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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 13397 :

@) qH e SR E

(i) YT ST F A 1% 59 Jo7-97 7§ 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 T% 37 TY-IN T J97 § 3N % Jo7 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-ITH [ IJHR & J97 & 3K J9% J97 & forw
4 37% [FERa & |

(W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K J% 97 & fow
6 3% [FaRa & /

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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SECTION A

T GEIT ] G 6 TF II9F Jo7 H1 1 3F & /

Question numbers 1 to 6 carry 1 mark each.

1. = staea gt 6 wife 9 °a w1 Jmea fafe .

3
dx |\ dx
Write the sum of the order and degree of the following differential
equation :

SHIE
2. T sraoe wteRtur 1 TR U fAfE

1+y?) + (ny—coty)ﬂ =0
dx

Write the integrating factor of the following differential equation :

1+y2) + (2xy—coty)ﬂ =0
dx

X+y y+z zZ+X

3. A=| z X y | 1AM F1d HifSe |

X+y y+z zZ+X
Write the value of A=| z X y
-3 -3 -3

65/3/RU 3 P.T.O.
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4, @Waﬁﬂwsﬁq&sﬁ?=?+3\+f<am?=?+fﬁ%
I & |

. . . — h A N
Write a unit vector perpendicular to both the vectors a = i + j + k

- N A
and b = 1 +j.

5. Th @ o THIHU 5x — 3 =15y + 7 =3 — 10z & | 38 &1 & f¢h hisan
(direction cosines)%@ﬁl

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction
cosines of the line.

6. AR a4, b 3N ¢ TER Araaq W TR A, A (23 + b + ¢ | B AE T@

it |

A}
If 21, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof |2a + b + ¢ |.

Qs d

SECTION B

JoT GEIT7 G 19 % J4%h Jo7 & 4 3F & |

Question numbers 7 to 19 carry 4 marks each.

7. JAd $ifST -
n/4
J' dx
cos® x A2 sin 2x
0
Find :
n/4
j dx
cos® x \J2 sin 2x
0
65/3/RU 4
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8. d ﬁﬁm :
logx dx
(x + 1)2
Find :

log X2 dx
x+1)

9. WRW (a - b) (e — b)aM H AT Teh W Afey 31d <hifoe Sigt

e P S R S S S S S
a=1+4+2j+k, b=21i+jddMc =3i-4j —5k.
AN A A -

A A A - A A A
If a=1+2j+k, b =21+ jand ¢ =3i -4j —5k, then find a

. . - -
unit vector perpendicular to both of the vectors (a —b ) and (¢ —b ).

10. fog (1, 2, —4) ® B T W d©il 3| W@ w1 GHERW  JW
Hfw, S @l ¢ =81 -19] +10k)+ 131 —16] +7k) @
- A A A A A A .
r =(151 +29j +5k)+pu(3i +8] —5k)gHl W Araad &l |

HYAT

famgatl (- 1,2, 0) T (2, 2, — 1) ¥ ToRA ATt 38 THAA 1 FHIHT J1 HIT

St Y X;1:2y2+1:“11a;w%|

Find the equation of a line passing through the point (1, 2, —4) and
N N A N A N
perpendicular to two lines _r) =(81i-19j) + 10k) + M(31 —-16j + 7k)
RN A A A A A A
and r =(151 +29j +5k)+u(3i +8j —5k).

OR

Find the equation of the plane passing through the points (-1, 2, 0),

(2, 2,-1) and parallel to the line x—1 = 2y2+ 1 _Zz +11 .

65/3/RU 5 P.T.O.
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11. 79 % 52 Ui <l Teh FHE T H F 3 Id IAUT ITwqTo=T o |1 fehrer
ST @ | FHH o Tal hl HEAT I WIRhAT §ed [T HINT | 37d: e & 7Ted
Frd HIY |

AT

TH T % 6 g few MU | WMl X U fgde W 3 W gwey
9P(X = 4) = P(X = 2) %! GgE Ll & | %Al hl ITRIhdT FTd ShITT, |

Three cards are drawn successively with replacement from a well
shuffled pack of 52 cards. Find the probability distribution of the number

of spades. Hence find the mean of the distribution.

OR

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.

-1 -2 -2
12. Y8 A=| 2 1 —2| % 98@Sd A HiT |
2 -2 1

37q: ST 6 AL (adj A) =|A|Ls.

-1 -2 -2
Find the adjoint of the matrix A=| 2 1 —2 | and hence show
2 -2 1

that A . (adj A) =|A| L.

13. corsu foh @eft x eR & Tl %o fix) = [x— 1] + |x+1|,1%|§3ﬁx=—1391'[
x = 1 T JTHTHA TE 3 |
Show that the function f(x) = |x — 1| + |x + 1], for all x € R, is not
differentiable at the points x =— 1 and x = 1.

65/3/RU 6
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. -1 2
14. 3fe y=emsin x B, a1 gurigy {6 (1—X2)3—327 — xd—y ~ m?y = 0.
X X

d
- 2
If y=e™%" ¥ then show that (1—x2)3—327 - Xj—y — m2y = 0.
X X

15. e f(x)=+x2+1;g(x) = X+11 qm h(x) = 2x — 3 7, a@ f'[h'{g'(x)}] I

X2 +
IR |
If £00 = | + 1; g0 = 25" and h(x) = 2x — 3, then find. £'IW(g'col).
X" +
16. @M A HIfC :

j(3—2x). 2+x-—x2dx

AT

A F1d il ;
J‘ x2+x+1 dx
x2+1)(x+2)

Evaluate :

j(3—2x). 2+x-x2dx

OR

Evaluate :

x2 +x+1
5 dx
x“+1D)E+2

65/3/RU 7 P.T.O.
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17. To= =1 v=e™ 3uasy - i gagr i Tealed i o [0 Tk e o
(1) BR-ER SR (ii) W1 g1, 49 (iii) feeR <1 g forn, o w ufa avueh =

= R % :
1) T 50
(i1) T 20
(i1i) < 40

dF Tal X, Y 991 Z H Ty e weaeh gt b wen e R
(1) (i1) (111)

X 400 300 100
Y 300 250 75
Z 500 400 150

JTTSRT o T |, TEAT GRI STRI-TH Tiai # foham T =5 311a shifrg |
TEAT o 36 YA GRI TS § Sf+d g aTe T Jodf fafau |
To promote the making of toilets for women, an organisation tried

to generate awareness through (i) house calls (ii) letters, and
(iii) announcements. The cost for each mode per attempt is given below :

(1) T 50
(i) <20
(iii)) < 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (ii) (iii)

X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.

65/3/RU 8
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18. x o [T §A hINT :
tan~! (x+1)+ tan_l(x -1)= tan~! %
HAAT
=1 =1 farg il
cot_{xy—ﬂj + cot_l(yZ—HJ + cot_l(ZX hi 1} =0
X-y y -z Z-X
(0 < xy, yx,zx < 1)
Solve for x :
tan™! (x+1)+ tan_l(x -1)= tan ™! %
OR
Prove the following :
cotl(Xy—HJ + cotl(yz—HJ + cotl(ZX il 1) =0
X-y y—z zZ-X
0 <xy,yx,zx< 1)
19. GRfURRl & TUTem! @ JE & e 1 fag il
a? bc ac + c?
a® + ab b2 ac =4 a’b2c2.
ab b2 + be c?
Using properties of determinants, prove the following :
a? bc ac + c?
a’ + ab b2 ac =4 a’b2c?.
ab b2 + be c?
65/3/RU 9
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SECTION C

G97 GEIT 20 G 26 T J39% J97 & 6 3% & /

Question numbers 20 to 26 carry 6 marks each.

20. T HUA 3 YR o hatdgeldd : A, B q9T C 319 g St [ aem I § dIR
AT 8 | HEAT S IH A ThR & HH-GB-HA 6400, B THR & HH-H-H7 4000
AT C TR o HH-H-HH 4800 HARII ol TIR i &1 a4 7 | haedl I
T gfdfeT TR A & 50 hadIeiel, YR B & 50 haadieied 3R JhR C &
30 RN dIX Bd 7, STeifeh Bl 11 d Ufdfed JhR A & 40 AR,
YR B % 20 heTRIeict 3T TR C % 40 heTRIeied TR 8d & | Haed Il
T | IfdfeT T 12,000 1 T A & AT Bl I IaE H T 15,000
HT | TIh el hl FH-Y-HH feohad-fera e T grm, oed el =
1 W= A &, 3w off g 8 Tk | YT 1 Waeh T quen S
T G & ST |

A company manufactures three kinds of calculators : A, B and C in its
two factories I and II. The company has got an order for manufacturing
at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I is of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory II is of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I is ¥ 12,000 and of factory II is ¥ 15,000. How many days
do the two factories have to be in operation to produce the order with the
minimum cost ? Formulate this problem as an LPP and solve it

graphically.

65/3/RU 10
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21. U Hice 9H & HRE@H T AIH (TF) A, B 3R C T 3G & HUIT: 30%,
50% 3T 20% s ST & | 39 AT o 3cUTed 1 HAS: 3, 4 3 1 gfawrd
I @ (FFqul) 21 2 | Sicei o A 3G H § Teh diee Agosdl HepTa
I & 3TN 98 TS IR A1 3 | $6eh! STRhdT F1d IS 76 I8 diee #=iA
B g1 el S T 2

In a factory which manufactures bolts, machines A, B and C manufacture
respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1
percent respectively are defective bolts. A bolts is drawn at random from
the product and is found to be defective. Find the probability that this is

not manufactured by machine B.

22, f(x)=5x2+6x—9 g Yed e f: R, > [- 9, o] W fo=mm shifvw | fag
HifT fob weH f, f—l(y)=[—v54+5y_3j % Y Scshavi 7 |

5
arerat
g x = R— {- 1) ¥ U fgamurd @i « e wv o aftnfya 2

X%¥y=X+y+Xxy, VX,yeX.

e hIT o5 1 I8 (+) Gk spUla-HA, qm dg=d 8 | 39 ihaT
dcameh 31a¥d o Fd I qem X o s Aa9d &1 Ufdeny Y 3ma il |

Consider f:R,—» [~ 9, «] given by f(x) = 5x2 + 6x — 9. Prove that f is

J545 5By -3
invertible with £~1(y) = LLJ .

5
OR

A binary operation * is defined on the set x =R - { -1} by
X y=xX+y+Xxy, Vx,y € X.

Check whether * is commutative and associative. Find its identity
element and also find the inverse of each element of X.
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23. p ol 98 UH @ hifoe oreeh e a6 x2 = 9p 9 —y) AN 2 =p(y + 1)
Th-GER I FHHI T H1ed 3 |

Find the value of p for when the curves x2 = 9p (9 —y) and x2 = piy+1)
cut each other at right angles.

24, ﬁ@ﬁq%waﬁwgz yzz AT 8 991 3§ gd ot
Xy — X
ST |

HYAT

IhA GHIHT (tanly — x) dy = (1 + y2) dx &1 ¥ 71 710 Hifse, fean 2
fFSey=08adx=1% |

2

Show that the differential equation dy _ y—2 is homogeneous and
dX Xy — X

also solve it.
OR

Find the particular solution of the differential equation

(tan~ly —x) dy = (1 + y2) dx, given that x = 1 when y = 0.

25. fag P(3, 4, 4) %1 38 fog ¥ 3t 7q HC, Sl famgati A, — 4, - 5) 3R
B(2, -3, 1) " B o I aTcil &1 THAA 2x + y + z = 7 I Jid=s¢ Ll 2 |

Find the distance of the point P(3, 4, 4) from the point, where the
line joining the points A(3, — 4, — 5) and B(2, — 3, 1) intersects the plane
2x+y+z="17.

26. W%ﬁ%@%ﬁ%ﬂ%ﬁ:ém@X2=4y,i'@'[3ﬁx=0,x=4,
y=4Td y =09 R 37 % &A% I qH S 97N | fIHqIiorg i & |

Using integration, prove that the curves y2 = 4x and x2 = 4y divide the
area of the square bounded by x = 0, x = 4, y = 4, and y = 0 into three

equal parts.
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