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001. «khtr¼f ðirËfÞwøkLkk MktË¼o{kt Lke[uLkk Ãkife fÞwt rðÄkLk Mkk[w Au ?

(A) Ãkwhkurník yÚkðk Ä{oøkwYLku Mk{ks{kt rðrþü MÚkkLk Lk níkwt.

(B) ‘Mk¼k’ yLku ‘Mkr{rík’Lku hkòLke ÃkMktËøke fhðk{kt Mk¥kk Lk níke.

(C) Ä{o, òËwE-ÄkŠ{f Mkqºk yÄkrhík Lk níkku.

(D) ÷kufkuLkk ykæÞkÂí{f WLLkríkfhý {kxu ¼økðkLkLke Ãkqò Úkíke níke.

002. Lke[uLkk Ãkife fÞwt {trËh Lkøkkhk þi÷e MÚkkÃkíÞLkwt WËknhý/Lk{qLkk Au ?

(A) rðï çkúñkLkwt {trËh, yk÷{Ãkwh (B) ®÷økhks {trËh, ¼wðLkuïh

(C) çk]nËuïh {trËh, íkktÍkuh (D) fi÷k»kLkkÚk {trËh, fktr[Ãkwh{T

003. Lke[uLke r[ºkf¤k Ãkife fE r[ºkf¤k MkÃko (Lkkøk) r[ºkf¤k Ãký fnuðkÞ Au ?

(A) õÞwrçkMx «fkhLke r[ºkf¤k (½Lk ¼qr{ríkLke ykf]ríkðk¤k)

(B) ðkh÷e r[ºkf¤k

(C) Ãkxwyk ykxo

(D) {tòw»kk r[ºkf÷k

004. ò{LkøkhLkk çkk÷k nLkw{kLk {trËh MÚkkÃkf Lke[uLkk Ãkife fkuý níkk ?

(A) «u{ r¼ûkwfS (B) [tÿËuð

(C) ¼e{Ëuð (D) rMkæÄhks sÞ®Mkn

005. økwshkíkLkk ykrËðkMkeykuLkwt r«Þ ðkã fÞwt Au ?

(A) ¼qtøk¤ (B) íkzÃkwt

(C) z{Y (D) {trshk

006. Lke[uLkk Ãkife fÞk þnuh{kt ‘«u{kLktË MkkrníÞ Mk¼k’ ykðu÷e Au ?

(A) LktËhçkkh (B) Mkqhík

(C) y{hu÷e (D) ðzkuËhk

007. økwshkík{kt çkúkñý ðkËe rð[khÄkhkLkku «khtr¼f Ãkwhkðku Lke[uLkk Ãkife fÞk Mk{Þøk¤k{ktÚke Au ?

(A) {kuÞoLk Þwøk (B) {iºkf Þwøk

(C) økwÃík Þwøk (D) [k÷wõÞ Þwøk

008. Lke[uLkk ÷u¾fku Ãkife ‘MkhMðíke[tÿ’ Lkð÷fÚkkLkk ÷u¾f fkuý Au ?

(A) økkuðÄoLk hk{ rºkÃkkXe (B) f. {k. {wLþe

(C) MkwtËh{T (D) fkfk fk÷u÷fh

009. Lke[uLkk Ãkife fÞk Lkk{u «Úk{ ÃkkhMke - økwshkíke Lkkxf nt{uþk ¼sðkÞw níkw ?

(A) ykøkøkkze (B) ÷û{e Lkkxf

(C) YMík{ Mkkunhkçk (D) MksoLknkh

010. Lke[uLkk Ãkife fÞwt yuf «kýe nhÃÃkLk MktMf]rík (MkÇÞíkk)Lke {qŠíkf÷kLke {nkuhku (Secb) yLku xuhkfkuxk f÷kLkwt «ríkrLkrÄíð
fhíkwt LkÚke ?

(A) økkÞ (B) nkÚke

(C) økUzk (D) ðk½
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011. Lke[uLke òuzeyku Ãkife fE òuze Mkk[e heíku òuzkÞu÷ Au ?

(A) nhÃÃkLk MktMf]rík – r[rºkík økúuðuh (B) fwþkýku – f÷kLke økktÄkh þi÷e

(C) {kuøk÷ku – ysLÞ r[ºkf÷k (D) {hkXk – Ãknkze þi÷eLkk r[ºk

012. ©uc rðËuþe ¼k»kk {kxuLke rVÕ{ ‘ykuMfkh’ {kxu Lkku{eLkux fhkÞu÷, fE «Úk{ ¼khíkeÞ rVÕ{ níke ?

(A) ÃkkÚkuh Ãkkt[k÷e (B) r{Íko økkr÷çk

(C) fkøkÍ fu Vq÷ (D) {Äh EÂLzÞk

013. {w½÷ hksfw{kh Ëkhk rþfkun yu WÃkrLk»kËkuLkwt VkhMke{kt ¼k»kktíkh .......... rþ»kof nuX¤ fhkðu÷ níkwt ?

(A) {s{-W÷-çknheLk (Majma-ul-Bahram) (B) rMkh-yu-yfçkh (Sir-i-Akbar)

(C) ðnkË÷-W÷-ðòwË (Wahadat-ul-Wajud) (D) MkqVeLkË-W÷-yku÷eÞk (Sufinat-ul-Aulia)

014. økwshkíkLkk fÞk hsðkzk{kt ËÞkLktË MkhMðíkeLkku sL{ ÚkÞku níkku ?

(A) fkrXÞkðkz (B) hksfkux

(C) òwLkkøkZ (D) y{ËkðkË

015. {q÷hks Mkku÷tfeLkk MktË¼o{kt Lke[uLkk Ãkife fÞwt/fÞk rðÄkLk Mkk[w/Mkk[k Au ?

1. íkuLkk þkMkLkfk÷{kt økwshkíke ¼k»kk yLku ÷eÃkeLkku rðfkMk ÚkÞku níkku.

2. íku ÄkhLkk hkò ¼kus îkhk nkÞkuo nhíkku yLku Ãkhkrsík fhe ykr©ík/íkkçkuËkh íkhefu Lke[u Wíkkhu÷ níkku.

(A) Võík 1 (B) Võík 2

(C) çktLku Mkk[k Au. (D) çktLku ¾kuxk Au.

016. Lke[uLkk Ãkife fÞk ÃkûkLke MÚkkÃkLkk zkp. çke. ykh. ykçkuzfh îkhk fhðk{kt ykðe níke ?

1. ¼khíkLkk ¾uzqíkku yLku fk{ËkhkuLkku Ãkûk

2. yr¾÷ ¼khíkeÞ yLkwMkqr[ík òrík VuzhuþLk

3. Mðíktºk {sqh Ãkûk

(A) Võík 1 yLku 2 (B) Võík 1 yLku 3

(C) Võík 1 (D) Võík 2 yLku 3

017. ÞkËe I Lku Lke[uLkk fkuzLkku WÃkÞkuøk fhe ÞkËe II MkkÚku Mkk[k sðkçkÚke òuzku.

1. rf÷{uLx yux÷e a. ykpøkMx ykuVh

2. ÷kuzo {kWLx çkuxLk b. çkúuf zkWLk Ã÷kLk

3. ÷kuzo r÷Lkr÷Úkøkku c. fuçkeLkux r{þLk

4. ÷kuzo ðuðu÷ d. ÞkusLkk çkkÕfLk
(A) 1 - a, 2 - d, 3 - c, 4 - b (B) 1 - a, 2 - c, 3 - b, 4 - d
(C) 1 - b, 2 - a, 3 - c, 4 - d (D) 1 - c, 2 - d, 3 - a, 4 - b

018. Lke[uLkk rðÄkLkku Ãkife ÷kuzo {uÞku çkkçkíku fÞwt/fÞk rðÄkLk Mkk[k/Mkk[wt Au ?

(A) ÷kuzo {uÞku ¼khíkLkk «Úk{ ðkEMkhkoÞ níkk.

(B) íkuýu ¼khík{kt LkkýktfeÞ rðfuLÿefhýLke LkeríkLkeþYykík fhe.

(C) (A) yLku (B) çktLku

(D) (A) yLku (B) çktLku{ktÚke fkuE Lknª
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019. [ku÷k ðneðxLkk MktË¼o{kt ‘fwho{ (Kurrams)’ yux÷u þwt ?
(A) {kuxk s{eLk {kr÷fku (B) ¾uík {sqhku
(C) økúk{ Mk{qn (Village Union) (D) ðuÃkkh çkòh

020. Lke[uLkk Lkuíkkyku Ãkife fÞk LkuíkkLku økkuðkLke hk»xÙðkËe [¤ð¤Lkk rÃkíkk fnuðk{kt ykðu Au ?
(A) rxÙÂMxyku Ë çkkøkLÍkfwLnk (B) yYýk yMkV y÷e
(C) y÷e Íneh (D) søkSðLk hk{

021. yknku÷ rþ÷k÷u¾ Lke[uLkk Ãkife fkuýu çkLkkÔÞku níkku ?
(A) Ãkw÷furþLk - II (B) hrðfeŠík
(C) hrðð{ko (D) yï½ku»k

022. ¼khík{kt {ÞkorËík sðkçkËkhe ðk¤e, ¼khíkeÞku îkhk Mkt[kr÷ík, 1981{kt MÚkÃkkÞu÷ «Úk{ çkuLf .......... níke.
(A) rnLËwMíkkLk fku{ŠþÞ÷ çkuLf (B) Ãktòçk LkuþLk÷ çkuLf
(C) Ãktòçk yuLz ®MkÄ çkuLf (D) ykiÄ (Oudh) fku{ŠþÞ÷ çkuLf

023. {kuÞo Mk{úkx yþkuf yu rðrðÄ Ä{o Míkt¼ku nuíkwÃkqýo Q¼k fhðk{kt ykðu÷ níkk, íkuLkk WÃkh Lke[uLkk Ãkife r[rºkík fhe hòw
fhðk{kt ykðu÷ LkÚke.
(A) çkwØ (B) {nkÃkþw (MkktZ, ½kuzk, ®Mkn yLku nkÚke)
(C) f{¤ (D) Ä{o[¢

024. rnLËw rðÄðkykuLkk ÃkwLkŠððkn yrÄrLkÞ{ økðoLkh sLkh÷ .......... Lkk Mk{Þ ËhBÞkLk ÃkMkkh ÚkÞu÷ níkku.
(A) çku®Lxf (B) zu÷nkWMke
(C) fu®Lkøk (D) ÷kphuLMk

025. çktøkk¤{kt ðýo¼uË/òrík¼uË íkkuzðk {kxu fuþð[tÿ MkuLk îkhk fÞk Ãkøk÷ktLkw Mk{ÚkoLk fÞwO níkwt ?
(A) yktíkh ¿kkríkÞ ÷øLk (B) ðýoÔÞðMÚkkLkku yMðefkh/çkrn»fkh
(C) òrík ykÄkrhík ÄkuhýkuLkwt yð÷tçkLk (D) yLÞ Ä{o{kt Ä{o ÃkrhðíkoLk

026. økwshkíkLke ¼qøkku¤ MktË¼o{kt Lke[uLkk Ãkife fÞwt/fÞk rðÄkLk Mkk[wt/Mkk[kt Au ?
1. økwshkíkLke MkhnË ÃkkrfMíkkLk MkkÚku ðkÞÔÞ rËþk{kt òuzkÞu÷ Au.
2. hksMÚkkLk W¥kh{kt Au yus «{kýu EþkLk{kt Au yLku {nkhk»xÙ yÂøLk ¾qýk{kt Au.
3. hýLkku W¥kheÞ ¼køk {kuxw hý fnuðkÞ Au yLku ÃkqðeoÞ ¼køk LkkLkk hý íkhefu WÕ÷u¾ ÚkkÞ Au.
4. {æÞ «Ëuþ Ãkrù{{kt A.
(A) Võík 1 (B) Võík 2 yLku 3
(C) Võík 3 yLku 4 (D) Võík 4

027. økwshkík rð»ku Lke[uLkk Ãkife fÞwt/fÞk rðÄkLk Mkk[wt/Mkk[kt Au ?
1. Mkkihk»xÙ, rîÃkfÕÃk økwshkík, íkuLke ºký çkkòwykuÚke ËrhÞkLkk Ãkkýe MkkÚku Mker{ík Au.
2. økwshkíkLkk EþkLk ¼køk{kt ykðu÷ fåALkku «Ëuþ íkuLke ¾rLks MktÃkr¥kyku suðe fu çkkufMkkEx, SÃMk{, yfef, [qLkkLkku

ÃkíÚkh rð. {kt Mk{]Ø Au.
3. økwshkíkLke ytËkSík 19.66 ÷k¾ nuõxMko s{eLk støk÷ku nuX¤ Au.
4. økwshkíkLke ËrûkýLkk rsÕ÷kyku{kt ykçkkunðk Mkqfe Au. yLku W¥kheÞ «Ëuþ{kt ¼usðk¤k Au.
(A) Võík 1 yLku 2 (B) Võík 2 yLku 4
(C) Võík 1, 2 yLku 3 (D) Võík 1, 2, 4
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028. Lke[uLkk Ãkife økwshkík hkßÞ{kt {wÏÞíðu Mkðoºk «Mkhu÷/Vu÷kÞu÷ ykçkkunðkLkku fÞku «fkhku Au ?

(A) Ãkuxk ¼usðk¤k þw»f Mkt¢{ý (B) Ãkuxk W»ý frx¼tÄeÞ yÄo þw»f ykçkkunðk

(C) W»ý frxçktÄeÞ yÄo þw»f ykçkkunðk (D) Ãkuxk W»ý frxçktÄeÞ þw»f ¼us ykçkkunðk

029. ‘r÷øLkkEx’ {kELkªøkLkk MktË¼o{kt Lke[uLkk rðÄkLkku Ãkife fÞw/fÞkt rðÄkLk Mkk[w/Mkk[kt Au ?

1. økwshkík Wå[ økúuzLkk r÷øLkkEx{kt Mk{]Ø Au.

2. Ëuþ{kt S. yu{. ze. Mke. (økwshkík ¾rLks rðfkMk rLkøk{) r÷øLkkEx WíÃkkËLk fhíke rîríkÞ {kuxe ftÃkLke Au.

3. økwshkík{kt økkzeþk (Gadisha) yLku {uðkMkk (Mevasa) çku r÷øLkkEx {kELkªøkLke yøkúøkÛÞ søÞkyku Au.

(A) Võík 1 yLku 3 (B) Võík 1 yLku 2

(C) Võík 2 yLku 3 (D) 1, 2 yLku 3

030. Lke[uLkk Ãkife fE økwshkík-ÃkþwykuLke òríkyku (yku÷kË) ¾kuxe heíku òuzkÞu÷ Au ?

(A) çkkuBçku zf – {h½kLke òríkyku (ÃkkuÕxÙe çkúez) (B) Ík÷kðkze – çkfheLke òrík (Goat Breed)

(C) nk÷khe – økÄuzk (D) WÃkhLkk Ãkife fkuE Lk®n

031. Lke[uLkk Ãkife fE òuzeyku Mkk[e òuzkÞu÷ Au ?

1. ç÷uf çkf LkuþLk÷ Ãkkfo – ¼kðLkøkh

2. ðktMkËk LkuþLk÷ Ãkkfo – LkðMkkhe

3. r¾szeÞk Ãkûke y¼ÞkhÛÞ – ò{Lkøkh

(A) Võík 1 yLku 3 (B) Võík 1 yLku 2

(C) Võík 2 yLku 3 (D) 1, 2 yLku 3

032. Mkk{kLÞ heíku økh{e (W»ýíkkÃk{kLk) Ãk]ÚðeLke MkÃkkxeÚke Ÿ[kE{kt ðÄkhku ÚkðkÚke ½xu Au fkhý fu..........

1. ðkíkkðhý Võík Ãk]ÚðeLke MkÃkkxeÚke ðÄkhu W¥kursík ÚkE þfu Au.

2. WÃk÷k ðkíkkðhý{kt ðÄw ¼us nkuÞ Au.

3. nðk WÃk÷k ðkíkkðhý{kt ykuAe økkZ nkuÞ Au.

(A) Võík 1 (B) 2 yLku 3

(C) 1 yLku 3 (D) 1, 2 yLku 3

033. Lke[uLkk Ãkife fÞk ÞkºkkLkk MÚk¤ku Mkk[e heíku òuzkÞu÷k Au ?

1. ríkYÃkíke – yktÄú«Ëuþ

2. økwYðkÞwh {trËh – íkkr{÷Lkkzw

3. çkku{ rsMkMkLke çkurMkr÷fk – Ãkrù{ çktøkk¤

4. {¬k {ÂMsË – niËhkçkkË

(A) Võík 1, 3 yLku 4 (B) Võík 1, 2 yLku 3

(C) Võík 2 yLku 3 (D) Võík 1 yLku 4

034. ËuþLkk hkßÞku/fuLÿ þkrMkík «Ëuþku Ãkifk fÞk hkßÞ/fuLÿ þkrMkík «Ëuþ{kt {uLøkúwðLke {n¥k{ xfkðkhe ykðhe ÷eÄu÷ Au ?

(A) økwshkík (B) Ãkrù{ çktøkk¤

(C) ykurhMMkk (D) yktËk{kLk-rLkfkuçkkh
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035. Lke[uLkk Ãkife fÞk «fkhLkk ðkË¤kuLku fkhýu ¼khu ½ku½{kh ðhMkkË ÚkkÞ Au ?

(A) õÞwBÞw÷ku - rLkBçkMk ðkË¤ (B) rLkBçkku MxÙuxTMk ðkË¤

(C) MxÙuxku - õÞwBÞw÷Mk ðkË¤ (D) rMkhku MxÙuxTMk ðkË¤

036. MkkiÚke ðÄw ðkhtðkh ÄhíkeftÃk õÞkt ykðu Au ?

(A) Ã÷uxLke Äkh (Plate boundaries) (B) Ã÷ux MkÃkkxe (Plate surface)

(C) ËrhÞkE íkr¤Þw (Ocean beds) (D) WÃkhLkk ík{k{

037. Lke[uLkk Ãkife fE økúkLx ßÞkhu yu«ku«eyuþLk yuõx Úke yrÄf]ík fhkÞu÷ hf{ [k÷w LkkýktfeÞ ð»ko{kt yÃkurûkík [ku¬Mk/
rðrþü Mkuðkyku {kxu yÃkqhíke sýkÞ íÞkhu W¼e fhðk{kt ykðu Au.

(A) yMkkÄkhý økúkLx (exceptional grant) (B) ðkpxTMk ykuV ¢uzex (Votes of credit)

(C) Ãkqhf økúkLx (Supplemantary grant) (D) ðkpxTMk ykuLk yufkWLxTMk (Votes on account)

038. {k÷ yLku Mkuðkyku fh (S. yuMk. xe) Lke[uLkk Ãkife fÞk xuûkeMk (ðuhkyku) LkkçkqË fhðk «ÞíLk fhu Au.

1. çku «fkhLkku (çkuðzku) ðux (Dual Vat)

2. zeðezLz ðnU[ýe xuûk (Dividend Distribution Tax)

3. Mkuðk fh (Service Tax)

4. ®£s çkuLkeVex xuûk (Fringe Benefit Tax)

(A) 1, 2, 3 yLku 4 (B) Võík 1 yLku 3

(C) Võík 1, 2 yLku 3 (D) Võík 1, 3 yLku 4

039. ykŠÚkf MkðuoûkýLke íkiÞkhe fhðk {kxu Lke[uLkk Ãkife fÞwt sðkçkËkh Au ?

(A) huðLÞw zeÃkkxo{uLx (Revenue Department)

(B) LkkýktfeÞ MkuðkykuLkwt ¾kíkw (Department of Financial Service)

(C) Lkerík ykÞkuøk

(D) ykŠÚkf çkkçkíkkuLkku rð¼køk (Department of Economic Affairs)

040. yÚkoíktºk{kt ßÞkhu ÔÞksLkk Ëhku{kt ðÄkhku fhðk{kt ykðu Au íÞkhu Lke[uLkk Ãkife fÞw rðÄkLk ¾kuxwt Au ?

(A) çk[íkku{kt ðÄkhku (B) ÷kuLk{kt ½xkzku

(C) WíÃkkËLk ®f{ík{kt ðÄkhku (D) {qze ð¤íkh{kt ðÄkhku (increase in capital returns)

041. Lke[uLkk Ãkife fÞk ð»ko{kt ¼khíkLke ík{k{ yuh÷kELMkLkwt hk»xÙeÞfhý fhðk{kt ykÔÞwt ?
(A) 1980 (B) 1953
(C) 1967 (D) 1969

042. rþþw {]íÞw Ëh .......... íkhefu ÔÞkÏÞkrÞík fhðk{kt ykðu Au.

(A) yuf ð»ko{kt 100 Sðtík sL{ku{kt {]ík çkk¤fLkk sL{Lke MktÏÞk

(B) yuf ð»ko{kt 1000 Sðtík sL{ku{kt Ãkkt[ ð»koLke ô{h Ãkqýo fhíkk Ãknu÷k {]íÞw Ãkk{íkk çkk¤fkuLke MktÏÞk

(C) yuf ð»ko{kt 1000 Sðtík sL{ku{kt «Úk{ ð»koLke ô{h Ãkqýo fhíkk Ãknu÷k {]íÞw Ãkk{íkk çkk¤fkuLke MktÏÞk
(D) yuf ð»ko{kt 1000 Sðtík sL{ku{kt sL{ ÃkAe íkwhík s {]íÞw Ãkk{íkk çkk¤fkuLke MktÏÞk

043. ¼khík{kt s{eLk MkwÄkhýkLkk «Úk{ íkçk¬kLkku fÞku ¼køk Lke[uLkk Ãkife LkÚke ?

(A) ¼kzkLkwt rLkÞ{Lk (Regulation of rent) (B) fkÞofk÷Lke Mk÷k{íke (Security of tenure)

(C) økýkuríkÞkLku {kr÷fe n¬ (D) WÃkhLkk Ãkife fkuE Lk®n
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044. økwshkík Mkk{krsf ykŠÚkf Mkðuo 2017-2018 {wsçk økwshkík MktË¼o{kt Lke[uLkk rðÄkLkku Ãkife fÞw/fÞk rðÄkLk/rðÄkLkku
Mkk[k Au ?

(A) ¼khík{kt økwshkík ËqÄ WíÃkkËLk{kt rîríkÞ Wå[ MÚkkLku Au.

(B) økwshkík yu ¼khíkLkwt hk»xÙLkk ykiãkurøkf WíÃkkËLkLkk 18.4% rnMMkku Ähkðíkwt hkßÞ Au.

(C) çktLku A yLku B

(D) AÃký Lk®n B Ãký Lk®n

045. Lke[uLkk Ãkife fÞw rðÄkLk Mkk[wt Au ?

(A) økwshkík{kt {kÚkkËeX ykðf Yk. 156691 Au.

(B) økwshkík{kt hksfku»keÞ ¾kã (Fiscal deficit) GSDP (fw÷ økhøkÚÚkw WíÃkkËLk) Lkk 1.66% Au.

(C) A yLku B çktLku

(D) A Ãký Lkrn B Ãký Lkrn

046. Ìkw{Lk zuð÷kuÃk{uLx heÃkkuxo ðzu {kLkð økheçke Mkq[fktf íkiÞkh fhkðu Au, su{kt Lke[u sýkðu÷ {kLkðe SðLkLke ðtr[íkíkkLkku
ykð~Þf ík¥ðku æÞkLk{kt ÷uðk{kt ykðu Au.

1. Ëe½koÞw»Þ (Longerity) 2. ¿kkLk/{krnrík (Knowledge)

3. Mk¥kk fu yrÄfkh Úke Mk{Úkoíkk (Empwerment) 4. SðLkLkw rþü/Mkw½z Äkuhý

(A) Võík 1, 2 yLku 4 (B) Võík 1, 3 yLku 4

(C) Võík 1 yLku 2 (D) 1, 2, 3 yLku 4

047. suyku økheçke hu¾kLke Lke[u Au íku ík{k{Lke WLLkrík {kxu ykðfLke fw÷ hf{ sYhe Au, økheçke hu¾kLku Ãknku[ðkLku ..........
fnu Au.

(A) MktçktrÄík økheçke ytíkh (Relative poverty gap)

(B) MktÃkqýo økheçke ytíkh (Total poverty gap)

(C) yktrþf økheçke ytíkh (Partial poverty gap)

(D) ð¤íkh økheçke ytíkh (Compensatory poverty gap)

048. hksfkuþeÞ sðkçkËkhe yLku çksux {uLkus{uLx yrÄrLkÞ{ (FRBM) {wsçkh MkhfkhLkku 31/03/2020 MkwÄe LkkýktfeÞ
¾kã ÷ûÞktf GDP Lkk fux÷k xfk nkuðku òuEyu ?

(A) 4.1% (B) 3.5%
(C) 3% (D) 2.8%

049. Ëuþ¼h{kt fuLÿ Mkhfkh 17 ykEfkuLkef MÚkkLkkuLke heÔÞw fhðk ykÞkusLk fhu Au. Lke[uLkk Ãkife økwshkíkLkk fÞk çku ykEfkuLkef
MÚkkLkku ÞkËe{kt Au ?

(A) Mkku{LkkÚk yLku Äku¤kðehk (B) Mkku{LkkÚk yLku îkhfk

(C) îkhfk yLku Äku¤kðehk (D) Äku¤kðehk yLku Ãkkxý

050. ¼khík Mkhfkhu MðËuþ ËþoLk nuX¤ ríkÚkofh Mkfeox ÞkusLkk {tòwh fhu÷ Au Lke[uLkk Ãkife fE søÞkyku ÞkËe{kt Au ?

1. ðiþk÷e     2. ÃkkðkÃkwhe     3. hksøkeh     4. {MkkË

(A) Võík 2, 3 yLku 4 (B) Võík 3 yLku 4

(C) Võík 1, 3 yLku 4 (D) 1, 2, 3 Võík 4
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051. ¼khík MkhfkhLkk ÃkÞkoðhý {tºkk÷Þ {wsçk økwshkík{kt Mkku÷ez ðuMx {uLkus{uLx çkkçkíku Lke[uLkk ðkõÞku Ãkife fÞw ðkõÞ ¾kuxwt
Au ?
(A) økwshkík ð»kuo 3702925 {uxÙef xLk ½Lk f[hku ÃkuËk fhu Au.
(B) fw÷ ÃkuËk ÚkÞu÷ f[hkLkk Võík 20% Mkku÷ez ðuMxLkwt «kuMkuMkªøk fhu Au.
(C) çktLku A yLku B
(D) A Ãký Lk®n, B Ãký Lk®n

052. íkksuíkh{kt ÃkkrfMíkkLk Mkhfkh îkhk fÞwt yiríknkrMkf {trËh rMkÞk÷fkux{kt ¾ku÷ðk{kt ykÔÞwt ?
(A) ®nøk÷ksËuðe {trËh (B) MkhMðíke {trËh
(C) ði»ýkuËuðe {trËh (D) þð÷k íkuò ®Mkn {trËh

053. rsyku xu÷efku{ ftÃkLke ¼khíkLke MkkiÚke {kuxe xu÷efku{ ftÃkLke íkhefu .......... ftÃkLke Lke WÃkh sE W¼he ykðe Au.
(A) yuhxu÷ (B) ðkuzkVkuLk
(C) ðkuzkVkuLk ykEzeÞk (D) çke. yuMk. yuLk. yu÷.

054. ¼khíku hrþÞk MkkÚku INR 1500 fhkuzLkwt yu{. yku. Þw. (MOU) nMíkkûkh .......... {u¤ððk fhu÷ Au.
(A) A 27 yuh xw yuh r{MkkE÷ (B) íkwøkwMfk xuLf
(C) {Õxe-çkuh÷ hkufux ÷kpL[ªøk rMkMx{ (D) ÷kEx fkuBçkux nur÷fkuÃxh

055. Lke[uLke LÞwÍ [uLk÷ku Ãkife fE [uLk÷ yu “[uBÃkeÞLMk ykuV yuBÃkÚke yuðkuzo” rnÃkuxkErxMk rðþu òøk]rík Vu÷kððk {kxu
{u¤ðu÷ Au ?
(A) yuLk ze xe ðe (NDTV) (B) yks íkf xeðe
(C) heÃkç÷ef xeðe (D) WÃkhLkk Ãkife fkuE Lk®n

056. ¼khík MkhfkhLkk Mkðuo {wsçk «kýe Mk]rüLke [kh (4) yLku ðLkMÃkríkLke 18 (yZkh) «òríkyku ¼khík{ktÚke ÷wÃík ÚkE økE
Au. Lke[uLkk Ãkife fÞw/fÞk «kýe Mk]rüLke ÞkËe{kt Au ?
(A) r[¥kk (B) Mkw{kºkLk økUzk
(C) økw÷kçke htøkeLk çkíkf (D) WÃkhLkk Ãkife ík{k{

057. ¼khík MkhfkhLkk ¾uíkeðkze {tºkk÷Þ îkhk f]r»k fwxwtçkËeX Mkhuhkþ {krMkf ykðf .......... Yk. (INR) ytËksðk{kt ykðu÷
Au ?
(A) INR 6426 (B) INR 7824
(C) INR 8972 (D) INR 10100

058. Mkwr«{ fkuxo (LÞkÞkÄeþkuLke MktÏÞk) MkwÄkhýk çke÷ 2019 {wsçk LÞkÞkÄeþkuLke MktÏÞk 30 Úke ðÄkheLku .......... fhðk
({wÏÞ LÞkÞkÄeþLku çkkË fhíkkt) Mkw[ðu÷ Au.
(A) 35 (B) 33
(C) 36 (D) 40

059. Lke[uLkk ðknLkku Ãkife fÞk ðknLkkuLku ¼khík Mxus Mku{eþLk (WíMksoLk) Äkuhýku (BS-VI) {ktÚke {køko ðknLk ÔÞðnkh yLku
nkEðu {tºkk÷Þ îkhk {wÂõík ykÃkðk{kt ykðu÷ Au ?
(A) Mfq÷ yLku fku÷us ðknLkku (B) ònuh ÃkrhðnLk (Ãkç÷ef xÙkLMkÃkkuxo) yLku yuBçÞw÷LMk
(C) MkþMºk Ë¤kuLkk MkþMºk yLku ¾kMk ðknLkku (D) yuf Ãký ðknLkLku {wÂõík Lk®n

060. íkksuíkh{kt Lke[uLkk Ëuþku Ãkife fÞk Ëuþ yu ºký [ku¬Mk {køkoËŠþík r{MkkE÷ku ÞkMkeLk, çkk÷kçkkLk yLku økki{ Lke (Ghaem)
Lkwt yLkkðhý fÞwO ?
(A) ÃkkrfMíkkLk (B) EhkLk
(C) MkkWÚk yhurçkÞk (D) íkwfeo
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061. íkksuíkh{kt 5{e yktíkhhk»xÙeÞ Ä{o-ÄB{ fkuLVhLMk (Mk¼k) Lke[uLkk Ãkife fÞk MÚk¤u ÞkuòÞu÷ níke ?

(A) sB{w (B) ExkLkøkh

(C) ÷Æk¾ (D) hksøkeh

062. Lke[uLkk Ãkife fÞk yrÄrLkÞ{ yu «Úk{ ðkh ¼khíkLkk çktÄkhýLke «MíkkðLkk (yk{w¾) hòw fhe ?

(A) ¼khík Ãkrh»kË yrÄrLkÞ{ 1861 (B) ¼khík Ãkrh»kË yrÄrLkÞ{ 1892

(C) ¼khík Ãkrh»kË yrÄrLkÞ{ 1909 (D) ¼khík þkMkLk yrÄrLkÞ{ 1919

063. ‘MktMkËeÞ ÷kufþkne’ yu .......... íkhefuLke fÕÃkLkk yr¼«uík Au.

(A) ÷kufkuLkwt «ríkrLkrÄíð (B) sðkçkËkh Mkhfkh

(C) ÄkhkMk¼k «íÞu sðkçkËkhe (D) LÞkÞíktºkÚke fkhkuçkkheLku Mðíktºk hk¾ðwt

064. ¼khíkLkk çktÄkhýLke Wíf]ü ÷ûký (rðþu»kíkk) íkhefu Lke[uLkk Ãkife fÞwt ðýoðe þfkÞ ?

(A) yuf÷ LÞkÞíktºk yLku yuf÷ LÞkÞ /(Polity) (B) yuf÷ LÞkÞ (Polity)

(C) yuf÷ Lkkøkrhfíkk yLku yuf÷ LÞkÞíktºk (D) WÃkhLkk ík{k{

065. Lke[uLkk MknÞkuøke hkßÞku Ãkife fÞw hkßÞ þYykík{kt MknÞkuøke hkßÞ níkwt yLku íÞkh ÃkAe Ãkqýo hkßÞ çkLÞwt ?

(A) rMkr¬{ (B) Ãkwzw[uhe

(C) W¥khk¾tz (D) íku÷tøkýk

066. ¼khíkeÞ MktMkËeÞ «ýk÷e ÷ûký Ähkðu Au fu su Mkk{kLÞ MktMkËeÞ hksLkerík{kt yMkk{kLÞ Au. Lke[uLkk Ãkife íku fÞwt Au ?

(A) {tºke ÄkhkMk¼kLke MkkÚku òuzkÞu÷ nkuÞ Au. (B) hk»xÙÃkrík MktMkËLkk yuf ¼køk Au.

(C) {tºkeyku ðzk«ÄkLkLkk Lkuík]íð nuX¤ fk{ fhu Au. (D) ÷kufMk¼k «íÞu {tºkeykuLke Mkk{qrnf sðkçkËkhe

067. MktMkËLkk Ëhuf øk]nLke MkkËe çknw{rík Úke Lke[uLkk Ãkife fÞku MkwÄkhku ÚkE þfu Au ?

(A) hkßÞkuLke fkWLMke÷{kt hkßÞkuLkwt «ríkrLkrÄíð (B) Mkkík{e yLkwMkqr[{kt Mk{kðuþ fhkÞu÷ ÞkËeyku

(C) çktÄkhýLkk yLkwåAuË - 368 (D) Lkkøkrhõíkk MkçktrÄík yLkwåAuË - II

068. fuþðkLktË ¼khíkeLkk fuMk{kt ¼khíkLkk çktÄkhýLkk {q¤¼qík rMkØktíkkuLkku rð[kh hòw fhðk{kt ykÔÞku suLku VheÚke rðMík]ík yLku
{sçkqík .......... Lkk fuMk{kt fhðk{kt ykÔÞku.

(A) EÂLËhk LknuY økkÄe rðYØ hksLkkhkÞý fuMk (B) r{Lkhðk r{ÕMk fuMk

(C) A yLku B çktLku (D) WÃkhLkk Ãkife fkuE Lk®n

069. Lke[uLkk fxkufxeLkk «fkhku Ãkife fÞk «fkhLke fxkufxe{kt ÞwrLkÞLk fuçkeLkux Lke ÷ur¾ík ¼÷ký{ nkuðe òuEyu ?

(A) hkßÞ{kt çktÄkhýeÞ íktºkLke rLk»V¤íkk (B) LkkýktfeÞ fxkufxe

(C) yktíkrhf yÔÞðMÚkk (D) çkkÌk yk¢{ý

070. MktÞwõík ònuh Mkuðk ykÞkuøkLkk [uh{uLk yLku MkÇÞkuLke rLk{ýwtf .......... îkhk ÚkkÞ Au.

(A) hkßÞÃkk÷ (B) MktMkË

(C) hk»xÙÃkrík (D) ðzk«ÄkLk

071. çktÄkhýLke yLkwMkqr[-6 (A) ykrËòrík rðMíkkhkuLkk ðneðx MktË¼uo Lke[uLkk Ãkife fÞwt rðÄkLk ¾kuxwt Au ?

(A) ykrËòrík rðMíkkhkuLke økúk{ Mk¼k ðÄw Mk¥kk Ähkðíke LkÚke.

(B) íku{kt heík rhðkòuLke Ë¾÷økehe Lk níke.

(C) þkMkLk Mk¥kk sLkòríkÞ òríkykuLku {kLÞ fhu Au.

(D) WÃkh Ãkife fkuE Lk®n
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072. Ãkt[kÞíkLke {wËík .......... Lke íkkhe¾Úke Ãkkt[ ð»ko {kxu hnuþu.

(A) Ãkt[kÞíkLke [qtxýe fhðk {kxu ònuhLkk{w «rMkØ ÚkÞkÚke

(B) [qtxýeLkk Ãkrhýk{kuLke ònuhkík

(C) íkuLke «Úk{ çkuXf

(D) [qtxkÞu÷ «ríkrLkrÄyku îkhk nkuÆkLkk þÃkÚk ÷uðk

073. sðknh÷k÷ LknuY ðÕ÷¼¼kE Ãkxu÷ yLku Ãkèr¼ rMkíkkh{iÞkLkku Mk{kðuþ fhíke «ÏÞkík su.ðe.Ãke. Mkr{ríkLke zeMkuBçkh
1948 {kt .......... {kxu h[Lkk fhðk{kt ykðu÷ níke.

(A) ¼k»kk ykÄkrhík hkßÞkuLkk ÃkwLkoøkXLkLkk «&™kuLkk Ãkheûký fhðk

(B) Ëuþ{kt rçkLk Mkkt«ËkrÞf LÞkÞLke MÚkkÃkLkkLkk fuMkkuLke íkÃkkMk fhðk.

(C) çktLku A yLku B

(D) WÃkhLkk Ãkife fkuE Lk®n

074. {kuxk¼køkLke {kA÷eyku Ãkkýe{kt .......... Lke nksheLku fkhýu zqçke síke LkÚke.

(A) yuh MkkÞLkMkeMk

(B) çkwÞLx MfuÕMk ykuLk Äe çkkuze (Buotant scales on the body)

(C) {qºkkþÞ íkhðwt (Swim bladder)

(D) ÂMð{huxTMk (Swimmerets)

075. rxfkLkku hkuøk Lke[uLkk Ãkife fÞk yuf ÃkkfLku ÷køkw Ãkzu Au ?

(A) fÃkkMk (B) zktøkh

(C) {økV¤e (D) ½ô

076. yuf fkçkoLk ¢uzex .......... Lke çkhkçkh Mðefkh{kt ykðu Au.

(A) 100 kg fkçkoLk (B) 100 kg fkçkoLk zkÞkuõMkkEz

(C) 1000 kg fkçkoLk (D) 1000 kg fkçkoLk zkÞkuõMkkEz

077. HABITAT - III (hnuXký - III) þwt Au ?

(A) Lkðku þnuhe yusLzk (B) s¤[h «òríkykuLkwt Mkthûký

(C) òu¾{{k {wfkÞu÷ «òríkykuLkwt Mkthûký (D) støk÷kuLkwt Mkthûký

078. Lke[uLkk Ãkife fÞk Akuz nku{kuoLMk V¤Lkk ÃkkfLku (Ripening) rLkÞtrºkík fhu Au ?

(A) ykuÂõMkLk (Auxin) (B) ErÚkr÷Lk (Ethylene)

(C) røkçkhu÷eLk (Gibberellin) (D) rÍxuLk (Zeatin)

079. fÞk íkkÃk{kLku (W»ýíkk{kLk) MkuÂÕMkÞþ yLku VuhLknexLkwt ðkt[Lk yufMkh¾wt çkLkkðu Au ?
(A) – 40 (B) – 100
(C) – 140 (D) WÃkhLkk Ãkife fkuE Lk®n

080. Mkk{kLÞ {eXwt .......... {ktÚke çkLkkðkÞ Au.

(A) Lkçk¤k yurMkz yLku {sçkqík ykÄkh (Week acid and strong base)

(B) MxÙkUøk yurMkz yLku MxÙkUøk çkuÍ

(C) ðef yurMkz yLku ðef çkuÍ

(D) WÃkhLkk Ãkife yuf Ãký Lk®n
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081. Lke[uLkk Ãkife  fÞk ÷kuL[ªøk Ône÷Lkku [tÿÞkLk yLku {tøk¤ ykuçkeoxh r{þLk (MOM) {kt WÃkÞkuøk ÚkÞku níkku ?
(A) PSLV - G (B) PSLV - CA
(C) PSLV - XL (D) GSLV - MK II

082. ðLk Efku÷kuS rMkMx{yu «[tz ðMk ykðkMkkuLkku rðLkkþ MknLk fÞkuo Au, su{kt .......... Lkku Mk{kðuþ ÚkkÞ Au.

(A) W»ý frxçktÄeÞ ÃkkLk¾h støk÷ku (B) Mk{rþíkku»ý ðLk/støk÷ku

(C) W»ý frxçktÄeÞ ðhMkkËe støk÷ku (D) WÃkhLkk Ãkife fkuE Lk®n

083. fÞk «fkhLkku r{hh (yrhMkku) ÃkËkÚkoLke ðkMíkrðf Açke {u¤ððk WÃkÞkuøk fhe þfkÞ ?

(A) Ã÷uLk r{hh (Plane mirror) (B) ytíkøkoík yheMkk (Concave mirror)

(C) fkuLðuûk {ehh (Covex mirror) (D) fkuE Ãký yheMkku ðkMíkrðf Açke Lk®n çkíkkðe þfþu.

084. Ëqhðíkeo rLkÞtºký (he{kux ftxÙku÷) WÃkfhý{kt (T. V. rð. {kxu) .......... nkuÞ Au.

(A) LkkLkwt ðes[wtçkf su rðãwík [wtçkfeÞ íkhtøkkuLkwt WíMksoLk fhu Au.

(B) LkkLkwt ykuMMke÷uxh (÷ku÷f) su rðãwík ÃkÕMkLkwt WíMksoLk fhu Au.

(C) LkkLkwt xÙkLMk{exh («u»kf) su Ãkkh hõík íkhtøkkuLkwt WíMksoLk fhu Au.

(D) yk{ktÚke yuf Ãký Lk®n

085. nkEzÙkusLk çkkuBçk .......... Lkk rMkØktík Ãkh ykÄkrhík Au.

(A) rLkÞtrºkík rðåAuËLk (rð¼sLk) «r¢Þk (B) yrLkÞtrºkík rðåAuËLk (rð¼sLk) «r¢Þk

(C) rLkÞtrºkík Mkt÷ÞLk «r¢Þk (D) yrLkÞtrºkík Mkt÷ÞLk «r¢Þk (íkkÃk LÞwÂõ÷Þh Mkt÷ÞLk)

086. 95 rf{e/f÷kf™e Íz…u sŒe yuf xÙu™™u ‚k{uÚke 4 rf{e/f÷kf™e Íz…u [k÷Œk ykðŒk {ký‚™u …‚kh fhŒk fux÷ku ‚{Þ
÷k„þu. (xÙu™™e ÷tƒkE 165 {exh Au) ?

(A)  4 ‚ufLz (B) 6 ‚ufLz

(C) 8 ‚ufLz (D) W…h™k …ife fkuE ™ne

087. ™e[u …ife fE ‚tÏÞk …qýoð„o ™Úke?

(A) 289 (B) 1369

(C) 2807 (D) 4489

088. yuf ½rzÞk¤ 10% ¾kux ¾kE™u ðu[ðk{kt ykðu Au, sku Œu™u Yk. 140 ðÄkhu ÷E ðu[ðk{kt ykÔÞw nkuŒ Œku 4% ™Vku ÚkkŒ.
Œku Œu ½rzÞk¤™e {q¤ ®f{Œ fux÷e nþu?

(A) Yk. 640 (B) Yk. 1000

(C) Yk. 1200 (D) W…h™k …ife fkuE ™ne

089. ™e[u™e ©uýe{kt yk„k{e …Ë fÞwt ykðþu?

3D7, 5F11, 7H15, ...?...
(A) 9J19 (B) 9K19
(C) 9J21 (D) 9K21

090. yuf r‚¬ku …kt[ ð¾Œ WAk¤ðk{kt ykðu Œku ykuAk{kt ykuAe yuf Ak… (Heads) ykðu Œu™e ‚t¼kð™k fux÷e?
(A)  1/5 (B) 15/16
(C) 31/32 (D) 4/5
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091. yuf ‚ktfurŒf ¼k»kk{kt  ‘PAINT’ ™ku ‚tfuŒ ‘74128’ y™u ‘EXCEL’ ™ku ‚tfuŒ ‘93596’ nkuÞ Œku  ‘ACCEPT’ ™ku
‚tfuŒ fÞku Úkþu ?

(A) 455978 (B) 455798

(C) 544798 (D) W…h™k …ife fkuE ™ne

092. S¿kuþ 80% fk{ 20 rËð‚{kt …qYt fhu Au. íÞkhƒkË Œu sŒe™™e {ËËÚke ƒkfe™wt fk{ 3 rËð‚{kt …qYt fhu Au. Œku sŒe™™u
yuf÷k™u Œu fk{ fhŒk fux÷ku ‚{Þ ÷k„u ?

(A) 23 rËð‚ (B) 33 rËð‚

(C) 37.5 rËð‚ (D) W…h™k …ife fkuE ™ne

093. yuf þk¤k{kt yuf ð„o{kt „rýŒ rð»kÞ{kt rðãkÚkeoyku™e ‚huhkþ 45.4 „wý Au. òu Œu ð„o™k rðãkÚkeoykuyu „rýŒ{kt
{u¤ðu÷ fw÷ „wý 1816 nkuÞ Œku Œu ð„o{kt fux÷k rðãkÚkeoyku nþu?

(A) 38 (B) 40

(C) 45 (D) W…h™k …ife fkuE ™ne

094. ºký r{ºkku  X, Y y™u Z™e ykðf y™w¢{u 5 : 7 : 8 ™k „wýku¥kh{kt Au. òu Z™e ykðf X ™e ykðf fhŒk Yk. 1200
sux÷e ðÄkhu nkuÞ Œku Y ™e ykðf fux÷e nþu?

(A) Yk. 2200 (B) Yk. 2400

(C) Yk. 2600 (D) W…h™k …ife fkuE ™ne

095. 1 / 4(8)   (16)0.125   4 2    2   ™e ®f{Œ fux÷e Úkþu?

(A) 4 (B) 8

(C) 8 (D) W…h™k …ife fkuE ™ne

096. yuf fkxfkuý rºkfkuý™k ƒu ¾qýk ‚h¾k Au. sku Œu™k fýo™wt {k… 8 ‚u{e nkuÞ Œku Œu™wt ûkuºkV¤ fux÷wt Úkþu?

(A) 8 [ku. ‚u{e (B) 12 [ku.‚u{e

(C) 16 [ku.‚u{e (D) W…h™k …ife fkuE ™ne

097. ‚{efhý : 3x + 4y = 0  ™ku yk÷u¾ .......... ®ƒËw{ktÚke …‚kh ÚkkÞ Au.
(A) (0, 0) (B) (– 4, 3)

(C) (– 3, 4) (D) W…h™k …ife fkuE ™ne

098. yuf ðu…khe …k‚u ºký y÷„ y÷„ «fkh™k «ðkne h‚kÞýku 435 r÷xh, 493 r÷xh y™u 551 r÷xh™k sÚÚkk{kt Au. Œku
ºkýuÞ h‚kÞýku™u ¼u„k fÞko ð„h ¼hðk {kxu yuf‚h¾k fË™k fux÷k …e… skuEþu?

(A) 45 (B) 47

(C) 51 (D) 61

099. Yk. 15000 ™wt 14% [¢ð]ræÄ ÔÞks™k Ëhu 2 ð»ko™wt  [¢ð]ræÄ ÔÞks fux÷wt Úkþu?

(A) Yk. 5434 (B) Yk. 4994

(C) Yk. 4494 (D) W…h™k …ife fkuE ™ne

100. 6363.63 + 636.36 + 63.6 + 6.36 = ...?...

(A) 7069.95 (B) 7096.95

(C)  6979.95 (D) 6968.95
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101. The determinant of the following matrix 𝑨 is _____, where 

𝑨 = (

𝟏 𝟎 𝟎 𝟎
𝟏𝟎 𝟏 𝟎 𝟎
𝟏𝟎𝟎 𝟏𝟎𝟎 𝟏 𝟎
𝟏𝟎𝟎𝟎 𝟏𝟎𝟎𝟎 𝟏𝟎𝟎𝟎 𝟏

): 

(A) 0 (B) 1 

(C) 100 (D) 1000 

102. Let 𝒇 be a differentiable function, where all derivatives exist, such that 𝒇(𝟎) = 𝟎, 𝒇′(𝟎) = 𝟎, 
and |𝒇′′(𝒙)| ≤ 𝑴, ∀𝒙. Which of the following is not necessarily true? 

(A) 𝒇(𝟏) ≤
𝑴

𝟐

(B) ∀𝝐 > 0, ∃𝜹 > 0 s.t. if 𝒙 ∈ (𝜹, 𝜹), |𝒇(𝒙)| < 𝝐. 

(C) 𝟎 is neither a maximum nor a minimum. 

(D) None of the above. 

103. Assume that 𝑴 is a 𝟑 × 𝟑 matrix with the property that 𝑴𝟐 = 𝑴. Which of the following
statements about the matrix M is true: 

(A) 𝒅𝒆𝒕(𝑴) = 𝟎 (B) 𝑴 is invertible 

(C) 𝒅𝒆𝒕(𝑴𝟓) = 𝒅𝒆𝒕(𝑴) (D) None of the above

104. The angle between 𝒗 = (𝟏, 𝟎, 𝟎) and 𝒘 = (𝟏, 𝟎, 𝟏) in ℝ𝟑 is

(A) 𝟗𝟎∘ (B) 𝟔𝟎∘

(C) 𝟑𝟎∘ (D) 𝟒𝟓∘

105. Two nonzero vectors 𝒗 and 𝒘 are orthogonal if and only if 

(A) 𝒗 + 𝒘 = 𝟎 (B) 𝒗 + 𝒘 = 𝟏 

(C) 𝒗 ⋅ 𝒘 = 𝟎 (D) 𝒗 ⋅ 𝒘 = 𝟏 

106. The eigenvalues of the matrix 𝑨 = [
−𝟒 −𝟔
𝟑 𝟓

] is 

(A) -2 and 1 (B) 1 and -1 

(C) -1 and 2 (D) -1 and -2 

107. The matrix expression of the quadratic form 𝒙𝟐 + 𝟒𝒙𝒚 + 𝒚𝟐 is

(A) [𝒙 𝒚] [
𝟏 𝟒
𝟒 𝟏

] [
𝒙
𝒚] (B) [𝒙 𝒚] [

𝟏 𝟐
𝟒 𝟏

] [
𝒙
𝒚]

(C) [𝒙 𝒚] [
𝟏 𝟐
𝟐 𝟏

] [
𝒙
𝒚] (D) [𝒙 𝒚] [

𝟏 𝟏
𝟏 𝟏

] [
𝒙
𝒚]

108. If both of 𝑩 and 𝑪 are inverses of the matrix 𝑨, then 

(A) 𝑨 = 𝑩 (B) 𝑩 = 𝑪 

(C) 𝑪 = 𝑨 (D) All of the above 
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109. A square matrix 𝑨 is said to be an orthogonal matrix. 

(A) 𝑨𝑻 = 𝑨 (B) 𝑨𝑻 = 𝑨−𝟏

(C) 𝑨 = 𝑨−𝟏 (D) All of the above 

110. Let 𝑻: ℝ𝟑 → ℝ𝟑 be a linear transformation defined by

𝑻(𝒙, 𝒚, 𝒛) = (𝒙, 𝒙 + 𝒚, 𝒙 + 𝒚 + 𝒛). 

Then the standard matrix of 𝑻. 

(A) [
𝟏 𝟏 𝟏
𝟎 𝟏 𝟏
𝟎 𝟎 𝟏

] (B) [
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

] 

(C) [
𝟏 𝟎 𝟎
𝟏 𝟏 𝟎
𝟏 𝟏 𝟏

] (D) [
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

] 

111. Let 𝑨 and 𝑩 be 𝟒 × 𝟒 matrices with 𝒅𝒆𝒕(𝑨) = −𝟏 and 𝒅𝒆𝒕(𝑩) = 𝟐. Then the determinant 
𝒅𝒆𝒕(𝑩−𝟏𝑨𝑩) is.

(A) 1 (B) 2 

(C) -2 (D) -1 

112. In a group 𝑮, 

(A) there are more than one identity element 

(B) there is only one identity element 

(C) both the above are true 

(D) none of the above is true 

113. Consider the group 𝑮 = {𝟏, 𝟐, 𝟒, 𝟕, 𝟖, 𝟏𝟏, 𝟏𝟑, 𝟏𝟒} under multiplication modulo 𝟏𝟓. The order 
of the group 𝑮 and the order of the element 𝟖 are 

(A) 8 and 8 respectively. (B) 8 and 4 respectively. 

(C) 4 and 8 respectively. (D) 4 and 4 respectively. 

114. Let 𝑮 = {𝟏, −𝟏, 𝒊, −𝒊} be a cyclic group consisting of all the roots of 𝒙𝟒 = 𝟏. The generators of
the group 𝑮 are 

(A) 𝟏, −𝟏, 𝒊, and −𝒊. (B) 𝟏, and 𝒊. 

(C) 𝒊, and −𝒊. (D) 𝟏 and −𝟏. 

115. Let 𝑹 be a ring. An element 𝒂 ∈ 𝑹 is called nilpotent if 

(A) there exists a positive integer 𝒌 such that 𝒂𝒌 = 𝟎

(B) 𝒂𝟐 = 𝒂

(C) Both of the above 

(D) None of the above 

116. Which of the following statements is/are true. 

(A) Any field is an integral domain. (B) Any integral domain is a field. 

(C) both of the above (D) None of the above 
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117. Let ℤ𝟔 be a finite ring of integer modulo 6. The elements in ℤ𝟔 that are zero divisors are

(A) 0, 2, 3, 4, and 6 (B) 0 and 6 

(C) 2, 3, and 4 (D) 0 and 1 

118. Let 𝜶 = [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟐 𝟏 𝟑 𝟓 𝟒 𝟔

]and𝜷 = [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟔 𝟏 𝟐 𝟒 𝟑 𝟓

]. Then 𝜶𝜷 is 

(A) [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟔 𝟐 𝟏 𝟓 𝟑 𝟒

] (B) [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟔 𝟏 𝟐 𝟓 𝟑 𝟒

] 

(C) [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟔 𝟐 𝟏 𝟒 𝟑 𝟓

] (D) [
𝟏 𝟐 𝟑 𝟒 𝟓 𝟔
𝟏 𝟔 𝟐 𝟑 𝟒 𝟓

] 

119. The group that is not cyclic under addition is 

(A) ℤ𝟑 (B) ℤ𝟑 × ℤ𝟑

(C) ℤ𝟐 × ℤ𝟑 (D) ℤ𝟐

120. Let 𝑨 and 𝑩 be finite sets. Then the size of 𝑨 × 𝑩 is 

(A) 𝟐|𝑨||𝑩| (B) |𝑨|𝟐|𝑩|𝟐

(C) |𝑨||𝑩| (D) 𝟐|𝑨|𝟐|𝑩|

121. Let (𝑮,∗) be a group and 𝒂, 𝒃 ∈ 𝑮. Suppose that 𝒂𝟐 = 𝒆 and 𝒂 ∗ 𝒃 ∗ 𝒂 = 𝒃𝟕, then 𝒃𝟒𝟖 is

(A) 𝒃 (B) 𝒂 

(C) 𝒂𝟑 (D) 𝒆 

122. The number of homomorphisms from (ℤ𝟖, +) to (ℤ𝟔, +) is

(A) 0 (B) 1 

(C) 2 (D) 3 

123. The value of 𝐥𝐢𝐦𝒛→𝟏+𝒊(𝒛𝟐 − 𝟐𝒛 − 𝟏) is

(A) 0 (B) 1 

(C) -1 (D) 2 

124. The function 𝒇(𝒛) = 𝒛 is 

(A) differentiable everywhere (B) differentiable only at −𝒊 

(C) nowhere differentiable (D) differentiable at −𝟏 

125. The value of ∫
𝟏

𝟎
(𝒕 − 𝒊)𝟑𝒅𝒕 is

(A) 0 (B) −𝟑

𝟐

(C) −𝟒

𝟓
(D) −𝟓

𝟒

126. The value of |∫𝑪

𝟏

𝒛𝟐+𝟏
𝒅𝒛|, where 𝑪 is the straight-line segment from 𝟐 to 𝟐 + 𝒊, is 

(A) ≤
𝟏

𝟐√𝟓
(B) ≤

𝟑

√𝟓

(C) ≤
𝟏

𝟐√𝟑
(D) ≤

𝟐

√𝟓
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127. The Cauchy principle value of ∫
∞

−∞

𝟏

𝒙𝟐+𝟏
𝒅𝒙 is 

(A) 𝝅

𝟐
(B) 𝝅 

(C) 𝟐𝝅 (D) 𝝅

𝟔

128. The radius of convergence of the series ∑∞
𝒏=𝟎

𝟏

𝒏!
𝒛𝒏 is

(A) ∞ (B) 𝟎 

(C) 𝟏 (D) any finite value 

129. The value of ∫
∞

−∞

𝒅𝒙

(𝒙𝟐+𝟏)(𝒙𝟐+𝟒)
 is 

(A) 𝝅

𝟑
(B) 𝝅 

(C) 𝝅

𝟐
(D) 𝝅

𝟔

130. If 𝒘 = 𝒇(𝒛) = 𝒊𝒛 for any complex number 𝒛, then 𝒇−𝟏(𝒘) is

(A) 𝒊𝒘 (B) −𝒊𝒘 

(C) 𝟐𝒊𝒘 (D) −𝟐𝒊𝒘 

131. The principle value of 𝐥𝐨𝐠 (𝒊
𝟏

𝟒) is 

(A) 𝝅𝒊 (B) 𝝅𝒊

𝟑

(C) 𝝅𝒊

𝟔
(D) 𝝅𝒊

𝟖

132. Let 𝑫 be any circle enclosing the origin and oriented counter-clockwise. Then the value of the 
integral ∫𝑫

𝐜𝐨𝐬𝒛

𝒛𝟐 𝒅𝒛 is

(A) 𝟐𝝅𝒊 (B) −𝟐𝝅𝒊 

(C) 𝟎 (D) undefined 

133. What is the order and degree of the differential equation: 

𝒅𝟐𝒚

𝒅𝒙𝟐 + √𝟏 + (
𝒅𝒚

𝒅𝒙
)

𝟑
= 𝟎 

(A) First order, first degree (B) First order, second degree 

(C) Second order, first degree (D) Second order, second degree 

134. The equation 𝒚′′ + 𝒚′ − 𝟐𝒚 = 𝟎 has a solution 

(A) 𝒚 = 𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐𝒆𝒙 (B) 𝒚 = 𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐

(C) 𝒚 = 𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐𝒆𝒙 + 𝒄𝟑 (D) 𝒚 = 𝒄𝟏𝒆−𝟐𝒙 + 𝒄𝟐𝒆𝟐𝒙

135. The integrating factor of the equation (𝒙 + 𝟏)𝒚′ − 𝒚 = 𝒆𝟑𝒙(𝒙 + 𝟏)𝟐 is

(A) 𝟏

𝟏+𝒙
(B) 𝟏 + 𝒙 

(C) 𝟏

𝟏+𝒙𝟐 (D) 𝟏 + 𝒙𝟐
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136. The equation 𝒅𝒚

𝒅𝒙
+ 𝑷𝒚 = 𝑸 is a linear differential equation of first order if 

(A) 𝑷, 𝑸 are functions of 𝒙 only. (B) 𝑷, 𝑸 are functions of 𝒚 only. 

(C) 𝑷, 𝑸 are functions of both 𝒙 and 𝒚. (D) None of the above 

137. The differential equation 𝒚𝒅𝒙 − 𝟐𝒙𝒅𝒚 = 𝟎 represents a family of 

(A) straight line. (B) parabola. 

(C) circle. (D) hyperbola. 

138. The number of arbitrary constants in the complete primitive of the differential equation 
𝝓(𝒙, 𝒚,

𝒅𝒚

𝒅𝒙
,

𝒅𝟑𝒙

𝒅𝒙𝟑) = 𝟎 is

(A) 1 (B) 2 

(C) 3 (D) 4 

139. The general solution of the differential equation 𝒚′′ + 𝒚′ − 𝟐𝒚 = 𝟎 with 𝒚(𝟎) = 𝟎 and 𝒚′(𝟎) =
𝟑is 

(A) 𝒆𝒙 + 𝒆−𝟐𝒙 (B) 𝒆𝒙 − 𝒆−𝟐𝒙

(C) 𝒆𝒙 − 𝒆𝟐𝒙 (D) 𝒆𝒙 + 𝒆𝟐𝒙

140. The particular integral of the differential equation (𝑫𝟐 + 𝟏)𝒚 = 𝐜𝐨𝐬𝒙 is given by

(A) 𝟏

𝟐
𝒙𝐬𝐢𝐧𝒙 (B) 𝟏

𝟐
𝐭𝐚𝐧𝒙 

(C) −
𝟏

𝟐
𝒙𝐜𝐨𝐬𝒙 (D) 𝐭𝐚𝐧𝒙 

141. The partial differential equation (𝟏 + 𝒙𝟐)𝒖𝒙𝒙 + (𝟏 + 𝒚𝟐)𝒖𝒚𝒚 + 𝒙𝒖𝒙 + 𝒚𝒖𝒚 = 𝟎  can be
classified as 

(A) elliptic (B) parabola 

(C) hyperbola (D) none of the above 

142. For the partial differential equation 𝝏𝒛

𝝏𝒙
+ 𝟐𝒙𝒚𝟑 𝝏𝒛

𝝏𝒚
= 𝒛𝟑 the general solution can be expressed in

the form 𝑭(𝒖, 𝒗) = 𝟎, where 𝒖 and 𝒗 are 

(A) 𝒖(𝒙, 𝒚, 𝒛) = 𝒙𝟐 + 𝒚𝟐;     𝒗(𝒙, 𝒚, 𝒛) = 𝒙 −
𝟏

𝟐
𝒛−𝟐

(B) 𝒖(𝒙, 𝒚, 𝒛) = 𝒙𝟐 − 𝒚𝟐;     𝒗(𝒙, 𝒚, 𝒛) = 𝒙 − 𝒛−𝟐

(C) 𝒖(𝒙, 𝒚, 𝒛) = 𝒙𝟐 −
𝟏

𝟐
𝒚𝟐;  𝒗(𝒙, 𝒚, 𝒛) = 𝒙 −

𝟏

𝟐
𝒛−𝟐

(D) 𝒖(𝒙, 𝒚, 𝒛) = 𝒙𝟐 +
𝟏

𝟐
𝒚−𝟐; 𝒗(𝒙, 𝒚, 𝒛) = 𝒙 +

𝟏

𝟐
𝒛−𝟐

143. The region in which the following differential equation is hyperbolic is 

(A) 𝒙𝒚 > 0 (B) 𝒙𝒚 > 1 

(C) 𝒙𝒚 ≠ 𝟎 (D) 𝒙𝒚 = 𝟏 
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144. A partial differential equation has 

(A) one independent variable 

(B) more than one dependent variable 

(C) equal number of dependent and independent variables 

(D) two or more independent variables 

145. The partial derivative of 𝒇(𝒙, 𝒚, 𝒛) = 𝒆𝟏−𝒙𝐜𝐨𝐬(𝒚) + 𝒛𝒆
−𝟏

𝟏+𝒚𝟐 with respect to 𝒙 at (𝟏, 𝟎, 𝝅). 

(A) 𝟎 (B) 𝟏

𝒆

(C) −𝟏 (D) 𝝅 

146. Consider the initial value problem 𝝏𝒖

𝝏𝒕
+ 𝒙

𝝏𝒖

𝝏𝒙
= 𝒙, 𝟎 ≤ 𝒙 ≤ 𝟏, 𝒕 > 0 and 𝒖(𝒙, 𝟎) = 𝟐𝒙 has 

(A) a unique solution 𝒖(𝒙, 𝒕) which → ∞ as 𝒕 → ∞ 

(B) more than one solution 

(C) a solution that remains bounded as 𝒕 → ∞ 

(D) no solution 

147. Let 𝒖 = 𝒖(𝒙, 𝒚) be a solution of 𝝏𝒖

𝝏𝒙

𝝏𝒖

𝝏𝒚
= 𝟏 passing through (𝟎, 𝟎, 𝟎), then 𝒖(𝟎, 𝟏) is 

(A) 0 (B) 1 

(C) 2 (D) 3 

148. The solution of 𝒙𝒖𝒙 + 𝒚𝒖𝒚 = 𝟎 is of the from

(A) 𝒇(𝒚/𝒙) (B) 𝒇(𝒙 + 𝒚) 

(C) 𝒇(𝒙 − 𝒚) (D) 𝒇(𝒙𝒚) 

149. Complete integral for the partial differential equation 𝒛 = 𝒑𝒙 + 𝒒𝒚 − 𝐬𝐢𝐧(𝒑𝒒) is 

(A) 𝒛 = 𝒂𝒙 + 𝒃𝒚 + 𝐬𝐢𝐧(𝒂) (B) 𝒛 = 𝒂𝒙 + 𝒃𝒚 − 𝐬𝐢𝐧(𝒃) 

(C) 𝒛 = 𝒂𝒙 + 𝒃𝒚 + 𝐬𝐢𝐧(𝒂𝒃) (D) 𝒛 = 𝒂𝒙 + 𝒃𝒚 − 𝐬𝐢𝐧(𝒂𝒃) 

150. The next iterative value of the root of 𝒙𝟐 − 𝟒 = 𝟎 using the Newton-Raphson method, if the
initial guess is 3, is 

(A) 1.5 (B) 2.067 

(C) 2.167 (D) 3.0 

151. The equation 𝒙𝟔 − 𝒙 − 𝟏 = 𝟎 has

(A) no positive real roots (B) exactly one positive real roots 

(C) exactly two positive real roots (D) all positive real roots 

152. Using Euler’s method taking step size = 𝟎. 𝟏 , the approximate value of 𝒚  obtained 
corresponding to 𝒙 = 𝟎. 𝟐 for the initial value problem 𝒅𝒚

𝒅𝒙
= 𝒙𝟐 + 𝒚𝟐 and 𝒚(𝟎) = 𝟏, is

(A) 1.322 (B) 1.122 

(C) 1.1222 (D) 1.11 
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153. Let 𝒇(𝒙) = √𝒙 + 𝟑 for 𝒙 ≥ −𝟑. Consider the iteration 𝒙𝒏+𝟏 = 𝒇(𝒙𝒏), 𝒙𝟎 = 𝟎; 𝒏 ≥ 𝟎.
The possible limits of the iteration are 

(A) -1 (B) 3 

(C) 0 (D) √𝟑 + √𝟑 + √𝟑 + ⋯

154. Let 𝒇(𝒙) = 𝒂𝒙 + 𝒃 for 𝒂, 𝒃 ∈ ℝ. Then the iteration 𝒙𝒏+𝟏 = 𝒇(𝒙𝒏) starting from any given 𝒙𝟎

for 𝒏 ≥ 𝟎 converges 

(A) for all 𝒂 ∈ ℝ (B) for no 𝒂 ∈ ℝ 

(C) for 𝒂 ∈ [𝟎, 𝟏) (D) only for 𝒂 = 𝟎 

155. The inverse of the matrix 𝑨 = [
𝟏 𝟎
𝟎 . 𝟓

] is 

(A) [
𝟏 𝟎
𝟎 𝟏

] (B) [
𝟏 𝟎
𝟎 −𝟏

] 

(C) [
𝟏 𝟎
𝟎 𝟐

] (D) [
𝟎 𝟏
−𝟏 𝟎

] 

156. The method that is not suitable for directly solving a system of linear equations is 

(A) the LU decomposition method 

(B) the Gauss-Jordan elimination method 

(C) the Gaussian elimination method 

(D) the Gauss-Seidel method 

157. Consider 𝒇(𝒙) = 𝟏/𝒙. We want to approximate 𝒇′′(𝟐) by using the second derivative midpoint 
formula: 𝒇′′(𝒙𝟎) =

𝟏

𝒉𝟐
[𝒇(𝒙𝟎 − 𝒉) − 𝟐𝒇(𝒙𝟎) + 𝒇(𝒙𝟎 + 𝒉)] −

𝒉𝟐

𝟏𝟐
𝒇(𝟒)(𝝃) . When 𝒉 = 𝟏 , the

absolute error of the approximation is 

(A) 𝟏

𝟐
(B) 𝟏

𝟑

(C) 𝟏

𝟒
(D) 𝟏

𝟏𝟐

158. Using Simpson’s rule, the approximate value of ∫
𝟐

𝟎
𝒇(𝒙)𝒅𝒙, where 𝒇(𝒙) = 𝒙𝟒 + 𝒙𝟐 is

(A) 𝟐𝟐

𝟓
(B) 𝟐𝟖

𝟑

(C) 𝟏𝟏

𝟐𝟑
(D) 𝟏

𝟔

159. In Newton backward interpolation formula the correct equation to find 𝒖 is 

(A) (𝒙 − 𝒙𝒏)𝒉 = 𝒖 (B) 𝒙 − 𝒙𝒏 = 𝒖𝒏𝒉

(C) 𝒙 − 𝒙𝒏 = 𝒖𝒉 (D) 𝒙𝒏 + 𝒙 = 𝒖𝒉
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160. Let 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅, 𝒆} and let 𝑨 = {{𝒂, 𝒃, 𝒄}, {𝒄, 𝒅}, {𝒅, 𝒆}}. The topology on 𝑿 generated by 𝑨 
is 

(A) {{𝒄}, {𝒅}, {𝒄, 𝒅}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}} 

(B) {∅, 𝑿, {𝒄}, {𝒅}, {𝒄, 𝒅}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}} 

(C) {𝑿, {𝒄}, {𝒅}, {𝒄, 𝒅}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}, {𝒄, 𝒅, 𝒆}, {𝒂, 𝒃, 𝒄, 𝒅}} 

(D) {∅, 𝑿, {𝒄, 𝒅}, {𝒅, 𝒆}, {𝒂, 𝒃, 𝒄}} 

161. Which option is true about the following two statements. 

I: [𝟎, 𝟏] ∪ [𝟓, 𝟔] ⊂ ℝ 

II: {𝒙 ∈ ℝ: 𝒙 ≥ 𝟎} ⊂ ℝ 

(A) both I and II are compact (B) only I is compact 

(C) only II is compact (D) None of I and II is compact 

162. Let 𝑿 = {𝒙 ∈ [𝟎, 𝟏]: 𝒙 ≠
𝟏

𝒏
, 𝒏 ∈ ℕ} be a subspace topology, then 

(A) 𝑿 is connected but not compact (B) 𝑿 is neither connected nor compact 

(C) 𝑿 is connected and compact (D) 𝑿 is not connected but compact 

163. Let 𝑿 = {𝟏, 𝟐, 𝟑, 𝟒} and 𝑨 = {{𝟏, 𝟐}, {𝟐, 𝟒}, {𝟑}}. The base for the topology on 𝑿 generated by 
the elements of 𝑨 is 

(A) {{𝟏, 𝟐}, {𝟑}, {𝟐, 𝟒}, {𝟐}, ∅, 𝑿} (B) {{𝟏, 𝟐}, {𝟑}, {𝟐, 𝟒}, {𝟐}, ∅} 

(C) {{𝟏, 𝟐}, {𝟑, 𝟒}, {𝟐, 𝟒}, {𝟐}, ∅, 𝑿} (D) {{𝟏, 𝟐}, {𝟐, 𝟑}, {𝟐, 𝟒}, {𝟑}, {𝟐}, ∅, 𝑿} 

164. Consider a map 𝒅: ℝ × ℝ → ℝ such that 𝒅(𝒙, 𝒚) = |𝒙𝟐 − 𝒚𝟐|∀𝒙, 𝒚 ∈ ℝ, then

(A) 𝒅 is a metric. 

(B) 𝒅 is a pseudo metric and also a metric. 

(C) 𝒅 is neither a pseudo metric nor a metric. 

(D) 𝒅 is a pseudo metric but not metric. 

165. Let 𝑨 = {𝟏 +
𝟏

𝒏
: 𝒏 ∈ ℕ}, then the limit point of 𝑨 is 

(A) 0 (B) 1 

(C) ∞ (D) None of the above 

166. Let 𝑨 = {(𝟎, 𝒚): −𝟏 ≤ 𝒚 ≤ 𝟏} and 𝑩 = {(𝒙, 𝒚): 𝒚 = 𝐬𝐢𝐧 (
𝟏

𝒙
) , 𝟎 < 𝒙 ≤ 𝟏}, then 𝑨 ∪ 𝑩 is 

(A) locally connected. (B) not connected but locally connected. 

(C) connected but not locally connected. (D) neither connected nor locally connected. 

167. Let 𝑻 = {∅, 𝑿, {𝟏}, {𝟐, 𝟑}} be a topology on 𝑿 = {𝟏, 𝟐, 𝟑}. Let 𝒀 = {𝟏, 𝟐} is a subset of 𝑿. Then 
the subspace topology on 𝒀 is 

(A) {∅, 𝒀, {𝟏}, {𝟏, 𝟐}} (B) {∅, 𝒀, {𝟏, 𝟐}, {𝟐, 𝟑}} 

(C) {∅, 𝒀, {𝟏, 𝟐}, {𝟏, 𝟐, 𝟑}} (D) {∅, 𝒀, {𝟏}, {𝟐}} 
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168. The set 𝑿 = {𝟎, 𝟏} defined on the topology space 𝑻 = {∅, {𝟎}, {𝟎, 𝟏}}. Then (𝑿, 𝑻) is 

(A) neither a 𝑻𝟎-space nor a 𝑻𝟏-space. (B) both a 𝑻𝟎-space and a 𝑻𝟏-space.

(C) a 𝑻𝟎-space but not 𝑻𝟏-space. (D) a 𝑻𝟏-space but not a 𝑻𝟎-space.

169. Let 𝑷(𝑨) denote the power set of 𝑨. If 𝑷(𝑨) ⊆ 𝑩 then 

(A) 𝟐|𝑨| ≤ |𝑩| (B) 𝟐|𝑨| ≥ |𝑩|

(C) 𝟐|𝑨| ≤ 𝟐|𝑩| (D) 𝟐|𝑨| ≥ 𝟐|𝑩|

170. Let 𝒇: 𝑿 → 𝒀 and 𝒈: 𝒀 → 𝒁. Let 𝒉 = 𝒈 ∘ 𝒇: 𝑿 → 𝒁. Suppose 𝒈 is one-to-one and onto. Which 
of the following is FALSE? 

(A) If 𝒇 is not onto then 𝒉 is not onto. 

(B) If 𝒇 is one-to-one then 𝒉 is one-to-one and onto. 

(C) If 𝒇 is not one-to-one then 𝒉 is not one-to-one. 

(D) None of the above 

171. Evaluate 𝐥𝐢𝐦𝒏→∞
𝐜𝐨𝐬(𝒏)

𝐥𝐨𝐠𝟐(𝒏)

(A) 𝟎 (B) 𝟏 

(C) −𝟏 (D) ∞ 

172. Which of the following sums is gotten from ∑𝒏−𝟏
𝒊=𝟏

𝒊

(𝒏−𝒊)𝟐 by the change of variable 𝒋 = 𝒊 + 𝟏? 

(A) ∑𝒏
𝒋=𝟐

𝒋−𝟏

(𝒏−𝒋+𝟏)𝟐 (B) ∑𝒏
𝒋=𝟐

𝒋−𝟏

(𝒏−𝒋−𝟏)𝟐

(C) ∑𝒏
𝒋=𝟐

𝒋

(𝒏−𝒋+𝟏)𝟐 (D) ∑𝒏
𝒋=𝟐

𝒋

(𝒏−𝒋−𝟏)𝟐

173. Which of the following functions is not uniformly continuous on (𝟎, 𝟏)? 

(A) 𝒙𝟐 (B) 𝟏

𝒙𝟐

(C) 𝐬𝐢𝐧(𝒙) (D) All the above 

174. Let 𝒂𝒏 be a conditionally convergent series. Which of the following is not necessarily true?

(A) The series converges to some finite 𝑻. 

(B) The series sum is independent of order of terms. 

(C) ∑ |𝒂𝒏| diverges.

(D) None of the above 

175. 𝐥𝐢𝐦𝒙→𝒃
√𝒙−√𝒃

𝒙−𝒃
, for 𝒃 > 0 is 

(A) ∞ (B) 𝟐√𝒃 

(C) 𝟏

𝟐√𝒃
(D) 0 
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176. The number of limit points of the set {
𝟏

𝒎
+

𝟏

𝒎
: 𝒎, 𝒏 ∈ ℕ} is 

(A) 1 (B) 2 

(C) finitely many (D) infinitely many 

177. Let 𝑿 = [𝟎, 𝟏) ∪ (𝟏, 𝟐) be the subspace of ℝ, where ℝ is equipped with the usual topology. 
Which of the following statement is false? 

(A) There exists a non-constant continuous function 𝒇: 𝑿 → ℚ 

(B) 𝑿 is homeomorphic to (−∞, −𝟑) ∪ (𝟎, ∞) 

(C) There exists an onto continuous function 𝒇: [𝟎, 𝟏] → 𝑿, where 𝑿 is the closure of 𝑿 in ℝ 

(D) There exists an onto continuous function 𝒇: [𝟎, 𝟏] → 𝑿 

178. Let 𝑮 be a group of order 231, then the number of elements of order 11 in 𝑮𝒊𝒔 

(A) 11 (B) 14 

(C) 10 (D) 13 

179. Let 𝑿 be a compact Hausdroff topological space and 𝒀 be a topological space. Let 𝒇: 𝑿 → 𝒀 be 
a bijective continuous mapping. Which of the following statement is true 

(A) 𝒇 is a closed map but not necessarily a open map 

(B) 𝒇 is a open map but not necessarily a closed map 

(C) 𝒇 is both a closed map and an open map 

(D) 𝒇 need not be an open map or a closed map 

180. The curve 𝒚 on which the functional ∫
𝟏

𝟎
𝒚′𝟐 + 𝟏𝟐𝒙𝒚𝒅𝒙, 𝒚(𝟎) = 𝟎, 𝒚(𝟏) = 𝟏 is exrtremum is

(A) 𝒚 = 𝒙𝟐 (B) 𝒚 = 𝟐𝒙𝟐

(C) 𝒚 = 𝒙𝟑 (D) 𝒚 = 𝟏𝟐𝒙𝟑 + 𝟑

181. What is the functional derivative of 𝑭[𝒚(𝒙)] = ∫
𝟏

𝟎
𝒙𝟐𝒚𝟑𝒚′𝟒𝒅𝒙  using the Euler-Lagrange

Equation. 

(A) 𝒙𝒚𝟑𝒚′𝟒 − 𝟖𝒙𝒚𝟑𝒚′𝟑 (B) 𝟐𝒙𝟐𝒚𝟐𝒚′𝟑 − 𝟒𝒙𝒚𝟑𝒚′𝟑

(C) 𝟑𝒙𝟐𝒚𝟑𝒚′𝟒 − 𝟖𝒙𝒚𝟑𝒚′𝟑 (D) 𝟑𝒙𝟐𝒚𝟐𝒚′𝟒 − 𝟖𝒙𝒚𝟑𝒚′𝟑

182. The variational problem of extremizing the functional 𝑰(𝒚(𝒙)) = ∫
𝟐𝝅

𝟎
[(

𝒅𝒚

𝒅𝒙
)

𝟐
− 𝒚𝟐] 𝒅𝒙; 𝒚(𝟎) =

𝟏, 𝒚(𝟐𝝅) = 𝟏 has 

(A) a unique solution (B) exactly two solutions 

(C) an infinite number of solutions (D) no solution 

183. If 𝑱(𝒚) = ∫
𝟐

𝟏
(𝒚′𝟐 + 𝟐𝒚𝒚′ + 𝒚𝟐)𝒅𝒙, 𝒚(𝟏) = 𝟏𝐚𝐧𝐝𝒚(𝟐) is arbitrary then the extremal is

(A) 𝒆𝒙−𝟏 (B) 𝒆𝒙+𝟏

(C) 𝒆𝟏−𝒙 (D) 𝒆−𝟏−𝒙
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184. The resolvent kernel 𝝓(𝒙, 𝒚; 𝝀)  for the integral equation 𝒇(𝒙) = 𝒈(𝒙) + 𝝀 ∫
𝟏

−𝟏
(𝒙𝒚 +

𝒙𝟐𝒚𝟐)𝒇(𝒚)𝒅𝒚

(A) 𝒙𝒚

(𝟏−
𝟐𝝀

𝟑
)

+
𝒙𝟐𝒚𝟐

(𝟏−
𝟐𝝀

𝟓
)

(B) 𝒙𝒚

(𝟏−
𝟐𝝀

𝟓
)

+
𝒙𝟐𝒚𝟐

(𝟏−
𝟐𝝀

𝟑
)

(C) 𝒙𝒚

(𝟏−
𝝀

𝟑
)

+
𝒙𝟐𝒚𝟐

(𝟏−
𝟐𝝀

𝟓
)

(D) 𝒙𝒚

(𝟏−
𝟐𝝀

𝟓
)

+
𝒙𝟐𝒚𝟐

(𝟏−
𝝀

𝟑
)

185. The integral equation 𝒇(𝒙) = 𝝀 ∫
𝝅

𝟎
(𝐬𝐢𝐧𝒙𝐬𝐢𝐧𝟐𝒚)𝒇(𝒚)𝒅𝒚 has 

(A) infinitely many eigenvalues (B) only one eigenvalue 

(C) no eigenvalues (D) none of the above 

186. Let 𝝓(𝒙) be the solution of ∫
𝒙

𝟎
𝒆𝒙−𝒕𝝓(𝒕)𝒅𝒕 = 𝒙, 𝒙 > 0. Then 𝝓(𝟏) equals to

(A) 1 (B) −𝟏 

(C) 2 (D) 0 

187. A pendulum of length 𝑳 supporting mass 𝑴 swings back and forth with period 𝑷. If the mass 
is doubled, what is the new period? 

(A) 𝟏

√𝟐𝒑
(B) 𝟐𝑷 

(C) √𝟐𝑷 (D) 𝑷 

188. A particle of mass 𝒎 moves in one dimension under the influence of a force 𝑭(𝒙, 𝒕) =
𝜿

𝒙𝟐 𝒆−
𝒕

𝝉

where 𝜿 and 𝝉 are positive constants. Then the Lagrangian function is 

(A) 𝟐

𝟑
𝒎𝒙̇𝟐 −

𝜿

𝒙
𝒆−

𝒕

𝝉 (B) 𝟏

𝟐
𝒎𝒙̇𝟐 −

𝜿

𝒙
𝒆−

𝒕

𝝉

(C) 𝟏

√𝟐
𝒎𝒙̇𝟐 −

𝜿

𝒙
𝒆−

𝒕

𝝉 (D) 𝟏

√𝟐
𝒎𝒙̇𝟐 −

𝜿

𝟐𝒙
𝒆−

𝒕

𝝉

189. A uniform rod of length 𝒃 stands vertically upright on a rough floor and then tips over. The 
rod’s angular velocity when it hits the floor is 

(A) √
𝟑𝒈

𝒃
(B) √

𝒈

𝟑𝒃

(C) √
𝟐𝒈

𝟓𝒃
(D) 𝟐√

𝒈

√𝟑𝒃

190. A simple harmonic oscillator consists of a 𝟏𝟎𝟎 g mass attached to a spring whose force 
constant is 𝟏𝟎𝟒 dyne/cm. The mass is displaced 𝟑 cm and released from rest. Then the natural
frequency is 

(A) 𝟏. 𝟗 Hz (B) 𝟏. 𝟔 Hz 

(C) 𝟏. 𝟎 Hz (D) 𝟐. 𝟏 Hz 

191. In the closed system of a simple harmonic motion of a pendulum, let 𝑯 denote the Hamiltonian 
and 𝑬 be the total energy. Then, 

(A) 𝑯 is a constant and 𝑯 = 𝑬 (B) 𝑯 is a constant but 𝑯 ≠ 𝑬 

(C) 𝑯 is not a constant but 𝑯 = 𝑬 (D) 𝑯 is not a constant and 𝑯 ≠ 𝑬 
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192. Consider the linear program 

Minimize 𝒛 = 𝟒𝟎𝒙𝟏 + 𝟔𝟎𝒙𝟐

subject to 

𝟐𝒙𝟏 + 𝒙𝟐 ≥ 𝟕𝟎

𝒙𝟏 + 𝒙𝟐 ≥ 𝟒𝟎

𝒙𝟏 + 𝟑𝒙𝟐 ≥ 𝟗𝟎

𝒙𝟏, 𝒙𝟐 ≥ 𝟎

This linear program has 

(A) a unique solution (B) no solution 

(C) unbounded solution (D) bounded solution 

193. Consider the linear program 

minimize 𝑻 = 𝒙 + 𝟓𝒚 + 𝒛 

subject to 

𝟏𝒙 + 𝟑𝒚 + 𝟓𝒛 ≥ 𝟐𝟑 

𝟏𝟎𝒙 + 𝟔𝒚 + 𝟓𝒛 ≥ 𝟓𝟐 

𝒙, 𝒚, 𝒛 ≥ 𝟎 

The dual of this linear program is 

(A) minimize 𝑺 = 𝟐𝟑𝒖 + 𝟓𝟐𝒘 (B) maximize 𝑺 = 𝟐𝟑𝒖 + 𝟓𝟐𝒘 

    subject to     subject to 

    𝟏𝒖 + 𝟏𝟎𝒘 ≤ 𝟏     𝟏𝒖 + 𝟏𝟎𝒘 ≤ 𝟏 

    𝟑𝒖 + 𝟔𝒘 ≤ 𝟓     𝟑𝒖 + 𝟔𝒘 ≤ 𝟓 

    𝟓𝒖 + 𝟓𝒘 ≤ 𝟏     𝟓𝒖 + 𝟓𝒘 ≤ 𝟏 

    𝒖, 𝒘 ≥ 𝟎     𝒖, 𝒘 ≤ 𝟎 

(C) maximize 𝑺 = 𝟐𝟑𝒖 + 𝟓𝟐𝒘 (D) maximize 𝑺 = 𝟐𝟑𝒖 + 𝟓𝟐𝒘 

    subject to     subject to 

    𝟏𝒖 + 𝟏𝟎𝒘 ≤ 𝟏     𝟏𝒖 + 𝟏𝟎𝒘 ≥ 𝟏 

    𝟑𝒖 + 𝟔𝒘 ≤ 𝟓     𝟑𝒖 + 𝟔𝒘 ≥ 𝟓 

    𝟓𝒖 + 𝟓𝒘 ≤ 𝟏     𝟓𝒖 + 𝟓𝒘 ≥ 𝟏 

    𝒖, 𝒘 ≥ 𝟎     𝒖, 𝒘 ≥ 𝟎 
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194. Let 𝒇: ℝ𝟑 → ℝ be defined by

𝒇(𝒙, 𝒚) = (
𝒙𝟐 + 𝒚𝟐,  𝒊𝒇 𝒙 𝐚𝐧𝐝 𝒚 𝐚𝐫𝐞 𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥
𝟎, 𝐨𝐭𝐡𝐞𝐫𝐰𝐢𝐬𝐞

Then, 

(A) 𝒇 is not continuous at (𝟎, 𝟎) 

(B) 𝒇 is continuous at (𝟎, 𝟎) but not differentiable at (𝟎, 𝟎) 

(C) 𝒇 is differentiable only at (𝟎, 𝟎) 

(D) 𝒇 is differentiable everywhere 

195. Let 𝒇: [𝒂, 𝒃] → ℝ  be a bounded function where −∞ < 𝒂 < 𝒃 < ∞ . Then 𝒇 is 
Riemann-integrable if and only if 𝒇 is continuous everywhere on [𝒂, 𝒃] except on 

(A) the empty set (B) a set of measure zero 

(C) a finite number of points (D) a countably infinite number of points 

196. For two random variables 𝑿 and 𝒀, the regression lines are given by 𝒀 = 𝟓𝑿 − 𝟏𝟓 and 𝒀 =
𝟏𝟎𝑿 − 𝟑𝟓. Then the regression coefficient of 𝑿 on 𝒀 is 

(A) 3.5 (B) 10 

(C) .1 (D) 5 

197. Let 𝑿  be a non-negative integer valued random variable with 𝑬(𝑿𝟐) = 𝟑  and 𝑬(𝑿) = 𝟏 .
Then, ∑∞

𝒊=𝟏 𝒊𝑷(𝑿 ≥ 𝒊) is equal to

(A) 1 (B) 2 

(C) 3 (D) 4 

198. Consider the subspace 𝑾 = {[𝒂𝒊𝒋]: 𝒂𝒊𝒋 = 𝟎, 𝐢𝐟 𝒊 𝐢𝐬 𝐞𝐯𝐞𝐧}  of all 𝟏𝟎 × 𝟏𝟎  real matrices. The
dimension of 𝑾 is 

(A) 100 (B) 10 

(C) 50 (D) 25 

199. Let the linear transformations 𝑺 and 𝑻: ℝ𝟑 → ℝ𝟑 be defined by 𝑺(𝒙, 𝒚, 𝒛) = (𝟐𝒙, 𝟒𝒙 − 𝒚, 𝟐𝒙 +

𝟑𝒚 − 𝒛) and 𝑻(𝒙, 𝒚, 𝒛) = (𝒙𝐜𝐨𝐬𝜽 − 𝒚𝐬𝐢𝐧𝜽 , 𝒙𝐬𝐢𝐧𝜽 + 𝒚𝐜𝐨𝐬𝜽, 𝒛), where 𝟎 < 𝜽 <
𝝅

𝟐
. Then,

(A) 𝑺 is one-to-one but not 𝑻 (B) 𝑻 is one-to-one but not 𝑺 

(C) both 𝑺 and 𝑻 are one-to-one (D) neither 𝑺 nor 𝑻 is one-to-one 

200. Which of the following is not an integrating factor of 𝒙𝒅𝒚 − 𝒚𝒅𝒙 = 𝟎? 

(A) 𝟏

𝒙𝟐 (B) 𝟏

𝒙𝟐+𝒚𝟐

(C) 𝟏

𝒙𝒚
(D) 𝒙

𝒚

201. The Euclidean norm of the matrix 𝑨 = [
𝟒 𝟎
𝟎 𝟑

] is. 

(A) 12 (B) 0 

(C) 5 (D) 7 
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202. Consider the following three sets, (i) ∅, (ii) {𝟎}, (iii) {∅}. Which of the following statements is 
true. 

(A) (i) and (iii) are equal. (B) (i), (ii), and (iii) are equal. 

(C) all are different (D) (i) and (ii) are equal 

203. Let 𝑹 be the relation “<” from 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} to 𝑩 = {𝟏, 𝟑, 𝟓}, i.e., (𝒂, 𝒃) ∈ 𝑹 if and only if 
𝒂 < 𝒃. Then the domain and range of 𝑹 are respectively, 

(A) {𝟏, 𝟐, 𝟑, 𝟒} and {𝟏, 𝟑, 𝟓} (B) {𝟏, 𝟐, 𝟑, 𝟒} and {𝟑, 𝟓} 

(C) {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} and {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} (D) {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} and {𝟏, 𝟑, 𝟓} 

204. Let 𝒇: ℝ → ℝ be a function defined by 𝒇(𝒙) = 𝒙𝟐, then 𝒇−𝟏(−𝟑𝟔) is

(A) 6 (B) 𝟏𝟐𝟗𝟔 

(C) {𝟔, −𝟔} (D) ∅ 

205. Let 𝑻 be the usual topology on ℝ and 𝒙𝒏 be a sequence on ℝ defined by 𝒙𝒏 = 𝟎 if 𝒏 is even
and 𝒙𝒏 = 𝟏 +

𝟏

𝒏
if 𝒏 is odd. Then the cluster points of 𝒙𝒏 are

(A) 1 and −𝟏 (B) 1 and 0 

(C) no cluster points exist (D) 0 and ∞ 

206. Which option is true about the following two statements. 

I  : Every locally compact Hausdorff space is regular. 

II : Every subspace of a regular space is regular. 

(A) Both I and II are true (B) Only I is true 

(C) Only II is true (D) None of I and II is true 

207. Let 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} be a set. Let us consider a relation on 𝑨 as 𝝆 =
{(𝟏, 𝟏), (𝟏, 𝟐), (𝟏, 𝟑), (𝟐, 𝟏), (𝟐, 𝟑)}. Then 𝝆 is 

(A) reflexive but neither symmetric nor transitive 

(B) symmetric and transitive but not reflexive 

(C) reflexive and transitive but not symmetric 

(D) transitive but neither reflexive nor symmetric 

208. The value of 𝒂 for which the vectors 𝒖 = 𝟐𝒊 − 𝟒𝒌 and 𝒗 = 𝟔𝒊 − 𝟒𝒋 + 𝒂𝒌 are perpendicular is 

(A) 3 (B) 2 

(C) −𝟑 (D) −𝟐 

209. Let 𝒚 = 𝟐𝒙𝟐 − 𝟖𝒙 be an equation of a curve. If the gradient of this curve at the point 𝒑 is 4,
then the coordinates of 𝒑 are 

(A) (𝟑, 𝟔) (B) (𝟏, 𝟎) 

(C) (𝟔, 𝟑) (D) (𝟑, −𝟔) 
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210. Let 𝒙𝒏 be a sequence that is generated by the recurrence relation 𝒙𝒏+𝟏 = 𝟎. 𝟔𝒙𝒏 − 𝟖𝟎, then the
limit of 𝒙𝒏 is

(A) 200 (B) −𝟒𝟎𝟎 

(C) −𝟐𝟎𝟎 (D) 𝟒𝟎𝟎 

211. If 𝒙 + 𝒚 = 𝟑, 𝒙𝟐 + 𝒚𝟐 = 𝟓 then 𝒙𝒚 is

(A) 1 (B) 2 

(C) 4 (D) 3 

212. If in a frequently distribution, the mean and median are 9 and 14 respectively, then its mode is 
approximately 

(A) 24 (B) 12 

(C) 19 (D) 14 

213. Let 𝒇(𝒙) =
𝟓

𝟐
𝒙𝟐 − 𝒆𝒙. Then the value of 𝒙 for which the second derivative 𝒇′′(𝒙) is zero is

(A) 𝟓𝒆 (B) 0 

(C) 𝐥𝐧𝟓 (D) 𝒆𝟓

214. The image of the right half-plane 𝑹𝒆(𝒛) ≥ 𝟏 under the linear transform 𝒘 = (−𝟏 + 𝒊)𝒛 − 𝟐 +
𝟑𝒊 is 

(A) 𝒗 ≥ 𝒖 + 𝟕 (B) 𝒗 ≤ 𝒖 + 𝟕 

(C) 𝒗 + 𝒖 ≥ 𝟏. 𝟓 (D) 𝒗 ≥ 𝒖 − 𝟕 

215. The principle value of (−𝟏)(𝟐𝒊/𝝅) is

(A) 𝒆𝟐𝒊 (B) 𝒆−𝟐𝒊

(C) 𝒆𝟐 (D) 𝒆−𝟐

216. The directional derivative of the function 𝒇 = 𝒙𝒚𝟐 + 𝒚𝒛𝟑  at (𝟏, −𝟏, 𝟏) , towards the point
(𝟐, 𝟏, −𝟏) is 

(A) 𝟕

𝟑
(B) −

𝟑

𝟓

(C) 𝟐

𝟓
(D) 𝟓

𝟑

217. The solution (𝒙, 𝒚) of the system of linear equations 𝒙 + 𝒚 = 𝟓 and 𝒙 + 𝟐𝒚 = 𝟖 is 

(A) (𝟐, 𝟑) (B) (𝟑, 𝟐) 

(C) (𝟏𝟑, 𝟖) (D) (−𝟏𝟑, 𝟏𝟖) 

218. Let 𝑨 be a 𝟒 × 𝟔 real matrix and 𝑩 be a 𝟓 × 𝟒 real matrix. Let the rank of 𝑩 is 4 and the 
rank of 𝑩𝑨 is 2. Then the rank of 𝑨 is 

(A) 𝟒 (B) 𝟑 

(C) 𝟐 (D) 𝟏 
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219. Let 𝑺 = {𝒗𝟏, 𝒗𝟐, … , 𝒗𝒏} be a linearly independent subset of a vector space 𝑽 over the field ℤ𝟐.
The number of vectors in the span of S is 

(A) 𝟐𝒏 (B) 𝟐𝒏

(C) 𝟎 (D) 𝟏 

220. Consider the equation | − 𝟐𝒙 − 𝟓| − 𝟑 = 𝒌. This equation has no solution when 𝒌 is 

(A) −𝟑 (B) 𝟎 

(C) 𝟏 (D) −𝟒 

221. The slope of the line normal to the curve 𝟑𝒚𝟐 − 𝟐𝒙𝟐 + 𝟐𝒙𝒚 − 𝟔 at the point (𝟑, 𝟐) is

(A) −
𝟑

𝟐
(B) −

𝟗

𝟒

(C) 𝟓

𝟒
(D) 𝟑

𝟒

222. Let 𝒇 be a twice-differentiable function. Let 𝒇(𝒙) < 0 and 𝒇′′(𝒙) < 0 for all real numbers 𝒙 
and 𝒇(𝟒) = 𝟏𝟐 and 𝒇(𝟓) = 𝟗. Then the value of 𝒇(𝟔) is 

(A) 𝟑 (B) 𝟔 

(C) 𝟏𝟓 (D) 𝟏 

223. Let us consider the function 

𝒇(𝒙) = (
𝒄𝒙𝟐 + 𝟐𝒙,  𝒊𝒇 𝒙 < 2
𝟐𝒙 + 𝟒,  𝒊𝒇 𝒙 ≥ 𝟐

The value of the constant 𝒄 for which the function 𝒇 is continuous on (−∞, ∞) is 

(A) −𝟐 (B) 𝟎 

(C) 𝟏 (D) 𝟑 

224. The equation of the tangent line to the curve 𝒚 = 𝟐𝒙𝐬𝐢𝐧𝒙 at the point (
𝝅

𝟐
, 𝝅) 

(A) 𝒚 = 𝒙 + 𝟐𝝅 (B) 𝒚 = 𝒙 

(C) 𝒚 = 𝒙 +
𝝅

𝟐
(D) 𝒚 = 𝟐𝒙 

225. Consider the function 𝒇(𝒙) given as 𝒙𝟑 + 𝟒𝒙 + 𝟏 = 𝟎. Then the value of 𝒙𝟏 , assuming the
initial approximation at 𝒙 = 𝟏, is 

(A) 𝟏. 𝟖𝟔 (B) 𝟏. 𝟖𝟖 

(C) 𝟏. 𝟖𝟓 (D) 𝟏. 𝟖𝟕 

226. Consider the function 𝒇(𝒙) =
𝐬𝐢𝐧(𝒙)

𝒙
. The number of points exist such that 𝒇′(𝒄) = 𝟎 in the 

interval [𝟎, 𝟏𝟖𝝅] is 

(A) 𝟏𝟖 (B) 𝟗 

(C) 𝟏𝟕 (D) 𝟎 

227. If 𝒇(𝒂) is equals to 𝒇(𝒃) in the Mean Value Theorem, then it becomes 

(A) Taylor Series of a function (B) Lebniz Theorem 

(C) Leibnitx Theorem (D) Rolles Theorem 
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228. The resolvent kernel 𝑹(𝒙, 𝒕, 𝝀) for the Volterra integral equation 𝝓(𝒙) = 𝒙 + 𝝀 ∫
𝒙

𝒂
𝝓(𝒔)𝒅𝒔, is 

(A) 𝒆𝝀(𝒙+𝒕) (B) 𝒆𝝀(𝒙−𝒕)

(C) 𝝀𝒆(𝒙+𝒕) (D) 𝒆𝝀(𝒙𝒕)

229. The constant 𝒄 for which the function 

𝒇(𝒙) = (
𝒄𝒙𝟐,  𝒊𝒇 𝟎 < 𝒙 < 3
𝟎,  𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆 

is a density function is 

(A) 𝟐

𝟑
(B) 𝟏

𝟔

(C) 𝟏

𝟗
(D) 𝟑

𝟐

230. The probability of getting between 3 and 6 heads inclusive in 10 tosses of a fair coin using the 
binomial distribution is 

(A) 𝟎. 𝟕𝟐𝟑𝟒 (B) 𝟎. 𝟖𝟏𝟐𝟑 

(C) 𝟎. 𝟓𝟐𝟏𝟑 (D) 𝟎. 𝟕𝟕𝟑𝟒 

231. The joint pmf of a bivariate random variable (𝑿, 𝒀) is given by 

𝑷𝑿𝒀(𝒙𝒊, 𝒚𝒋) = (
𝒌(𝟐𝒙𝒊 + 𝒚𝒋),  𝒊𝒇 𝒙𝒊 = 𝟏, 𝟐; 𝒚𝒋 = 𝟏, 𝟐

𝟎,  𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆 

where k is a constant. Then the value of 𝒌 is 

(A) 𝟏 (B) 𝟏

𝟏𝟖

(C) 𝟏𝟖 (D) 𝟏

𝟗

232. Consider the experiment of throwing a fair die. Let 𝑿 be the random variable that assigns 1 if 
the number that appears is even and 0 if the number that appears is odd. Then 𝑷(𝑿 = 𝟏) and 
𝑷(𝑿 = 𝟎) are 

(A) 𝟏

𝟐
and 𝟏

𝟐
(B) 𝟏

𝟑
and 𝟏

𝟐

(C) 𝟏

𝟐
and 𝟏

𝟑
(D) 𝟏

𝟑
and 𝟏

𝟑

233. A student’s study habits are as follows. If he studies one night, he is 70% sure not to study the 
next night. On the other hand, if he does not study one night, he is 60% sure not to study the 
next night as well. In the long run, how often does he study? 

(A) 𝟒

𝟐𝟏
 of the studies (B) 𝟔

𝟏𝟕
 of the studies 

(C) 𝟒

𝟏𝟏
 of the studies (D) 𝟑

𝟕
 of the studies 

234. Let 𝑺 = {𝒙|𝒙𝟐 = 𝟗, 𝒙 𝐢𝐬 𝐨𝐝𝐝} be a set. Then

(A) 𝑺 is an empty set (B) 𝑺 contains only the element 3 

(C) 𝑺 contains only the element ∅ (D) 𝑺 contains more than one element 
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235. Which of the following option is false. 

(A) The months of the year is a finite set. 

(B) The set ℚ of rational numbers is a finite set. 

(C) 𝑺 = {𝟏, 𝟐, 𝟑, … , 𝟗𝟗, 𝟏𝟎𝟎)} is a finite set. 

(D) The set ℝ of real is a finite set. 

236. The function 𝒇(𝒙) =
𝟏

𝒙
 is 

(A) not uniformly continuous in 𝟎 < 𝒙 < 1. 

(B) uniformly continuous in 𝟎 < 𝒙 < 1. 

(C) uniformly continuous in everywhere. 

(D) uniformly continuous in −𝟏 < 𝒙 < 1. 

237. The value of 𝐥𝐢𝐦𝒙→𝟎+𝒙𝟐𝐥𝐧𝒙 is

(A) 1 (B) ∞ 

(C) -1 (D) 0 

238. The domain of convergence of the series (𝟏 − 𝒙) + 𝒙(𝟏 − 𝒙) + 𝒙𝟐(𝟏 − 𝒙) + ⋯ is

(A) 𝟎 < 𝒙 < 1 (B) −𝟏 < 𝒙 ≤ 𝟏 

(C) −𝟏 < 𝒙 < 1 (D) −∞ < 𝒙 < ∞ 

239. The volume of a parallelepiped whose sides are 𝑨 = 𝟑𝒊 − 𝒋, 𝑩 = 𝒋 + 𝟐𝒌, and 𝑪 = 𝒊 + 𝟓𝒋 + 𝟒𝒌 
is 

(A) −𝟐𝟎 (B) 𝟒𝟐 

(C) 𝟑𝟐 (D) 𝟐𝟎 

240. The directional derivative of 𝑼 = 𝟐𝒙𝟑𝒚 − 𝟑𝒚𝟐𝒛  at 𝑷(𝟏, 𝟐, −𝟏)  in a direction toward
𝑸(𝟑, −𝟏, 𝟓) is 

(A) 𝟏𝟑

𝟕
(B) −

𝟗𝟎

𝟕

(C) 𝟕

𝟐𝟕
(D) −

𝟑𝟐

𝟒𝟓

241. The value of ∫
𝟐+𝟒𝒊

𝒊+𝒊
𝒛𝟐𝒅𝒛 along the parabola 𝒙 = 𝒕, 𝒚 = 𝒕𝟐 where 𝟏 ≤ 𝒕 ≤ 𝟐 is

(A) −𝟐𝟒 − 𝟒𝒊 (B) −
𝟒𝟖

𝟐𝟐
+ 𝟐𝒊

(C) −𝟔𝟖 − 𝟓𝒊 (D) −
𝟖𝟔

𝟑
− 𝟔𝒊

242. The value of ∮𝑪

𝒅𝒛

𝒛−𝟑
, where 𝑪 is the circle |𝒛 + 𝒊| = 𝟒 is 

(A) 𝟎 (B) 𝟐𝝅𝒊 

(C) 𝝅𝒊 (D) 𝒊 
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243. The value of the series 𝟏

𝟏𝟐 +
𝟏

𝟐𝟐 +
𝟏

𝟑𝟐 +
𝟏

𝟒𝟐 + ⋯ is 

(A) 𝝅𝟐

𝟔
(B) 𝟐𝝅𝒊 

(C) 𝟐𝝅𝟐

𝟑
𝒊 (D) 𝟑𝝅𝟐

𝟒
𝒊

244. For the positive integers 𝒑 and 𝒒, where 𝒑 ≠ 𝒒, the value of ∫
𝝅

−𝝅
𝐬𝐢𝐧𝒑𝒙𝐬𝐢𝐧𝒒𝒙𝒅𝒙 is 

(A) 𝝅 (B) 𝟐𝝅𝒊 

(C) 𝟎 (D) 𝝅

𝟐
𝒊 

245. The number of non-isomorphic abelian groups of order 24 is 

(A) 𝟏 (B) 𝟐 

(C) 𝟒 (D) 𝟑 

246. The number of elements in the conjugacy class of the 𝟑-cycle (𝟐, 𝟑, 𝟒) in the symmetric group 
𝑺𝟔 is

(A) 𝟒𝟎 (B) 𝟏𝟐𝟎 

(C) 𝟐𝟏𝟐 (D) 𝟐𝟎 

247. Let 𝑮  be a group of order 30. Let 𝑨  and 𝑩  be normal subgropus of orders 2 and 5 
respectively. Then the order of the group 𝑮/𝑨𝑩 is 

(A) 5 (B) 6 

(C) 𝟏𝟎 (D) 𝟑 

248. The space 𝒍𝒑 is a Hilbert space if and only if

(A) 𝒑 is even (B) 𝒑 is prime 

(C) 𝒑 is 2 (D) 𝒑 is ∞ 

249. Which of the following theorem requires Banach spaces is not separable? 

(A) the Hahn-Banach Theorem (B) the principle of uniform boundedness 

(C) the open mapping theorem (D) the closed graph theorem 

250. Let 𝑿 be an inner product space and 𝑺 ⊂ 𝑿, then it follows that 

(A) 𝑺⊥ has non-empty interior (B) 𝑺⊥ is a closed subspace

(C) 𝑺⊥ = {𝟎} (D) (𝑺⊥)⊥ = 𝑺

251. Consider the following two series 

(i) ∑∞
𝒏=𝟏 𝐜𝐨𝐬𝒏 (ii) ∑∞

𝒏=𝟏
𝐜𝐨𝐬𝒏

𝒏𝟐 . Then which of the following is true? 

(A) The series (i) is convergent, and the series (ii) is divergent. 

(B) Both the series (i) and (ii) are convergent. 

(C) Both the series (i) and (ii) are divergent. 

(D) The series (i) is divergent, and the series (ii) is convergent. 
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252. The value of 𝐥𝐢𝐦𝒙→𝟎(𝒙 + 𝒔𝒈𝒏(𝒙)) is

(A) 0 (B) 1 

(C) does not exist (D) -1 

253. Consider the following two limits 

(i) 𝐥𝐢𝐦𝒙→𝟎𝒙𝐬𝐢𝐧
𝟏

𝒙
(ii) 𝐥𝐢𝐦𝒙→𝟎𝐬𝐢𝐧

𝟏

𝒙
. Then which of the following is true? 

(A) The value of the limit in (i) is 0, and the value of the limit in (ii) is 1. 

(B) Both the limits in (i) and (ii) do not exist. 

(C) The limit in (i) does not exist, and the value of the limit in (ii) is 0. 

(D) The value of the limit in (i) is 0, and the limit in (ii) does not exist. 

254. Which of the following is false? 

(A) A Cauchy sequence of real numbers is bounded. 

(B) A sequence of real numbers is convergent if and only if it is a Cauchy sequence. 

(C) A bounded sequence of real numbers has a convergent subsequence. 

(D) Every bounded sequence of real numbers is a Cauchy sequence. 

255. Which of the following is true? 

(A) Every uniformly continuous function is Lipschitz continuous. 

(B) Every Lipschitz continuous function is uniformly continuous. 

(C) Every continuous function is Lipschitz continuous. 

(D) Every continuous function is uniformly continuous. 

256. The function 𝒙|𝒙| is 

(A) differentiable at every real numbers. (B) differentiable at every real numbers except 0. 

(C) nowhere differentiable in ℝ. (D) differentiable only at 0 and nowhere else. 

257. The function 

𝒇(𝒙, 𝒚) = (

𝒙𝒚

𝒙𝟐+𝒚𝟐 , 𝐢𝐟𝒙𝟐 + 𝒚𝟐 ≠ 𝟎

𝟎, 𝐢𝐟𝒙 = 𝒚 = 𝟎

(A) not continuous at the origin. 

(B) continuous at the origin. 

(C) continuous but not differentiable at the origin. 

(D) continuous and differentiable at the origin. 

258. The real part of 𝒆𝒊
𝝅

𝟐 is 

(A) 1 (B) 3 

(C) 𝝅

𝟐
(D) 0 
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259. Let 𝒇(𝒛) = 𝒙𝟐 + 𝒚𝟐 + 𝒊𝟐𝒙𝒚 and 𝒈(𝒛) = 𝟐𝒙𝒚 + 𝒊(𝒚𝟐 − 𝒙𝟐), where 𝒛 = 𝒙 + 𝒊𝒚. Then

(A) 𝒇 is analytic and 𝒈 is not analytic. (B) 𝒇 is not analytic and 𝒈 is analytic. 

(C) both 𝒇 and 𝒈 are not analytic. (D) both 𝒇 and 𝒈 are analytic. 

260. The value of the integral ∫|𝒛|=𝟏

𝐬𝐢𝐧𝒛

(𝒛−𝟐)(𝒛−𝟒)
𝒅𝒛 is 

(A) 𝟒𝝅𝒊 (B) −𝟐𝝅𝒊 

(C) 0 (D) 𝟐𝝅𝒊 

261. Which of the following is false? 

(A) Every entire bounded function is constant. 

(B) Every analytic function with constant modulus may not always be constant. 

(C) Every constant function is analytic. 

(D) Every analytic function whose real part is constant is a constant function. 

262. The function 𝒇(𝒛) =
𝟏

𝟏+𝒆𝒊𝝅𝒛 has 

(A) simple poles at 𝒛 = 𝟏 + 𝟐𝒌, 𝒌 ∈ ℤ. (B) simple pole at 𝒛 = 𝟎. 

(C) poles of order 2 at 𝒛 = 𝟏 + 𝟐𝒌, 𝒌 ∈ ℤ. (D) no singular point. 

263. The residue of the function 𝒇(𝒛) =
(𝐜𝐨𝐬𝒛−𝟏)𝟐

𝒛𝟐  at 𝒛 = 𝟎 is 

(A) -1 (B) 0 

(C) 1 (D) 𝝅

𝟐

264. The radius of convergence of the power series ∑∞
𝒏=𝟏 (−𝟏)𝒏−𝟏 𝒛𝒏

𝒏𝒌 is

(A) 0 (B) ∞ 

(C) 1 (D) 𝒌 

265. If in a group 𝑮, 𝒙𝟐 = 𝒆 (identity) for all 𝒙 ∈ 𝑮. Then

(A) 𝑮 is cyclic. (B) 𝑮 is not abelian 

(C) 𝑮 is abelian. (D) none of the above is true. 

266. Which of the following is false? 

(A) Every abelian group is cyclic. 

(B) Every cyclic group is abelian. 

(C) Every finite group of prime order is cyclic. 

(D) Every subgroup of an abelian group is normal. 

267. The number of elements present in the permutation group on a set of 7 elements is 

(A) 7 (B) 5040 

(C) 𝟐𝟕 (D) 720 
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268. Which of the following is true? 

(A) Commutative ring with unit element is a field. 

(B) Every integral domain is a field. 

(C) ℤ𝟕 is a field.

(D) ℚ, the set of rational numbers is not a field. 

269. Let 𝒐(𝑮) = 𝟏𝟏𝟐 × 𝟏𝟑𝟐 of a group 𝑮. Then the number of 11-Sylow subgroups in 𝑮 is

(A) 0 (B) 2 

(C) 1 (D) 3 

270. The number of ideals in a field 𝑭 is 

(A) 2 (B) 0 

(C) 1 (D) infinite 

271. The solution of the differential equation 𝒙𝒅𝒙 + 𝒚𝒅𝒚 +
𝒙𝒅𝒚−𝒚𝒅𝒙

𝒙𝟐+𝒚𝟐 = 𝟎 is 

(A) 𝒙𝟐 + 𝒚𝟐 −
𝟐𝒙

𝒚
= 𝒄 (B) 𝒙𝟐 + 𝒚𝟐 − 𝟐𝐭𝐚𝐧−𝟏 𝒙

𝒚
= 𝒄 

(C) 𝒙𝟐 + 𝒚𝟐 + 𝟐𝐭𝐚𝐧−𝟏 𝒙

𝒚
= 𝒄 (D) 𝒙𝟐 + 𝒚𝟐 +

𝟐𝒙

𝒚
= 𝒄

272. The integrating factor of the differential equation (𝟑𝒙𝟐𝒚𝟒 + 𝟐𝒙𝒚)𝒅𝒙 + (𝟐𝒙𝟑𝒚𝟑 − 𝒙𝟐)𝒅𝒚 = 𝟎 is

(A) 𝟏

𝒙𝟐 (B) 𝟏

𝒙𝒚

(C) −
𝟏

𝒚𝟐 (D) 𝟏

𝒚𝟐

273. The particular integral of 𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒚 = 𝐜𝐨𝐬𝒙 is 

(A) 𝒙

𝟐
𝐬𝐢𝐧𝒙 (B) 𝒙

𝟐
𝐜𝐨𝐬𝒙 

(C) 𝒙𝐬𝐢𝐧𝒙 (D) 𝒙𝐜𝐨𝐬𝒙 

274. The general solution of 𝒅𝟒𝒚

𝒅𝒙𝟒 + 𝟐
𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒚 = 𝟎 is 

(A) 𝒄𝟏𝐜𝐨𝐬𝒙 + 𝒄𝟐𝐬𝐢𝐧𝒙 + 𝒄𝟑𝒙 + 𝒄𝟒 (B) 𝐜𝐨𝐬(𝒄𝟏 + 𝒄𝟐𝒙) + 𝐬𝐢𝐧(𝒄𝟑 + 𝒄𝟒𝒙)

(C) (𝒄𝟏 + 𝒄𝟐𝒙)𝐜𝐨𝐬𝒙 + 𝒄𝟑𝒙 + 𝒄𝟒 (D) (𝒄𝟏 + 𝒄𝟐𝒙)𝐜𝐨𝐬𝒙 + (𝒄𝟑 + 𝒄𝟒𝒙)𝐬𝐢𝐧𝒙

275. A complete integral of the partial differential equation 𝒛 = 𝒑𝒙 + 𝒒𝒚 + 𝐥𝐨𝐠(𝒑𝒒), 

where 𝒑 =
𝝏𝒛

𝝏𝒙
and 𝒒 =

𝝏𝒛

𝝏𝒚
 is 

(A) 𝒛 = 𝐥𝐨𝐠(𝒂𝒃) (B) 𝒛 = 𝒂𝒙 + 𝒃𝒚 + 𝐥𝐨𝐠(𝒂𝒃) 

(C) 𝒛 = 𝒂𝒙 + 𝒃𝒚 + 𝒆𝒂𝒃 (D) 𝒛 = 𝒂𝒙 + 𝒃𝒚 − 𝒆𝒂𝒃

276. The partial differential equation 𝒚𝟐 𝝏𝟐𝒖

𝝏𝒙𝟐 − 𝟐𝒙𝒚
𝝏𝟐𝒖

𝝏𝒙𝝏𝒚
+ 𝒙𝟐 𝝏𝟐𝒖

𝝏𝒚𝟐 =
𝒚𝟐

𝒙

𝝏𝒖

𝝏𝒙
+

𝒙𝟐

𝒚

𝝏𝒖

𝝏𝒚
 is 

(A) parabolic (B) hyperbolic 

(C) elliptic (D) None of the above type 
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277. The general integral of 𝒛(𝒙𝒑 − 𝒚𝒒) = 𝒚𝟐 − 𝒙𝟐, where 𝒑 =
𝝏𝒛

𝝏𝒙
and 𝒒 =

𝝏𝒛

𝝏𝒚
 is 

(A) 𝑭(−𝒙𝒚, (𝒙 − 𝒚)𝟐 − 𝒛𝟐) = 𝟎 (B) 𝑭(𝒙𝒚, (𝒙 − 𝒚)𝟐 − 𝒛𝟐) = 𝟎

(C) 𝑭(𝒙𝒚, (𝒙 − 𝒚)𝟐 + 𝒛𝟐) = 𝟎 (D) 𝑭(𝒙𝒚, (𝒙 + 𝒚)𝟐 + 𝒛𝟐) = 𝟎

278. The complete integral of the partial differential equation 𝒑𝒒 = 𝟏, where 𝒑 =
𝝏𝒛

𝝏𝒙
and 𝒒 =

𝝏𝒛

𝝏𝒚
 is 

(A) 𝒂𝟐𝒙 + 𝒚 − 𝒂𝒛 = 𝒄 (B) 𝒂𝟐𝒙 + 𝒚 = 𝒄

(C) 𝒂𝟐𝒙 + 𝒚 + 𝒂𝒛 = 𝒄 (D) Non of the above 

279. Which of the following is true? 

(A) Image of a connected space under a continuous map is connected. 

(B) ℚ is connected in the usual topology of ℝ. 

(C) The union of a collection of connected subspaces of a topological space 𝑿 is always 
 connected. 

(D) A finite cartesian product of connected spaces may not always be connected. 

280. Consider the subspace 𝑿 = {𝟎} ∪ {
𝟏

𝒏
: 𝒏 ∈ ℤ+} of ℝ. Then

(A) 𝑿 is connected but not compact. (B) 𝑿 is both connected and compact. 

(C) 𝑿 is neither connected nor compact. (D) 𝑿 is compact but not connected. 

281. Which of the following is a basis that generates the standard topology on ℝ? 

(A) 𝓑 = {[𝒂, 𝒃): 𝒂 < 𝒃, 𝒂, 𝒃 ∈ ℚ} (B) 𝓑 = {(𝒂, 𝒃): 𝒂 < 𝒃, 𝒂, 𝒃 ∈ ℚ} 

(C) 𝓑 = {(𝒂, 𝒃]: 𝒂 < 𝒃, 𝒂, 𝒃 ∈ ℚ} (D) None of the above. 

282. Consider the system of linear equations 

𝒙 + 𝟐𝒚 − 𝒛 = 𝟎 

−𝒙 + 𝒚 + 𝒛 = 𝟎 

𝒙 − 𝒚 − 𝒛 = 𝟎. 

The above system of equations is 

(A) consistent and has unique solution. 

(B) inconsistent and has no solution. 

(C) consistent and has infinite number of solutions. 

(D) consistent and has no solution. 
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283. Let 𝑪[𝒂, 𝒃] be the vector space of all continuous functions defined on [𝒂, 𝒃]. Consider the 
following two subsets of 𝑪[𝒂, 𝒃] 

𝑺𝟏 = {𝒇 ∈ 𝑪[𝒂, 𝒃]: 𝒇(𝒙) = 𝟎, ∀𝒙 ∈ [𝒂, 𝒃]}

𝑺𝟐 = {𝒇 ∈ 𝑪[𝒂, 𝒃]: 𝒇(𝒙) = 𝟏, ∀𝒙 ∈ [𝒂, 𝒃]}. Then

(A) 𝑺𝟏 is a subspace of 𝑪[𝒂, 𝒃] but 𝑺𝟐 is not.

(B) 𝑺𝟐 is a subspace of 𝑪[𝒂, 𝒃] but 𝑺𝟏 is not.

(C) Both 𝑺𝟏 and 𝑺𝟐 are subspaces of 𝑪[𝒂, 𝒃].

(D) Neither 𝑺𝟏 nor 𝑺𝟐 is subspace of 𝑪[𝒂, 𝒃].

284. If 𝟎 is an eigenvalue of a linear transformation 𝑻, then 

(A) 𝑻 is injective. (B) 𝑻 is not injective. 

(C) 𝑻 is bijective. (D) 𝑻 is invertible. 

285. Define 𝑻: ℝ𝟑 → ℝ𝟑 by 𝑻([𝒙, 𝒚, 𝒛]) = [𝒚, 𝒛, 𝟎]. Then 𝑻 is

(A) linear, injective and surjective. (B) linear, injective but not surjective. 

(C) linear, surjective but not injective. (D) linear, neither injective nor surjective. 

286. Let 𝑫 be the differentiation operator on the space 𝑷𝒏(ℝ) of polynomials of degree at most 𝒏.
Then 

(A) 𝒓𝒂𝒏𝒌(𝑫) = 𝒏 and 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑫) = 𝟏. 

(B) 𝒓𝒂𝒏𝒌(𝑫) = 𝒏 − 𝟏 and 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑫) = 𝟐. 

(C) 𝒓𝒂𝒏𝒌(𝑫) = 𝒏 − 𝟏 and 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑫) = 𝟏. 

(D) 𝒓𝒂𝒏𝒌(𝑫) = 𝟏 and 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑫) = 𝒏. 

287. Let 𝑨𝒏×𝒏 and 𝑩𝒏×𝒏 be two similar matrices. Then which of the following is false?

(A) 𝑨 and 𝑩 have the same eigenvalues. 

(B) 𝒓𝒂𝒏𝒌(𝑨) = 𝒓𝒂𝒏𝒌(𝑩) and 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑨) = 𝒏𝒖𝒍𝒍𝒊𝒕𝒚(𝑩). 

(C) 𝑨 and 𝑩 have different eigenvalues. 

(D) 𝒕𝒓𝒂𝒄𝒆(𝑨) = 𝒕𝒓𝒂𝒄𝒆(𝑩). 

288. Consider the system of equations 

[
𝟏 −𝒂
−𝒂 𝟏 ] [

𝒙𝟏

𝒙𝟐] = [
𝒃𝟏

𝒃𝟐], where 𝒂 is constant. Then the value of 𝒂 for which the Gauss-Seidel

method converges is 

(A) 𝒂 = 𝟏. (B) |𝒂| < 1. 

(C) |𝒂| > 1. (D) None of the above 
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289. The order of convergence of the iterative method 

𝒙𝒌+𝟏 =
𝒙𝟎𝒇(𝒙𝒌)−𝒙𝒌𝒇(𝒙𝟎)

𝒇(𝒙𝒌)−𝒇(𝒙𝟎)

for finding a simple root of the equation 𝒇(𝒙) = 𝟎 is 

(A) quadratic (B) cubic 

(C) linear (D) the method does not converge to the root. 

290. Let 𝑬 be the shift operator, △ be the forward difference operator, 𝜹 be the central difference 
operator and 𝝁 be the averaging operator. Then which of the following is false? 

(A) 𝜹 =△ (𝟏 −△)−
𝟏

𝟐 (B) 𝝁 =
𝟏

𝟐
(𝑬

𝟏

𝟐 + 𝑬−
𝟏

𝟐) 

(C) 𝜹 =△ (𝟏 +△)−
𝟏

𝟐 (D) 𝝁 = √(𝟏 +
𝟏

𝟒
𝜹𝟐) 

291. Consider the integration formula 

∫
𝒉

𝟎
𝒇(𝒙)𝒅𝒙 = 𝒉{𝒂𝒇(𝟎) + 𝒃𝒇(

𝒉

𝟑
) + 𝒄𝒇(𝒉)}. 

The values of 𝒂, 𝒃 and 𝒄 for which the above formula is exact for polynomials of degree up to 
𝟐, are 

(A) 𝒂 =
𝟏

𝟐
, 𝒃 = 𝟎, 𝒄 =

𝟏

𝟐
(B) 𝒂 = 𝟎, 𝒃 =

𝟑

𝟒
, 𝒄 =

𝟏

𝟒

(C) 𝒂 = 𝟎, 𝒃 =
𝟏

𝟐
, 𝒄 =

𝟏

𝟐
(D) 𝒂 = 𝟎, 𝒃 =

𝟏

𝟒
, 𝒄 =

𝟑

𝟒

292. Let 𝑿 be a continuous random variable with probability density 

𝒇𝑿(𝒙) = (
𝟒𝒙𝟑, 𝐢𝐟𝟎 < 𝒙 ≤ 𝟏
𝟎, 𝐨𝐭𝐡𝐞𝐫𝐰𝐢𝐬𝐞

Then 𝑷(𝑿 ≤
𝟐

𝟑
|𝑿 >

𝟏

𝟑
) is 

(A) 𝟏

𝟑
(B) 𝟏 

(C) 𝟑

𝟏𝟔
(D) 𝟐

𝟑

293. Let 𝑿 be a continuous random variable with probability density 

𝒇𝑿(𝒙) = (
𝟑

𝒙𝟒 , 𝐢𝐟 𝒙 ≥ 𝟏

𝟎, 𝐨𝐭𝐡𝐞𝐫𝐰𝐢𝐬𝐞

Then the variance of 𝑿 is 

(A) 𝟑

𝟐
(B) 𝟑 

(C) 𝟎 (D) 𝟑

𝟒
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294. Let the events 𝑨 and 𝑩 are independent. Then which of the following is not always true. 

(A) 𝑷(𝑨 ∪ 𝑩) = 𝑷(𝑨) + 𝑷(𝑩) 

(B) 𝑷(𝑨|𝑩) = 𝑷(𝑨), provided 𝑷(𝑩) ≠ 𝟎 

(C) 𝑷(𝑩|𝑨) = 𝑷(𝑩), provided 𝑷(𝑨) ≠ 𝟎 

(D) 𝑷(𝑨 ∩ 𝑩) = 𝑷(𝑨)𝑷(𝑩) 

295. You perform 2000 significance tests using a significance level 0.10. Under the assumption that 
all of the null hypotheses for the 2000 significance tests are true, how many of the 2000 
significance tests would you expect to be statistically significant? 

(A) 1800 (B) 2000 

(C) 0 (D) 200 

296. In a test of statistical hypotheses, what does the 𝒑-value tell us? 

(A) Null hypothesis is true. 

(B) The smallest level of significance at which the null hypothesis can be rejected. 

(C) The alternative hypothesis is true. 

(D) The largest level of significance at which the null hypothesis can be rejected. 

297. In rolling two fair dice, what is the probability of obtaining a sum greater than 3 but not 
exceeding 6? 

(A) 𝟏

𝟐
(B) 𝟏 

(C) 𝟎 (D) 𝟏

𝟑

298. For a linear programming problem with 𝒏 variables and 𝒎 constraints (𝒏 ≥ 𝒎), which of 
the following is true? 

(A) The number of basic feasible solutions is equal to 𝒏!

(𝒏−𝒎)!

(B) The number of basic feasible solutions cannot exceed 𝒏!

𝒎!(𝒏−𝒎)!

(C) The number of basic feasible solutions is equal to 𝒏!

𝒎!(𝒏−𝒎)!

(D) The number of basic feasible solutions is at least 𝒏!

(𝒏−𝒎)!

299. The dual simplex method is used, when 

(A) some of the components of the right hand side vector are zeros. 

(B) all the components of the right hand side vector are zeros. 

(C) some of the components of the right hand side vector are negative. 

(D) None of the above. 
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300. In linear programming problem, which of the following is false? 

(A) Dual of the dual is the primal. 

(B) If either the primal or the dual problem has an unbounded solution, then the other problem 
 is infeasible. 

(C) If both the primal and dual problems have feasible solutions then both have optimal 
    solutions, and the optimum value of their objective functions are same. 

(D) None of the above 
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