f
Tifrefi GehEeT ¥ ATE YR Hid W SR 36 A ¥ IR-T A e | Q.B. Sr. No.

After removing the Polythene Pack, without opening the Paper seal take

out Answer Sheet from this side.

e T 9 : 2026

e -gfeqaRt

ftra (feefir wea-wa)
MATHEMATICS (PAPER -1I)
a4 : 03:00 T Time : 03:00 Hours
quitss : 150 Maximum Marks : 150
YA % I A | U A o sl M M R |
wewt gy

1.  9e-IRaeHT & FeR U9 W AHATE & AR F 7 foad |

2. afe ol weA F TRt WeRR 1 IS TR A1 AT A o A1 WA S ST au fel TRl § ¥ ST TR A HHAT SR |

3. vl s s, fawa-we TE we-gfeaswr d HS #1 3%T OMR Answer Sheet # ffde wiom # @@-adt &, s
I -k HT YodTeh &l fohal ST |

4.  Iwdi T FH T Fad U-IRAH (FFce) & o T T BT T ST R | SO § W eg afd offe Suesd e
SR |

5. =9 YA-YREqR § TS TR % 150 T 8 | Tedeh T o IR Jehfodeh ST, W o A1 (a), (b), (¢) T (d) @R E 1smami g
orerent 31 W&t =1 wew 3o T &, IT-TA (37T, 3TN, STE Aie) H 35eh e Tt I o Hiet ST Hfiet S Wige 9 A g
et /A S |

6. Se-f&Ten # 3ifehd Teft we fET € 3R Teieh W o U 37k § | 319k Fa STt Wl B, 376 o AR 37k fed SR |

7. TN GRT AT 6l W arell qEqiTss Wahfd hl URieTs § FOncHeS Hearhd (Negative Marking) Tgfa staRTl SRAT |
m%ﬁmmmﬂ%@ﬁ{qmww%mmm%ﬁmqmm‘rr%@ﬁafwwéﬁ%ﬁq(?ﬂ%%qmwﬁ
¥ U el € H A e, 30 U & forg fruifa st o1 uew-=ard s gve & ®9 § FHET A | U WEY I SRl & A0
FT F YR | & T SO |

8. 3MTueh g Tfi TR heret 3. WH. AR, IT-T1h (OMR Answer Sheet) T & fem Sn Sfaed @ | 31 wa. 311, ST-1oreh & afafiem
3 el T fea T I W= el wn |

9. LUANR. IW-T9F R F& g & yd 38 fo7 1 awft sreel & aagids ug o | S.UH.HR, SW-9FE § aifed
AT T AT GRT I TR T & Y& W S A 2 |

10. 3N.UA.R. IW-U=eh d it (T ufd, watam wfa ud svedt ufa) | 2 | wden awfe 3 Saer steft oo, 3R, See-u=h
=t 7o vfer G@ i wid saderss (Invigilator) TR EET e o Q9T 6 e D18 | s <t feufa # s g femmmaem
THTHATEY SR HTCAT | 3, TH, AR, IWR-TTF ht vt ufdr, sevaeff s ey A s aswra 8 |

11. afe s 37 seul &t ug foan B, 39 U5 W SO SsATE Sifhd o T @ SR SNLUALSR. SWR-"9% W aqifgd g
W G €, T 9 Ih TS HE, S qh ATIR YIA-GETHRT GIe I TSl hel T |

12. S.UA.3R. SW-95% (O.M.R. Answer Sheet) 1 e 31 TH.HR, ITR-T56 TR 1941 gRT Sifehd TRIST e (A, B, C, D) & 38R
R & TR smam |

13. 999- E'%IEFI (Question Booklet)ﬁﬁ AR, IWR-TF (O.M.R. Answer Sheet)ﬁﬂw‘lﬂﬁ%‘ﬁﬂﬁ ANLUH. IR, IR-TF T
YeA-GfEqehT & HiRkad shaTeh 1 I sfasg R o, afg .00 AR, SWR-U=% Ud Je-Yfeqant & dikad s 9=1-f9=1 2,
?ﬁsﬂ‘qﬁ‘vﬁaﬁgwar—dﬁ% (Inv1g11ator)aﬁamaﬂé%wﬁﬁaamﬁaﬁ@m IW-TFF TG Ae-Ifeas wre
A | Afe SFIER FEaTE TEl H A €, 9 6k o vl w@g fEeR g |

| el 7R el 9 9T 6 WY -G R A @ |
AEEU ; R -QfETeRT Wiem U2 e i o 3@ o {36 ReA-gieTent % aslt i weit-wife o gu € | afe wem-gfeas aicitwe A @
YT AT T FHH BN, TN FAiersh i fearane IET €IS <t gErt AR -TieTent e e |




1.  Distance between two planes 2x —2y+z+1=0and 4x—-4y+2z+3=01is:

1 1

(a) (b)

2 3
1 1
(© g (d) 7

2. The vector parallel to the line of intersection of planes x — 6y —2z=15and 2x + y—-2z =15

18
(a) [14,2,13] (b) [14,-1,5]
() [2,2,13] (d) [14,-2,13]

3. If(x,y, z) are Cartesian coordinates while (y, 6, ¢) are spherical polar coordinates :
(1) x=ysinBcosd,y=vysin0Osin¢,z=7ycos 0

(2) x2+y2+Z2:.Y2

oy, _

3) 2(1.6.0) y* sin O

W Qmya)
o(v,6,¢)

Which of the above statement(s) is/are correct ?

Select the correct answer using the code given below :

Code :
(a) Only (1) (b) (1),(2)and (3) only
(¢) (2)and (3) only (d) None of the above

4. Ifpoint B divides line AC in the ratio m : n for points A (3, 2, —4), B (5, 4, -6), C (9, 8, —10),

then n is the root of the equation :

m
(@ x*—4x+3=0 (b) x*—4x-3=0
() x*+4x-3=0 (d x*+4x+3=0

5. Ifaplane 2x + 2y — 2z = 1 divides the line joining the points A (2, 1, 5) and B (3, 4, 3) in
the ratio A : 1, then the value of A is :

(@ 3 (b)
5
© = (d)
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1. QA 20 —2y+z+1=0TqAM4x — 4y +2z+3=0F AGHI G 7 :

1

(a) (b)

(c) (d)

2
1
6

2. @Al x— 6y — 2z =15 3 2x + y — 2z = 5 % Tfaesed 1@ & GHIH AT &
(a) [14,2,13] (b) [14,-1,5]
) [2,2,13] (d) [14,-2,13]

3. A (x, y, z) I e T (y, 6, ¢) T geia fHewm & :
(1) x=ysinBcosd,y=vysin0sin¢,z=7vcos 0
(2) x2+y2 +Z2:.Y2

3) ’—’Z=y

4)
oo BB A/ A FUA T R/ 7
ﬁ%ﬁéﬁﬁéwwa’ﬁnz

@:
() e (1) (b) ae (1), (2) 7T (3)
(c) had (2)TUT (3) (d) ST U ¥ DS A&

4. 1o A (3,2, 4), B (5, 4,-6), C (9, 8, ~10)  fo1u 7fg B forg W@ AC &l A m : n ¥
famfm s 2 @ 2 frw gt w1 e R 2

m
(@ x*—4x+3=0 (b) x*—4x-3=0
() x*+4x-3=0 (d x*+4x+3=0

5. Ffc @A 2x + 2y — 2z =1 fag3li A (2, 1, 5) 3R B (3, 4, 3) &l WA= ATt W@ L : 16

I g ffTa s g A ST AA 8 -

(@ 5 by 7
5 7

(c) 7 (d g
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+1 y+1 z+l x=-3 y-5 z-7.

6.  The shortest distance between the lines = pa— and n = 5 = A is
@ V29 b) 229
) 0 d /58

7.  The ratio in which the line joining the points (2, 4, 5) and (3, 5, —4) is divided by xy-plane is :
(a) 1:2 (by 3:4
(c) 5:4 (d) None of the above

8.  The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the
points (-1, 2,4) and (1, 0, 5) is :

(a) (b)

() (d)

Wl w| i
W= WM

9.  The image of point (3, -2, 1) in the plane 3x—y +4z=21s :

(@ (1,-2,3) () (2,1,3)
(C) (la 2a 3) (d) (Oa _17 _3)
. Xy z
10. The plane x — 2y +z — 6 =0 and the line T = 5 = 3 are related as :
(a) line is parallel to the plane (b) line is normal to the plane
(c) line lies in the plane (d) None of the above
11. Thelines r = Zl + tgl and T = 32 + sgz are coplanar if :
- - — -
(@) (a,—a,)-b,=0 (b) b, xb,=0
- -
© (ay—a)-(b;xb,)=0 d) a,xa,=0

12. The equation 2x% — 2y? + 472 + 6xz + 2yz + 3yx = 0 represents a pair of planes, then the
angle between the pair of planes is :

(a) cos’! (gj (b) cos’! (%j

Serieck 4 e e




10.

11.

12.

it x;1:y+1_z+1 3ﬁ_{x—3:y—5:z—7 S dg R @%

-6 1 1 ~2 1
(@ 29 (b) 2429
) 0 d /58
famgati (2, 4, 5) 3 (3, 5, —4) I S AT W@ T xy-HHAA fohd ST § frwrfora swtar 2 2
(@ 1:2 (by 3:4
(c) 5:4 (d) 39w Y B TE

famgati (3, 4, 5) 71 (4, 6, 3) ! ToeT =Tedt T 1 v&w, fagati (-1, 2, 4) 91 (1, 0, 5)
ﬁﬁﬁaﬁﬁi’@TW%:

(a) (b)

(c) (d)

Wl W
W= W

A 3x —y + 4z =20 Tag (3,2, HF AT 7
(a) (1’ _2’ 3) (b) (27 17 3)

(¢ (1,2,3) (d (0,-1,-3)
Wx—2y+z—6=03ﬁ1'i@T %:%zgé?@ﬂ?lﬁﬁa%:

(a) @1 HHAA & THHI B | (b) @1 UHAA % T 3 |
(c) W aAdA i fREe | (d) 3STw T Y B TE

(@) (a,—a,)-b,=0 (b) b, xb,=0
© (ay—a)-(b;xb,)=0 d) a,xa,=0

TR 242 — 2y2 + 422 + 6xz + 2yz + 3yx = 0 THASA I I AT & Al 38 THAA I o &1
HHE :

IMA T T T T



13. If a line makes angles a, 3, y, 6 with the four diagonals of a cube then the value of

cos2a + cos2f3 + cos2y + cos2d is :
4

8
(2) g (b) E

4 8
(c) —g (d —5

14. 1f 2P(A) = P(B) =P and P(A/B) = % and A and B are two independent events, then value

of Pis:
1 2
(a) g (b) g
4 3
(c) g (d g

15. Let X be a random variable which exhibits Binomial distribution with mean 4 and variance 3.
Then P(X <2)is:

3 16 3 15
@ (3) ® 4[5

3 16 3 15 3 16 3 15 15 3 14
© (ﬂ *“(ﬂ @ (ﬂ *“(ﬂ 7 (ﬂ

16. If A and B are two independent events, then which of the following is/are not correct ?
(1) P(AuB)=P(A)+P(B)
(2) P(AnB)=P(A)-P(B)
(3) P(A)=1-P(A)
4) P(AuB)=P(A)-P(B)+PANB)

Select the correct answer using the code given below :

Code :
(@) (2)and (3) (b) (1) and (4)
(¢) (1),(2)and (3) (d) None of these

Serieck “ e e




13.

14.

15.

16.

Ife Wb [T Ueh T & IR forehurt O shES: B, v, § I SF=Ad Ll & al cos2a + cos2f3 +
cos2y + COS28 HTAM B

8

(a) 3 (b) 3
4 8

(c) —5 (d —5

Ife 2P(A) = P(B) = P 3T P(A/B) = % 2, duafc A M B WA TG &, WP HI AN &

(a) (b)

wnlh U=
nlw w|

(c) (d)

HHT X T ATgoneh R & W1 f5ug sie guiian 7, frees ame 4 3t serwr 38, @ P(X <2) R :
16 15
(@ @ (b) 4 @
3 16 3 15 3 16 3 15 15 3 14
@ (3 +(3) o (343 -2 ()

afg A 3T B < e vt & ot frefeafed @ sm an/a wd T2 8/2 2
(1) P(A UB)=P(A) +P(B)

(2) P(ANB)=P(A)- P(B)

(3) PA)=1-P(A)

(4) P(A UB)=P(A)-P(B)+P(A N B)

= o T e @ W) SR

%<

(@) (2)3RQ) (b) (1) 3R (4)
© (1), (2)3RE3) (d) T A HE T

TV e ey



17.

18.

19.

20.

21.

Match List-I with List-II and choose the correct answer using the code given below the lists.
If a die is rolled twice :

List-I List-I1
A. Eis an event that number 4 is occurred at 1
| 1. P(E)= —
east once. 18
B. E is an event that sum of numbers on 1
both times is 6. 2. PE)= 6
C. E is an event that number 4 is occurred 5
. 3. P(E)= —
on the second time. 36
D. E is an event that sum is 6 and a number 11
. 4. P(E)= —
4 is occurred. 36
Code :
A B C D
(a) 4 3 2 1
(b) 4 3 1 2
(c) 4 2 3 1
d 1 2 3 4

n persons are seated on n chairs at round table. The probability that two specified persons
are sitting together, is :

1 3
(a) o1 (b) E

2 1
(c) E (d m

If the mean and standard deviation of 100 observations are 50 and 4 respectively, then the
sum of the product of squares of each observation and its frequency is :

(a) 265100 (b) 251600

(c) 225600 (d) 195100

The standard deviation of the set of numbers 3,4, 9, 11, 13, 6, 8 and 10 is :
@) 10 (b) 105
(¢) +/10.87 (d) +10.49

The probability that a contractor will get a plumbing contract is % and the probability that

he will not get electric contract is g If the probability of getting at least one contract is % ,

what is the probability that he will get both the contracts ?

11 13
(a) 4—5 (b) 4—5
14 16
(© 4—5 (d) 4—5

Seriesh % e e



17.

18.

19.

20.

21.

-1 %l F-11 T GHfTa Shifore 31K i o = fou 71 e 1 SR o 98l ST gHT
e Tk ITH 1 &1 SR ISTel T -

s i-11

A. E T 91 2 Toh 981 4 = U IR Jehe & | L opE) -

18

B.  ETH g & foh gt v o bl st 1A 6w | p(E) = 1

6

C. E T 91 3 foh g 38T W §&A1 4 Tehe & | 3 PE) -

36

D. E U 921 & b T 4 Wohe 81 R AW 6 7 | s pEy- 1L

' 36

%c:

A B C D
@ 4 3 2 1
(b)y 4 3 1 2
© 4 2 3 1
@@ 1 2 3 4

Teh AT Bl o =R W T n BT T n Al 93d & | € foriw Afaaai o s @ Sa4 i
EIT&IERIT%:

1 3
@ o ® =
© @) —
n-— n+1
Ffe 100 J&TUTH h1 ATET FUT A oo ShaeT: 50 9 4 8, a6 Tcdh V&1 o 11 o IHeh! SRERAT
% UGS T AN R :
(a) 265100 (b) 251600
(c) 225600 (d) 195100
3eh1 3,4, 9, 11, 13, 6, 8 AT 10 T A [T & :
@ 10 () 105
(c) +10.87 (d)  +10.49

ﬁs@maﬁwmmﬁaﬁaamﬁwgéwmﬁ%wqﬁmaﬁmw
g% | =z 5 & 9 T ST e ) TR % 2 1 39 2 3 firemy B W 0

11 13
(a) E (b) E
14 16
(c) E (d) E

IMA T T T T Ty



22,

23.

24.

25.

26.

27.

28.

A problem of mathematics is given to three students A, B & C whose chances of solving it

are %,% and % respectively. What is the probability that the problem will be solved if all

of them try it independently ?

7 15
(a) g (b) 3—2
15 15
(c) " (d) ry

Two integers are selected at random from integers 1 to 11. If the sum of the selected integers
is even, then probability that both numbers are odd is :

2 3
(a) 3 (b) N
4 1
(©) g (d) g

Root mean square deviation is least when deviations are measured from :

(a) mean (b) mode
(c) median (d) None of the above
If a random variable X assumes the values 0 and 1 only and P(X = 0) = 3 P(X = 1), then
var (X) is :
7 1
a) — b) —
(a) 16 (b) 16
5 3
c) — d —
(©) 16 (d) 16

The mean age of a group of men and women is 30 years. Mean age of men only is 32 years
and women only 27 years. Then ratio of number of men and number of women is :

(@ 2:3 (by 3:2
(c) 3:4 d 4:3

For a distribution, if median = 7 and mode = 9, then mean of the distribution is :

(@ 6 by 7
() 8 (d 9
2 n
Mean of the series 2, 1, l , (lJ s e (lj 1S :
2712 2
@ (" -1)/2""(n+1) (b) (2" -1)/2"(n+2)
) (2" -1)/2""n+2) @ @-1)/2"m+1)

Serieck T e e



22.

23.

24.

25.

26.

27.

28.

TIOT <hY Ueh THET o BT A, B 3R C o1 & T & 578 38 & 1 <hl THTeHT Shu: %%

R % 2 | gfe 9 oft s ©9 O 99T 1 B L 1 TATE HL O GHEIT & 5 a4 <hl TTiRiehdn

R ?

7 15
(a) g (b) 3—2
15 15
(© E (d) ?

19 11 % < qUTiehl T & 15 &f UTTeh Tgoal g4 T | A 37 g T3 qUriehl T IR &9 & af
S qUTTehl o forsm B 3h1 SRR &

2 3
(2) g (b) g

4 1
(c) g (d g
ﬁm%iéaﬁqwzﬁm%qﬁ ST hl HIIT ST
(a) HEAH (b) wETHH
(c) WIferHT Y (d) 37w T Y B TE
Ife T ATgfowh T X % WH et 0 3 1 § 3R P(X =0) =3 P(X = 1), d var (X) & :
@ L b) —

16 16

5 3
(c) E (d E

el Ud Higeri % Ueh T Y 3ed 39 30 99 § | el Jeu % Hg ol 3iga 3w 329 2wl
et Hige13Tl 3 THg <hl 3fad 37 27 99 2 | I qeu1 shl G Ud Afgeraii <l St 1 31ard
2

(@ 2:3 by 3:2

(c) 3:4 (d 4:3
T S o foTu Afe mifeent = 7 9 95T = 9 8, AT SeA HI A § -
(a 6 b 7
() 8 (d 9
2 n

éﬂﬁz,l,l,(lj (lJ HIATA R :

27\2 2
@ ("M -1)/2"(n+1) (b) (2" -1)/2"(n+2)
) (2% -1)/2""(n+2) @ @-1)/2"m+1)

TMA R TH Ty



29. For a binomial distribution if mean and variance are respectively 4 and 3 then the

probability of two success will be :

5 20
(a) g (b) g

4 20
(c) 743 (d 743

30. In a thesis of 260 pages there are 195 typing/printing errors, which of the following
statement(s) is/are correct ?

(1)  Probability that random sample of 12 pages will have no error is ¢°.
(2) Probability that random sample of one page will have no error is zero.

Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only(2)
(c) Both (1) and (2) (d) Neither (1) nor (2)

31. Let X be a random variable which follows Poisson distribution such that P(X = 1) = P(X =2).
Then P(X=0) is :

[e2=0.1353]
(a) 0.7389 (b) 0.1353
(c) 0.1693 () 0.1414

32. In the Poisson frequency distribution, frequency corresponding to 3 successes is 3 times

frequency corresponding to 4 successes. The mean of the distribution will be :
(@) 6 (b) 5
(c) 4 (d 3

33. The scores of an entrance examination are known to be normally distributed with a mean
118 and standard deviation as 12. If a candidate obtaining the score of at least 100 is declared
successful, then the probability that a candidate chosen at random will be successful is :
(given : Z (1.5) =0.4332)

(a) 0.4332 (b) 0.9332
(c) 1.5 (d) None of the above

SeriesA B e e




29.

30.

31.

32.

33.

Ife ueh fgue s 1 w1e 9 TEOr AT 4 3R g B, I < TheAdT a1 <hl TTRrekar gt

5 20
(a) E (b) E
20

(c) 743 (d 743

260 =11 % U Y Ya-y (i) § 195 Tshor/ggm et & | e | | 3 |1/3 wue ad
8/2 2

(1) 1291 = Ingfese ufiest ® I8 Ff 7 37 1 Ik ¢ 9 7 |

(2) b U= % Ao Slteet # RIS e T 3 A wrfehar A R |

ﬁ@@%@gﬁwgm:

%c:

(a) I (1) (b) HIA (2)

(© (1)3R ()2 (d) Ad(1)IMIAA(Q2)

Ife Tk Agfeeh =X X Teh U Wil (Poisson) S =T JATe <hid BT f/@i P(X = 1) = P(X = 2),
APX=0)HIOAAE :

[e2=0.1353]
(a) 0.7389 (b) 0.1353
(c) 0.1693 (d) 0.1414

T T SRERAT S | 3 HherdT ael! SR, 4 Hhetd! aTell SReTdl % TR | S
T B

(@) 6 (b)) 5
(c) 4 (d 3

Teh JoI91 Tt o 37k JamT= foafia &, T aer 118 9 ues famem 122 | afg su @ wn
100 37 T i TTel IFIGAR I Thel HTYT R STAT B A1 Ig=se g T IR & 9%
fem? .z (1.5=04332)

(a) 0.4332 (b) 0.9332
() 1.5 (d) 37w Y B T8

TMA e E— Y



34. Match List-I with List-II and choose the correct answer using the code given below the lists.

List-I List-11
A p=2x S(xp) 1. Variance of continuous distribution
J
o 2. Mean of continuous distribution
B. pu-= jx F(x)dx
C. o2= §( X, - w? £ ( X)) 3. Mean of discrete distribution

© ) 4. Variance of discrete distribution
D. o?= [(x—p)’f(x)dr

Code :

A B C D
(a 1 2 3 4
(b) 4 3 2 1
c) 3 2 4 1
(d 4 3 1 2

35. For the normal distribution, the first moment about origin is 35 and second moment about
35 1s 10. The first four central moments w, W,, Wy, W, are :

@ w=0,u=0,p=10,p,=30 (b) p; =0,p,=10,u;=0,p,=300
(© m=35pu,=10,u3=5n,=50 (d) p,=35p,=10,p;=25,p, =350

36. For what values of a and b, the differential equation
(ay? +x +x%) dx + (y¥ -y + bxy) dy = 0

is exact ?
(a) VabeR:2a=b (b) VabeR:a=2b
(c) VabeR:a=b (d) None of the above

37. Consider the following statements :

(1) On making the ordinary differential equation free from fractional powers, the highest
derivative occurring in it tells its order.

(2) The general solution of an ordinary differential equation of order n contains n arbitrary
constants.

Which of the above statement(s) is/are correct ?
Select the correct answer using the code given below :

Code :
(a) Only(1) (b) Only (2)

(c) Both(1)and (2) (d) Neither (1) nor (2)

Seriend " v Ve




34.

35.

36.

37.

-1 sl FE-11 & gAfd shifore 3Tk giei o i fow 7 e 61 s o aed ST g

-1 HE-11
A p=2x f(x) 1. &ad sed ol JE
J
% 2. Oqd s &1 e
B. pu-= jxf(x)dx
C. o*=3(x,-w’f(x,) 3. 3THAd 9 1 T
J

o 4,  37Hdd S 1 TE
D. o= [(r—p’f(x)dx

%R

A B C D
@ 1 2 3 4
(b)y 4 3 2 1
(c) 3 2 4 1
(d 4 3 1 2

TEMTR] S | Yefeig o HTue uge S0 35 @ 31 35 % |el gl 3T 10 2 | 98t 9’
qupupuyuﬁi

@ w=0,u=0,p=10,p,=30 (b) p;=0,p,=10,u;=0,p,=300

(© w=35uw=10,p;=5u,=50 (d) p, =35 u,=10,p;=25,u,=350

a YT b % ford 71 o foTu, 3rerehet Tefientor

(ay? +x +x%) dx + (y¥ -y + bxy) dy = 0

T R ?

(a) VabeR:2a=b (b) VabeR:a=2b
() VabeR:a=b (d) 37w Y B TE
Frafaftaa seuat w o Hifs

(1) TIYRT 37eehel FHIHLIT i F=ITeTeh a7l ¥ To hid T SHH 3T 1ol I 3Taehald]
3Heh! TS I 2 |

(2) n IS ThHT TR 3Taehet THIHTT hi AU BT n ToS I bl THI S AT & |

I A H A B H /A B/E 7

@:
() e (1) (b) e (2)
() (1)3R(2)gHi (d) AQ(1)IARAE(Q2)
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38. The general solution of the differential equation % =@x+y+1)Yis:

(a) 4x+y+1=2sin(2x + c¢), where ‘c’ is arbitrary constant.
(b) 4x+y+1=2tan (2x +c), where ‘c’ is arbitrary constant.
(c) 4x+y+1=2tan"! (2x + c), where ‘¢’ is arbitrary constant.
(d) None of the above

39. The general solution of the differential equation (x + 2y?) % =yis:

(a) x=y3+cy, where ‘c’ is an arbitrary constant.
(b) x*>=y3+cy, where ‘c’ is an arbitrary constant.
(c) x*>+cx=y?>, where ‘c’ is an arbitrary constant.
(d) None of the above

2
40. The particular integral of the differential equation % - 3% +2y=e>is:
() 1 e (b) e
2
I s
(c) ¢ (d —e*

41. The general solution of the partial differential equation (mz — ny) p + (nx — Iz) q = ly — mx;

where p = % andq=%is:
X

(@) Ix+my+nz=dx*+y?+2z%) (b)) Ik+tmy+nz=¢(x+y+z)
() Px2+m?y?+n2z2=¢p(x+y+z) (d) None ofthe above

42. The partial differential equation obtained from z = xy + f(x? + y?) is :
(@ px—qy=x"-y (b) py-qr=y -x
(©) px+qy=x*+y (d) py+tagr=x*+y

43. If A, B, C are either constant or functions of x and y, then the second order partial differential

2 2 2
equation A 8—121 +B ou +C 6—121 +F (x,y, u, p, q) =0 will be elliptical if :
Ox Ox Oy oy
(a) B>2-4AC=0 (b) B2-4AC<0

(c) BZ—-4AC>0 (d) None of the above
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38.

39.

40.

41.

42.

43.

Jreehel THTH %=(4x+y+ 1)? 1 SATIH BA &

(a) 4x+y+1=25in(2x+c),G|%T‘c’@?s§3ﬁ|'{%|
(b) 4x+y+1=2tan (2x +c), & ‘¢’ WS FH R |
() 4x+y+1=2tan"! 2x+ c), T&l ‘¢’ W=D 2 |

(d) W W H HIE TE

el THISTOT (x + 2y3) %=ywmw%:

(@) x=7y3+cy, &l ‘c’ Teh L= TR 2 |
(b) x3=y3+cy, &l ‘¢’ Th Tes I T |
(c) x3+cx=y3, &l ‘¢’ Teh TI=d TR R |
(d) ST | H Bl T

2
3T THIHLT %‘3%+2YZCSXWWW%:

1 _

— XX b S5x
(a) 26 (b) e
© @ @ o

12

WWW(mZ—Hy)er(nx—lz)qZIy—mx;G%'Tp:%,qZ%,WW
AR
(a) Ix+my+nz=p(x2+y?+2z%) (b) Ik+my+nz=¢(x+y+tz)

© PA2+miy?+n’?=¢(x+y+z) (d) SUYFHYHE T

z=xy+f(x2+y2)ﬁmmmwwm%:

(@) pr—qy=x*-y? (b) py-qr=y*-x*
() pxtqy=x>+y? (d) pytar=x2+y?

Ifg A, B, C I A1 3= & AT x AAT y & BeH &, df Tgefia ife o1 37f3reh 3rerehet Gufiehton
2 2
A g O Zy‘;+F(x,y,up,q)=oaﬁaﬁzrzﬁTnsza:

o> Ox Oy
(@ B2-4AC=0 (b) B2-4AC<0
(c) BZ—4AC>0 (d) 3T T ¥ DI T

B3 7 C— BT Y



2/3
2 2
44. The order and the degree of the differential equation 3 % = {1 + (%j } are respectively :
(@) 2and]1 (b) 2and2
(c) 3and2 (d 2and3

45. The solution of the differential equation % =" "Y + 6x2 eY, where y(0) =0, is :

(@) e+eV+x3-1=0 (b) e +e¥+2(x3-1)=0
() e+ev+2(x*-1)=0 (d e+eY+x3-1=0

46. With reference to the solution of the differential equation
(2 -y} dv +2xy dy =0, y(1) = 1
consider the following statements :
(1) TIts solution is a circle of radius unity.
(2) Its solution is a circle passing through the origin.
(3) Its solution is a circle whose centre lies on x-axis.
(4) Its solution is a circle whose centre lies on y-axis.
Which of the statement(s) given above is/are not correct ?
Select the correct answer using the code given below :

Code :
(@) Only (1) and (2) (b) Only (2) and (4)
(¢) Only (1), (2)and (3) (d) Only (4)
) ) . . dy x—-y+3 .
47. The general solution of the differential equation —= ——— is:
2x—=2y+5

(a) x-y+log(x—y+2)=c,where ‘c’is arbitrary constant.
(b) x-y+log(x—2y+2)=c, where ‘¢’ is arbitrary constant.
(c) x-2y+log(x—y+2)=c, where ‘c’ is arbitrary constant.
(d) x-2y+log(x—2y+2)=c,where ‘c’ is arbitrary constant.

48. The general solution of the differential equation y___ 1 1S :

x3y3 — Xy

2 s .
=1+y%+ceY, where ‘c’ is arbitrary constant.

(a)

Y
2
1 2 . .

b) —=1+ y? +c e¥", where ‘¢’ is arbitrary constant.
X
X ) 2 s .
—=1+x"+ce", where ‘c’ is arbitrary constant.
y
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) 2 2/3
44, 3Thol THIRT 3 4y _ 1+ dy ) Ife T °1d HAT: B
dx? dx

(a) 2Tdl (b) 212
(c) 3Td2 (d 2143

45, S HE %Ze’”H@cz oY, &l y(0) = 0, BT EA R -

(@) e+eV+x3-1=0 (b) e +e¥+2(x3-1)=0
() e+ev+2(x*-1)=0 (d e+eY+x3-1=0

46. 3T9ehel GHIHT (x2 — y2) dx + 2xy dy =0, y(1) = 1
% B o gy H FfetRad emi W fomm $Hifse
(1) 361 & 3h1s AT HI TH A 3 |
(2)  TEHI & LA H R A T I 2 |
(3) SHHI & Ush I & STEhT heg; x-3781 W fEr B |
(4) U &S Uh I & TEhT hvg; y-3187 T IR@ 2 |
I e T8 B H QB A1 /HH A T R/ 2

ﬁ@@%@gﬁwgm:

@:

(a) e (1) 3R (2) (b) I (2) IR (4)
(c) e (1), (2) 3R (3) (d) Ha (4)

47, s TdEm Yo Y oo
dx 2x-2y+5

(@) x—y+log(x—y+2)=c, &l ‘c’ TS I 2 |
(b) x—vy+log(x—2y+2)=c, TEl ‘¢’ WS I 2 |
() x—2y+log(x—y+2)=c, &l ‘c’ WS I 2 |
(d) x—2y+log(x—2y+2)=c, &l ‘¢’ WS F=H 2 |

48. i i 331 1 AMTh BA © :
X7y’ —xy

(a) lz= 1 +y2+cey2,5|3'°[‘c’@'c_$§33laI% |
x

(b) %=1+y2+ceyz,5|%:i"c’@?i§3?a'{%l
X

(c) %Z 1 +x2+ce, Tal ‘¢’ T 3= |
y

(d) iz= 1+x2+ce, Tal ‘¢’ T 3 g |
y

 Series-A
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49. The particular integral of the differential equation —5-+y=sec xis:
dx

(@) xsinx+cosxlog, |cos x|
(b) —xsinx+2cosxlog, [cos x|
(c) 2xsinx—cosx log, |cos x|

(d) 2xsinx+cos x log, [cos x|

50. The complete solution of the partial differential equation x*p? + y>q® =4 is :
(a) zzmlogeeralogeerb
(b) z=alog x+ \/mlogeerb
(©) zzx/mlogex—alogeerb
(d) z=alogex—\/mlogey+b

51. With reference to the partial differential equation
o’u . d%u ., du du
— 42— +sin“x—5+—=
8x2 Oox 8y ayz 8y

consider the following statements :

0

(1) Ttiselliptic for all x # (2n— 1) g, n e N.
(2) TItis parabolic for all x =(2n - 1) g, n e N.

(3) Ttis hyperbolic for all x # (2n — 1) g neN.

(4) It is parabolic for all values of x.
Which of the statements given above is/are correct ?
Select the correct answer using the code given below :

Code :
(@) Only(1)and (2) (b) Only (2)and (3)
(c) Only(3)and (4) (d) Only (4)

52. The curve through the point (1, 1) in the xy-plane having the slope (—y/x) at each of its points

is :
(a) xy=1 (b)) x*-y*=1
() y*=x (d) None of the above
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49.

50.

S1.

52.

2
T THIHTI jx_g+y=secxwﬁﬁ1§ww%:

(@) xsinx+cosxlog, |cos x|
(b) —xsinx+2 cos xlog, [cos x|
(c) 2xsinx—cosx log, |cos x|

(d) 2xsinx+cos x log, [cos x|

HIT1eh FFerehet THIERT x2p? + y2q2 = 4 HI QU B & :
(a) z=mlogex+alogey+b
(b) z=alog,x+V4—-aZlog, y+b
(c) z=\/m10gex—alogey+b
(d) z=alog,x—V4-a’log, y+b

& Tey # fferfiaa et W fomm Shifve
(1) Fadix=2n- 1) g,n e N & foru defeefia 2 |
2) TEEhx=2n-1) g,n e N % foTu et ¢ |

(3) FEEHx=(2n- 1) g,neNésféwﬁwﬁ%%|

(4) TE x % G¥t AT o TTT TWareAlres 2 |
YR AT H A B A1 /R A T B/ ?

%<

(@) e (1) 3R (2) (b) e (2) 3R (3)

(c) T (3) 3 (4) (d) e (4)

xy-F9adA 5 fog (1, 1) | TSI ATAT AT 370 T feirg TR SE0TT (—y/x) T&H ATl 956 & -
(a xy=1 b)) x¥*-y*=1

© y=x (d) SUdF H | I T

TMA e Y



53. For the partial differential equation
2xz — x*p — 2xyq + pq =0
Which of the following statement(s) is/are correct ?
__ Wy
x*—q 2xy-p’
dz _dp
p)c2 —2pq + 2xyq 27+ 2px

(1) Charpit’s auxiliary equation is

(2) Charpit’s auxiliary equation is

(3) From auxiliary equations we get q = ¢, (a constant).
(4) Complete integral is : z=c, y? + ¢,(x? —¢,)

Select the correct answer using the code given below :

Code :
(a) Only (1) (b) Only(1)and (2)
(¢) Only (1), (2) and (3) (d) All(1),(2),(3)and (4)

54. The general solution of the partial differential equation
o%u o’u  o%u
5 +2 +—

Ox 0x0y oy

involving arbitrary functions ¢, and ¢, is :

:_XG'X+y

@ =gy Y0+ e

x—1

(B) u=d,(y-0)+xdy(y—x)+ T Lery
© u=¢1<y+x)+y¢2(y+x)+§ex+y

@ =gy Dyt e

55. The complete integral of the partial differential equation \/E + \/a =1lis:

(@) z=ax—(1-+a)ly+c (b) z=ay+(1++a)Px+c
() z=ar+(1-+a)y+c (d) z=ay—(1++a)Px+c
. : . ) . ) d2y dy .
56. The particular integral of the differential equation (1 + x) @ +(1+x) ™ +y=sin 2{log
(1+x)}is:
(a) %sin 2{log x} (b) %sin 2x
(c) —%sin 2{log (1 +x)} (d) —%sin 2(1 +x)
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53.

54.

55S.

56.

AT 3Terehet HYRTOT
2xz — x*p — 2xyq + pq =0
% foru fferfaa o & o 91/ @ FeA HEl 8/2 2
(1) =Rfe &1 Tareh Tefie 2 ; 2dx b
x“—q 2xy-p
(2) =i 1 HEwEH FHFOIR : — dz __d
px~ —2pq+2xyq 2z+2px
(3) HEH® THIHUN ¥ g0 I hid & q = ¢, (T 3TN).
(4) EEAHAR:z=c, ¥ +c,(x2 —c,)
ﬁ%ﬁéﬁﬁéwwa’ﬁnz
%c:
(a) haet (1) (b) e (1) 3R (2)
(c) e (1), (2) R (3) (@ = (1), (2), (3) 3R (4)

CINEICETG Rt ICTw]
0% o’u  o%u
3 +2 +——
ox 0x0y Oy
1, TS B! ¢, IR ¢, o 1Y, HATH FA 2 :

@ =gy Y0+ e

:xe’X+y

O =y x0T

© W=y )y by ) ety

@ =y Dyt e
3T 3rershet THIEHT 4/p +/q = 1 %1 o quTHet 2 :

(a) z=ar—(1-+a)ly+c (b) z=ay+(l++a)Px+c
() z=ar+(1-+a)Py+c (d) z=ay—(1++a)Yx+c

2
T FHIERT (1 + x)2 jx—§+(1 +) %er:sin 2{log (1 +x)} o1 faf3Te TuTHA B
(a) %sin 2{log x} (b) %sin 2x

(©) —%sinZ{log(ler)} (d) —%sin2(1+x)

IMA T T T T Ty T T T



57.

S8.

59.

60.

61.

Match List-I with List-II and choose the correct answer using the code given below the lists.
Refer to the partial differential equation :
2 2 2
x8 D it Ou +8 u+@+2@+6u:0
ox?  axot o> ox

List-1 List-I1
(Type) (Condition)
A. Hyperbolic I. 2-4x=0
B. Parabolic 2. t2_4x<0
C. Elliptic 3. t2-4x>0
Select the correct answer using the code given below :

Code :

(@ A>3, B>1,C->2
b) A>1,B—>2, C->3
c) A—>2,B->3, C-o1
d A->2,B->1,C->3

The Newton-Raphson formula for finding the square root of a prime number p is :

2 2
_*n—P X, +p
(a) Xl — ;Tn (b) n+l ;Tn
© x. = 2x§+p d x. = 2x§—p
n+l 2x, n+l 2x,

Find f(5) from the data given below :

X 0 |1 |2 3 4

fix) |3 |6 [11 |18 |27
(a) 32 (b) 34
(c) 36 (d) 38

The sum of all the second divided differences of f(x) for the data
X 0 2 5 7
flx) [ 14611086 |90

is :
(a O by 2
(c) 4 (d 6
The interpolating polynomial f(x) for the data
X 3 7 9
f(x) 6 58 108
is :
(@) fx)=x*+x+2 (b) fx)=2x*-7x+9
(c) f(x)=2x*-3x-3 (d f(x)=x*+2x+9
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57. -1 - 11 5 gafora Hife 3R gl o = feu T8 e 1 = o T8 ST AT |

2 2 2
ST STaet TR 2 121+t 0w 0 §+@+2@+6u=0wm?ﬂﬁn|
Oox oxot ot ox ot

Eil-1 EI-11

(THR) (3T
A, FfdEeRen 1. 2-4x=0
B. wWadRe 2. 2-4x<0
C. dreexi 3. 2-4x>0
el o T e © wEl WY

%c:

(a A>3, B->1,C->2
b)) A->1,B->2, C->3
c) A—>2,B->3, C-o1
d A->2,B>1,C->3

58. U ITUTST HEAT p 1 YA AT i o I A -THH 7 2

2 2

_ X P _ Xy tP
a) x =2 = b) x,  =-"20 <
@ Ty 2x, ®) iy 2x,
2x§ +p 2x2 -p
¢) x ,, =-—n2 = d x_ ==2
© T 2x, @ T 2x,

59. = fo T 3tTRS T (5) T HH AT ST
X 01 ]2 [3 |4
fo) |3 |6 |11 [18 [27

(a) 32 (b) 34
(c) 36 (d) 38
60. 3fhe

X 0 2 5 7
flx) | 146 110]86 [90
& T f(x) = Tt el fernfora st w1 ot 2

(@ 0 (b) 2
(c) 4 (d 6
61. 3Tihg
X 3 7 9
f(x) 6 58 108
% foTu 3r=aarsht sIgue fx) B -
(@) f(x)=x*+x+2 (b) f(x)=2x*-7x+9

(c) f(x)=2x*-3x-3 (d fx)=x*+2x+9
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62. The solution of the initial value problem
dy
—=1-2xy,y(0)=0
. y» ¥(0)

by Picard’s method obtained upto third approximation is :

4 s

(a) y=x—zx3+—x (b) y=x—ix3+£x5

3 15 3 15
2 4 4 2
c =x+ =x - —x d =x+ —x - —=x
© vy YT d vy YT

63. Suppose we apply an iterative method and obtain the following errors in the first four steps :
1072, 1074, 1078, 10716
The convergence of this method is :
(a) Linear (b)  Quadratic
(c) Cubic (d) None of the above

64. Consider the following statements :
(1) The rate of convergence of bisection method is linear.
(2) The rate of convergence of Newton-Raphson method is quadratic.
Which of the above statement(s) is/are correct ?
Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only(2)
(c) Both(1)and (2) (d) Neither (1) nor (2)

65. The second divided difference of Lfor a,b,cis:

2
(a) o (b) a?b?c?
a?b’c?
ab+bc+ca
(C) ab + bC +ca (d) W

66. Let A, V and E denote forward difference, backward difference and shift operators
respectively. Then which of the following relations is/are true ?

(1) EV=VE=A

2) A-V=AV

(3) (I+A)(I-V)=E,lis the identity operator
Select the correct answer using the code given below :

Code :
(@) Only(1)and (2) (b) Only (2)and (3)
(c) Only(1)and (3) (d) None of the above
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62.

63.

64.

65.

66.

TREYeh T T

dy
—2=1-2xy,y(0)=0
. Yy, y(0)

w1 fuente fafy @ gate af-iehe o T g 2
2 5. 4 4 2
a =x——x+ —x b =x— —x 4+ =¥
@ yoxo g by y=xm
2 4 4 2
c =x+ =X - —x d =x+—x - —=x
() vy 3 T d vy 3 T

AT i fob 7 weh gt ferfr o1 st sheeh e 9 =won § feferfaa gfeat we e @
102,104,108, 10716

zq faftr o1 srfireo 2

(a) W& (b) feamdh

(c) Framch (d) 39§ T BIg TE
frafafga s w fomm Hifse .

(1) @z ferfer <t sriveor g Wi gt 2 |
(2)  eA-Twe ferfer o srfveror e femmd g R |
ST oA 8 I HT /B A Y Ted B/ 7

%R
(@ F1) (b) I (2)
(© (1)3R ()2 (d) T () IRIAR(Q2)
a,b,c%%q%m%ﬁaﬁwﬁam%:
X
1
(a) m (b) azbzcz
(c) ab+bc+ca (d) %

T T 56 A, V 3TR E ShueT: 310 3= 999 3Tl a2 feemo Gehieh fHeid &id & | a9
freferRaa gl § § 1 91/%H ¥ S 9 8/ ?

(1) EV=VE=A

(2) A-V=AV

(3) (I+A)(I-V)=E, "% G 2 |

%R
(a) had (1) 3 (2) (b) W(2?3ﬁT(3)
(c) hae (1) 3R (3) (d) 3o H @ H1S T

TMA - Y



67. For which of the following functions Newton-Raphson method fails for first approximation

X =27

13 2 13 7,
(a) fix)= Ex —3x~+ 8x (b) fix)= Ex — Ex + 12x
(c) fix)= %x3 — % x4+ 20x (d) fix)= %x3 — 1—21 x%+30x

68. The Newton-Raphson formula to approximate the value of Y8is:

4 5
_x, +8 _ S5x; +8
(a) xn+1 - _xr31 (b) xn+1 - 4x§
4x% +8 4x° +8
() =1 d x, =-"2
ntl 5x3 ntl 5xflt

69. If N is a natural number, then which of the following formula/formulae is/are correct by
using Newton-Raphson method ?

Xn+—
xn
N
2xn+—2
xn

(3) Tofind YN, x, = %(kxn+ﬁ]

N |

(1) Tofind VN, x_,,

3 —
2) Tofind IN, x_,, =

W | —

k
n

4) ToﬁndL xn+1=l(xn+ : J

JN 2 N x,

Select the correct answer using the code given below :

Code :
(@) Only(1)and (2) (b) Only(3)
() (1),(2)and (3) (d) (1),(2)and(4)

70. In the Gauss elimination method for solving a system of linear algebraic equations,
triangularization leads to

(a) asingular matrix (b) adiagonal matrix

(¢) alower triangular matrix (d) an upper triangular matrix
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67. ARG Wt H | fopgres foTg =g farfer wrem wfmished x, = 2 % o fae &t 2 2

68.

69.

70.

(@) f(x)= §x3—3x2+8x (b) fx)= §x3—%x2+ 12x
1 9 1 11

¢) fx)=—-x*-=x*+20 d) fx)=-—x— — x2+30

() f(x) 35 5% x (d) f(x) Rl x

}/8 1 Af=rehe W W1t i o foTT FeA-Twe g 2

4 5
X, +8 S5x; +8
(a) xH:n_ (b) X = n4
" xi g 4x,
4x% +8 4x +8
(© Xy =— (d) x,=—"
ntl 5x§ ntl 5xfl1

Ife N Teh Tehfeh & &, @ <A - fafer 1 s & W frefafaa 8 @ s ar/<R 3
T EE8/a?

(1) /N3 & % for, xn+1=%(xn+ﬁj
xIl

2) AN @ HE * for, xn+1=%(2xn+£2j
xn

(3)  W/N @ Fe % fe, xnﬂf(kxw%
(4) Lsnawé;fm, X =l[xn+ ! j
JN ) N x,
Hrr fed T e & T I g
%R
(@) =haet (1) 3R (2) (b) e (3)
© (1).(2) 3R 3) @ (1), (2) 3R (4)

Yger siemiiiT T 3 e e 1 5e w0 3 for i freim fafl 3 Bragsfeo #r
S TR

(a) U ITSHHAUIE SHATE i (b) e fool smTegE 1

(c) T forred oo e 1 (d) 3= s arregg i

T B T Sarien A



71.  The n? approximation y,, to the initial value problem

dy
- = fxa ) Xo) = ’
I (x, ¥), ¥( o) Yo

by using Picard’s method, is given by :

@  ¥,=Yo— |5 yn)dr (B y,=Yo+ [ Yuoi)dx
X0 X0
©) Y=Y, T If(x, y)dx (d) None of the above
0

72. If A is the forward difference operator, then the value of A log f(x) is :

(a) log {f(x) +—Af'i(x))} (b) log {1 + Af(f)(;)c)}
X

(c) log {f(x) + %} (d) None of the above
X

73. For equally spaced data Newton’s forward interpolation formula is most suitable when
interpolation is done

(a) atthe end of the table (b) at the beginning of the table
(c) in the middle of the table (d) anywhere in the table

74. What is the value of a + b + ¢ when the solution of the system

a 2 1||x 1

0 b 2(lyl=|2

0 0 cf||z 3
isx=1,y=1,z=17?
(@ 3 (b) 2
() 1 (d 0

75.  Which of the following statement(s) is/are true ?
(1) The n'! forward difference of a polynomial of degree n is constant.

(2) The n'® divided difference of a function f(x) for Xis X5 ooy Xy X, 41 1S Symmetric in

X1y Xy evens Xy X4
(a) Only (1) (b) Only(2)
(c) Both (1) and (2) (d) Neither (1) nor (2)
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71.

72.

73.

74.

75.

Tuente <t farfer =1 ST ohteh, IR T T9E

dy
- = fxa ) Xo) = ’
I (x, ¥), ¥( o) Yo

1 nall HieTohed y, Team Sman g
@  Ya=Yo— [f0xyn)dr ®) Yo=YpT [f0rynp)d
X0 X0
© Yo=Yyt [fxy)dr (d) I H B FE T
0

Ife A 3T IR Ghh 7, a1 A log f(x) FTAF R :

(@) log f(x)+ 21 (b) log {1+Af(x)}
f'(x) f(x)
A f(x) : .
(c) log {f(x”ﬂ} (d) ST | H Bl T
TH-GEY 3fehs o TTT =Ig T 3T ST=TCTH Y T8 ITYFI T B[l 8 S8 STTeSH (Rl S
(a) WOl 3= H (b) |OR % TRy &
(c) WRUfiHAFH (d) |l ¥ %l oft
ECACEID]
a 2 1[x] [1
0 b 2|lyl=]2
00 cl|lz| |3
HEAx=1,y=1,z=18, TWa+b+cHIATRTR?
(@ 3 (b) 2
(© 1 (d o
frfefiga oA § @ S 91/ G FATTI B/ 2

(1) n=Td % foreft SgUe T nal 37 3T =R BT 2 |

2 x,x,, ...,xn,xnﬂ%mwf(x)WnaTﬁﬂTﬁﬁle,xz, ..... xn,xn+1ﬁWﬁﬁ@ﬁT
2

(a) e (1) (b) Fa (2)

(© (DI Q)qH (d) Fd(1)ARAE(2)

T BT ) T



76. Given the initial value problem :

Y _Y=¥ J0)=1

dr y+x
Using Euler’s method with h = 0.02, what is the approximate value of y at x = 0.04 after two
steps ?
(a) 1.0200 (b) 1.0577
(c) 1.0982 (d) 1.0392

77. In the solution of the system of equations
8x — 3y + 2z =20,
4x + 11y —z =33,
6x +3y+12z=35,
by Gauss-Seidel iteration method, the value of x in the second iteration is :
(a) 2.00 (b) 2.09
(c) 250 (d 299

78. The solution of the initial value problem
dy
—=1+xy,y(0)=1
. y» ¥(0)

by Picard’s method, in the second approximation, is obtained as :

3 4

@ y=l+x—xi+x-af (0) y=l-xeeds ot
2 3 4 2 3 4

X X X X X x

c =l+x+—+ —+ — d T
© vy R @ vy Tt

79. Which of the following intervals is appropriate for initial approximation to solve the
equation x> — x2 — 2 = 0 by Regula-falsi method ?
(@ [0,1] () [-1,1]
(© [1,2] (d) [2,3]

I .

80. The extremal of the functional J[y] =
(a) acircle (b) astraight line
(c) aparabola (d) anellipse
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76.

77.

78.

79.

80.

IR 7 99531

dy _y=X 0)=
dx_y+x’ym) :
@AY 2 | h = 0.02 % T, R H fIfer &1 3= A g, G =W §1E x = 0.04 Wy H

AT A RIS 2

(a) 1.0200 (b) 1.0577
(c) 1.0982 (d) 1.0392
gHfrepton o

8x — 3y + 2z =20,

4x + 11y —z =33,
6x +3y+12z=135
! M- T Wik foafer & g s W T TRaid 6 9 x H1 A 3

(a) 2.00 (b) 2.09
(c) 2.50 d) 2.99
firente i farfer gra ymfires |1 T

%Zlery,y(O):l
1 fgdior afeper Ty gt 2

3 4

(@ y=1l+x-—x?+x—x* (b) y=1—x+x2+%+%

_ Xyt _ 2o X
(c) Y—1+X+7+?+? (d) Y—I—XJFT—?JF?
T x3 — x2 — 2 = 0 I TAT-BTeH! fafr & g1 e o fofw ymrimres af=iehe gq Fefriaa
=TT B 8 I 9T Sael S & 2
(@ [0,1] (b) [-1,1]
(c) [1,2] (d) [2,3]

X N2
T J[y] = f—m}(}])dxwa'@l% :

X0
(a) ThId (b) T WA @I
(c) Teh W™ (d) U T

T B — Sy



81.

82.

83.

84.

1

The extremal of the functional J[y] = J {(y")? + xy} dx subject to the conditions y(0) = 0 and

0
_ 1.
y(l)—12 1S :
(a) y=% b) y=x
x3
(c) y=1; d y=x

X

If for the functional J[y] = jF(x, y, V') dx, the integrand does not depend on x explicitly,
%o

then the first integral of Euler’s equation is :

(a) F-y Fy, = ¢, where ‘¢’ is arbitrary constant.

(b) F+y Fy, = ¢, where ‘¢’ is arbitrary constant.

() «x Fy, = ¢, where ‘¢’ is arbitrary constant.

(d) Fy, = ¢, where ‘¢’ is arbitrary constant.

X

The necessary condition for the functional J[y] = j F(x, y, y') dx to be extremum is :

Xo

() F,+ %(Fy,) =0 (b) Fy+ %(Fy) =0

(©) Fy,- %(Fy) -0 (d) F,- %(Fy,) =0

1

Find the extremal of the functional J[y] = j(xy + y% — 2y%y") dx subject to the conditions

0
y(0)=1,y(1)=2.
(a) x+y=0 (b) x+y+1=0
(c) x—-y+1=0 (d) No extremal exists
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81.

82.

83.

84.

1

ﬁy(0)=oqa’y(1)=%é:amﬂqwan[ypf{(y')zmy}dxamarrr%:
0
(a) y=% b) y=2
(c) _x (d) y=x
y=1; y
HEWJ[y]=jF(x,y,y')dxésﬁqwmvgéwﬁxmﬁ%&q—ﬁm%,aﬁm%
HHIRTUT oh1 TUH THThR &

(a) F—y'Fy,Zc,Gﬁ‘c’@?@W%l
(b) F+y Fy=c, &l ‘¢ &os 3R |
() xFy'Zc,Gﬁ‘c’@%W%l

(d) F,=c, &l ‘¢’ T&es TR |

X

1th%J[y]sz(x, y, y') dx o = B <l HATERTH 34 & ;

(@ F + %(Fy,)=o (b) F,+ %(Fy)=o

(©) F,- %(Fy)=o (d F, - %(Fy,)=o
1

31t y(0) = 1,y(1)=2%531%ﬂ:rwny]=f(xy+y2_2y2y')dxwawama?rm|
0

(a) x+y=0 (b) x+y+1=0

() x—y+1=0 (d) %I femm TR 2 |

7 7 C— R T g



8s.

86.

87.

88.

89.

90.

The extremal of the functional J[y] dx is the family of circles

*
:J‘v1+<y>2
X
%o
(a) having their centres at the origin (b) whose centres lie on the x-axis

(c) whose centres lie on the y-axis (d)  which touch the y-axis

1

The extremal of the functional J(x2 + y2) dx subject to the conditions y(0) = 1, y(1) =2

0
1S :
(a) 2y=x’+1 (b) y=x
(c) y=x+1 (d y=x+2

Find the curve joining two given points, which when rotated about the x-axis, generates the
surface of minimum area.

(a) acatenary (b) acycloid

(c) acardioid (d) aparabola

X

Euler’s equation for the functional J[y] = f (y2—yy' +y?) dxis:

X

0
(@ y'=x (b) y"+x=0
) y'=y (d y'"+ty=0
/2

The extremal of the functional J[y] = f (y?2 — y?) dx satisfying the conditions y(0) = 0,

0
T
—|=1lis:
y(zj
(a) y=sinx (b) y=sin2x
(c) y=cosx—sinx (d) y=sinx+cosx

If D is a bounded region in the xy-plane, then Euler’s equation for the functional

2 2
J[z (x, y)]=jf {(%) —(%j }dxdyis:
S [\

2 2 2 2
(a) 6_5_6_520 (b) 8_§+5_§=0
oy~ Ox ox~ Oy
0%z 0%z
() —=0 d —=
oy? P
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8s.

86.

87.

88.

89.

90.

Xl ; 2
WJ[y]=j—“l+)(CY)dxwam3——r§?ﬁw%%

(a) Tk g gEATSg W@ € | (b) T Hg x-IT WG E |
(c) TFFgy-ATRREE | (d) ST y-37&T ! TR HLd & |

1
sra“fy(O)z1,y(1)=2és3wﬁ:rwf(x2+y'2)dxwaw%:
0
(@) 2y=x2+1 (b) y=x?
() y=x+1 (d y=x+2

<1 o T ferg i bt ForetT e o8 a1k T <hifSTe fordt Star x-378 9 i ST ST & @ =ad

&t 1 8 S BT 2 |
(a) Ush TSIsh (b) T Tk
(c) ThBEI™ (d) T e

WJ[y]=j (y2— yy'+ y2) dx o oI 37Taer o1 arfiehtor 2

Xo

(@ y'=x (b) y' +x=0
© y'=y (d y"+y=0

/2

@t y(0) =0, YG} 1 %1 FE T BT BTt J[y] = j (y2—y?) dx BT R
0

(a) y=sinx (b) y=sin2x
(c) y=cosx—sinx (d) y=sinx+cosx
Ife xy-aHaet # D U UREg & 7,

BT I[z (x, ¥)] ZJJ {(%jz _(%T}dxdyéxﬁqaﬁwwmé:

0’z 0’z o’z 0%z
(a) ——-——= by —+—5=0
8y2 ox? ox? 8y2
2 2
© %ﬂ) @ S50
X

 Series-A



91. Consider the following statements :

(1) A necessary condition for the differentiable functional J[y] to have an extremum for

y= }A/ is that its variation vanishes for y = §/
(2) The differential of a differentiable functional is unique.

(3) Whether or not a curve is an extremal is a property which is independent of the choice
of the coordinate system.

Which of the above statement(s) is/are true ?

Select the correct answer using the code given below :

Code :
(a) Only(3) (b) Only (1)and (2)
(¢) (1),(2)and (3)all (d) None of the above

92. Given below are two statements, one is labelled as Assertion (A) and the other as Reason (R).

Assertion (A) : Non-negativity condition is an important component of a linear
programming problem.

Reason (R) : Values of variables must remain under the control of the decision-maker.
Select the correct answer using the code given below :

Code :

(a) Both (A) and (R) are true, but (R) is not the correct explanation of (A).

(b) (A) is false, but (R) is true.

(¢) (A)is true, but (R) is false.

(d) Both (A) and (R) are true and (R) is the correct explanation of (A).

93. Consider the following statements regarding a basic feasible solution of a linear
programming problem :

(1) It satisfies all the constraints.

(2) It must be a corner point of the feasible region.

(3) It must optimize the value of the objective function.
Which of the above statement(s) is/are true ?

Select the correct answer using the code given below :

Code :
(a) Only (1) and (2) (b) Only (2)and (3)
(c) Only(1)and (3) (d) Only (1)

SeriesA 38 e e




91.

92.

93.

frafafaa ot w fomm Fifse

(1) STTHAR HeTH J[y] Bl y = y % T = 8 6l T s T a2 fp y =y g

3HehT Tor=oT I &1 9 |
(2) Tordht Sraehetia Berh 1 e JfgdF BT ® |
(3) IS 3k =R & AT T, 7@ U@ U1 B S Fénies wgfer ok = o et T ot |

TR BT B | S A1/ A HUT T /8 2

%c:

(@) e (3) (b) hee (1) 3N (2)
© (1), (2) 3R (3) @t (d) 3§ &

1 T e fou & form weh b1 3tfeRe (A) T gEL 1 RV (R) HET TR |
JATMH (A) : TR-FRUTTCHRAT I Tehell Wgeh TTUTH LT 3T Teh HEeTY01 & ¢ |

SR (R) : = h TH 39 & FHuirehdl < =01 § w1 =1ten |

%c:

@ (A) 3R R) I T E, fFg (R), (A) F1 7 2w T Far g |
(b) (A)Terd &, foheg (R) HET 2 |

©) (A)TAE, g R) T2 |
() (A) 3 (R)EHI T8 & 311 (R), (A) i T&! ST T § |

Toreft WRaeh TTHH THEI % Teh JoIvd GETd & o g # Fefaiad el w fa=m Hife

(1) I8 @) eyl ol T<qE T 2 |

(2) TR AT B GHTT &1 o I Bl Teh (6 SHT =TT |
(3)  SEeh! IeTA Hel % WH hl AT & STAH SHHT 1R |
U BT A B W/ Y HUT TA /8 7

%R
(a) had (1) 3 (2) (b) IS (2) I (3)

(c) e (1) 3R (3) (d) e (1)
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94. In the linear programming problem :
“Maximize Z = 9x, + 3x,
Subject to constraints
Sx; + 2x, <20,
X, 23,
Xy <5,
x,20, x,20,”
Which constraint is redundant ?
(@ x,=3 (b) x,<5
() S5x;+2x,<20 d x20,x,20

95. For the linear programming problem :
“Maximize Z = 2x + 3y
Subject to constraints

3x+2y <210,
x+2y <150,
y <65,
x>0,y>20,7
the optimal value of the objective function is :
(a) 235 (b) 240
(c) 255 (d) 260

96. If in a linear programming problem there are n constraints (other than non-negativity of
variables) and there are m variables in its dual problem, then

(@ n>m (b) m>n

(c) n=m (d) n+misaneven number

97. With reference to a linear programming problem consider the following statements :
(1) The objective function is linear.
(2) The constraints are linear.
Which of the above statement(s) is/are true ?

Select the correct answer using the code given below :

Code :
(a) Only (1) (b) Only (2)
(c) Both (1) and (2) (d) Neither (1) nor (2)
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94, fgss MU gHET

9s.

96.

97.

Sx; + 2x, <20,
X, 23,
Xy <5,

x,20,x,20,

% 31 Z = 9x| + 3, 1 Jfershariertor Hie”

0 HiF |1 ey TR B 2
(@ x,=3 (b) x,<5
(©) 5x,+2x,<20 d x>0,x,>0
Maes T gw=T

3x+2y <210,

x + 2y < 150,

y <65,

x>0,y>0,

o I Z = 2x + 3y T HATIhaHienor hifse”
¥ 33 e 1 ST AH & -
(a) 235 (b) 240
() 255 d) 260

gfe foreft Iges T 9= § sweel il G =1 n B (I hl TR-SRTcHehdT sl Bigshl) 3TN
THeh! gd TS | U hl T m 7, dl

(@ n>m (b) m>n

(c) n=m (d) n + m Ueh 9 HE&AT &

Toref Waes T gaE o Ty # ffefaa seat w fomm hifs
(1) 3 %o W B8 |

(2) TR WEEEAE |

U BT A B W/ Y HUT TA /8 7

%c:

(@) e (1) (b) et (2)

(© (1)3R () (d) Q1) M (Q2)

T T N v



98. Find the dual of the following linear programming problem :
Minimize Z = 2x, + 5x,
where
x; +x,215,
2x, +3x, <25,
3x, +5x, 2 17,
x;20,x,20.
(a) Maximize F = 15y, — 25y, + 17y,, where y, — 2y, + 3y; <2,
y; =3y, t5y;<5andy, y,, y; =20
(b) Maximize F = 15y, + 25y, + 17y,, where y, + 2y, + 3y; <2,
y; =3y, t5y;<5andy, y,, y; =0
(¢c) Maximize F =2y, + 5y,, where y, +y, > 15, 2y, + 3y, <25,
3y, *5y,217andy,y, 20
(d) None of the above

99. The region determined by the inequalitiesx + y<3,y<6,x>0,y>01is :
(a) unbounded in the first quadrant  (b) unbounded in the second quadrant
(c) bounded in the first quadrant (d) None of the above

100. Consider the following statements concerning a linear programming problem and its dual :
(1) If the primal problem is of maximization, the dual problem will be of minimization.
(2) The dual of the dual is the primal.
Which of the above statement(s) is/are true ?
Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only(2)
(c) Both(1)and (2) (d) Neither (1) nor (2)

101. Consider the following statements regarding the feasible region of a linear programming
problem :

(1) Itis always convex.

(2) Itis always concave.

Which of the above statement(s) is/are true ?

Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only(2)
(c) Both(1)and (2) (d) Neither (1) nor (2)

Seriend - v e




98.

99.

100.

101.

frfaftad Waes S gwe i 87 7 Hif
Z=2x, + 5x, 1 IAAHTHLT HITT,

g

Tl
x; +x, 215,
2x, +3x, <25,
3x, +5x, 2 17,
R x;20,x,20.
(a) F=15y, —25y, + 17y, %l SATUehae1shtor SHIT, &l y, - 2y, + 3y; <2,
Y1_3YZ+SY3353ﬁIylay2aY320
(b) F =15y, + 25y, + 17y, %1 HAehaHIe HIfTT, F&T y, + 2y, + 3y; <2,
Y1_3YZ+SY3SS3ﬁ_{Y1aY2aY3ZO
(c) F=2y,+ 5y, o ferhaiertor e, &l y, +y, > 15, 2y, + 3y, < 25,
3y1+5y22173ﬁ'{y1,y220

(d) 3w 5 & i T

IR x +y<3,y<6,x>0,y>0gR Fuifa a2 :

(a) I¥H IgUTS & 3iEg (b) Tt squts 4 smfeg
(c) I¥H IqUie H uitag (d) 37w Y B TE

Toreht Waes T THE 3T 35 ga ¥ g fefafad swyai ® faem Fifs
(1) =fe 3mmer Tme Stfeeraishor sl 7, a1 ga THET Aauiehvr i grf |
(2) gahlgd AR |

S YAl o B N W1/ U FUT TR/ ?

@:

(a) hae (1) (b) I (2)

() (1)3R(2)gHi (d) Ad(1)IRAE(Q2)

fereht Waes Tom Toe o geTd & 8 gt frefefaa sert o femm Hifv

(1) 38 EHaN 3 Bl & |
(2) € BHIM JTEqe BT ¢ |

TR BT B | I FT/H A HUT T /8 2
ﬁ@@%@gﬁwgm:

%R

(a) Had (1) (b) HIA (2)

() (1)3R(2)aH (d) Fd(1)ARAE(2)
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102.

103.

104.

105.

106.

107.

Under the constraints 2x + y < 30, x + 2y < 24, x > 0, y > 0 the function P = 6x + 8y is
maximized at

(@ (0,12) (b) (12,6)

(c) (15,0) (d) None of the above

To solve the following linear programming problem by simplex method, how many artificial
variables will be required ?

“Minimize F = 5x; + 2x2

subject to
3x, tx,=4,
x; +2x, <3,
2x, +x, 23,
X1, X, 2 0.7
(a) 4 (b) 3
(c) 2 (d 1

For a linear programming problem with n variables and m constraints (n > m), the maximum
number of basic feasible solutions is :

@ "Cp oy (b) "Cpy
(c) C (d) None of the above

m

The objective function Z = ax + by of a linear programming problem has maximum value
42 at (4, 6) and minimum value 19 at(3, 2). Then

(a) a=5b=3 (b) a=-5,b=-3
(c) a=-3,b=-5 (d a=3,b=5

Under the conditions —x +y>0,x—y>-1,x >0, y > 0, the maximum value of Z = 2x + 3y
is

(@ 0 (b 3

(c) 2 (d 5

If a linear programming problem has an optimal solution, then
(a) the optimal solution is unique.

(b) the optimal solution occurs at an interior point.

(c) atleast one basic feasible solution is optimal.

(d) all feasible solutions are optimal.
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102.

103.

104.

10S.

106.

107.

ST 2x + y < 30, x + 2y < 24, x > 0, y > 0 h 3T=TId BeH P = 6x + 8y fehaiehd gral
2

(@) (0,12)W b) (12,6)™
(¢) (15,0)™ (d) 39w Y B TE

TR tRaeh TR e i farcted fofer & ga st o fore forae spfom =i <Al sTrerwarehd
&t 2

“3x, +x,=4,

x; +2x, <3,

2x, +x,2 3,

HR x|, x, 2 0 JUH F = 5x + 2x, T FFaHIHT HIT |7

@ 4 (b) 3
() 2 (d 1
n T4 AT m ST (n > m) et g T TR & 10 T GETa gal shi Tfrehad

E@T%
(@ "C,_, (b) "°C

m m-—1

(©) "Cp, (d) 3w H | HIE T

Th Ik TTH T o 3gevF B Z = ax + by 1 SARIhaH AM (4, 6) W 42 3R <[ 74
(3,2) 192 | a8

(a) a=5b=3 (by a=-5,b=-3

(c) a=-3,b=-5 (d a=3,b=5

fqeeel —x +y 20, x—y>—1, x>0,y > 0% 3I=Hd Z = 2x + 3y T ATHAHTF & :
(@ 0 (b) 3

(© 2 d 5

Ife foreht e U T 1 U S99 B &,

(a) o8 35qH & AlgAA & |

(b) o8 3TAH & Th TN oG WA § |
(c) oH ¥ %A T YOV YETd &1 3aH 2T 8 |
(d) | G &l STAH I B |

T T T T T T T e



108. Graphical method of solution of a linear programming problem is applicable to :
(a) problems containing two variables
(b) problems containing three variables
(c) problems containing more than three variables
(d) None of the above

109. Slack variables, used in linear programming problems, are
(a) positive (b) non-negative
(c) non-positive (d) negative

110. The feasible region of the linear programming problem
“Maximize Z = 30x + 10y”
is OABC, shown dotted, in the figure given below :

(0, 18)

010}

o) A&, 0) U0, 0)

Its optimal solution is obtained at :

(a) the point B(4, 6) only

(b) the point A(6, 0) only

(c) the point C(0, 10)

(d) each point between A and B of the line segment AB.

111. Consider the linear programming problem :
“Maximize Z = 3x; — x, + X5
subject to
4x, —x, <8,
8x; +x,+3x; 2 11,
Sx;—x;< 14,
and x|, X,,x320.7
Its dual problem is of minimization with objective function :
(a) F=8y,—1ly,+ 14y;, where y,, y,, y; 20
(b) F=-3y,+y,—y; wherey, y,, y320
(c) F=8y,+1ly,+ 14y, wherey,,y,, y; 20
(d) F=-8y,+1ly,—14y,, wherey,,y,, y; =0
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108. INgeh T THEAT o & ! AT farfer wger et &

(a) < = aTelt guensti o

(b) = =R areft T o

(c) T ATereh = dTefl THETaT o
(d) 3w 5 & i T

109. ¥geh S Feeati § w3 <A =) 8l 8

(a) YATHS (b) RURR
(c) YR (d) FROTTCHS
110. 3gs T FHE “Z = 30x + 10y T frehaeieRtur Hifw %1 gema & OABC 8, & =
T ™ fomr 0 orfera ewi T R
(0, 18)

111.

0. 10

e} A&, 0) U0, 0)

THe SAH & I 211 &
(a) ad fog B4, 6) ™
(b) haa fog A(6, 0)
(c) aa fog C(0, 10) W
(d) A 3R B % ¥ {@RETE AB % T fog W

Frtettaa Raes Tome Taen ) fomm Hifse
“Ax; —x, <38,
8x, +x,+3x; 2 11,
Sx;—x;< 14,
R X1 X9, X3 2 0.
ﬁ;aaﬁqz=3xl—x2+x3wafﬁamﬁwaﬁm|”
THhT § TR AR hT 2, e I5¢7 Ber B -
(1) F=8y,—1ly,+ 14y, &y, y,, y320
(b) F=-3y,+y,~ Y5 T& Y}, ¥, ¥3 20
(c) F=8y, +1ly,+ 14y, &y, v, y;20
(d) F=-8y,+1ly,— 14y, T& y,, V5, ¥3 >0

IMA T T T T T T e



112. Polar form of complex number -2 + 2 V3iis:

(a) 4 cosz—n+isin2—7t (b)y 4 cos ~ +isin~
3 3 3 3

© 16| cos 2 +isin 2~ (d) l6[cos£+isin£}
3 3 3 3

113. The maximum distance of a complex number z satisfying the equation | z— 3 —4i | =2 from
the origin is :

(@) 3 (b) 4
(¢) 5 (d 7

114. Match List-I with List-IT and choose the correct answer using the code given below the lists.
List-I List-II
A, 10974 1. Iquadrant
Ifz,=2—i,z,=1+i, then 2L lies in Purely real number
Zy
C. 1+i2+i*+i0+... +i0is 3. IV quadrant

54++/2i 4. Purely imaginary number
- lies is
5-4/2i

D. Complex number

Code :

A B C D
@ 1 3 2 4
(b)) 1 2 3 4
(c) 4 3 2 1
(d 4 2 3 1

115. Ifarg(z-3)= g and | z | = 5 then the value of | z— 3 | is :

(@ 0 b) 1
() 2 (d 4

116. If o is the root of the equation x* + x + 1 = 0, then ia is the root of which equation ?
(@) x*+ix—1=0 (b) x*+ix+1=0
() x*—ix+1=0 (d x*-ix—-1=0

Serieck @ e e




112.

113.

114.

115.

116.

afthry G@ -2 + 24/31 FYgFA TR -

(a) 4[cos2?n+isin23—n} (b) 4[cos§+ismﬂ

) 16 [cosz?n+isin23—n} d 16 [cosgﬂsinﬂ

FERT | 2 — 3 — 4i | = 2 W1 TGP T Tl AT TE 2 6l 9o fomg & stfeepan gt 7 -

(@ 3 (b) 4

(© 5 (d 7

-1 o1 F-11 § gHfeTa I 3TN et < =t U 1T he o1 S ot el ST g
-1 -1

N 1. I=gais

B Wz =2-i,7,=1+id9 A femy 2 T SR wE

)

C. 1+2+i%+i5+...+i20%8 3. IV EgUE

b, wfEmden 2V s 4 T P T
5-2i

%R

A B C D

@ 1 3 2 4

®) 1 2 3 4

© 4 3 2 1

@ 4 2 3 1

aﬁarg(z—3)=§3ﬁ'(|z|=5%,?ﬁ|z—3|wm%:

(a) 0 (b) 1

() 2 (d 4

Ife Tt X2+ x+ 1 =0 1 HA o 7, A io. fhT THintor 1 et g 2

(@) x*+ix—1=0 (b) x*+ix+1=0

() x*—ix+1=0 (d x*—ix—-1=0

 Series-A



117. Consider following statements about the complex numbers with modulus one :
(1) zZ"+z"=3cosnd
(2) 70 _ 7= einG _ e—ine
(3) Z2-z3=2isin30
Which of the above statement(s) is/are true ?
Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only (2)
(¢) (2)and (3) (d) None of above

118. Imaginary part of (\/z— )‘ﬁ is

T Y
a) e M2 sin(ij b) e*2 sin(ij
@ W2 ® 42
T
(c) e2 sin[gj (d) None of the above
119. The locus of the point P(z) on the Argand’s plane, when arg (Z — D = % , 18 :

zZ+

@ |z+i|=42 b |z-1]=+2

© |z]=43 ) |z-i|=4+2

120. n, n'! roots of unity form a geometrical progression with common ratio :

;2n L
(@) en (b) en
j4m .
(c) en (d "
121. Square roots of 5 + 12i are :
(a) £(3+20) (b) £3+£2i
c) 3+ 2 (d) None of the above

122. For all positive integers ‘n’, which of the following statement/s is/are always true ?

(1 d+x)">1+nx,x>-1
3

) 12+22+32+...+n2>“?

3) 2">n

Select the correct answer using the code given below :

Code :

(a) Only(1) (b) (1)and(2)

(¢) (2)and (3) (d) (1), (2) and (3)

Serieck % e e




117.

118.

119.

120.

121.

122.

HT9Th Teh oh foTq Afere T3t o fowa 1 fefefiga semi w fomm hHifse

(1) zZ"+z"=3cosnd
(2) 70 _ 7= einG inG
(3) Z>-z3=2isin 36

Sugerd B @ B A1/A HYT A /7 2
T fedr T e @ Tl s g
%R
(a) had (1) (b) %h—om@
© (3ARE3) (d) 3ugeH H @ H1E T
(ﬁ)ﬁwmw%:
o ) o el
(©) eE sin[gj (d) Wﬁ@ﬁé:ﬁﬁ
mieg et W faig P(z) b ferguy, Trlﬁarg(z n g,%
+

(@ |z+i|=+2 (b) |z-1[=+2
© |z]=43 ) |z-i|=+2
$hTS o n, nd Yl 7O Avft SHTG & foreest |raiquTd &

2n
@ o ® o

il .
(C) e n (d) ell™
5+ 12i%h THAS ;
(a) +(3+2i) (b) +3+2i
(c) +3F2i (d) Swiw 8§ hiE T

vt gTeTeh quitehi ‘n’ o foTQ fort o & o6 T1/3 o g9 T 8/8 2

(1) (1+x)"21+nx,x>-1
3
) 12+22+32+...+n2>“?

(3) 2">n
ﬁ%ﬁéﬁﬁéwwa’ﬁnz

%<
(a) e (1) (b) (DT (2)
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123.

124.

125.

126.

127.

128.

129.

130.

131.

The solution of the equation |z |=z+ 1 + 311s:
(a) 3-4i (b) 1+3i
(c) 4-3i (d) 4+3i
The principal argument of the complex number —1 —1 is :
s St

a) —— b) —

(a) ) (b) 2
3n St

c) —— d —
(©) 2 (d) 2
Complex numbers sin x — 1 cos 2x and cos x — 1 sin 2x will be conjugate to each other if x is
equal to :
(a) nmnez (b)  zero only
(c) (Cn+ l)g (d) no value of x is possible
Ifx=—1— 421, then value of x* — 2x3 + 2x2 + 2x + 30 is :
(@ 1 (b 3
(¢ 9 (d 0
If nPr = nPrJrl and nCr = nCF1 then (n, r) is :
(@ 42) ® 6,2
() (6,3) (d (5,3)
IfZSC2r : 24C2H‘ =225 :11, then the value of r is :
(a 10 (b) 12
(c) 7 d 5

The number of different signals that can be generated by arranging at least two flags (one
below the other) on a vertical staff, out of five different flags :

(a) 280 (b) 300

(c) 320 (d) 350

If (P,) stands for (um), then the valueof 1 +1-P, +2-P,+3-P,+...+n-P is:

(a) nl (b) (m+ D!

(c) (n+2)! (d (@2n)!

A polygon has 44 diagonals then number of its sides are :

(@ 9 (b) 10

) 11 d 12

Serieck 5 e e



123.

124.

125.

126.

127.

128.

129.

130.

131.

iR |z |=2z+ 1 +3iHIEAR
(@) 3—4i (b) 1+3i
() 4-31 (d) 4+3i
Tftlrs G —1 — i 1 TG HI0H & :
T 5
(a) 2 (b) "
3n 5w
(c) _T (d _T
i F&AC sin x — i cos 2x AT cos x — i sin 2xt{'{¥q'{‘€i'§[”=|°l€i"ﬁ, Ife x ST B :
(a) nm neZ (b) e I
© @+ (d) x 1 1§ oft A wre T
e x=—1— 218, a4 - 23+ 202 + 2x + 30 HIAF B :
(@ 1 (b) 3
© 9 (d 0
Ife"p,="P,, dA"C,="C_, 8, T (n,1)q:
(@ 4,2 b (G,2)
(¢) (6,3) @ 5,3)
Afg 28C,, 1 24C, ,=225: 11, T rHIAFR ;
(@ 10 (b) 12
() 7 (d)
g fofiy=1 St ° § H 9 < 9IS bl (Teh o 19 3T) HEa T8 <8 T TR fohd F9=T Teha
THTT 7T Fehd & 2
(a) 280 (b) 300
(c) 320 (d) 350
atg (P, ), ("P ) HI G &, @ 1 +1-P,+2-P,+3-P;+...+n-P HIAMR:
(a) n! b) @+ 1)
() (n+2) d) (n)!

Teh TS | 44 foeol § | a8 sqeht yyorati H v R
@ 9 (b) 10
o v W nr”

TMA . e o . Sy



132.

133.

134.

135.

136.

4
For the expansion of (xz +i] , X # 0, which of the following statement is not true ?

X

(a) coefficient of x? is 54 (b) coefficient of 1 is 108
X

(c) coefficient of x° is 21 (d) coefficient of L4 is 81
X

A group consists of 4 girls and 7 boys. In how many ways can a team of 5 members be
selected, if the team has at least three girls ?

(a) 91 (b) 84
(c) 42 (d) 90

9
The term independent of x in the expansion of (1 + x + 2x%) [%xz _J j 1S :

R
13 17

@ 5 ® 5
19 23

© 5 @ 5

Match List-I with List-II and choose the correct answer using the code given below the lists.

List-I List-11

A, "Cy+"C +"Cy+ .+ C, L 1

n+1

!

B. "C,+"C,+"C;+...+"C, , Lo

(n))?

n__

C. CO—&+&+...+(—1)“—Cn 3. 2%

2 3 n+1
D. C%+C12+C§+...+Cﬁ 4. 2n
Code :

A B C D
@ 4 3 1 2
by 1 2 3 4
¢ 4 3 2 1
@ 2 4 3 1

In how many ways can five things be divided between two persons, if every person gets at
least one ?

(a 20 (b) 30
(c) 5! d 4

Serieck 5 e e



132.

133.

134.

135.

136.

4
(xuij v 0% foream 3 fora, Frerforfiad i & 1 w1 o w0
X
(a) xRN 54 1 | (b) lwz[crr'rats108%|
X
(c) XSHITIH 2137 | (d) x%mgcrr’ra:81%|
T HHE § 4 TiefeRat 3R 7 ogah & | 5 weell hl U I i = e Teh & fopa S weher 2,
Ffe S0 4 0 © 1 3 TSihAl 81 ?
(@ 91 (b) 84
(c) 42 (d 90
9
(1 +x+20) @xz_%j 3 e iy T E
X
13 17
(a) 5—4 (b) 5—4
19 23
(c) a (d a
-1 %l F-11 T GHTTT Shifore 31K i o = fou 71 e 1 s o 98l ST gHT

-1 gI-11
1

A "Cyt"C +C . +"C

n 1. —_—
n+1
B. "C,+"C,+"Cy+...+"C, ,  (n)!
(nh)”
C. CO—&+&+...+(—1)“C—n 3. 2l
2 3 n+1
D. C3+Ci+C5+..+C2 4. 20
%c:
A B C D
@ 4 3 1 2
®d 1 2 3 4
© 4 3 2 1
@ 2 4 3 1
Tl STl o Ted 5 gl i foha ik § SieT ST Hehdl 8, AfE T Safdd bl hH T %A Th
a5 firet 2
(@) 20 (b) 30
(c) 3! (d 4!

TMA T e



137.

138.

139.

Consider the following statements :
(1) 4'-31=1
@) FAsloX thenx=100
6 7 8
(3) 3!'+4!1=7!
n!
4y "p =
@ Y (n-n)'r!

Which of the above statement(s) is/are true ?
Select the correct answer using the code given below :

Code :
(a) (1),(2)and (3) (b) (1) and (4) only
(c) (4)only (d) None of the above
Match List-I with List-1I and choose the correct answer using the code given below the lists.
List-I List-I1
!
A. n! 1. npn
B. (-n)! 5 n!
(n—r1)!
C. 0! 3. o
D. "p 4, 1
T
Code :
A B C D
(a 1 2 3 4
(b) 1 3 4 2
(c) 4 3 2 1
(d 2 4 3 1

Which of the following two are major constituents of factorial notation ?

(1) rlCr * rlCr—l - nﬂcr

(2) General term of (a +b)* = nCr a™! bt
3)  General term of (1 +x)* ="C_x*

( r

Select the correct answer using the code given below :

Code :
(@) (1)and(2) (b) (2)and (3)
(¢) (1)and (3) (d) None of the above

SeriesA 6 e e



137.

138.

139.

TFreafafaa s W fiem Hifse -
(H 4-31=1
2) 1 loX =100
6 7 &

(3) 31+41=7

Ny _ n!
@ P (n—1)!r!
3T U | B 91/8 HYT AT 8/ 2
ﬁ@@%@gﬁwgm:
%<
@) (1),(2) IR (Q3) (b) e (1) 3R (4)

(c) Haa (4) (d) S W H HIE TE

-1 %l G-I & GHTTa Shifore 31K i o = fou 71 e 1 s=m o 98l ST gHT
Eil-1 EI-11

A. n! 1. "p

B. (-n) ) n!

C. 0! 3. o
D. "p 4. 1
%c:
(a)
(b)
()
(d)
fraferfiaa & & =9 | 1 SHEfrd Teha % Y@ e § 2
(1) ncr_’_ncril =n+1C

N ==
AW WD

C D
3 4
4 2
2 1
3 1

(2) (a+byHHTH UG ="C_a"! b
(3) (1 +x)" 1 =UH UG = "C, x

@ :
(@) (1)3R(2) (b) (2) 3R (3)

() (1)3R(3) (d) I W H HIE T

T e Y



140. Consider following statements about binomial theorem :

(1) The number of terms in (1 +2a + a?)!%is 21.

7
3 3
(2) 4™ term, from the end in the expansion of | — L is £x6.
x2 6 48
Which of the above statement(s) is/are correct ?
Select the correct answer using the code given below :
Code :
(a) Only (1) (b) Only (2)
(c) Both (1) and (2) (d) Neither (1) nor (2)
141. If16 - "*Cy =57 - "°P,, then value of n is :
(a) 18 (b) 19
(c) 20 (d) 21
142. The plane containing the lines X5 = y—7 = z+3 and X8 = y—4 = 275 is
4 -5 7 1 3
(@) x-17y+2z+7=0 (b) x+y+z—-111=0
(c) 17x—-47y-24z+172=0 (d) None of the above
143. If the angle 0 between the lines xIrl = y2—l = Z;2 and the plane 2x —y + Vhz+4=0is

such that sin 6 = %, then the value of A is :
(a) (b)

(c) (d)

AW W|w
nlw w|s

144. Angle between the lines 2x =3y =—z and 6x = —y =4z will be :

T T
(a) 3 (b) )
T T
(c) - (d) 1

SeriesA 5 e e




140. fgue 989 % oR ° fr=fariad swem @ fomm hifsg

141.

142.

143.

144.

(1) (1+2a+a2) 0T g hiaean2l ® |

x2

7
Q) {i—gj & TR § 31 @ =UT e i—

oo BB A/A FUA T R/ 7

5x6%l
8

%<

(@) e (1) (b) et (2)

(©) (1) 3 (2)gH (d) @ (1) (Q2)

afg16-"PCy=57 - "CP,, W HAAR :

(@) 18 (b) 19

() 20 @ 21

Yt 2 oY T 23 qop X8 Y4 270 o ifaq v aren s 2
4 4 -5 7 1 3 '

(a) x—17y+2z+7=0 (b)) x+y+z-111=0

() 17x—47y—24z+172=0 (d) 37w Y B TE

aﬁ@x+1=y_1:Z;2Ff?JTW2x—y+ﬁz+4=0ﬁ55ﬁawwesﬂw%%

1
sin 0 = %,?ﬁk%ﬂiﬂ:{%:

nlw w|h

@ 2 (b)
© 3 @
[@I3AT 2x = 3y = —z AT 6x = —y = —4z o &= HT IV AT :
@ (b)
© (d)

Loala oA

T Serien A



145.

146.

147.

148.

149.

150.

A line makes the same angle 6 with each of the x-axis and z-axis. If the angle [, which it
makes with y-axis is such that sin’l = 3 sin®0, then the value of cos?0 will be :
2 1
a) = b) =
(a) S (b) s
3 4
c) — d -
(c) s (d) s
The distance of a point (1, =2, 3) from the plane x — y + z— 5 = 0 and measured parallel to
the line == =2 is:
2 3 -6
(@) 1 (b) 2
(c) 3 (d) 4
The linesx=ay+b,z=cy+dand x=a'y + b', z=c'y + d' will be perpendicular if :
(a) ac+a'c'=1 (b) aa'tcc'+1=0
(c) aa'tcc'=1 (d) aa'tcc'=2
The angle between the linesx=1,y=2andy=-1,z=01s:
T T
a) — b) —
(a) . (b) 2
T T
c) — d -
(©) 5 (d) 3
Consider the following statements :

(1) The direction cosines of a line which is equally inclined to the positive direction of the

(1 1 1}
axes are, | —,—,— |.
3'3°3

(2) The equation of z-axis is x =0, y = 0.
Which of the above statement(s) is/are correct ?
Select the correct answer using the code given below :

Code :
(a)  Only (1) (b) Only(2)
(c) Both (1) and (2) (d) Neither (1) nor (2)

If 7, m, n; [,, m,, n,; [;, my, n, are direction cosines of three mutually perpendicular lines,
p m on

then the valueof [/, m, n,|is:
[y m3 ny

(@ 0 (b) =+l

(c) 2 (d -4

SeriesA 6 e e



145.

146.

147.

148.

149.

150.

Teh TG, x-378T TUT 2-378T T U 1T 0 ST 2 | TS 10T B, I AT y-3A8T T ST 8, 39 ThR
2 16 sin®p = 3 sin?0, TF cos26 =T T BT :
2 1
(a) 3 (b) N
3 4
(c) 3 (d) 5
ﬁg(l,—zﬁ)a?faw)c—yﬂ—szoﬁaﬁ,%@2:%:%6%%@%%:
(@ 1 (b) 2
() 3 (d 4
szay+b,z=cy+de?JTx=a'y+b',z=c’y+d'mﬁ"ﬁaﬁ:
(a) ac+a'c'=1 (by aa'tcc'+1=0
(c) aa'tcc'=1 (d) aa'+tcc'=2
i@TE}ﬁxZ1,y=2Ff?JTy=—l,z=0a3Eﬁ?I$TTﬁUT%:
T T
(a) A (b) 1
T T
(c) 5 (d) 3
Frafaftaa suat w fomm FHifse
(1) % @1 i fepepisam, S i 31eat <t gTereh feem & T shivr s 2, G%%}
BT S |

(2) z-FAHFNRTx=0,y=0% |
oo BB A/A FUA T R/ 7

A3 o e @ T SR
%<

() e (1) (b) e (2)

(©) (1) 3T (2) g (d) A1) IMAL ()
gfe 1 WER mi’@T@ﬁ Eq| ﬁa\%ﬁ?ﬂﬁ [,, my, n; [,, my, ny; ;, my, ny g
L mp o

/[, m, n, HIAFR

I3 m3 nj

a o0 (b) =1

() 2 d) —4

IMA T T T T T T T g T
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