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Read the following instructions carefully before you begin to answer the questions. 

IMPORTANT INSTRUCTIONS 

1. This Booklet has a cover (this page) which should not be opened till the invigilator gives signal to open 
it at the commencement of the examination. As soon as the signal is received you should tear the right 
side of the booklet cover carefully to open the booklet. Then proceed to answer the questions. 

2. This Question Booklet contains 200 questions. Prior to attempting to answer the candidates are 
requested to check whether all the questions are there in series without any omission and ensure there 
are no blank pages in the question booklet. In case any defect in the Question Paper is noticed it shall 
be reported to the Invigilator within first 10 minutes. 

3. Answer all questions. All questions carry equal marks. _, 
4. You must write your Register Number in the space provided on the top right side of this page. Do not 

write anything 'else on the Question Booklet. 
5. An answer sheet will be supplied to you separately by the invigilator to mark the answers. 
6. You will also encode your Register Number, Subject Code, Question Booklet SL No. etc. with Blue or 

Black ink Ball point pen in the space provided on the side 2 of the Answer Sheet. If you do not encode 
properly or fail to encode the above information, action will be taken as per commission's notification. 

7. Each question comprises four responses (A), (B), (C) and (D). You are to select ONLY ONE correct 
response and mark in your Answer Sheet. In case you feel that there are more than one correct 
response, mark the response which you consider the best. In any case, choose ONLY ONE response for 
each question. Your total marks will depend on the number of correct responses marked by you in the 
Answer Sheet. 

8. In the Answer Sheet there are four circles @ , @, © and@ against each· question. To answer the 
questions you are to mark with Blue or Black ink Ball point pen ONLY ONE circle of your choice for 
each question. Select one response for each question in the Question Booklet and mark in the Answer 
Sheet. If you mark more than one answer for one question, the answer will be treated as wrong. e.g. If 
for any item,@ is the correct answer, you have to mark as follows: 

@•©@ 

9. You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take 
this Question Booklet and the Answer Sheet out of the Examination Hall during the examination. 
After the examination is concluded. you must hand over your Answer Sheet to the Invigilator. You are 
allowed to take the Qoostion Booklet with you only after the Examination is over. 

10. The sheet before the last page of the Question Booklet can be used for Rough Work. 
11. Failure to comply with any of the above instructions will render you liable to such action or penalty as 

the Commission may decide at their discretion. 
12. In all matters and in cases of doubt, the English Version is final. 
13. Do not tick-mark or mark the answers in the Question booklet. 

SEE BACKSIDE OF THIS BOOKLET FOR TAMIL VERSION OF INSTRUCTIONS 
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1. • e radius of curvature at any point on the equi-angular spiral r = aeecota: is 

(A) rseca 

-<S;YJ rcoseca 

(A) rseca 

(C) rcoseca 

(B) rsma 

(D) rcosa 

(B) rsma 

(D) rcosa 

2. The envelope of a circle described on the radii vectors r = 2acos0 as diameter is 

3. 

(A) r=a(l-cosO) 

!(J)(} r=a(l+cosO) 

(A) r=a(l-cosB) 

(C) r=a(l+cosO) 

(B) r =a(l+sinB) 

(D) r = a(l-sinO) 

(B) r=a(l+sinO) 

(D) r=a(l-sinB) 

The condition that the straight line i =A cosO + B sin 0 may be a tangent to the come 
r 

i=l+ecosO is 
r 

(A) A 2 +(B-e)2 =1 ¢) (A-e)2 +B2 =1 

(D) (A-e)2 -B2 =1 

i=AcosO+BsinO ~mw C:p;rrB;C:B;rr@, i=l+ecos8 ~mw an.t.bl..1 QIQ)m61Slm Q~rr@C:s;rr@ ~B; 
r r 

(A) A 2 +(B-e)2 =1 

(C) A 2 -(B-e)2 =1 

3 

(B) {A-e)2 +B2 =1 

(D) {A-e)2 - B2 =1 

ACFMA 
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4 A curv K \\ hich tou h' ench member of th fanul of urv C an<l teach poi. n A l 

lmr (5f tl e frrm1Jy C llr called 

{A) an volute {B) n mv lut 

~ an envelope (D) an n ymptote 

K Grm!D QJS>Q'TQJGl'll]UJrTQ'!~, C (,TQt!D ruaimrum17~ Gp;rr®/)uSlGrr S!Gi.JGrurr® "-{OlLiqlba>ro$b 

Gp;rrL..LQJrr{l)ltb. K -m 9ruQQJrr® ~m61flu5l~Li:> C GT6U1'£D Gp;rr@/)u5lru n-mcn 6lru "-~U4t$mrrro 

GP'>rrLuuL.@Li:> ~Q!>B>®t0rru5lm. K ~6GT!D ruG>mrumo g<li.Jrurrwi ~mw6;&uu@tb? 

(A) ~rur'rQlm17 (B) fLL6Y(!9W 

(D) QPtq.66lrurr~ G~rr~Q>Qp;rr@Ca;rr@ 

5. The equation of a line through the point ( 4, -3) and parallel to x - axis is 

(A) y=-4 

(C) x = - 4 

(A) 

(C) 

y=-4 

x=-4 

~ y =-3 

(D) . x =-3 

(B) y =-3 

(D) x =-3 

6. The evolute of the cycloid x=a(B- sinB), y - a(l-cosO) is 

<M'1 another cycloid 

(C) a circle 

(B) the same cycloid 

(D) a straight line 

x = a(O-sin8), y = a(l - cosB) ~Qi-!D IL(.!9SrQJQ'>Qiu5lQi- <:&fQ>rTQJa>fT 

(A) LD!f>Gi:orr® "-(!!>QTQJQ'>QT 

(C) ~® 6\.ILLLi> 

ACFMA 4 



I 
7. ""\e locus of the point of intersection of perpendicular tan gen ts to a conic is a 

rJ)()} circle or a straight line (B) neither a circle nor a straight line 

(C) always a circle (D) always a straight line 

(A) 61.JLLtb ~ruGU@ G,(Dir~~rr@ 

(C) ~n.JGurr@@GLD 61.lLLLDrr<'D@®ffi®tb 

8. The envelope of the family of lines y = mx + .!!-. , m being a parameter is 
m 

(A) y 2 =-4ax "13)? y 2 = 4ax 

(C) x 2 =4ay (D) x 2 =-4ay 

(A) y 2 =-4ax (B) y 2 =4ax 

(C) x 2 =4ay (D) x 2 =-4ay 

9. The angle between the radius vector and the tangent of r2 =a2 cos2B at B= tr is 
6 

(A) 

(C) 

6 

-57r 
6 

(D) 

57r 
6 

-tr 

6 

(J = ~ -ro. r 2 = a 2 cos20 GrmJD GU~m-6U~l}"uSlro, ~'l~~6"lc!l'UJWJffi®tb· GfErr@Ga;rrl...~d>®Lb @~Luul..L 

G.srrEm tb 

(A) 
Jr 

(B) 
5tr 
-

6 6 

(C) 
-5tr 

(D) 
-tr 

6 6 

5 ACFMA 
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10 Th p d qu tl n of 11e c r a a l 

(A) p 1 cot a ~ p 1 &na 

(C) l1 r a {D p r a 

r ae '1' QJOOQTIQ)_J Q>I}' UIT~ 6LDOOurr@ 

(A) p rcota (B) p r ma 

(C) p rcosa (D) p ,. sec a 

11. For x 2
j • y x 0 , the asym1totes are given by 

(A) x 0 , x - 1 0 , y O <Dfl x - 1 = 0 , x + 1 = 0 , y = 0 

(C) x - 1= 0 , y + l = O, y;;;O (D) x = O, y+l=O, y = O 

x 2y - y - x = 0 - 6DT '!;Pt.q-61Slrururr~ Q~rrmQlQ~rr@~B;rr@s;Qi-

(A) x = 0 I :t - 1 - 0 > y 0 (B) x -1 = 0 ' x + 1 0 > y = 0 

(C) x - 1=0, y+ 1 =0, y = 0 (D) x=O, y+l=O, y=O 

12. If the two conics i_ = l+e1 cosO and !t=l+ecos(B- a) touch each other, then 
r r 

42 (1-e; )+z;(1- en= 
(A) 4l2(1-e1e2 cosa) 

~ 2412(1 e1e2 cosa) 

(B) 24l2(1+e1e2 cosa) 

(D) 412(l+e1e2 cosa) 

• 

!J.. = 1 + e1 cosO, !t = 1 + ecos(O-a) '1"6DTID @'lm@ sn.L.04 QJQH>rr~s;m Vl6iTOO!l)GUJrrm~ Q~rr@wrruSlm. 
r r 

l{(l e; )+ 1; (1 - e;)= 

(A) l1l2(1-e1e2 cosa) (B) 24l2 (l+e1e2 cosa) 

(C) 24l2 (1 - e1e2 cos a) (D) 1112 (1 +e1e2 cosa) 

13. Maximum number of normals that can be drawn from a given pomt to a given parabola is 

(A) 0 
(C) 2 

(A) 0 

(C) 2 

ACFMA 6 

(B) 1 

~3 

(B) 1 

(D) 3 



14. Aiation of the tangent at the point whose vectorial angle is. a on the conic !:_ = 1 + ecosB is 

(A) 
l - = e cos(}+ cos a 
r 

l - = ecosB+cos(B-a) 
r 

(B) 

(D) 

l - = ecosB-cos(B-a) 
r 

l - = e cos(}+ cos( B +a) 
r 

r 

l 
- = 1 + ecosB ~mJD 861.t.Oy 6l.JQ'>m6blru, a ~mJD ~001JB;C:a;rrQRITt.0 Ga;rr6liorL y~ffilu5lru, G~rr@aa;m .. :_lifm 
r 

6t.0murr@ 

(A) 

(C) 

l 
-=ecosB+cosa 
r 

l - = e cos(}+ cos( 8-a) 
r 

(B) 

(D) 

l - = ecosB-cos(O- a) 
r 

l 
- = ecosB+ cos(B-+: a) 
r 

15.. The straight lines AcosB+BsinB=!:_ and A1 cosB+B1 sin&=!:_ are perpendicular to each 
r r 

other if 

(A) AA1 -BB1 =0 

(C) AB1 +BA1 =0 

~ AA1 +BB1 =0 

(D) AB1 -BA1 =0 

AcosO+ BsinO = !:_, 
r 

A1 cos O + B1 sin O = !:_ ~mw C:p;r'raa;rr@a;6Tr ~mwB;Ga;rrm~ G6ffi.l@>~~rro$ 
r 

@@UU~JDliirTQT .@uji;~Q'>QT 

(A) AA1 -BB1 =0 

(C) AB1 +BA1 =0 

(B) AA1 +BBi = 0 

(D) AB1 -BA1 =0 

16. The locus of the perpendicular drawn from the pole to the tangent to the circle r = 2acos0 is 

(A) r=-acosB 

(C) r =a(l-cosO) 

(B) r=acosO 

~ r=a{l+cosB) 

r = 2acos8 ~m!D rul...L~~ru. §l<!!)Gl.IU y6Trffilu5lru @®.©@. G~rr@aa;rrl...IIfJi>® QJGJ>f}lUuul...L 

Ge:riu®~~rr~m ,ffilUJt.0uurrQ'>)'b 

(A) r =-a cos(} 

(C) r=a(l-cosB) 

7 

(B) r = acosB 

(D) r = a(l + cosB) 

ACFMA 
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17 If p repr nt th r drn of cur. atur nd A th un ntur th ·n the relation b een p 

and K i 

~ l 
f' K 

B R. 

( ) p K (D) p2 /( 

p Gl'Qrl f)J QJOOQT6l..i S>@rbJ8jQ)Q)ll.fl.O, K 

@Q) G!UUJrrm QS!irrL 1h-1 

(A) 
l 

p -
K 

(B) p K 

(C) p K2 

18. For a set of values 

(A) Mean deviation is always less than standard deviation 

(B) Mean deviation is always greater than standard deviation 

(C) Mean deviation is always equal to standard deviation 

~ None of the above 

®<!:9 LD~u4a;6Tflru 

(A) ~LLGlSlQ)~Q)P'i QS)L Bn.l....@6e:l}"rT6rfl QS)Q).$.$tb ~uaurr§Jtb @)QljDQJIT@)tD 

(B) ~l....LG6lru.S~61'>P'i QS)L &.l....@661}"rT6rfl Gl51Q).$s;tb ~uGurr~tb c!>l~c$l.OIT@)tD 

(C) ~l....LG6lru6is;Q:Ptb 8fl..l...@6e:l}"rre:rfl 6\Slru.$siQ_ptb GTuGurr~tb e:LDLDrr@>tb 

19. The second quartile Q2 is 

(A) Mean 

(C) Mode 

(A) s:l}"rre:fil 

(C) QPB>@ 

ACFMA 8 

~ Median 

(D) Geometric mean 

(B) @QlLJblOOQ) 

(D) Qu(IJ.S@) S:l}"rre:rfl 



20. T..Jle conditional probability density function of X given Y for the joint probability density 

~ction f(x,y)=3-x-y for 0$x, y$l is 

(A) f(x ly)=-3-_x_-_Y 
312-x 

f (x I y) = _3-_x_-...;_Y 
512-y 

(B) 

(D) 

f(xly)= 512-x 
3-x-y 

f(x ly)= 512-y 
3-x-y 

Gs;rr@B;s;uuL..L Y 8;® @mQRJT)I>~ )bls;wp;s;Q.j Ga=JDl6l.J6 a:rrrn-J 

.ffilu)I>p;m6'4T Jbls;W~SiQ.j Ga=!!Sl6l.J6 a:rrr'ry X GT~u~ 

f(x,y)=3-x-y, 

(A) 

(C) 

f(x I Y) = _3-_x_-_Y 
312-x 

f(xly)=-3-_x_-_Y 
512-y 

(B) 

(D) 

/(xi y )= 512-x 
3-x-y 

f(xly) = 512-y 
3-x-y 

0$x, y$l GT~ru 

21. If the two regression coefficients are -0.4 and -0.9 then the correlation coefficient is 

(A) 0.6 

(C) .Jo.6 

(A) 0.6 

(C) JD.6 

(B) 0.36 

~ -0.6 

(B) 0.36 

(D) -0.6 

22. If A and B are any two events such that P(AuB)=~. P(AnB)=_!. and P(A)=~ then 
4 4 3 

P(A) is equal to 

(Jlf7 1 
3 

(C) 

(A) 

(C) 

1 

2 

1 -
3 

1 
2 

9 

(B) 

(D) 

(B) 

(D) 

1 
4 

2 
3 

1 -
4 

2 -
3 

ACFMA 
[Turn over 

-



Th ffi 1 nt 1 th of th r grc ion coefficients. • 
( ) Arithmetic m an (B) Weighted rJthmeti.c mean 

~ m n (D) H rmomcm n 

61 @ ~ Qc$(!9~tD 

(A) &i.L @6 61JJT661 (B) JblQ)Q)uSlL..L 8n.L.@s: 61]JT661 

(C) Gu@6>® 61Jrr6nl (D) ©m66 61]1T 661 

24. In a normal di tribution, maximum ordinate at x = µ is 

(A) ~ 1 

2cm u.J21! 

(C) 1 (D) u 

U21r & 

GJDr'r6¥>1.0 Ul]QJ'°1Q) x = µ Q> &1p;!s;uu ,!b)6¥>Q)~~gth ~EM~ 

(A) 
1 (B) 

1 

2utr u& 

(C) 1 (D) 
O' 

U21! ~ 

25. The point of inflection of the normal curve are 

(A) µand µ ~ µ+a and µ-a 

(C) µ +-a2 and µ-a- 2 (D) µ2 + a2 and µ2 _ a2 

(A) µ LO!i>WL.0 - µ (B) µ+a LOJD@LD µ-u 

ACFMA 10 



26. tjut of the two regression lines given by x+2y-5=0 and 2x+3y-8=0 which is the 

regression line of x on y 

\ 

27. 

WI 2x+3y -B= o 

(B) x+2y-5=0 

(C) Both x+2y-5=0 and 2x+3y-8 =0 

(D) None of these 

Qa;rr@ffi.suuL.@ffiffi .@'l~@ Q~rrLirl..j (;e;rr@.sGTflru x+2y-5=0 t..0!f>WJtb 2x+3y-8=0 GT~~ G~rrLin . .J 

(;a;rr@ x wrrp51Q)UJ y wrr!)51a;Gtflru ®!!51ffiC§i.O t..0rrJDle;Gtf16Ur Q~rrLirL.J~.srr@ ~®i.0 

(A) 2x+3y - 8=0 

(B) x+2y - 5 = 0 

(C) .@'l~@i.O x+2y - 5=0 LD,IDWJi.O 2x+3y-8 =0 

l _ (x2 - 2.1A) 

The mean and variance of a normal variate with p .d.f f(x) = r;::- e 8 are respectively 
"'8tr 

\JM} 1, 4 

(C) 1, 2 

(A) 1, 4 

(C) 1, 2 

11 

(B) 4, 1 

(D) 2, 1 

(B) 4, 1 

(D) 2, 1 

ACFMA 
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_8 Fo th 2 
2c :titBcy t 

z 

(A) 

( ) 

(A) 

(C) 

t: d 

(ad tbc) 
(a +b)(c+d)(a + c)(b d 

~ad+bc} 
(a+b)(c+d)(a+c 

N(ad+bc)2 

(at b)(c+d)(a+c)(b+d) 

(ad+bc)2 

(a +b )(c+d)(a +c )(b + d) 

• 

(B) 
(ad bc)2 

(a b)(c d)(a+c)(b+d) 

~ N(ad bcJ2 
{a+ c )(b + d)(a + b )(c + d) 

(ad-bc)2 

(B) (a+b)(c+ci)(a+c)(b-1 d) 

N(ad bc)2 

(D) 
(a+c)(b + d)(a+b )(c+ d) 

29. In F -test if 1i. = 10, n 2 = 12, I:(x1 -x1 )
2 = 90 and L(x2 -x2 )

2 = 108. Find the statishc F. 

(A) 10.18 

(C) 0.982 

~ 1.018 

(D) 9.82 

F -urr1<:urrp;6rlmu9ro ''1. = 10 , ~=12 , E(xl -x"i)2
=90 LOlD!9JLD r(x2-:X2)2 

=108 ~~Q) Ffiir 

LOpjlumuBi s;rr~a;. 

(A) 10.18 

(C) O 982 

(B) 1.018 

(D) 9.82 

30. Find the coefficient of variation for the farm A which has mean 175 and variance 100. 

44' 5.71 

(C) 0.571 

(A) 5.71 

(C) 0.571 

ACFMA 12 

(B) 57.1 

(D) 5.17 

(B) 57.1 

(D) 5.17 



31. • or a distribution µ 2 =16, µ 4 =1024 find P2 

32. 

(A) 64 Y)!/)J 4 

(C) 32 (D) 8 

(A) 64 

(C) 32 

Match the following: 

(a) Range 

(b) Quartile ·deviation 

(c) Mean deviation 

(d) Standard deviation 

(a) (b) (c) 

(A) 1 2 3 

.¢') 4 1 3 

(C) 2 1 3 
(D) 4 3 2 

Qurr@~~e;: 

(a) 6\)6a;. 

(b) e; rrru tn rr m @S1 ru.Se;L.O 

(c) 61J'rr6rfl @S1ru.S85L.0 

(d) fhlLL 6lSJru6;e;tb 

(a) (b) (c) 

(A) 1 2 3 

(B) 4 1 3 

(C) 2 1 3 

(D) 4 3 2 

1. 

2. 

3. 

4. 

(d) 

4 

2 

4 

1 

1. 

2. 

3. 

4. 

(d) 

4 

2 

4 

1 

Q3 - QI 
2 

(B) 4 

(D) 8 

~ ~L~(xi-x)2 

~L~l(xi -x)I 

Xn-X1 

Q3-Ql 
2 

~ ~~(x, -:X)2 

~LFij(xi -x)I 

Xn-X1 

13 ACFMA 
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I h m n and v r1 nee of a bmonual d1 tnbution ar 4 and 3 Wnte the pr. 1bility 

di tribution 

• x 0,1,2, 16 (B) 0,123,4 

( } )r ( 3 )g. x • 
(C) 8Ci 1 \ 4 , x 0,1,2, ... 8 (

I )r (7)2 x (D) 2C.r B . 
8 

; x - 0,l,2 

( 
1 )x ( 3)16 r 

(A) 16Cx 4 4 ; x=0,1,2, .... ,16 ( 1 )x ( 15) l - x 
(B) itCx 

16 16 
; x = 0,1,2,3, t 

( 1 )x(3)8 x (C) 8Cr 4° 4° ; x = 0,1,2, .... 8 (l).r (7)2
· x 

(D) 2Cx B B ; x = 0,1,2 

34. The normal equations for finding a and b of.fitting a straight line y=ax+ b are 

(A) i:.y = aL.x + bL.x, L.y- aL.x- nb ~ r.y = ar.x + nb, Lx)' = aL.x2 + bi:.x 

y ax+ b G;rmu~ Gp;irG8irrur8i ~Q>LDQJ~!D8irrm a LDJD!l)Ji.O b G;rmuruJb6fl!D.9> 8i~6.6.lL G~6flruUJrrm 

@lUru,®QlQ)S: s:LDmurr@8im 

(A) Ly = aL.x + b r.x , i:.y = aL.x - nb 

ACFMA 14 



35. 
• d 2y dy 
~olve x-+-+1=0 

dx 2 dx 

(A) 

(C) 

(A) 

(C) 

1 
y=Alogx+B-­

x 

y=Ae% +B+x 

1 
y=Alogx+B-­

x 

(B) 

(B) 

(D) 

1 
y =Alogx-B+­

x 

y =Alogx+B - x 

1 
y =Alogx - B +­

x 

y =Alogx+B- x 

--36. Solve: e3%(p-l)+p3e2
Y =0 

(A) eY = -ce% + c3 

(C) e- y =ce% -c3 

(A) eY = - ce% + c3 

(C) e-y = ce% - c 3 

(D) eY = -ce % + c3 

(B) eY = ce% + c3 

(D) eY =-ce-% +c3 

37. Find the partial differential equation of all planes through the origin . 

(A) z = - px - qy ..(}!!9 z = px + qy 

(C) z=px - qy (D) pq = xy 

~~ 6l.IWJUJrrM Qs:ru~Lb ~rurorr6 6LO~GllTfiJc$6"6)~lljLO ®!!51.S®t.0 U@)~ QJ6"6)a;6;Gc$@6 8'LO~UITL6"6>Ui; 

c$1T~c$. 

(A) z= - px - qy 

(C) z =px - qy 

15 

(B) Z= px +qy 

(D) pq =xy 

ACFMA 
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39. 

(C) 

6 
(t Gt 6) 

le' (t +6) 
6 

L'(( s2 4)e;rrms; 
s- 1) 

(A) 

(C) ~(1 2 +6) 
6 

Find L(e :ir cos2 t) . 

(A) 1 ( 1 s ) 
2 s - 2

4
s2 + 4 

(C) , .!.(.!.+_ s+2 ) 
2 s (s+2} -r4 

L(e 21 cos2 t) 6Hi~ru~m~B; e;rr€Mre;. 

(A) 1 ( 1 s ) 
2 s 2 + s2 + 4 

(C) 1(1 s+2 J 
2 -;"' (s+ 2)2 + 4 

ACFMA 16 

l , 't ) ~ Gt 
6 

.d1 t~' (t +6t +6) 

(B) 
f I 

..!:.. (t 2 + 6t) 
6 

(D) ~(t2 +6t +6) 
6 

~ I( I s +2 ) 
2 s + 2 -' ( s + 2 )2 + 4 

(D) I( I s-2 ) 
2 s-2 + (s 2)2 .. 4 

(B) I( I s+ 2 ) 
2 s+2 + (s+2)2 +4 

(D) I ( I s - 2 J 
2 s- 2 + (s-2)2 + 4 

• 



40. . olve: (y+z)dx+dy+dz =O 

~ (y+z)ex =a , a - constant 

(C) (y+z)e-x =a, a - constant 

P,iri£lh : (y+z)dx+dy+dz =0 

(A) (y + z )ex =a, a - wrr!61GU1 

(C) (y+z)e-x =a, a - LDrr!Dlrol 

( )
2 d

2
y ( dy 41. Solve: x+a - - 4 x+a)-+6y=x 

dx 2 dx. 

(A) 

(C) 

A(x+a)3 +~(x+a)2 +-3a_+_2_x 
. 6 

A( )3 B( )2 3 log x + 2a x+a + x+a +----
6 

~. . ( )2 d2 y 4( ) dy 6 
:z>ITlhlh: x +a dx2 - x +a dx + y = x 

(A) A(x+a)3 +B(x+a)2 + 3a+ 2x 
6 

(C) A( )3 B( )2 3logx+2a x+a + x+a +----
6 

(B) (y-z )e-x =a, a - constant 

(D) (y- z )ex =a , a. - constant 

(B) (y - z )e-x = a , a - wrr!DJG\51 

(D) (y - z )ex =a , a - LDrr!DJ6\Sl 

(D) 

(B) 

(D) 

A(x+a)3 +B(x+a)2 + 3x+2a 
6 

A( )3 B( )2 3a+2logx x+a + x+a +- ---
6 

A(x+a)3 +B(x+a)2 + 3x+2a 
6 

A( )3 B( )2 3a+2logx x+a + x+a +----
' 6 

42. The solution of differential equation contains as many as arbitrary constants as the order of 

the differential equation then the solution is 

(A) Particular solution 

(C) Singular solution 

~ Complete solution 

(D) None of these 

6l..165>lf>8>Qlf>@ 8'LDQsrUfTL11t6isr P,rrGlSlru ~6in;rr Qurr~6l..IIT~ wrr!DJroluSl6isr ~nm~$65>c$65>WLI aurrru 6l..165>c!68>Qc!E@ 

s:w6isrurrL.iir6isr 6l..IITl~s: @®Ji>!hrrro ~.ti>!h P,ir6l.I 

(A) ®!DJutS1L..L'P,ir6l.I (B) QP@ ~ir6l.I 

(C) 6l..1@6l.16TTGrr P,ir6l.I ( 8lJDU4 ~ir6l.I) (D) q~~u516UmQ) 

17 ACFMA 
[Turn over 

• 



Th lu f th dtffi I I tJ qunt1on p 21 tx "h r p 
dy 
l 1 • 

(A 0 ~ {.y x12)-o 

( ) (.,, ( 0 (1)) (j ) 0 

(A) (y+c1 scc2 x/2)(y+c2co cc2xt2) 0 (13) (y-c1 sec2 xt2)(y - c2cosec2x12)= 0 

(C) (y+c1 cc x)(y c2co ec2x) 0 (D) (y c1sec2 x)(y- c2cosec2x)=O 

4'1. The partial differential equation by eliminating the arbitrary function ¢ from 

¢(x+y+z,x 2 +y2 -z2)=0 is 

.J.Af' (y +z)p - (x+z)q =x-y (B) (y +z)p+(x +.z )q =x +y 

(C) (x -z)p +(y -z)q =y-x (D) (x -z)p+(y -z )q =x -y 

e:LDmurr@.$ s;rr~s;. 

(A) (y +z)p - (x+ z )q =x -y (B) (y +z)p+(x+ z )q =x+ y 

(C) (x z )p · (y -z)q = y-x (D) (x - z)p+(y-z)q-x-y 

45. 1- cost . 
Laplace transform of is 

t 

(A) 
5 (B) 

5 
log ..J = log~ 

5
2 +1 5

2 - 1 

(C) log 
.J 52 - 1 JPf log 

.J 5 2 +1 

5 5 

1-cost 
m rurruQlrrQu L(!9LDfTWJDLD UJrr~? 

t 

(A) 
5 (B) 

5 
log log~ 

.J 52 +1 s2 -l 

(C) log 
.J 52 - 1 (D) log 

.J 5 2 + 1 

s s 

ACFMA 18 



46. lverse Laplace transform of ( s 2 is 
s+2) 

(A) e21 (1+2t) 

~ e 21 (1-2t) 

(A) e21 (1+2t) 

(C) e-21 (l-2t) 

(B) e21(1-2t) 

(D) e 21(1+2t) 

(B) e21 (1-2t) 

(D) e-21 (1+2t) 

47. The solution of the equation (y2 +z2 -x2 )dx-2xydy-2xzdz = 0 is 

(B) x 2 + y 2 
- z 2 = cz 

~ x2 + y2 + z2 = ex 

(A) x2 - y2 +z2 =cy 

48. The particular integral of (n2 + 4 )y = cos2 3x is 

(C) 

(A) 

(C) 

1 1 ---cos6x 
8 64 

1 1 . 6 ---Sill X 
64 8 

1 1 ---cos6x 
8 64 

1 1 . 6 ---sin x 
64 8 

19 

(B) 

(D) 

(B) 

(D) 

1 1 -+-cos6x 
8 64 

1 1 . 6 -+-sm x 
8 64 

1 1 -+-cos6x 
8 64 

1 1 . 6 -+-sm x 
8 64 

ACFMA 
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9 rh lull n f (JJ 1 0 \Hth (0) ) 2 1 • 
(B) 

(C) :lco x mx (D) 2( x m ) 

(A) co x+2srnx (B) cosx+sinx 

(C) 2cosx+smx (D) 2(cosx+ smx) 

50. The compl~mentary function of x 2y" - xy'+2y=xlogx is 

Jit-1' x[Acoslogx-1 Bsm logx] (B) x[Asin logx +Bcos logx] 

(C) x[Acos logx Bsin logx] (D) x[Asin logx - Bcos logx] 

(A) x[Acoslogx+Bsin logx] (B) x[A sin log x + B cos log x] 

(C) x[Acos logx Bsin logx] (D) x[Asin logx-Bcos logx] 

51. A solution of a differential equation which contains no arbitrary constants is 

}.AJ Particular solution (B) General solution 

(C) Primitive solution (D) None of these 

~® QJQ)e;B;Ge;@ s:tomurrL.tq..m P,rr€6lru Gurr~61.Jrrm t0rr!Dlrole;~ ~ruooQ)Gu.J~ru c!9lJb~ P,rr61..1 GiTmm P,rr61..1 

~(§Lb? 

(B) Gurr~~ ~fr61..j 

ACFMA 20 



52. P. icular solution is a solution, that can be obtained from general solution by givrng 

particular values to arbitrary constants 

53. 

JiX}' True (B) False 

(C) Neither true nor false (D) All are true 

Gurr~ ~ir66lru Gurr~GlJIT~ LDrr.(!5lrolc$(5.$@i ®!!SlutSll...L LD~ULj Qc$rr@.$@)LD aurr~ .sl~L.$@)LD ®!61LitSll...L 

~ir~t.0 ~® ~ITGlJIT@iLD 

(A) e:rll (B) ~QJ!);ll 

(C) a:rllll.jLD ~Q)Q) LD!f>IDJLD ~6l.IWJLD ~QJQ) (D) ~~QT~~t.O a:rll 

Let F be an integral domain. Then the characteristic of F is 

(A) 0 (B) a prime number 

~ either 0 or a prime number (D) co , 

F GT6irrJD ~®GT. ~l}T&Jc$~~6irr SlJDULj 6T6lior 

(A) 0 (B) ~® LI.SIT GT6lior 

(C) o ~ruru~ ~® Uc$1T GT• (D) co 

54. Let R be the ring of all 2 x 2 matrices with elements as integers. Let N be the set of all 

2 x 2 matrices of the form[: ~] for a,b integers. Then N is 

(A) a right ideal but not a left ideal ~ a left ideal but not a right ideal 

(C) both left ideal and right ideal (D) neither a right ideal nor a left ideal 

R GT6irru~ GP@ GT•c$QlGIT fLWJULJ.SGITrr.s.9; Qc$rr6liorL 2 x 2 ~~.SGITITQT .ou~mUJt.0; N =<[: ~] , a,b 

GT6irruQT GP@ GT•c$w} GT~ru N -~QT~ 

(A) @L 8irtnt.O ~rururr~ ~® QJQ) 8irtnt.O 

(C) @L &rrtnt.O LD!f>!Plt.O QJQ) Nrrtnt.O 

21 

(B) QJQ) .frrtntb ~ruQ.\IT~ ~® @L .frrLOLD 

(D) @L SITLDGPLD ~Q)Q), QJQ) 8irLDGPLD ~QJQ) 

ACFMA 
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} J n) fi Id I i • 
BJ 

(I) 

} Q fJ IJ Qr Q F(x] F(x] 

~llt8;6:~TLD 

(\) {1 xx } (13) {l,x, ... ,xn} 

( ) {1,x,x , ,x" , .... } (D) {± 1,±x,±x2 
, •••• ,±xn,. } 

56. Let the ring 2Z be the set of all even intc•gl•rs with the usual addition and multiplication of 

integers. What is the unit of 2Z clement? 

(A) 1 (B) 2 

(C) 0 '"'1)j There is no unit element 

@IJLQ)L 6Tfiliar&QHiTT L!OILILJBimrrM Ga;rrElilrrL Vl® 6rnnli> 2Z; QP~ 6TElArrB>~i6s;rrm Bil.LLru LD!Dgiili> 

Qu®B;a;rus;mm ff(!!j!J)JULJ6 Gs:UJrus;mrrs;B; Qs;rr~L~ 6TQllG\>, 2Z m ~(il)@j UJrT~? 

(A) 1 

(C) o 

57. In the ring of integers, with the usual addition and multiplication, the invertible elements 

- are 

) {1,-1} (B) {1,2,3, .... } 

(C) {-1,-2,-3, .. .. } (D) { ... ,-2, 1,1,2,3, ... } 

QP@ 6Tfiliara;"1r tn15rrm snL.Lru. GuQ96.>a;ru ~11tLiu6'>LuSlru, QP@ 6T~a;mtm QJQ)mtu~~ru C:.ffilTLDrrJi>fDru 

fLQ'JLUJ fLW!LILJc$ffi° UJIT~QJ? 

(A) 

(C) 

ACFMA 

{1,-1} 

{-1,-2, 3, .... } . 

(B) {l,2,3, .... } 

(D) { ... ,-2,-1,1,2,3, ... } 

22 



58. . t G be a simple group and· f be a homomorphism of G into any other group G' . Then f 

· IS 

(A) trivial, not one-one 

J.PY' trivial or one-one 

(B) non-trivial but one-one 

(D) neither trivial nor one-one 

G 6TQru~ ~® 6TmlUJ ®rui.b; G' 6T6irrU§J LD!i>Gwrr® ®roi.b; f: G - G' 6T6irrU§J G6UJGQ)rn.JL.j~LD ~6W)LUJ 

~(!9 6ITfrl...j 6T6bflro, f -~6l!T§J 

(A) ~!Du LD!iJIDJi.b ~6ITT-IDJ.$G.srrrowrrm lfrrirl...j ~roQ) 

(B) ~Jbutb ~roQ)rr~. ~6l!Trrro ~6irr!PJ8;Qa;rr6irrwrr6lll B=rriry 

(C) ~Ji:>u ~roru§I ~6irrIDJ.$Ga;rrQrwrrm B'rrirl...j 

(D) <:!91Ji>ui.b <:!91rorurr~. Vl~IDJ$Ga;rr6irrw @Q.lQ)rr~ B=rriry 

59. Let X = [0,2) be a metric space with the usual metric. Then the subset [0,1) is 

.,, anopenset (B) a closed set 

(C) both closed an d open (D) neither open nor closed 

6l.IW.$.sLDrr6lll UJrruL5lro, X = [0,2) 6T6hru~ ~® UJrru4 G6l.161fl 6T~ru <:!91~6irr ~L.<'£6lmri.b [0,1) ~6l!T§J 

(A) ~wfe~ a;QRITi.b (B) eY>tq-UJ a;QRITi.b 

( C) (lptq-UJ LDJD ID! i.b ~ !!> fe~ ai61mi.b (D) !El !D fe~ 8j6lmf QP i.b <:!91 QlQ). e!:j)Lq-lU a;~ QP i.b ~QlQ) 

60. Number of generators for a cyclic group of order 8 is 

(A) 2 

(C) 6 

(A) 2 

(C) 6 

23 

I 

JM" 4 

(D) 8 

(B) 4 

(D) 8 
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61 ln rou1 of ord 1 6 th numb r of uh 1 oups of ord r ~ 1s • (A) 1 ..Jilif""' a tm o t 1 

(() tI t3 (ll) 

® Q) QT f£l QlQ)LDlD j£l rutn "1"~ 3 G.srrQlm "1"fb~'1SI ~l-@)Q)ri.JlbQ'T .@@16i@)lD? 

(A) 1 O~> <:91tf;is;u • 61.b 1 

(C) ®Qll!>VJ~UL...6LD 3 (D) 3 

62. L"t G be any group and a be any element of G. Let ak denote any integral power of o . 

Then, for every value of k, 

(A) o(ak )=O(a) 

O(ak )<' O(a) 

(B) o(ak)=kO(u) 

(D) O(a.1:)~ 0(a) 

G '1'QrJD ®Q)p;pjlru. a '1'QrU~ ~® ILg)IULJ; a.1: '1'Qrut91 a -Q1 Gu@..E®~Gp>rr6lls;; '1'6Uflru. k -Q1 '1'ruQ)rr 

LDpjl u Lj s; 1.§..E@ji.0 

(A) O(a.1:) O(a) 

(C) o(a• ) ~ O(a) 

(B) o(ak)=kO(a) 

(D) O(ak )~O(a) 

63. If R and R' are symmetric relations in a set A, then 

(A) Rn R' is not symmetric 

(B) Ru R' is not symmetric 

fJJ1 Rn R' and Ru R' are symmetric 

(D) only one of RnR' and RuR' is symmetric 

A '1'QrJD a;(;Wfp;~ru. R, R' ~Q1um 11tniJ6ir LJDQjB>ioi"r '1'~ru 

(A) Rn R' 11LDiJ6ir LJDQJQ)Q) 

(B) Ru R' 11tniJ6ir lLJDQl@Q) 

(C) R n R' LD!i>WU:l Ru R' 11wiJ6ir ILJDQj6i"1r 

(D) R n R', RuR' ~Q1!D@IJ"61iGTt.q..ru ~6Ng)l tnl....@C:LD 6LDiJ6ir lLJDQllT@JU:l 
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64. j1e interval [0,1) is 

(A) finite (B) countable 

(C) countably infinte ~ uncountable 

[0,1) GTENJD .@6W>LGGl.I~ 

(A) C!:P ~614 !Pl 8;61mrt.b (B) GTQtmm ~~8i<n~ 

(C) QP~6lS'lrururr~. GT6iitrr~~~8;e; a;QRJTtb (D) GT 6iRrr QSGT QP ~ UJ rr ~ B>QRITLD 

65. The order of the symmetric group Sn is 

,JPt.( n! (B) 2n! 

(C) 
n! (D) 2n 
2 

Sn GTENJD 6LDif.6fr @)@~~Qr .@61>Q)LD GTQRrr 

(A) n! (B) 2n! 

(C) 
n! (D) 2n 
2 

66. Let G = {1,2,3,4,5,6} be a group with respect to multiplication modulo 7. Then order of G = 

. (A) 76 

(C) 7 

(A) 76 

(C) 7 

25 

(B) 67 

(B) 67 

(D) 6 

ACFMA 
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II 

67 

68. 

f quat1on 

2x 6 11 0 

x 20y 6 3 0 

6y 18z+l 0 

{' is not con 1 tent 

(C) is sometimes consistent 

2r+6y+ 11 = 0 

6x1 20y- 6z+3= 0 

6y - 18z+ 1= 0 

The rank of the matrix 

(A) 1 

(C) 4 

1 2 3 0 

1 2 

2 4 

3 2 

6 8 

3 0 

3 2 

1 3 

7 5 

2 4 3 2 

3 2 1 3 
GiTQr!!) ~~uSlQr ~fl~~ 

6 8 7 5 

(A) 1 

(C) 4 

ACFMA 

• 
(B) 1s always con 1stent 

(D) consistency cannot be determined 

(B) 2 

~ 3 

(B) 2 

(D) 3 

26 



• [ I 
1 !] is 69. The index of nilpotence for the matrix 5 2 

-2 - 1 - 3 

~ 3 (B) 2 

(C) 4 (D) 1 

u 1 

: ] "'°'W ,,...ii.,g.;, U">BiiPl<i> ®iD!uSL.@ """' 2 

- 1 -3 

(A) 3 (B) 2 

(C) 4 (D) 1 

70. If a matrix A is involutary, then A 2 = 
(A) I JP(" A 

(C) Aa (D) 2A 

A '1"mu~ 12-L.s;~!i>6l ~~ '"'"~ru. A 2 = 
(A) I (B) A 

(C) A3 (D) 2A 

71. The partial differential equation from z = ( c + x )2 + y is 

(A) z =(:r + y 

~ Z = ~(:r +y 

(A) z=(:J +y 

(C) z = .!.(8z)2 + Y 
4 Bx 

1 (8 )2 

(D) z = 4 ; + y 

27 ACFMA 
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72 Th 

'9! compl l c nn tc>d but n t mpa t 

(C) connected, compact not compl t 

(D) connected but not comp1ctc and not compact 

(A) @@mLOUJrrm~. a;ifb1~LOrrm~ ~arrrru @m~fr>,,~ &1ruru 

(B) QPQ9G&>LDUJrrm~.@mQUT}i>$6~ ~mrrru a;6b1~11>rroo~ruro 

(C) ~m~P>~~· s;iffil~LOrrm~ ~oorrro @QgGl>lDU.Jrr6lll~ c!91'1>ro 

(D ) @m~Ji>~~ ~mrrru a;661~lDITGSl~L.OruQ), <!P~~LDUJITW~lDWQ) 

73. Let fn (x) = sin nx , 0 ~ x ~ 1 . Then which of the following is correct? 
n 

(A) neither {fn }:.1 nor {f~ }:~1 converges uniformly 

(B) {f~ }; .. 
1 

converges uniformly to 0 but not {fn };.,.1 converges 

~) {In}; 
1 

converges uniformly to 0 but {f~};.1 does not converges to 0 

(D) {In };w
1 

and {f~ };_1 both converge uniformly to 0 

f. ( ) sin nx 
0 1 ~ . . . . -"' . .t:i 

,. X = 
1 

~ X ~ t1>We;8i~L 6nJD!PJt$folllQ) '1'~ 8' 111 UJITQT~? 
n 

ACFMA 28 
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74. tlm logx = 
r-4"' x 

(A) -oo (B) 1 

J>¥ 0 (D) 00 

lim logx = 
r ,,, x 

(A) -00 (B) 1 • 

(C) 0 (D) 00 

7 5. Let In (x) = nx(l - x2 r I 0 ~x~ 1. Then {tJ:=l converges to 

fi 0 

(C) x 

(A) O 

(C) x 

(B) 1 

(D) 1- x 2 

(B) 1 

(D) 1-x2 

76. Let fan be a series of non-zero real numbers. Let a= lim inflan+1 f, A = lim suplan+1 f, then 
n=l n-+oo an n-.,, an 

00 

~]an! < oo if 
n=l 

(A) A = l $ A<l 

(C) A~ a (D) A=a 

fan '1"QTU§J ~UJLDQlbl>fT~ GtnuJGUJEIRrrBi~GJT.$ Q.g;rrEIRrrL ~® Q~rrLrr: a= lim inf I an+l f, 
~ - ~ 

A=~ suplan .. i I; f I anl < oo '1"QT@(!?.$Bi GQJEIRrr@LDrrQTrrru, A-m LD~u~ '1"6i.JQJITg)! @®5Bi GQJEIRrr@i.0? 
an n=l 

(A) A=l 

(C) A ~a 

29 

(B) A < 1 

(D) A=a 
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77 The t Q fr tin l n umb r with th m tnc d d fi n d by d(x y) Ix I x y 

78. 

( ) 

(C) 

nd conn ctcd 

omp) le' not nn t d 

not complete 

(D) onn cted 

d(x,y) Ix YI '1"mg)I rua>IJUJf)l6'e;uuLL. UJrrui.S1mme:; Qs;rrQGTL. 61Sl6:1~@Il) (;TGma;mm mart .SAJUJ 

UJITUL.j GruQfl Q c;r~ru. Q ~w~ 

(A) @GCl~liJtb· (!PQ:gOOlDUJITQJT a;mrLO 

(C) @m~UJrrp;, @@ e;~nh 

In any metric space, any finite subset is 

(A) bounded but not closed 

.j,Q) cloRed and bounded 

fj)Q!) UJITLILJ QQJQfluSlru, ~® (!;Ptq-Qtg)I 8i~lDITQTi91 

(A) e.!;PLUULIT~. QJl]LOL.Jmm s;~nb 

(C) ey>t.q-UJ , 6UIJWL.jQ'lLUJ s;~i..O 

(B) QP@QllDUJ!DID e;~t.O 

(D) @m~J!,~ s;~ 

(B) closed but not bounded 

(D) neither bounded nor closed 

(B) QJl}"LDLI!i>!D. (Y>Lq-UJ s;~i..0 

(D) QJl}"LDLIW!D· (y>LLIUL.IT~ s;~i..0 

79. For O < x < oo , the function g(x) = Fx is 

(A) continuous only at 0 

93'~ continuous at each point of (0,«>) 

(C) not conlinuous in (0,oo) 

(D) not continuous at any pomt in the real line 

o < x < «> GiTmfD LD~uLJ~mlru, g(x )- Fx GiTmJD 61TITL1 

(A) o-6l5lru U>L..@i..O G$!)rrLrr8'81UJrrm~ 

(B) (O,oo) m ~6\JQQJIT@ l...jffiGTftuSl~t.O G$!)1TLIT681UJITQJT~ 

(C) ( 0,oo ) -ru Gp;rrLir681UJrrm~ c:!91ru@ 

(D) Gwli.JS;Gs;rr@ QP@QJ~~i..O. GirJi;~u yGrnrfluSl~t.O Gp;rrLir681UJrrm~ c:!916i>ru 

ACFMA 30 



80. tt1 a metric space 

.Ji'(}' every convergent sequence is Cauchy 

(B) every Cauchy sequence is convergent 

(C) every sequence is Cauchy 

(D) every sequence is convergent 

(A) ~6'-IGGl.IIT(!9 ~®ffil®Li> G~rrLfrylb a;rr.°..fil G~rrLr'rL..J 

(B) ~QiQQ.JIT(!9 6;1To
0

..fil Gp;rrLrTL..jLD V>®ffil@JLD G~rrLrTL..j 

(C) ~6'-JG6l.11T(!9 Q~ITLrTL..JLD \$1To
0

o6l 

(D) ~6'-JGQ.Jrr® Q~rrLr'rL..JLb ~®ffil®Li> GlbrrLr'rL..J 

81. Let Z be the set of integers, Q the set of rational numbers, Q' the set of irrational 
numbers. Then which of the following is true? 

82. 

(A) Z,Q,Q' are countable 

~ Z,Q are countable, Q' is uncountable 

(C) Z is countable, Q and Q' are uncountable 

(D) Z,Q,Q' are all uncountable 

Z '1"GUrU§J QP@ G;T~a;61fl6Ur a;~nb; Q- 6bl.$l~Q:PW G;T~a;ffil6Ur a;~nb, Q' - 6bl.$l~QP!DIT ~~a;ffil6Ur a;awlb 

~~ro. £~8;a;~L 6l.JJT8;.$lUJr6Ja;61flro ~§J 6ITIUJITQT~? 

(A) Z,Q,Q' ~mQT~~Lb ~~~8; Bil.tq.UJmQ.J 

(B) 

(C) 

(D) 

Z,Q - ~~~8; Bil.lq.lUQ'>Q.J, Q' - ~~6llilftL QPlq.lUIT~ 

Z - '1"~~8; 6fl.lq.UJ~. Q, Q' - '1"~6llilftL QPtq.UJIT§) 

lim-
1
-= 

n-+«>.Jn+l 

.J)(f' 0 (B) 1 

(C) n (D) OJ 

lim 1 
n-+«>.Jn+l 

= 

JM' 0 (B) 1 

(C) n (D) OJ 
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S3 • 
A) l 

2 (D) 3 

2n 
bm--
n + n+3 

(A) 0 (B) 1 

(C) 2 (D) 3 

8·1. The sequence {.JM! .Jr;t, 
1 

is 

f' convergent (B) divergent 

(C) oscillating (D) neither convergent nor divergent 

{A) ~®ffil@itb Gp;rrLir4 

(B) 6'6lrrl11.jtb Gp;rrLir4 

(A) converges (B) diverges to oo 

$J oscillates (D) diverges to -oo 
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86. F. 0<x< 1, the series I x"· converges to 

. (A) 1 

1 
1- x 

11=() 

00 

(B) 

(D) 

1-x 

x 
1-x 

0 < x< 1 6T6irrJD U)~LJL.~B;61fl~. I x" 6T6&TJD Q~rrLrfl6irr ~®ri.J®Lb LD~uy 

(A) 

(C) 

1 

1 
1- x 

n=O 

87. The series 2- 2112 + 2113 -2114 + .... 

.;xJ' diverges 

(C) oscillates 

2 - 2112 + 2113 -2114 + .... 6T6&fJD Q~rrLIT 

88. The sum of all the divisors of 360 is 

JI<)' 1170 

(C) 30 

(A) 1170 

(C) 30 

33 

(B) 

(D) 

l - x 

x 
1- x 

(B) converges 

(D) is not well defined 

(B) 10 

(D) 24 

(B) 10 

(D) 24 
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• 

9 \\ 1 n - ) 17, the r mamd r 1 

0 

( 2 

~ 1 QJ(§S:i5UU@Lh GL rt@ 

(A) 0 

(C) 2 

90 With how many 1.cro do 79~ end? 

91. 

J,AJ' 18 

(C) 89 

(A) 18 

(C) 89 

The smaJlcst number with 18 divisors is 

(A) 98 

~ 180 

18 QJ~uurrQrs;Q'T Qs;rr~L t..61&6 SlpSlUJ @Q;g ~Q/Gr 

(A) 98 

(C) 180 

1 

il ®LD t/ld) 

(B) 1 

(D) 3 

(B) 79 

(D) 97 

(B) 79 

(D) 97 

(B) 108 

(D) 360 

(B) 108 

(D) 360 

92. Let V be an inner product space, with the norm II.II· Then for u,ue V , llu +ull is 

(A) =l ull +llu~ ~ :5 11ull+llul 
(C) ~llu.11 +llul (D) = 11 u ll+ll ull-llu-ti~ 

(A) = l!ull+llull (B) :5 11u[l+llull 
(C) ~II ull+ll vii (D) =llull+llull-llu-ull 
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93. If U and V are vector spaces over F of dimensions 10 and 5 respectively, then 

homF(U,V) is a vector space of dimension 

(A) 5 

~ 50 
(B) 10 

(D) 250 

F ior6U"r!D a;arp;~6Ur LE@. U, V ior6U"T!D @® fh!Qle:w6Ur QQJclla;ffil6Ur urrhnrr~r6Ja;Gir @Ql!DCUJ 10, 5 iorQflQ.i 

HomF(U, V)-6U-r urtlLDrrE.mt.0 

(A) 5 (B) 10 

(C) 50 (D) 250 

A 

94. Let V be the dual space of V. If dimF V - 16, then dimp V = 

(A) 2 

(C) 8 
(B) 4 

~ 16 

A 

V ior6Uru~ V ior6Ur!D ~"6la:UJ6Ur G6l.lffiluS16N @®LD G6l.JffilQlUJ8; @5!&8;@5tb; dim F V = 16 ior~Q.i. aim.F V = 

w 2 ~ 4 

(C) 8 (D) 16 

95. Let s = { (1,o,o),(1,1,o),(1,1,1),(o,1,o)}, 

T = { (1,2,1),(2,1,0 ),(1,-1,2)}. 

Then which of the following is true? 

(A) S is a basis for R 3 
, T is not a basis 

~ S is not a basis, but T is a basis for R 3 

(C) S and T are both basis for R 3 

(D) Neither S nor T is a basis for R 3 

s = { (1,o,0),(1,1,o 1(1,i,i),(o,1,o )} 

T = { (1,2,1),(2,1,0 ),(1,-1,2)} 

£~,ij;a;~L ~JD!PJa;ffilQ) IOT@ qfilUJITQIT§J? 

(A) R 3 -8;@5 S ~iq.,ii;a;Gm"tb. ~6lllrrro T ~G\>Q) • 

(B) R 3 -8;@5 T ~iq.B;e;~tb. ~6lllrr6'> S ~Q.iQ) 

(C) R 3 -.$@). S , T @g~@CLD ~~8;a;Gm"r6Ja;Gir 

(D) R 3 -8;@5. S , T @g~@CLD ~iq..$a;Gm"r6Ja;Gir ~Q.iQ) 
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If m and 71 nrc prun , then m" n 

w 0 

((') a mull1ple of mn-t l 

(A) O 

(C) 111 n + l Qi LDL ri.JB>rrB>@@Bi®ti:> 

l l 

JR(' a multiple of mn 

(D) a mult1pl<: of m1 

97. The number of distinct positive integral divisors of the positive integer 56700 is 

(A) G700 

~e(' 90 

(A) 6700 

(C) 90 

(B) 270 

(D) 45 

(B) 270 

(D) 45 

• 

98. Let V be any vector space over a field F . Let a be any non-zero element of V . Then the 

improper subspaces of V are 

V\J {o} and V (B) {a} and V 

(C) V and V !(a) (D) infinite in number 

v '1"QrU§J. F ~QrjD 8;61T~~Qr tD~GTT61T SI® ~Q)S'UJQr QQJrot; a* 0 ~mu~ v -ru Q...'1f61T SI® Q...{l)IUY 

~~Q), V -ro ~ '1fGIT (Y:lQS>!J)uSlrururr ILQrQQJGlflc!J;'1f 

(A) {O}, V (B) {a}, V 

(C) V, Vl(a) 
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99. re is a Euler function and p is any prime number, then ¢(p) is 

100. 

~r p - l 

(C) p+l 

(A) p 1 

(C) p + l 

- x 2
, if x s 0 

5x 4 if 0 < x <_ 1 
Let f(x)= - ' 

4x2 
- 3x, if l < x < 2 

3x + 4, if x ~ 2 

be defined on the real line. Then 

(B) p 

(D) p 2 

(B) p 

(D) p 2 

(A) f is continuous at 0, discontinuous at 1 

~ f is discontinuous at 0, continuous at 1 

(C) f is continuous at both 0 and 1 

(D) f is discontinuous at both 0 and 1 

- x 2 
' 

x s o 

f(x) = 
5x - 4 , O< x S l 

4x2 - 3x, l < x < 2 

3x +4, x ~ 2 

(C) 0, l .@® Lj~irnfla;Glfl~GLO f Q~rrLir8:6lturr6GT~ 

(D) 0, 1 .@® LjGTI-Glfla;Glfl@)JGLO f Q~rrLIT8:6ltuiiJ!!>~ 
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201 , p u • 
(I\) 1 for J1 1 

~ for p 1 , d1vcrg s for p 1 

(C') for p l 

(D) On erges for p > l 

L l 'p > 0 GTat!!) Q~ITLl]CTc;ol~ 
n 2 n(log 11 )P 

(B) p > I ""OOJQi ~®™®ID· p ~ l '1"00lru 61Slillu1i.n 

(C) p = 1 ""OOlQi ~®rb.J®ib 

(D) p > l ~QflQ> ~ill11.1ib 

102. The sequence { 1 + ( ~)" } is 

..J,Af' Convergent 

(B) Divergent 

(C) Oscillating 

(D) Neither Convergent nor Divergent 

(A) ~®ffii®tb 

(B) 661 rfl 11..j Lb 

(C) ~6Q>rr@tb 

(D) ~®ffii®tb Gp;rru'rylb c:!>JGi>ru; 61Slfill1..jib Gp;rrLITl...jLD &iQ)ro 

ACFMA 38 



j 
103. • 3+2,J-;; = 

n-+cO ..j-;; 

~ 2 
(C) 6 

lim 3 + 2-J;" = 
n-+oo .J;" 

(A) 2 

(C) 6 

(A) -co 

(C) 1 

lim :r 
e = 

(A) -oo 

(C) 1 

:r x - -
105. Let fn(x) = -e n, 0 ~ x <co . Then {fn}:=l 

n 

JI(}' converges to 0 

(C) diverges to - co 

(A) 0 - @SlQ:i ~®ffii®Lb 

(C) -co - ffi a.!Drr.$$l 61SlrTlu.ji.b 

39 

(B) 3 

(D) co 

(B) 3 

(D) co 

~ o 

(D) co 

(B) 0 

(D) co 

(B) converges to e 

(D) diverges to co 

(B) e - 6U ~®riu®Lb 

(D) co - &l a.rrirr~c!tl 61Slrflu.jtb 
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10 Th rad 

( 

\)9{' (2 3) 

ntr of th thr n· I 

9 01 

y 3 0 y 2x +2y 0 and 

(B 

(1)) (2 3) 

x 2 + .l x + 3y 3 0, x + y 2 2:r + 2y + 2 0 lD!IJWJLD x 2 + y2 + 2x + 3y 9 0 Grm!IJ (Y>OOg)l 

107. 

ruL.1...iiiie;G!lloo 6toP:,G~rr@ QJQ'JI] mt0UJLb m~ 

(A) ( 2 3} 

( ) (2,3) 

(B) (3,2) 

(D) {2,-3) 

x-1 z-1 
The angle between the plnne x + 3y r 2z = 1 and the lme --= y - 1 = -- is 

(A) 60° ~B(' 30° 

(C) 45° (D) 75° 

(A) 60° 

(C) 45° 

(B) 30° 

(D) 75° 

-2 3 

108. The equation of right circular cone with semi vertical angle a is 

(A) x2 + y 2 = z 2 sin 2 a (B) x 2 + y 2 = z 2 sec2 a 

\)9'-1\ x2 + y 2 = z 2 tan 2 a (D) x 2 + y 2 = z 2 cos2 a 

(A) x 2 + y 2 = z 2 sin2 a (B) x 2 + y 2 = z 2 sec2 a 

(C) x 2 + y 2 = z 2 tan 2 a (D) x 2 + y2 - z 2 cos2 a 
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109. 1J equation of the plane through the circle x 2 + y 2 + z 2 
- 4 - 0, 2x - y + 2z - 3 = 0 and the 

point (2,1,1) is 

(A) x 2 + y 2 + z 2 
- 2x - y + 2z -1 = 0 

(B) x 2 + y 2 + z 2 + 2x + y + 2z + 1 = 0 

.JP) x 2 + y2 + z2 
- 2x + y - 2z - 1 = 0 

(D) x 2 + y 2 + z 2 + 2x - y - 2z -1 = 0 

(2,1,1) 6fQr!!J ymffil GlJ~UJrra;QJi.O x 2 + y2 + z 2 
- 4 = 0, 2x - y + 2z -3 = 0 6fQr!D 6l..JLLLD GlJ~UJrra;61.jl.O 

Gero~i.O ~ro~~~ eLO~urr@ 

(A) x2 + y 2 + z2 
- 2x - y + 2z - 1 = 0 

(B) x 2 + y2 + z 2 + 2x + y + 2z + 1 = 0 

(C) x 2 + y 2 + z2 
- 2x + y - 2z - 1 = 0 

(D) x 2 + y 2 + z2 + 2x - y - 2z - 1 = 0 

110. The equation of the right circular cylinder which passes through the circle x 2 + y 2 + z2 = 9 

and x + y + z = 3 is 

(A) x 2 + y 2 + z 2 + xy + yz + zx = 4 rol· 2 2 2 4 yv1 x + y + z -xy - yz -zx = 

(C) x 2 + y 2 + z 2 
- 2xy - 2yz - 2zx = 4 (D) x 2 + y 2 + z 2 

- 3xy - 2yz - 2zx = 4 

x2 + y 2 + z 2 = 9 6f~!D GlJLL~~~ QlW1UJrr6;6tjLO x + y + z = 3 6l..l~tLirra;61.jLD Ga:ru~i.O a,mrr GlJLL 

~~GTTuS1~ ew~urr@ 

(A) x 2 + y 2 + z 2 + xy + yz + zx = 4 

(C) x 2 + y 2 + z2 
- 2xy - 2yz - 2zx = 4 

41 

(B) x 2 + y2 + z 2 - xy - yz - zx = 4 

(D) x 2 + y 2 + z 2 
- 3xy - 2yz - 2zx = 4 
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1 JJ I ) ffil I } 1 t f ir I \\ h1 h 

m mt I h n t h qtt t1 n orth n 1 

(A) ( ) ( f) ) 0 ny v Ju 

JBf' (x y)( f) 0 ). n v Ju 

(C) (x + y )..ig c(2A.x 3y) 0, A any value 

(D) (x y )(.~[) r{3A.x ;>) 0 ;. any \ aluc 

~tfJ GT6GIU~ ~(!; GTroOOru LjiOillOlfluJrrlh611LD x2 + y 2 + 2gx r 2fy C = 0 GT6iJUGJ>~ ~ir Q...!J)IUUna.~ib 

Qa;rr4ioTL§JLD ~QI Gurr~ &i6oou6> Gs;rrQ1arL ~® QJLL;, Qll>rr®uLSlm Qurhi®~rrar~ 

(A) (x2 + y 2
) (,<g + f) · c (2.kt + y) = 0, A. -']C~WJtb V>® LOlf>1uLI 

(B) (x2 +y2
) (g +J..f) +-c(x-t A.y)=O, A. -'.l~Wttb£il®~LiLt 

(C) (x2 + y 2 )J.g + c(21Lx + :3y) = 0 , A. -'lalbwiib ~® w~uLJ 

(D) (x2 + y 2 )(-<!) -r c (3J..x -1 y) = 0, A. - '7~@Jtb ~® LO~ULI 

112. The vertex of the right circular cone 2y2 + 4zx + 2x - 4y + 6z + 5 0 is 

(A) {-3,-1, 1/2) 

JP(' (-3/2, l, - 1/2) 

(B) (-3/2,-1, - 1/2) 

(D) (I 3/2, 1, 1/2) 

2y2 + 4.zx + 2x - 4y + 6z + 5 - 0 GTmJD ruL.L C,!f>ir6i <'M.tbi.Sl6il @Q'lmUJrrm~ 

(A) (-3, 1, 1/2) 

(C) (-3/2, 1, - 1/2) 
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(B) (-3/2, - 1, - 1/2) 

(D) ( + 3/2, 1, 1/2) 



113. 1• 4x 2 + 4xy-r y 2 - 6x - 3y - 4 = 0 represents a pair of parallel lines then the distance 

between them is 

(A) 5 (B) 5,./5 

(C) 1 
,J5 

4x2 + 4.xy + y 2 - 6x - 3y - 4 = 0 GT~!D 6LD~urr@ ~® C:~rrur @~Em8; G6>rr@e;~G1T8i ®!Dl~~rrru 

~ruiiJJDliiJ.i1~LGlUl!..jGii"T6"' ~fltb 

(A) 5 (B) 5,./5 

(C) 
1 

.J5 
(D) ,J5 

114. If the line x + y + 1 = 0 and the straight lines (x + y )
2 

- 3(x - y )
2 = 0 form the sides of an 

equilateral triangle then its area is 

(A) 

(C) 

1 

.J3 

1 

6.J6 
1 

../2 
(D) 

x + y + 1 = 0 GT~!D Ge;rr@tb, (x + y )2 
- 3(x - y )2 

= 0 bl"~!D @fl6liur@ Ge;rr@e;~tb Ge;rr~L ~® 6LDu8ie; 

QP8;Ge;rrEm~~~ UflLIUG1Trurr~~ 

(A) 

(C) 

1 

.J3 

1. 

6.J6 

43 

(B) 

(D) 

1 

.J6 

1 

../2 
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11·> A homo neou cqunt10n /(x y ... ) 

(A) Cylmdcr 

((') Cir ·1 

n rcpr · nt a 

~ Cone 

D} ~h r· 

f(x, y, z) 0 GW J~ n u u9ru ~C:IJ uS1~tnrrm e1Doourr@ GTl'f!d> &ilf6..:lmurr@ f,}® 

(A) L(!!Jmm (B) 6fiLD4 

(C) ruL.wb (D) Cs;rrmli> 

• 

116. 'I'he equation of the sphere whose centre is (G,-1,2) and which touches the plane 

2x - y + 2z = 2 is 

(A) x2 + y 2 + z2 + 12x - 2y + 4z - 16 = 0 

~) x2 + y 2 + z 2 -12x + 2y - 4z + 16 = 0 

(C) x 2 + y 2 + z2 12x + 2y 1 4z + 4 = 0 

(D) x 2 + y 2 + z 2 
• 12x + 2y + 4z -16 = 0 

(6, 1,2) GTOO!D Llmrol6'>UJ QlLDUJLDrra;~tb 2x - y 4 2z = 2 ~Qy!D ~m~6'>fb G~rrL.@ Ge;rr9ilfrlJt.®ffi®ID 

C:a;rrm~~Qy S:LDQyUrr@ 

(A) x2 + y 2 +z2 +12x-2y+ 4z - 16 = 0 

(B) x 2 + y 2 + z2 - 12x + 2y - 4z + 16 = 0 

(C) x 2 + y 2 + z 2 
- l2x + 2y + 4z + 4 = 0 

(D) x 2 + y 2 + z 2 - 12x + 2y + 4z -16 = 0 

117 · The straight line lx +my+ n = 0 touches the parabola y
2 = 4ax if 

(A) l/n = am.
2 

(C) la = nm2 

~ ln am.2 

(D) ln = a/m2 

lx +my+ n = 0 {;TOOJD C:10ir8;C:a;rr@ y2 = 4ax GTQy!D Ul]6l.JQlmlJJ~6'>~ G~rr@.$1Qy!D~ {;l"GeflQ) 

(A) l/n = am2 (B) ln = am.
2 

(C) la=nm2 (D) ln = a/m.
2 
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118. 'ie equation of plane parallel to the plane x + y + 2z = 1 and through the point (1, 1,-1) is 

(A) x + y + 2z = 3 

(B) x+y+2z=-1 

~ x+y+2z=O 

(D) x+ y+2z = 2 

x + y + 2z = l ~Qr!D ~GTT~~W® @~600llUrT<'E6J.4LD (1, 1,-1) ~~JD Ljffi'Gtfl QJ~lUrT<'E614LD QqQ)~t.0 ~GIT~~~ 

6LO~urr@ 

(A) x + y + 2z = 3 

(B) x + y + 2z = - 1 

(C) x + y + 2z = o 

(D) x + y + 2z = 2 

119. The equation of the line parallel to the line 2x -7 y = 20 and making an intercept -7 on the 

x- axis is 

(A) 2x - 7 y - 7 = 0 

,.J!!1 2x-7y + 14 = 0 

(A) 2x-7y-7 = 0 

(C) 2x- 7y+14 = 0 

(B) 2x-7y-14=0 

(D) 2x - 7 y + 7 = 0 

(B) 2x-7y-14 = 0 

(D) 2x-7y+7 = 0 

45 ACFMA 
[Turn over 



120 Frnd th qu ti n to th ircl w h diameter 1 th<> common cho1 d of th t circles 

[x a) y a nd x (y- b) b 

( ) 

(C) 

(D) 

a (x y 2uy) 0 
b 

02 
2ax +-(x2 

+ y 
b 

2by) 0 

02 
x2 + y 2 - 2bx + -(x2 + y 2by) 0 b2 

b2 
x2 + y 2 2bx + 

2 
(x2 + y 2 2by )- 0 

a 

(x - o )2 + y 2 = a 2 , x 2 + (y - b )2 = b2 "1"QJT!D 6\JLLrbie;61f!Q1 Gurr~QlrrQT ,(brT"1Em 61SlL.LLOrre;8. G&rr~L 

Sl® 6\JLqi;~Qr 6LOQTUITLWL& s;rr~s; 

(A) 

(B) 

(C) 

(D) 

02 
x2 + y 2 

- 2ax + - -2 {x2 + y 2 2ay) = 0 
b 

a2 
x2 1- y2 - 2ax + -

2 
(x 2 + l - 2by) 0 

b 

a2 
x 2 + y 2 

- 2bx + -
2 

(x2 + y2 - 2by ) - 0 
b 

b2 
x 2 + y 2 

- 2bx + 2 {x2 + y 2 2by) = 0 
a 

121. Find the equation of the tangent plane to the sphere x 2 + y 2 
1- z

2 = 16 at the point (1, 2, 3) 

(A) 

(A) 

(C) 

ACFMA 

x+2y+3z = 4 

x + 2y+3z = 16 

x +2y+3z - 4 

x + 2y+3z = 16 

46 

(B) x + 4y + 9z 16 

(D) x + 2y + 3z 2 

(B) x + 4y + 9z = 16 

(D) x + 2y + 3z ::; 2 



122. 'T"1--e angle between the planes x + 2y + 3z + 2 = 0 and 2x + y - 3z + 1 - 0 is 

00 

123. The value of J e-x
2 

dx is 
0 

(A) tr (B) tr/2 

.J,0) 
..[; 

(D) ..[; 
2 

ao 

J e-x
2 

dx--Qr lD~UL! 
0 

(A) J! (B) n/2 

(C) 
..[; 

(D) ..[; 
2 
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12 " th n \}11 h fth fi U '"'m 1 t.Iu ? 

(C) x y 8¢ 3 
ax ay 

(0) x o¢ +ya; 3¢ 
ar ay 

4 4 
¢(x,y) log x + Y c;rQ1lci> ~<:w Gu.n@~a;uuL..@mmQJ!f>nS1Q) enlUJnai~ <;Tl:9J? 

x+y 

a2¢ <J2¢ 
( ) x-+y-=3 

ax2 ay2 

(C) 

/(f sin 6 x . 
125. The value of 6 6 dx is 

sm x+cos x 
/( 

(A) 7!/2 

(C) 27! 

If • 6 

f sin x d . .fl. 
X QT lOpU~ 

sin 6 x + cos 6 x 
If 

(A) n/2 

(C') 27! 

I 2 2 

126. The value off ff xy dx dy dz is 
0 0 l 

(A) 0 

(C) 2 

I 2 2 J ff xy dx dy dz ff6T LDfju~ 
0 0 1 

(A) 0 

(C) 2 
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(B) 

(D) xa¢ +ya¢ =3¢ 
ax ay 

pl) Jr 

(D) 37! 

(B) Jr 

(D) 3tr 

{,il) 1 

(D) 3 

(B) 1 

(D) 3 

• 



127. & 2 +2v2 =1-x2 + y 2 and u2 + v2 = x 2 + y 2 -2 then au is equal to ax 

128. 

(A) x/u (B) 2x/u 

JfZ(' 3x 
u 

(D) None of these 

u 2 + 2v2 = 1 - x 2 + y 2 LDW£!)JLD u2 + v2 = x 2 + y 2 - 2 ~6Uflro au ~QT~ ~tr>!i>®if B'LDLD? ax 

(A) x/u (B) 2x/u 

(C) 3x 
u 

1</2 

The value of J sin3 8cos4 8 d fJis 
0 

(A) 
1 Jl( 2 -

35 35 

(C) 
3 

(D) 
8 

35 35 

1</2 

J sin3 8cos4 BdB -Qr LD~ULI 
0 

(A) 
1 

(B) 
2 

-
35 35 

(C) 
3 

(D) 
8 

35 35 
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129. 

130. 

H.u tnn ; )th n x rt 

{A) mu co u 

J9f' 2smuco ~u 

(A) sin u cos 3u 

(C) 2smuco 3u 

2; ll 

B) n UCO U 

I) 0 

0~) sm 3u cosu 

0)) 0 

a2f a21 a21 If r = - s = -- and t = -
2 

find the condition for the saddle point 
a:c 2 ' a:cay ay 

V\) rt -s2 < 0 

(C) rt - s2 = 0 

(B) rt -s2 > 0 

(D) rs t 2 < 0 

• 

a2 f az f t a2 f -" . (T> • • -" r.i:'\ • ('f> • fCI • r.-. ? r = -
2 

,S - -- , = -
2 

'1°b011Q) l.06Qm"U ~6TT~111UJITB; &•@14$8; ~$!>Q>QJUJITQT 4$L19,UUIT~ UJIT~ 
ax axay Oy 

(A) rt -s2 < 0 

(C) rt -s2 = 0 

(B) rt - s2 > 0 

(D) rs t 2 < 0 

131. If A = f:a(a ,b), B = fxy(a,b) and C = fyy(a,b) then f(x,y)has maximum at (a,b)if fx 0 

{
1 

= 0 and find the other conditions 

(A) AC < B 2 and A < 0 

(C) AC < B2 and A > 0 

03) AC > B2 and A < 0 

(D) AC > B2 and A > 0 

A = fxx(a ,b) , B = f:xy(a,b) , C = fyy(a,b) _,-GbflQ) (a,b)Q> f(x ,y) i.OuGu@ LD~UQ)U .51mLUJ 

GQJ~@LOrrmrrQ) fx = 0 , fy = 0 LO!i>lJ.lltb ld,ITPJ~ Gs:ti.JUJ aQJ~Tl.~.UJ i£1u.ffi~6W>6UUJ;6il UJIT~? 

(A) AC < B2 
, A < 0 

(C) AC < B2 
, A > 0 

ACFMA 50 

(B) AC > B2 
, A < O 

(D) AC > B2
, A > 0 



132. . he area of the cardioid r = a(l + cosB) is 

(A) 

(C) (D) 

(A) (B) 

(C) (D) 

133. The value of J ex
2 
(2x2 + 1 }ix is 

~ 
2 

xex +c (B) 

(C) x 2ex + c (D) 

J ex
2 

(2x2 + l}:ixEiirr U)~LJ4 

(A) 
2 

xex +c (B) 

(C) x2ex +c (D) 

134. dn ( x3 x5 ) If nn =-. find nn x+-+-+ ..... 
dxn 3! 5! 

(A) 
ex - e-x 

(B) 
2 

x c 1r -x 

~ 
e - - e 

(D) 
2 

d n ( 3 5 ) n . n X X . . D =- ~~Q). D x+-+-+ ..... mc$c$IT~c$ 
dxn 3! 5! 

(A) (B) 

(C) (D) 

51 

x2ex2 + c 
2 

2xex + C 

x2ex2 + c 
2 

2xex +c 

ex +(-1re-x 

2 

ex+ e-x 

2 

2 

, 

ACFMA 
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135. If ll I 
d1 

:t t j th n dt l 

tl l) 

(m 
C I log/ 

2 3tlo •t) 
t 

(C) <' 'logt(2+3tlogt) 

(D) c 1 log t(2 3t Jog t) 

2 3 ) t ....n • du . . 
U = X y , X = Og t, y = e ~ti011Q) - m~ ~ITGm'5 

dt 

(A) e
3

' log/ {2+ 3tlogt) 
l 

(B) 
e 3

' logt 
I 

(2 3t logt) 

(C) e-31 log t(2-i 3t log t) 

(D) e3
' logt(2 - 3tlogt) 

136. If u = x 2 +1, u = y 2 -2 then aiu,u~ is equal to a x,y 

(A) 2xy 

(C) 0 

(A) 2xy 

(C) O 

ACFMA 52 

(B) xy 

JJJ' 4xy 

(B) xy 

(D) 4xy 

• 



., 

137. ..aximum and minimum values of sinxsinysin(x + y),O < x,y < 7t is 

138. 

3..J3 -3..J3 
_8_'_8_ 

(C) 3.J3, - 3..J3 

(B) 
4 ' 4 

3..J3 -3.J3 
(D) - --

2 ' 2 

sin xsin ysin(x + y),O < x,y < 7t ~ t..OUfilw. t..OuQu® LD~u48; s;rrEililrrs; 

(A) 
3.J3 -3..J3 8'_8_ 

(C) 3.J3, - 3.J3 

4 2 f fdmy is equal to 
21 zy 

(A) log2 e 

JJllf (loge 2)2 

42dm f f- -y ~ LD~u4 lUrr@? 
21 zy 

(A) log2 e 

(C) {loge 2)2 
-

53 

(B) 

3..J3 -3.J3 
(D) - --

2 ' 2 

(B) (log2 e )2 

(D) loge 2 

(B) (log2 e)2 

(D) loge2 

ACFMA 
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139 
J. 

J f xv-.d d'Y+ J J x;}d.xdy J qual to • 
(A) 

a 

J f :t) dxdy 
0 x/a 

J: 

J J:xyd....:dy 
0 /a 

(C) 
o x2/a 
J J xyd.xdy 
0 0 

a.r 2a 

(D) f J xydxdy 
0 ,..2 

a .[;;; 2a 2a ;y 

J J x;ydx dy+ J J xydx dy ~m~ "'"~W®"'B'lDtD? 
0 0 0 0 

(A) 
a 2a•r 

J J xydxdy 
0 x/o 

a 2a :r 

(B) f f xydxdy 
0 :r1/a 

ax 2a 

(C) (D) J J xydxdy 
0 r 1 

140. The curvature of a circle at any point is equal to 

(A) radius of the circle 

(B) diameter of the circle 

~e) reciprocal of the radius of the circle 

(D) none of these 

(B) 6tJLL#)6Uf 66Jl...Ltb 

(C) 6tlLL~~m ~fl~~6UT ~~Q)£~ 

(D) "'"~~uSlQ)~Q) 
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141. ij1e resultant of two forces 3p and 2p is R. If first force is doubled, the resultant is also 

doubled. What is the angle between the two forces? 

(A) 

rJ_e) 

30° 

120° 

(B) 60° 

(D) 150° 

3p, 2p 6T~!D@® 6lSlQ'la:a;Glfl6Ur 6lS'l6Wlm6l.j R . QP~bl> 6lS'l6Wla:@1JL.~uurrQTrrru. 6lS)Q'l6fT6l.jtb @1JL.~uurr.i'lw~. 

@@ 6lS'l6Wl66i~Si@) @Q'lLUULL aa;rr~tb 6r~m? 

(A) 

(C) 

30° 

120° 

(B) 60° 

(D) 150° 

142. Forcing 7,5 and 3 acting on a particle are in equilibrium. The angle between the last pair of 

forces is 

(A) 120° 

Jf21' 60° 

(B) 90° 

(D) 30° 

5l@ ~a;G'lflQ) Qa:UJrou@tb 7 ,5 LOJDWJLD 3 ~.i'lUJ 6lSlma:s;m 6LDJblmruuSlru ~roQTQT. 8>Q'lL6J a8lrr~ 

6lS)Q'l68>~8i@>@Q'lLUULL aa;rrEm"tb 6r~QT? 

(A) 

(C) 

120° 

60° 

(B) 90° 

(D) 30° 

143. What is the least force required to pull a body of weight W upon an inclined rough plane? 

Here a is the inclination of the plane to the horizontal and A. is the angle of friction. 

~ Wsin(a+A.) 

(C) W sin(a-A.) 

(B) 2W sin( a -A.) 

(D) 2W sin( a+ A.) 

w GTQ'lL~Q'lLlU 9® Qurr@Q'lQT Qa:rrlJQ61TIJUUITQT a:rrli.J~m~/)ru CLOCru @@Liu~!!>® a~Q')QJLIU@tb uSla;S; 

@)Q'l!D!b~ 6lS)Q'l6 GT~QT? 

(A) 

(C) 

W sin(a +A.) 

W sin( a -A.) 

55 

(B) 2W sin( a -A.) 

(D) 2W sin( a+ A.} 

ACFMA 
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I I Th 

(A) th m c nt1 

() th 

(A) 

( ) 

R..GT Q'llDUJlD 

n 

qu 1 p rti I pl d t th v rt1 of n tnan I t • 

if' the centroid 

) 

(B) 

(D) 

145. A olid nght c1rcu1nr cylinder is attach d to a hcmi phere of equal base. If the C.G. of the 
combined solid is at the centre of the base, then the ratio of the radius and height of the 
cylinder is 

(A) 

(C) 

1 : 2 

1 : 3 

~ J2:1 
(D) .J3: 1 

SI® ~Qi-w Cp;r'r 61.JLL L®mm. 61D c&thtLIU®IJ R..Q>Ltu ~® &iml}'Ca;rrm~Lfiir @mQ5T"MuuL.@mm~. 

&lhtU®~uSlfiir Q)U)UJ~~ru. @mERT~BiUULL /)fiirlD~~Qr 46'6lm1DUJtD ILQTQ"T~ c;rQf)Q) R..(!9'8>QTuSlm ~IJtD 

ID lV g1f t.b ILUJ 1J HJfiir 6'61~,,t.b 4m ~ 

(A) 

(C) 

1:2 

1:3 

(B) J2: 1 

(D) ..f3: 1 

146. A particle of weight 30kg resting on a rough horizontal plane is just on the point of motion 
when acted on by horizontal forces of 6kg and 8kg at right angles to each other. What is the 
coefficient of friction between the particle and the plane? 

JA> 1/3 

(C) J2/3 

(B) 1/../3 

(D) 2/..f3 

Q6rrl}"Q61TIJUUITQT ~Q>LIDLL f>'1T~Qr ~~ Cif'Q)L 30kg R..Q)LUJ , ,!blmQ)u5lru ILQTQT Qurr(!!)m. 

ijlQrl))J~Gsmmgi1 G6ffil®~"rrQT @1J6Rr@ 6'61'8>6s;m 6 kg, 8 kg G6u.Jruu@t.b Gurr@~ @UJffil®t.b .@a>Q)~® 

QJ(!9~JD~. Qurr®m LD!i:>lPft.b lf>Gil"T~~JD® @a>LCUJUJITQT ILfJITuJ~Gs;@ ~Qi-m? 

(A) 1/3 

(C) J2/3 

ACFMA 56 

(B) 1/..f3 
(D) 2/..f3 



147. . olid cone of semi-vertical angle B is placed on a rough inclined plane. If the inclination 

of the plane is increased slowly and µ < 4 tan B, then 

Jd<S Cone will slide down before toppling 

(B) Cone will topple before sliding down 

(C) Cone will slide and topple simultaneously 

(D) Cone will rest in limiting equilibrium 

~Q'll}'-Qa:ffil(§~~B; C:a;rr~n..O B 2-.g)L UJ Bfl.tOLJ ~~~ ~® Qa=rrlJGa:rrl}'uUrrQT a:rrl!JfhGTT~~ru 

aH;u.Sa;uuL.@ffiGTT~ . ~m~~m a:rrt.Ururr~~ QLD~rurra; ~~a;ITl8;a;uu@£!D§J LD!i>.Q)!Lb µ < 4 tan fJ 6TWJl.b 

Gurr@~· 

(A) Bfl.i..Durr~@ 65wru~!i>® Q:Pm £aw a:rrtu..it.0 

(B) Bfl.Lburr~~ £Gw a:ITlru~!i>® Q;Pm ~@i..D 

(C) Bfl.tOL.J s:iflGU§Ji..D 65wru~i..D ~all aJDIJ'~~ru ,®a;@i.b 

148. A rod can turn freely about one of its ends which is fixed. At the other end a horizontal force 

equal to half the weight of the rod is acting. In the position of equilibrium, the rod is 

inclined to the vertical at an angle 

(A) 

(C) 

30° 

60° 

JBf' 45° 

(D) 90° 

• ~® a;i.b~UJrr~~ ,IBlmruUJrra; ~ITTGTT ~~m ~® Q;Pm~mUJu Gurr@~~ lfr~PJ~IJ'LDrra; ~®I.bu @UJ~i.b. 

LD.!DJQ;Pb5>muSlru a;i.bt51uSlm ~Q'll}' 6TQ>L8>(§ 6LDLDrrQT £mLLDLL GlS'lbDa: Qa:UJruu@.$l!D~ · a:LD.ffilmQ) .llilGnQ)uSlru, 

Gs:rlil®P>~Lm a;t.Ot51uSlm a:rrt.U~ G<!6rrQR!Tt.O 

(A) 

(C) 

30° 

60° 

57 

(B) 45° 

(D) 90° 

ACFMA 
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l 9. T~o hk parall 1 fi ices 5N and 15N a ton light r d at tv. o points A aud B re tively, 
6m apart 'I h resultant fore and the d1 ta nee of 1t point of tion from the pornt arc 

(A) 101\ nd 4 mi ~ 20 and 4 Gm 

(C) 20N and 1 mi D} lON and I 0111 

@}'6l!DJD~ G;l"Q)L~Qlro s;iliLSI ~m!Dlm GLDru 6m QfbrrmruG61ro mm i1 . B G;Tm!D .@® 4rorols;ro in~ 
@mJDGUJ 5N . 15N 6TQr!D @® ~~ff> @Q>GRIT G61m66..QT Q5UJruu@.$lJD~ oS'lmmQ.t G6lm6 LO!D!!)ILD 4rn'1ll 
AuSlrol@Jb#}J G61mmai G6lm6 Q5UJruu@Lb L1GifQ"fluSlQ1 tnr.rtb ~.$1UJQ>QI @m!J>GUJ 

(A) 1 ON , 4.5m (B) 20N , 4.5m 

(C) 20/\7 , l.5m (0 ) 10.N , 1 5m. 

150. If the line of action of the resultant of two forces P a nd Q divides the angle between them 
in the ratio I : 2 , then the magnitude of the resultant is 

(A) (P2 + Q2)/P (B) (P2 . Q2VQ 

(C) (P2 Q2)/P ~ (P2 Q2)/Q 

P , Q ~Qi-!D .@'l~@ "6lm 6Biro\Qi 6lS'lmmQ.j Q6UJruu@t.0 Ge;rr@ 4QT~ "6lm6B><e!J8;® @mu.JULL 

Ce;m;irar~m~ 1 : 2 61"Ql!l> "6l~~~~ru tSliflS;a;l!D~· QS)Q HimilJ 6l5'1'6>6uS1'6T aim~ G;TQTQT? 

(A) (P2 + Q2 )/ p (B) (P2 + Q2 )/Q 
(C) (P2 - Q2)/P (D) (P2 - Q2)/Q 

151. If C is the boundary of the region lying between y = 0, y - J; and x = 9, then 

J y2dx + xydy = 
c 

(A) 

(C) 

- 81 
4 

81 
4 

(D) 

- 81 
2 

81 
2 

y = 0 , y =- J; lDlD!9JLO x = 9 8;~ @mLUULL U@)~uSlGir 61..HJ'LDLJ c G>r~ro f y2dx + xydy = 
c 

(A) 
- 81 (B) 

- 81 

4 2 

(C) 
81 (D) 

81 

4 2 
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152. ' C is the circular arc in the first quadrant of the unit circle, then J x 2y ds = 

(A) 1 

~ 1/3 

(B) 2/3 

(D) O 

C ~mU§J ~61.>@j 6lJLL QP~ro a;rrro U@j~uSlm 6l..JLL@Slro ~~Q) f x 2y ds = 
c 

(A) 1 

(C) 1/3 

(B) 2/3 

(D) 0 

153. The tangent plane to the surface x = y 2 + z2 
- 2 at (-1, 1, 0) is 

(A) x + 2y + 3 = 0 

(C) x-2y-3=0 

(A) x + 2y + 3 = 0 

(C) x - 2y - 3 = 0 

(B) x + 2y - 3 = 0 

~ x-2y+3=0 

(B) x+2y-3 =0 

(D) x - 2y+3=0 

c 

154. What is the directional derivative of x 2y 3 
- y 4 at the point (2,1) in the direction Ji+~? 

(A) 2./2 

~ 6./2 

(A) 2./2 

(C) 6./2 

59 

(B) 4./2 

(D) s./2 

(B) 4./2 

(D) s./2 

ACFMA 
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l I h r t t h 1 ht tt m d b p ~ bl 1 on qu rt r of it r n 
plnnc, thf'n th nglc.of ,prOJ ('hon 1 

4o 

UJ 

Gurr@ffilm Cs;rr tn 

(A) 0° 

(C) 45° 

CB o 
(D) 60 

6.l lD 

(B) 30° 

(0) 60° 

nth h ntal 

156. The horizontal and upward vertical components of the acceleration of a projectile are, 
rcRpectivcly, 

(A) o and g 

(C) g and o 

(A) o, g 

(C) g, o 

Jm 0 and-g 

(D) -g and o 

(B) o, -g 

(D) -g 1 0 

157. A particle is projected with speed u, strikes at right angles a plane through the point of 

projection inclmed at an angle 45° to the horizon. The range on this inclined plane is 

(C) 

2/2u2 
5g 

.J2 u2 

5g 

(B) 

(D) 

2u 2 

1g 

2.J2 u2 

7g 

u C:Q.Js;~~ru c;r!D)UJuu@Lb Gurr@m. c::!)f~ '1'!f))UJuu@Lb 4 mroi Q.J~C:UJ, .$1Q>LLDLL~Lm 45° 

Cs;rr6WT~m~ IL(!?QJITM:l G6ru~t.O s:rrt.U ~m;,m~ C:,a;&rr~;,~ru Gtnrr~£l!D~· 6rrti.J~m~~m roiJ:11r ~QT~ 

(A) 
2./2u2 

(B) 
2u2 

5g 1g 

(C) 
.J2 u2 

(D) 
2../2 u2 

--
5g 7g 

A CFMA 60 



158. ~body A of mass lOkg moving with a velocity of 5m/sec impinges directly on another body 
B of mass 20kg at rest. If after impact A comes to rest, then the velocity of B is 

(A) lOm/sec (B) 7.5m/sec 

(C) 5m/sec .,.j8f" 2.5m/sec 

5m/sec ~Q)6G6l.Js;~~Q> Qlfru~t.b 10kg .@Q)!Dll.1Q'JLUJ ~® Qurr®ffi A . 20 kg .@Q)!Dll.1Q)LUJ ~ti.J6lS!Gi> 

:L~HiTT B <OT~!D ~® QurrQ!)Q'l6lT Gp;rJlitUJrrs; Gtnrr@$l!D@· GtnrrfD~di® Q:P6UT A ~tU6tJdi® 6l.J~fhrrru, B ~ 
~Q'l6G6l.Js;t.b 

(A) lOm/ sec (B) 7. 5m/ sec 

(C) 5m/sec (D) 2.5m/sec 

159. A lOOgm. cricket ball moving horizontally at 24m/sec was hit straight back with a speed of 

15m/sec. If the contact lasted _.!.._ second, then the average force exerted by the bat is 
20 

160. 

(A) 87000 dynes ..,/(BJ 78000 dynes 

(C) 39000 dynes (D) 48500 dynes 

.$lQ)LLDLL~~ru 24m/sec ru JDS>Q!)tb 100gm .@Q)!Dll.1Q)LW .$1"16.;Qa;L._ U~@· 15m/sec G6l.J6i~Ql 

Gp;1T1.1j-UJrra; fiirr8>s;uu@8il!D~J. Q~rr@Q'ls; _.!.._ secB;® Jb'-'1-~fhrrru , LDLQ'lLwrrru QQJQflu.SlLuu@t.b lflTrTlfIT1 
20 

6lS)Q)6u5l~ ~ 6TT6lj 

(A) 87000 dynes 

(C) 39000 dynes 

(B) 78000 dynes 

(D) 48500 dynes 

The moment of inertia of a circular plate of radius 'a' and mass M about a tangent line is 

(A) 

(A) 

(C) 

Ma 2 a 2 

(B) 2M-
4 

5Ma2 

4 

Ma2 

4 

5Ma2 

--
4 

(D) 

(B) 

(D) 

61 

5 

5Ma2 

2 

2 
2M~ 

5 

5Ma2 

--
2 
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l t th p mt (1 1) f th 

A 

~ (- 2) 

(1 1) 

(A) (3, 3) 

(C) (2, 2) 

(BJ l 3 ) 

) 

(B) ( 3, 3) 

(D) ( 2, -2) 

rb la l l • 

162. A shot of mass 72 kg is fired with a velocity of l200m/scc from a gun of mass 345GO kg. 

'l'hcn the recoil velocity of the gun if it is free to recoil in the direction of th shot is 

(A) 

(C) 

l 
1- m/sec 

2 

l 
3-m/sec 

2 

1 
2-m/sec 

2 

1 
(D) 4- m/scc 

. 2 

Jblm!D 34560 kg CLmuu ~uurr!>.f.lu.SlQ$'l®Ji>~ J 200m/scc ~m<'fGQJ&?;~ru 72 kg Jblm!Dll..lmLUJ ~® 

®~@ a;Luu@.f.l!D~ · ®•iq.m ~m~u.Slru 6rlfJJD!J1Jwrrs; t.Slm6nl@ .@®Ji>lhrrru, ~uurr.$.f.lu.Slm t.Slmd@ 
~Q)u(:Q.Js;tD ~QT~ 

(A) 

(C) 

1 
1-m/sec 

2 

1 
3-m/scc 

2 

(B) 

(D) 

1 
2-m/sec 

2 

1 
4-m/sec 

2 

163. The amount of work done in drawing a bucket of water weighing 10 kg from a well of depth 

20 mis 

(A) 19600 Joules 

(C) 9600 Joules 

(B) 18000 Joules 

~Y 1960 Joules 

2 0 m <:!tb~(!PQ>L..UJ .$lQSa'T!f> JD)Q$1(!9}i;~ 10 kg '1'm L-11..lm LUJ f[>Qisr6Silir QJ rrrolmUJ .@Q:9B;s;, Q6Q.>6'61 Ll.J u@ili 

(:Q.Jmruuu~6lS1m c&1m64 

(A) 19600 Joules 

(C) 9600 Joules 
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(B) 18000 Joules 

(D) 1960 Joules 



164. • the net force on an object were doubled while at the same time the mass of the object was 
halved, then the acceleration of the object is 

(A) 1/4 times greater (B) 1/2times greater 

(C) 2 times greater ~ 4 times greater 

~® Gurr@ffilQ-r )£\cSIJGiS16rJ6 @1JL6a>L 

~uGurr@~ Gurr@ffilQ-r QP@Bis;Lb 

(A) 1/ 4 LDLrf.J® ~~cSLb 

(C) 2 LDLrGJ@j ~~s;Lb 

(B) 1/2 LOLrGJ® ~~s;Lb 

(D) 4 LOLrfJ@j ~~s;Lb 

165. A cyclist travels on a level circular track of radius 4 m. If the coefficient of friction between 
5 

the tyres and the ground is , then the greatest speed at which he can travel without 

slipping is equal to 

JI{)' 14 
3 

(C) 14 

9 

14 
(B) 

E 
(D) 28 

~IJLD 4 m ~6rJLUJ ~® LOLL QJLLUUCT6rl~uSlQ) ~® Ql68;.$1Q'T ~LL 651}rr UUJ~8;$l!J)rrfr. ~ml}.$@jtb 

LUJirBi(!!)Lb @Q)LLJULL ~1Jrru.JQJGs;@ ~ . s:rflUJrrLDru uUJ~Bis; ~QJrflQ-r L.OuGu@ GGl.Js;Lb GTQroo? 
9 

(A) 

(C) 

14 
3 

14 

(B) 

(D) 

14 

../3 
28 

166. A train moving at 30m/sec reduces its speed to lOm/sec in a distance of 240 m. At what 

distance will the train come to a stop? 

(A) 10 m 

.gJr 30 m 

(B) 20 m 

(D) 40 m 

30m/sec Q> p;a;Q!)Lb ~® l}uS'lru 240 m ~IJ~~ru ~~Qir GQJa;~Q)~ lOm/sec .$® ®mw.$<!tl!D§J· .©1!D®Lb 

JB)mQ>.$® QJ(!!jLD Gurr@§! @'IJLD GTQ-rm? 

(A) 10 m 

(C) 30 m 

63 

(B) 20 m 

(D) 40 m 

ACFMA 
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167 \ parll I m' th t th r d1 1 nd t1 c mpon nt of it \ 1 1t~ a19ar and 

bO 1'hen th radrnl .ind tran v hl. camp nll of it I r tJ n r 

(A) 
b 

ubO 
b (J 

B) l 0 
bO 

a 
r r r 

02,. E...!!.__, abO 
bO (D) 

bO 
, abO 

b 0 
a , + ,. r r 1 

JDlL@tD S>® t91e;mlm ~IJ LDJDWJtD ®gla;@j ~Q)6(:QJa; &Lf!16j00 ar LD!i>O)lib bO ~IJ LO!i>£l)Jtb @j!!JllL.$ QP@B;e; 

lHl.WJe;ffi QPmJDaUJ 

(A) 
b02 b20 

ar2
--, abO--,. ,. (B) 

(C) 
2 b202 b20 

a r---, ab8+-
r r 

2 b202 b20 
a r +--, abO--

,. r 
(D) 

168. Two bodies of masses rn and 4 m are moving with equal momentum. The ra tio of their 

kinetic energy is 

(A) 1 : 4 

(C) 1 : 1 

~ 4 :1 

(D) 1 : 2 

rn LDJD!))JLD 4 m. Jb!m!DtymLUJ @® Gurr®ms;c;Tr e:LD Q_Jb~ 6lSlme:uSlru JDS>@$1m!DQT. c!!>fQJ!iJ!Dloo @UJffis; 

~Ji>JDrolGiiT 6lSl$l~L.O 

(A) 1 : 4 

(C) 1: 1 

(B) 4: 1 

(D) 1 : 2 

169. If two equal perfectly elastic balls impinges directly, then after impact they 

(A) are at rest 

(C)" move with twice velocities 

(A) ~tiJGlSlru @®.$@).:O 

(C) @IJ"Ltq.UL.j ~m.s:CQJs;p;~ru )DS>(!!)LD 
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(B) move with the same velocity 

~ interch ange their velocities 

(B) ..!91~ ~me=arus;p;~@ Jli&@tb 

(D) ~60'>8" ~s;rliJe;Q)m@mL uiflLDrrJi>JD18; Gs;m;iT~.:O 



170. 9he time to slide down the chord through the highest point of a vertical circle is 

J)t!f' a constant 

(B) a variable 

(C) depending on the position of the chord 

(D) none of these 

~® Qa:ri.J®~~ 6l..JLL~~m 2-ifa:Ljffiffil 6l..J~ p;rr6liM £a~ a:ITl6l..l~!iJa;rr~ a;rrrul.D 

(A) ~® LDrr,©lGOl 

(B) ~Q!) LDrr,©l 

(C) .ffirT~m .@mruQ'ltuiF a:rrir.lli~ffiro~ 

(D) @Q)6l..J ~ §161.j t.6l<>b6l>6U 

171. A train of length 200 m travelling at 30 m/sec overtakes another of length 300 m travelling 

a t 20m/sec. The time taken by the first train to pass the second is 

(A) 10 sec 

(C) 40 sec 

(B) 30 sec 

~ 50 sec 

200 m ,ffimQPmLtu 30m/sec ru utu~d;®L.0 ~® f)u9~ ~m~ 300 m ,ffiGIT(!PQ'lL lU 20m/sec<>U 

utu~.$@5l.O LD!iJQJDrr® f)u9mru C:P.lli~.$l!D~ · @fl6liMLrr6l..J~ f)u9mru QPfD<>b l)u9<>b e;Ld;e; ~Gl~~Bi Qa;rrro~L.O 
e;rrGUL.0 

(A) 10 sec 

(C) 40 sec 

(B) 30 sec 

(D) 50 sec 

172. A falling body described scm during a certain second of its motion . The distan ce described 

in the next second is 

J)t{'I greater than s (B) s 

(C) less tha n s (D) cannot predict 

£~a.ffirr.$$166l(!gL.O ~® Qu rr®ffi .atfbm @tul6e;~~m ~® ®J5lut5ll...L GJ!irr~u9<>U scm @Ill~~~ e;LB;.$l!D~ · 

.at{Bl~p; Gp;rr~u9Q) BiL.$@5l.O @llJ"LD 

(A) s m 661L .a1~a;L.O (B) s · 

(C) s m 661L @56l>!D6l.J (D) e;~B;e; (lp~turr~ 
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173 If / xi ') k nd r Ir th n Vr 

nl I 

({;) 1i'r r 

r :d + y] + zll lD!!)!J)ll.D 1 Ir I 6T"~ru Vr" 

(C) 11! r" 2 r 

174. If ¢ = x2y 3z 4 then curl grad¢ = 

(A) - 1 

(C) 1 

(A) - 1 

(C) 1 

(B) nr" 1 r 

(D) n' r 

(B) nr" 1 r 

(D) n!r" 1r 

~J/4 0 

(D) 2 

(B) O 

(D) 2 

175. If A (axy-z:i )l .. (a 2)x2] + (1 - a )xz2k is irrotational , then a = 

(A) 1 (B) 2 

(C) 3 \I)) 4 

A = (axy - z3 )i + (a - 2 )x2
] + (1- a }xz2k a. ~!i>filUJ!i>JD~ ~~Q> a = 

(A) 1 

(C) 3 
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(B) 2 

(D) 4 

• 



176. . d the equation of the sphere having the points ( 4, 6, 8) and (- 1, 3, 7) as ends of diameter. 

~ x2 + y 2 + z2 - 3x - 9y - 15z + 70 = 0 

(C) x 2 + y2 + z 2 + 3x + 9y + 15z = 70 

(B) x 2 +y2 +z2 +3x+9y + 15z + 70=0 

(D) x 2 + y 2 + z2 
- 3x - 9y -15z = 70 

( 4, 6, 8) LD!DIDJL.b (-1, 3, 7) 6T6irr!!) LjGirrols;Gir @b6>~8;@)Lb ~s;rn.: .. tq-QJQST 661L...L t.Drrs; :L~LlLI ~s;rrGTT~~~ 

a:LDGirru rr@ lLI rr ~? 

(A) 

(C) 

x 2 + y 2 + z2 
- 3x - 9y - 15z + 70 = 0 (B) x 2 + y 2 + z 2 + 3x + 9 y + 15z + 70 = 0 

(D) x 2 + y 2 + z2 
- 3x - 9 y -15z = 70 

177. In the real metric space with the usual metric, the subset A= [O, ao) is 

~ closed, not bounded (B) closed, bounded 

(C) bounded, not closed (D) neither closed nor bounded 

(A) 6t11yl.bu!D!D. ('.Yltq-U.J s;~Lb (B) 6'l..ll)LDL.jGITGTT, i:y:>tq-U.J a;~Lb 

(C) 6l..ll)LDL.jGiTGTT, ('.Y)LUULrrp; s;~Lb (D) 6'l..ll)LDLI!D!D. (Y)L UUL rrp; a;~Lb 

178. Let Q' be the group of all rational numbers other than - 1 , with the binary operation * 
defined by a * b = a+ b +ab . Then the inverse of the element a is 

~ -(a:l) 
(C) 

a+l 
a 

(B) 
a 

a+l 
(D) - ( a;l) 

- 1 "'1"6irr!D 6T~Q)~~ ~6lS11), WfhQPGITGTT 6\S1.$l~QPJ;pl 6T~B;QJGTT ~GirGTTL.t.$1U.J @)Q>LD Q'; ai~Girr Fl'(!9gllUL.j8: 

Q51LJQ.> * . .$~8;a;~L6'UITJ;pl 6'l..lQJl)lLigll.tc$UUL@mGTT~ : a* b =a+ b +ab ; 6T~Q.> a - Girr ap;rrLDITJDgll ~IDJUL.j 

(A) -(a:1) (B) 
a 

a+l 
(C) a+l 

(D) -(a;l) 
a 
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1 9 
If I (f(t)J 

A 1 

(C) 1 t 

/,,[f(t )] 

(A) l smt 

( ) J.t cost 

1 

1 

(B) 1 co t 

{D) l + ml 

180. Variance of the random varinble X i 1. Jti:; mean is 2 then E(X2
) is 

(A) 2 

(C) 4 

(A) 2 

(C) 4 

(B) 6 

.JD> 8 

(B) 6 

(D) 8 

181. If S is the surface of the sphere x 2 + y 2 + z 2 = 1, then 

fJ (axi +by]+ czk).1i dS = 
s 

(A) 

(C) 

4Jr(a+b+c) 

Jr(a+b1c) 
3 

(B) Jr(a+b+c) 

4Jr 
-(a+b+c) 
3 

S '1TQ-ru191 x 2 
.. y 2 + z 2 = 1 '1T"Qr!D ~rrm~~m C:LD!i>u1Ju4 '1f00iru 

fJ (ax[+ by]~ czk).ri dS = 
s 

(A) 4Jr(a-i b + c) 

(C) 

ACFMA 

Jr(a+b+c) 
3 

(B) Jr(a+b+c) 

4Jr 
(D) 3 (a+b+c) 

68 
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182. jie work done by a force F = 4[ + 2} + 2k in a displacement from - [ + J + k to 2[ + J + 3k is 

equal to 

(A) 8 units $) 16 units 

(C) 32 units (D) 64 units 

183. Slope of the straight line !:._ = cos (B - a)+ e cos B is 
r 

(C) 

- (e+.cosa) 
sma 

e - cosa 
sin a 

!:_ = cos (B - a)+ e cos f) g-Qi-!D ~rn:...iq.Qi- 6ill6l..j 
r 

(A) 

(C) 

- (e+.cosa) 
sm a 

e - cosa 
sin a 

69 

(B) 

(D) 

(B) 

(D) 

e+cosa 
sin a 

- ( e-.cosa) 
s1na 

e+cosa 
sin a 

-(e-.cosa) 
sm a 

ACFMA 
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l ( ntr urv tur f th 1irbl y 4a l • 
( 

.J8)' ( at2 + 2a 2al ) 

(C) {2al3
, 2al 3a) 

(D) {- 2at , 3at + 2a) 

y 2 = 4ax ~GOl.!D 61TUJlDIT61>Q)u51Q}, QJQ')QT~ Q>LDUJW = 

(A) (2at 2 + 3o, 2at3
) 

(B) (3ni' + 2a, - 2at 3
) 

(C) (2at 3
, 2at2 + 3a) 

(D) (- 2at3
, 3at2 + 2a) 

185. Which of the followmg is a valid objective function for a linear programming problem? 

(A) max 5xy 9l') min 4x+3y+(!} 

(C) max 5x2 + 6y2 (D) min (x1 + x2 )! x3 

(B) u56Hlgii 4x+3y+ (~)z . 

(C) u5uGu® 5x2 + 6y2 (D) u5c!fH)gll {xi + X2)f X3 
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186. 9 nfeasibility means the number of solution to the LP models that satisfies all constraints is 

(A) infinite number (B) atleast 2 

(C) atleast 1 ~ zei:-o 

a:rrP>~lLllDWJD ~mQ'>ID GTmu~ LP 1Drr~ITlt6lm GTGl>Q)rr ,!£lu.ffi~Q)60ls;Q">wllft.b ~ir~~ G1Hi..Jllft.b ~ir~s;QflQir 

GTooQl!f).$ms; 

(A) QPtit61SlQ)Q>rr GTOO 

(C) ®mJD.ffi~~ ~mw 

(B) ®m!D.ffi~~ .@'loo@ 

(D) ~~UJt.b 

187. A constraint that does not affect the feasible region is a 

(A) non-negativity constraint 

(C) standard constraint 

(A) GT~rrlmLUJWJD J£lu.ffi~m60l 

(C) JblQ>Q)lLJrrm Jblu.ffi~mm 

~ redundant constraint 

(D) slack constraint 

(B) ~~B;ID!T60l Jblu_!t~Q)6llf 

(D) u!f>JDIT.$@)Q"l)D ,©1u_!tp;6rlm 

188. The first phase of the two-phase simplex method terminated with an objective value z * 0 

for a linear program (P). Then 

(A) (P) is unbounded 

(C) (P) has an optimal solution 

~ (P) is infeasible 

(D) none of these 

~® C:JbITllLI ~L..Lt.b (P).!6® . .@'loo@ s;L..L GTmllLIQPmJDt6lm 0J>~"' s;L..Lill z * 6 GTQsfJD Qa;rrmme; 

a:rrirLjL'8l QP~.il!D~· ~uQurr@~ 

(A) (P) rul)illu!f>!D~ 

(C) 
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189 l nbound dn 1 u uall.) 1 n that th LP pi bl 111 • 
~ h fimt multipl solution 

B) i d g ner t 

(C) contains man.) 1 dundunt con tramts 

0)) has b en fo1 mulated nnproperly 

L I' s;QM6;4)Q> QHJtDUlDID ~OOQ>LD c;rmu~~ Gurr~QlrrQr ~Jb'l®J:61 '1601ar? 

(A) QP~~Q-rro uroC:rug)I ~ITQ.j8iQ'lQT ~mLUJ~ 

(B) 61ai~Jhlb~ 

(C) uQ> t.6l@)$blUJrrar JbluJi;~a>ara.Gir Qe;rr~L~ 

(D) Qj)Q'l.(DUJIT8i l2-@>QJrT8'6>UUL601G\>,~ru 

190. The objective function in a LPP is 

J,M either a maximization or a minimization function 

(B) always a maximization function 

(C) always a minimization function 

(D) a constant function 

~® LPP-oo Q8irrGirroe; a:rrirl...I c;rmu~ 

(A) ~® t.DuQu® &iQ>ru§J t.D#lw qrrir'-1 

(B) c;ruGurr@~i.D ~® illuGu@ B'ITrTL! 

(C) c;ruGurr@~i.D ~® t.5661!1)! B'rrrT'-l 

(D) V1® torrJ616151 e:rrirLj 
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191. fi-n a basic feasible solution of a LPP, 

192. 

(A) all the variables must be zero 

(C) all the variables must be non-zero 

LPP m ~® ~ttruub6>L a:rr~~wLDrrQT ~rr61Slru 

(A) 6TroQ.>rr LDrr!J)la;~tb kb~U.Jtb ~a; GQJ6Wr@tb 

(B) 6]Q.> LDrr!J)la;GiT y,B:lUJLDrTffiQ.>rTLD 

aJB{ some variables may be zero 

(D) none of these 

(C) 6TruQ.>rr LDrr!J)la;~tb ~~will ~rDJDb6>QJ ~a; @®8is; GQJ6Wr@tb 

(D) @~6l..l 6T§JQ.JuSlru~Q) 

What is the total minimum cost in the following assignment problem? 

T1 T2 T3 T4 

Pi 20 13 7 5 

P2 25 18 13 10 

p3 31 23 18 15 

p4 45 40 23 21 

~ 76 (B) 70 

(C) 67 (D) 66 

t.Slm6l.J@tb ~~a;.$i.:_@ a;~8i.$lm GLDrr~~ LE66l!PJ Q.!fQ)Q.J 6Tmm? 

T1 T2 Ts T4 

P1 20 13 7 5 

P2 25 18 13 10 

p3 31 23 18 15 

p4 45 40 23 21 

(A) 76 (B) 70 

(C) 67 (D) 66 
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I 

II 

E ry tr nsport:ation probl m i an 

Ev ry 1 nm nt probl m l 

Wluch of th follow mg l corr ct? 

(A) I 1 true II i false 

I i fal c, 11 is true 

@1761iar@ C:e;rrl..urr@s;ro Qs;rr@.$8iuul..@mrom 

1 nm nt prob] m 

b n p bl J 

(B) both l nd JI are true 

(D) both I and II are false 

I. S>Q.iQQJrr0 C:urrBi®QJIJ~~ a;~i®tb 9® 9~dl..@ 4>QUT8;@) 

II. ~Q.iQQJ rr(!!J Vl§'>J<'i>6.L-@ a,Qll'.$@)tb 9® C:urr.S@)GUIJP>~ s;QeTB;@) 

tSlmQJ(!!JQJQTQJ!i>~m ~~ a:ifl? 

(A) I 1LliWT"mLO, II ~GUgit 

(C) I fliQJ{!)I , II ILQarQ)lO, 

(B) I, II 4 £!UJ @1Tair@Lb ILQarQ)lO 

(D) I, II 4£!UJ @1Jair@Li> fliQJ~ 

194. In a LPP, when there is no limit on the constraints, the solution of the LPP is 

(A) bounded 

(C) trivial 

(A) QJIJ"LD4QlLUJ~ 

(C) ~WUlOITQl§'>J 
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.J8(' unbounded 

(D) indeterminant 

(B) QJgU:>ud>!D~ 

(D) s;~.$.$)L (!Ptq.UJITfD~ 

• 



195. ~e radius of curvature of the curve r = a (1 + cos B) at the point (r, 0) is 

(B) 

(C) (D) 

(A) (B) 

(C) (D) 

196. Degeneracy occurs in a general transportation problem when 

(A) demand exceeds supply 

(B) when exactly one used cell becomes unused while moving items to a currently unused 
cell 

J6 when less than m + n -1 cells are used 

(D) none of the above 

(B) .ffi1a;w61Slru utUEiNu@~pjuuLrrpi ~Q)®B;® :2--@uu~.g;mm p;a;ir~~l.b Gurr@~· 6rrltUrra; 9CrJ ~® 
utUEiNu@~~UJ ~Q)® utUEiNu@~pirTpi ~Q).g;rr.g; LDrrl!)Jl.b Gurr@~ 
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197 If c chng occur m a LPP then th optimal solution to the I PP • 
(Aj 1 thu-snme as the m1t1al basic f! a 1ble olution 

(B) 

(C) is non zero 

cannot be attained 

LPP ru 8iWWfil i£le;l9£lJD§J crOOlru LPP e;s;rrGlt Lc$f]$b /;fr~ 

(A) ~l]tDU ~~LIUQ'JL 6rT~UJLOrT6al ~rrQj.$@) 6LDLOrT8i c!>l6'>LOll..fW 

(B) ~UJl.i:> 

( C) ~UJ LOQ>Q) 

(D) c!>!QlLUJ QP~UJrr~ 

198. Let the values of the basic variables in the final Simplex table of a dual problem be 

-23, 42, 24, -36. Then the values of the corresponding simplex coefficients of the slack 

variables in the final Simplex table of the primal problem will be 

.w 23, - 42, -24, 36 

(B) -23, 42, 24, -36 

(C) -23,-42,-24,-36 

(D) 23, 42, 24, 36 

Vl® @®~mo s;Qm"8;.$1Qi .@{Pl~ $b6ilUUQT(!Pc$ c!>ILLQJQ)~uSlru Q...mQT c!>llq-UUOOL LDrr!15ls;61TIQ'r LO~UL..jc$Ql 

-23, 42, 24, -36 GTms; QPp;Q!Q'lLO &G11n-.$~Q'r Qp>rrLrTL..ja>LUJ .@Wt~ ~GlfluuQ!Q:Pe; c!>ILLQJQ'lQ!GfuSlro 

~wm u(i>fDrT6>@>Q"l!D wrr!15ls;Giflm@>QSG"rc$ri.ls;m (!PQ'lJDCUJ 

(A) 23, - 42, -24, 36 

(B) -23, 42, 24, -36 

(C) - 23, - 42,-24,-36 

(D) 23, 42,24,36 
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199. f11 the following LPP 

Maxi Z = 3x1 - x2 

Subject to : 2x1 + x 2 ~ 2 

X 1 +3x2 $ 3 

X2 $ 4; X 1 , X2 ~ 0 

Which·is a redundant constraint? 

(A) 2x1 + x 2 ~ 2 

( C) x1 + 3x2 =:;; 3 

LSlQrru@t.0 LPP Q) GT~ ai~s;LDrrm .ffilu.ffi~~6i!T? 

iDuQu® Z = 3x1 - x 2 

.tBJu.llii2i@GOrdi@) f2....LUL@ : 2x1 + x2 ~ 2 

(A) 2x1 + x 2 ~ 2 

(C) x1 + 3x2 ::;; 3 

x 1 +3x2 S3 

X 2 $4; X1 ,x2 ~0 

200. If u =log ( ~) then xux + yu>' is equal to 

(A) 24 

(C) 0 

(A) 24 

(C) O 

77 

(B) X2::;; 4 

(D) X 1,X2 ~ 0 

(B) 4 

..J}>'f" 1 

(B) 4 

(D) 1 
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SPACE FOR ROUGH \\OllK • 
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• SPACE FOR ROUGH WORK 

79 ACFMA 
[Turn over 



c 
\ 

(!P.S~lU dli6l~a>l]5Qr 

l . fi>Mi c61mnp; Q'5n®U4 ~ C:LD Jm!DOOUJ (i~ u~~)i£ G6.rr~@mm~ C,SrrQ.J Gp;rrwr.i®tD C:JDl]U)ru 
661mrr;>Gp;rr®umup; dllD5®U>Utq. &4m5rrCil!Cfluurrgrrr sng1ti> QJml]i.61'1> C:tDWJ~IDmUJp; !J!Ds-,s,.i &Lr~ 
66'1mrr~/.;Jp;rr®U4illu;i ,t;l11>.$~tbutq.UJITQT Gsu'.Jg,s; 6.ciora;rr~uurrQ!iflu.61@~ Gu!i>JDQ.JL..Gsr C:lD~"'lDuSloo QJQl~LllD~~ 
a;QJmLOrr.s iJ~H#> f)r;>M. <:ru;;Rr@Li:>. ~$6Qn9Qi Ca;grdila;~ 66'1QlLUJQfl~ Gp;rrLr&Ja:QlrrLi>. 

2. @P-,,, di!am;, Gp;rr~u4 200 Giilarrr~5 G&rr~@Qim~ di'IOOLUJafl&& Gp;rrufu~ iQ,QilQirr;,Gp;rr®ui.Slru 
'1'CiUQlrr QilQirrM,~Li> 6l5l@uur1Dlii> QJiflQ>6UJn& ~1... Li> Guli>gw"1mmQJrr '1'muQ'lp;ll.jLi>. i"1LuSllii> ~gl)Li> 
QQJJi>gwp;p;rrma;m L'1T&1"1QJrr "niru4illp;ll.1Li> arflunri'~~.;; Qs;nooroQJLi>. ~C:,,S)ILi> ®OOIDurr@ ~®Lii5lm. ~~mar up;~ 
.ffih.6h ... r&Ja;~®'11' ~Q'llD 5Qn5rrQafh.Jurr'1TrflLLi> Gp;tf1Glili£a;~tb 

3. '1"1ii>Q)IT 6l5lmrrM~®LO 6l5lmLUJ'1flMQ.JLO '1"1ii>Ql rr Glil6'TITM~tb SlDlDITQl LO,t;)uQuGilr.!liQr Qa;rrQsrLQ)QJ 

4. 1Lr&Js;~mLUJ u,t;lQ.J '1"ElilfQ'l<m @fr>p;u ui£1F>~oo QJQ)~ C:lDru (!J>4illQluSlc;i> ~fDfi>Gs;m ~mLOfr>~'1Tm @~ru ~r&J5'1f 
"'<!:9fD ~•@tb. C:GUg» '1'6'lfDll.ltb Glilm1TP, Gp;n®ui5llii> '1'(!!>p;Si &1.LIT~ . 

5. 66'14illLiiQ>lilT.$ ®!61~~.sm.'. .. L '1'Q1 G{ilQ>Li¥1T'11' siQ-rg11Lri.Ja-;~® s;•.srrfiAfluulTml]rrlii> p;GlflUJrr~ ~·fJuu@tb. 

6. 1Lri.Js;~Q')L1U u,t;lQ.J ""•· ~ri'Q.JulTL-5 ®!!SluS@ 1Dfi>g»tb 6l5lm1Tj,Gp;1T®ULJ QJrflg,a "'• (SL No ) <!J>p;"51UJQJJDEl>!D 
Glil(il)LP>p;IT'1flQ-r @11fifrL1Ttb uir~,t;lru ~006\J.s~Sis;1Ta-; ~Q'ltpfr>~mm @Lri.la;Glftru .£Qltii ~Q)Q)~ &@mlD .@!D 
mLOll.jQ'lLUJ u~@oomu C:umrrGlilmlTGb ®i61P>~Si s;1TL...L ~mr@Li>. C:1DJi>a;mrL 6l5l6\Jl]r&Ja;Q'lm 6l5looLi¥rraflru /,ri.l&m 
®!61~5 .s1TL...Li> p;QJ!15lm1Tru ~rTQJITm<mUJ ~i616l5lS;ms;uSllii> ®!6lui.SlL...@mmamgJ1 JbLQJtq.Sima; C:L01i>G.s1T'1Tmuu@Li>. 

7. ~IT® &rrrQ.jtii (A), (B), (C) LD!Dgvtb (D) '1'6ff J!i'T~ ~.$Gm~~ ~ ~ ~~mtlUJITm 
~ <:p;ri"Q.J ~ ~af!Q) ~51TLL ~tb. ~ <:wiDuL...L atflUJITQl~ 00 ~~ 
~~s;S;~Q, ~i&r.6 atf'IUJIT. ~ '1'~~!Dfr~ ~~ ~gflQ) ~a;rrLL 
~tb. '1'Liu¥JrruSlgJJtb oo <:.wr~ ~ ~ ~m ~ ~tb. ~wu QlDIT~ 
LO,t;lUG~8"'1r~Gl5lmL.#lf&~51TL...GLi>atflUJITQll~Qsr'1'.~UGu~. 

8. &Slooyi;p;1T'1fllii> ~QQJITQ!) ~6l5l '1'~fiAfl~tb '1',t;)rflru @ , @, © LOJDJJ.»Li>@ '1'm Jb!TQ-r® €6lmL QJ~ LGirmm. 
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