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[ This question paper contains 32 pages |

RSM-08

MATHEMATICS-II
ToTa-11

Time : Three Hours Maximum Marks : 200
WHT : i g quTiE : 200

IMPORTANT NOTE
wEqul few
(a) The question paper has been divided into three parts — Part A, B and C. The number of
questions to be attempted and their marks are indicated in each part.

TF-09 4377, ‘a7 3R “@ 7 o arit F ot 3 1 vew w8 | TR 9 et ot ) g
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(b) Attempt answers either in Hindi or English, not in both.

IW =T a1 s arr § @ Rt v F SRR 9T S

(c) - Write the answers in the space provided below each question. Additional Booklet or Blank
Paper will neither be provided not allowed.
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(d) The candidates should not write the answers beyond the limit of words prescribed in Parts
A, B and C, failing which the marks can be deducted.
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(¢) In case candidate makes any identification mark i.e. Roll No./Name/Telephone No./Mobile
No. or any other marking either outside or inside the answer book, it would be treated
as using unfair means. The candidature of the candidate for the entire examinations shall be
rejected by the Commission, if he is found doing so.
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PART-A
HRT -

Marks = 40 IF ;40

Note :  Attempt all the twenty questions. Each question carries 2 marks. Answer should not

AT

exceed 15 words.
TR 20 W % IR SR | T weT ¥ 2 ofw Peia € 1 3 15 TS © ot et e
HTig |

Find the unit vector perpendicular to the plane of the vectors & = (? - 23'\) andb= (2? + Sj\ - 4&).

wiewta = (1 - 2}) 7 b = 21 + 57 — 4k) = greer & oraa s i Frefert |

2. letf=x+ y3 + z3. Find the directional derivative of f at (1, —1, 2) in the direction of the
vector 1 + 23'\ +k.
=23 +y3 + 22 Eaa fofasg (1, -1, 2) RWERW | + 2] + k = fwn & feep oraerorst v
HIT |

3.  State Stoke’s theorem.

I ot WHT 1 Ie01E HieTg |




4.  State triangle of forces.

i sl g i Fngst Y v fofe |

5. Explain cone of friction.

U7 F0T ot THLH |

6.  Explain centre of pressure.

19 &7, i WO |

7. Explain the role of metacentre in a floating body.
T okl U & ford = sy 1 e TuEned |
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8. If a particle is moving in a circle of radius a, write 1ts velocity and acceleration.
TH S a P H MR A § | 39% 97 a9 wrer R fefEd |
9.  Write expression for the range on an inclined plane.
Teh g g THGE W R T S IR 1T HiT |
10. State Kepler’s laws of Planetary motion.
7@t =t i % Fd Fuer o Fant o Sera =it |
11. Prove that a hyper plane is a convex set.
firg it fof sitvemaet T S5 T € |
12, Explain Simplex method.
et fafy =t wwemd |




13.

Explain transportation problem.

TR T i 99 |

14.

Evaluate

A e

A2 5x+12 ]
X +5x+6

15.

Explain Newton-Cotes quadrature formula.

SEA-HIZH o I TeT T TR |

16.

Find the integrating factor of (x2 + y2 + x) dx + xydy= 0.

(2 + y2 + x) dx + xydy= 0 T 27RF TUE T[T R §

P.T.O,



17.

Solve

T ST

d
(x+2y3)a§=y

18.

Solve

T HITT

(D? + a?D) y = sin ax

19.

20.

Solve

y = 2px + py




PART-B
HRT-
Marks : 60 ' IE : 60

Note :  Attempt all the twelve questions, Each question carries 5 marks. Answer should not
exceed 50 words each.

A 1 FHE 12 U % SR AR | e W ¥ 5 oie PeiRa ¥ | 3¢ 50 vt @ sy s g
e |

21. Find the value of
a Herrfera

= ().

22. Verify f (xydx + xydy) by Stoke’s theorem, where G is the square in the (x, y) plane with

G
vertices (1,-0), (-1, 0), (0, 1) and (0, -1).

:rmﬁasr%&f (xydx + xy*dy) STeih G, (x, y) ot & =01 § fovgah ot (1, 0), (<1, 0), (0, 1) 7=

G
(0, -1) & | =F uog =T ST SR |
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23, When a system of coplanar forces acts at different points of a rigid body, obtain the various
forms of the conditions of equilibrium for the system.

<o T €5 ve % faft= fag el w wnaeia se o U e ST 8 ) 90 g o SR &
forar wicreet = e i |

24, A cone whose vertical angle is 2 has its lower generator horizontal and is filled with the
liquid. If W is the weight of the liquid, then find the resultant pressure on the curved

surface.

T 20 % YIS 07 T Ip 5o F ORI TN BT vl st A € 1 AR WSS AR S @t o
e W IR I T i |
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25. Show that at the centre of quadrant of an ellipse the principal axes in its plane are inclined

ab
m) to the axes.

fag it % o5 daw & wgaiv & dw W oEE ow W oqer onr FEWE o @

1 4 ab 5
3 tan~! (‘"ﬂ]ﬂmﬁﬂﬁrﬁ |

i

1 (4
at an anglei tan —n'

26.

If the axes of x and y rotate with angular velocity ®, and ®, respectively and ¥ is the angle
between them, then find the component acceleration of the point (x, y) parallel to the axes.
A x $R y 38T A @) T @, vy 2Tt § g 2 E o W I S 1wy £ 7 fee fa
(x, y) o &Y & 3T =/0T I FIT |

i1 P.T.O.



27. Maximize Z=5x, + 2xy + 3x3 — Xy + X5

Aferered iy X+ 2%, + 2x, + %, =8
subject to 3xy+Axy + Xy + X =T
el (Wiee) ' Xy Xgy Xgy Xgy X5 2 0

28. Obtain an optimal basic feasible solution to the following transportation problem.

U IR T 61 1 YIee T % ferd 9 shifoTd ;
D, D, D, D, D, WPy

Y&l
S, 5 8 6 6 8
S, 4 7 o 5 5
S, 8 4 6 6 9
Demand
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29. Deduce Simpson’s 3/8™ rule from Cote’s formula.

Fie % T | e % 3/8 P =t Breferd

30. Solve
A WHIST

yH]—ez"”[yx:Sxe‘z.

13 P.T.O.



31. Solve
FH I

(4D + 2653D2 - D+ x) y= 1.

32. Solve the following simultaneous differential equation.

=T U I 3ol T o1 I ;

dx
G +4y=1+4

dy

et Xy =302

14



Marks
Note :

e

33, (a)

(b)

PART -C
AT -9
100 3% : 100

Attempt any five questions. Each question carries 20 marks. Answer should not
exceed 200 words.

I W 5 W U | T T % 20 37 P § 199R 200 Wt ¥ ot e S uhe |

Calculate the perpendicular distance from the point 21+ 3? ~ % to the plane
determined by the three points (-4, 4, —8), (-5, 8, -1 I} and (-7, -2, -8).

frg 21 + 3] ~ K i Forgatt (-4, 4, -8), (5, 8, —11) T (=7, 2, —8) FRT =& W
A 33 A AT |

Evaluate by Stoke’s theorem

R % VT | 9 feeter

§ (sin zdx — cos xdy + sin ydz)
r

where " is the boundary of the rectangle
Steifes [ 3T sht W &

0<x<m0<y<1,z=3

15 P.T.O.
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34,

(@)

()

Five weightless rods of equal lengths are jointed together so as to form a rhombus
ABCD with the diagonal BD. If a weight W is attached to C and the system is
suspended from A, then find the thrust in BD.

o et BD % ar v 99egsst ABCD SRR oS =l 9 WRE 9 g7 Hid & 1
C W TF YR W T[T &1 3iK 5w A 3 712 g% & 7 BD o fra ama g, s St o

A cylinder of wood (sp. gr. 3/4) of length h, floats with its axis vertical in water and
oil (sp. gra. 1/2 ), the length of the solid in contact with the oil being a (< h). Find
how much of the wood is above the liquid. Also find to what additional depth must
oil be added so as just to cover the cylinder.

FEHS W TH A0 (W, T, 3/4), et 7= b g, T A o e H (@ 1/2), et en
TEHE W@ E | G S O S 9T T | § ST o g a(< h) € 1 59 @ oS =1 e
W WX & Feferd | 98+l Framier f R der o firetran s e ol oreedl o S 5w
|

¥ P.T.0.
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35.

(a)

(b)

A plank of mass M, is initially at rest along a line of greatest slope of plane inclined
at an angle o, to the horizon on, and a man of mass M’ starting from the upper end
walks down the plank so that it does not move. Show that he gets to the other end in

™ +§41\.})PZ sna where a is the length of the plank.

U et o W, e Aftst @ 31 &I o €, it s SR T W T M SN

1 T2 foRmerear o § 1 5his M TR 1 o4iad ggel & ) FR 8 A= 7 3 39 TR 9o
. . 2M'a

T veet e war |ﬁ@ﬁﬁ&%§ﬂ%ﬁ%ﬂ@ﬁﬁw\/m+Mjgsina TE,

TET a Weel o ot ¥ )
A particle slides down a smooth cycloid whose axis is vertical and vertex downwards.
Prove that the time occupied in falling down the first half the vertical height is equal

to the time falling down the second half.

U Fere TereT OR, TSTTeRT ot et Sfi 3l i ot S €, U 0 A o ok Rreern ® |
T FifTE 7R A ot 3R STH § VeI STaeiters Salg 3 S 6 G onTaT § INioe (o6 g
FAfTeE T T T FAH

time

19 P.T.O.
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36. (a) Using Stirling formula find y,s, given y,, = 49225, y,, = 48316, y,; = 47236,
55 =45926, y,, = 44306.

Refer 3 w1 i o y,, A Frenferd, srfs fan mn & 1y, = 49225, y,, = 48316,
Yao = 47236, y55 = 45926, y,, = 44306.

(b) Write the dual of the following LPP :

Maximize Z = 6x, + 5x, + 10x,
subject to constraints AW + W, 22
3W | +2W, 23
Wi+5W 21

W, and W, unrestricted in sign.

et e . st et TR

STy ity Z = 6x, + 5x, + 10x;
T uftretett < AW, + W22
3W| +2W, 23
W +5W, 21

W a W) spsifasta e | € |

22
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37. (a) Apply Newton-Raphson’s formula to find the root of the equation x¥ — x = 10, which
' is nearer to x = 2.

YR T W AR x¥ — x = 10 T HeT AT HITC = x = 2 % B & |

(b) Solve
& g
Yee2™ 4yx =2"

24
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38.

(a)

(b)

Solve

T HITY

%}%: e =Y (e* —eY)
Solve

T Wi
(D°-D)y=12¢*+8sinx—2x

26
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39. (a) Solve
el Hifg

,\:zy2 - 2x(1 +x)y, + 2(1 + x)y =x3

(b) Using the method of variation of parameters, solve

Rl agen =1 fofy @ s b

Y ty=x

28



29

P.T.O.



30



Space For Rough Work / et %7 % oo wre

31



Space For Rough Work / %=2t & & fag wrre

32



