ___________ . 

 If a, b, c are all non zero and a+b+c=0, then the value of 
2 2 2a b c

bc ca ab
+ + = ___________ . 

Q16. ~\ò 1 1 1
1

a b c
+ + =  Gaõ abc = 2 ùZùa 2 2 2 2 2 2ab c a bc a b c+ + = ___________ . 

 If 
1 1 1

1
a b c

+ + =  and abc = 2 then 2 2 2 2 2 2ab c a bc a b c+ + = ___________ . 

Q17. GK iek ùeLû ~ûjûKò x @l ij icû«e Gaõ (4, 2) aò¦ê c¤ùe MZò Kùe, Zû’ e icúKeY _______. 

 The equation of the line parallel to x – axis and passing through (4, 2) is ___________ . 

Q18. GK ZâòbêR ~ûjûKò x Gaõ y @l Gaõ ùijò iekùeLû \ßûeû @ûa¡ ùjûA[ûG, ù~Cñ iekùeLû x Gaõ y 

@lKê ~[ûKâùc 2 Gaõ 4 GKK \ìeZûùe ùQ\^ Kùe, ùijò ZâòbêRe ùlZâ`k = ___________ . 

 The area of the triangle formed by the cartesian axes and the line that cuts x and y axis at 

distance 2 and 4 units respectively is ___________ sq. unit. 

Q19. ù~Cñ aò¦êùe x 2y 1 0− + − = , y - @lKê ùQ\^ Kùe, ùijò aò¦êe iÚû^ûu =  ___________ . 

 The point at which x 2y 1 0− + − =  cuts the y – axis is = ___________ . 

Q20. GK aé e _eò]ô Gaõ ___________ e @ ê̂_ûZKê π  Kêjû~ûGö 

 π is defined as the ratio between the circumference of a circle and ___________ . 

Q21. ~\ò GK ùKûYe @^ê__ìeK ùKûY ùijò ùKûYe Zò^òMêYe _eò_ìeK ùKûY ij icû^, ùZùa ùijò ùKûYe 

_eòcûY = ___________ . 
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 If the complement of an angle is equal to the supplement of the thrice of it, then the value 

of the angle = ___________ . 

Q22. ~\ò GK ùKûY 0x Gjûe @^ê_ìeK ùKûY ij icû^ @ùU Gaõ GK ùKûY 0y  Gjûe _eò_ìeK ùKûY ij 

icû^, ùZùa 
0

0

x

y
 = ___________ . 

 If 0x  is an angle which is equal to its complement and 0y is the angle which is equal to its 

supplement then 
0

0

x

y
 = ___________ . 

Q23. \  PòZâùe O P RS , 0OPQ 110∠ =  Gaõ 0QRS 130∠ = , ùZùa PQR∠ = ___________ . 

 In the figure O P RS , 0OPQ 110∠ = and 0QRS 130∠ = , then PQR∠ = ___________ . 

 

Q24. ABC∆ ùe A B C∠ > ∠ > ∠  Gaõ A∠ , B∠ , C∠ e cìfý _ì‰ð iõLýû @ùUö ùZùa ( )A, B, C∠ ∠ ∠  e iað̂ òcÜ 

cìfý Zâd = ( ______ , _______, ________). 

 In ABC∆ , A B C∠ > ∠ > ∠  and the measure of A∠ , B∠ , C∠  are in degrees and in integers, 

then the least possible values of ( )A, B, C∠ ∠ ∠  = ( ______ , _______, ________). 

Q25. ABC∆ e B∠  Gaõ C∠ e @«üùKûYe ic\ßòLŠK O ùe ùQ\ Ke«òö ~\ò 0B C 100∠ + ∠ = ùZùa BOC∠  

= ______________ . 

 Internal bisectors of B∠  and C∠  of ABC∆ meet at O. If 0B C 100∠ + ∠ =  then BOC∠  = 

______________ . 

Q26. AB ùeLûLŠe c¤aò¦ê D @ùUö AB e GK ajòüÉ aò¦ê P,  A Gaõ  B Vûeê ic\ìea ðú aò¦ê @ùUö ùZùa

ADP∠ = ______________ . 

 AB is a line segment. D is the midpoint. P is a point lies outside of AB such that P is 

equidistant from A and B then the value of ADP∠ = ______________ . 

Q27. GK icaûjê ZâòbêRe _âùZýK ajòüiÚ ùKûYe _eòcûY = ______________ . 

 The measure of each exterior angels of an equilateral triangle = ______________ . 

Q28. GK icaûjê ZâòbêRe ùMûUòG aûjêe beùK¦â Vûeê iað̂ òcÜ \ìeZû 8 ùi.cò.ö ùZùa ùijò ZâòbêRe GK 

@«üùKûY ic\ßòLŠKe ù\÷Nðý = ______________ . 

1300 

1100 

S 
R 

Q 

P 

O 
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 The minimum distance of one side of an equilateral triangle from the centroid is 8 cm, then 

the length of the internal angle bisector of that triangle = ______________ cm. 

Q29. \  PòZâùe RT=TS. 1 2 2∠ = ∠  Gaõ 4 2 3∠ = ∠ , ~\ò 0TRB 30∠ = , 0T 70∠ = , ùZùa TAS∠ =_______ 

. 

 In the given figure RT=TS. 1 2 2∠ = ∠  and 4 2 3∠ = ∠ , if 0TRB 30∠ = , 0T 70∠ = , then TAS∠

=________ . 

 

Q30. ABC∆ ùe B 2 C∠ = ∠ , D BC C_eòiÚ GK aò¦êö AD, BAC∠  Kê ic\ßòLŠ Kùeö AB = CD, ùZùa 

BAC∠ = ___________ . 

 In ABC∆ , B 2 C∠ = ∠ , D is a point on BC such that AD bisects BAC∠ and AB = CD, then 

BAC∠ = ___________ . 

Q31. GK ZòâbêRe \êAUò aûjêe ù\÷Nðý ~[ûKâùc 5 ùi.cò. Gaõ 1.5 ùi.cò.ö ùZùa ZéZúd aûjêe ù\÷Nðý 

_______ ùi.cò. eê _______ ùi.cò. c¤ùe ejòaö 

 Two sides of a triangle are of lengths 5 cm and 1.5 cm. The length of the third side of the 

triangle lies between ________  cm and ________ cm. 

Q32. \ PòZâùe PQRS GK e´iþö K‰ð PR Kê a¡òðZ Keû~ûAQò Gaõ Gjû C_eòiÚ T GK aò¦êö 0SRT 152∠ =

ùZùa x y z+ − = _________ . 

 In the figure PQRS is a rhombus in which the diagonals PR is produced to T. If 

0SRT 152∠ =  , find x y z+ − = _________ . 

B A 

S R 

T 

1 4 

2 3 
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Q33. GK PZêbêðR ABCD e A∠ Gaõ B∠ e @«ü ic\ßòLŠK O aò¦êùe ùQ\ Ke«òö C D K AOB∠ + ∠ = ∠

ùZùa K = _________ . 

 If the internal bisectors of two adjacent angles A and B of a quadrilateral ABCD intersect at 

point O such that C D K AOB∠ + ∠ = ∠ , then K = ___________ . 

Q34. 0.6 0.7 0.47+ +  = __________ . 

Q35. a b b a

1 1

1 x 1 x− −
+

+ +
 = __________ . 

Q36. 
( ) ( )

( ) ( )

3 3

2 5

5 4

4 3

25 243

16 8

×

×

= _________ 

Q37. ~\ò x y z2 3 6−
= =  ùZùa 1 1 1

x y z
+ + =__________ . 

 If x y z2 3 6−
= = , then 1 1 1

x y z
+ + =__________ . 

Q38. ~\ò ( )
2

3 7 a 2 21+ = +  ùZùa a = ________ . 

 If ( )
2

3 7 a 2 21+ = + , then a = __________ . 

Q39. ~\ò a b
2

b a
+ =  ùZùa 

100 100
a b

b a

   
−   

   
= __________ . 

 If 
a b

2
b a

+ = , then 
100 100

a b

b a

   
−   

   
= __________ . 

Q40. ~\ò 2 2 2a b c 24+ + = , ab + bc + ca = - 4 ùZùa a + b + c = _________ . 

 If 2 2 2a b c 24+ + = , ab + bc + ca = - 4, then a + b + c = _________ . 

� � � 

T 

Q 

R 

P 

S 

z 

x 

y 


