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MATHEMATICS
T

Time allowed : 3 hours ] [ Maximum Marks: 100
freRa @ag : 3 g9 | [ siferaw s : 100
General Instuctions:

(i)  The question paper consists of three sections A,B and C. SAasa@ompulsory
for all students. In addition to Section A, every student has to atteithptr
Section B OR Section C.

(i)  For SectionA
Question number4 to 8 are of 3 marks each.
Question number8 to 15 are of4 marks each.
Question number46 to 18 are of 6 marks each.
(i)  For Section B / SectiorC
Question numberg9 to 22 are of 3 marks each.
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Question numberg3 to 25 are of4 marks each.
Question numbeR6 is of 6 marks.
(iv)  All question are compulsory.

(v) Internal choices have been provided in some questions. You have to attempt
only one of the choices in such questions.

(vi) Use of calculator is not permitted. However, you may ask for logarithmic
and statistical table. If required.
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SECTION - A
gvs - A

2 -3 .
If A :[3 4 } show theA? —6A +17 I =0. Hence findA .

2

afg %, A:[3 _43} ar femmey fF A —6A+171=0. 3 A = &ifSw)

An urn contains 7 red and 4 blue balls. Two balls are drawn at random with
replacement. Find the probability of getting (a) 2 red balls (b) 2 blue balls

(c) one red and one blue ball.

TH U H 7 AT qdT 4 Al A o U H § & S Argesdr giqenar |ted
feelt St B 1 uiieRar S e fR (31) 2 @ AR (9) S i el
(@) TH AT qAT Tk il g S|

Using the properties of determinants, prove that following :

a—-b-c 2a 2a
2b b—c—-a 2b |=(a+b+c)
2c 2¢ c—a->b

RPOTET & ToTerEt B GET wh e g i

a—-b-c 2a 2a
2b b—c-a 2b |=(a+b+c)
2c 2c c—a->b
65/1/1 3

[P.T.O.



4. A card is drawn at random from a well-shuffled pack of 52 cards. Find the
probability that it is neither a ace nor a king.

SN YBR  hel TS 52 Ul bl 1T B UH TSl H H UH qAT AGRAT (R
T | WIRekAT St #ifore fb T g€ @R (ace) & SR T & e aresme (king)
gl

2

1+
5. Evaluate:J' x4 dx
I+x
1+ x?
T S A ¢ [ g d
I+x

6. Solve the following differential equation :

xcosydy=(xe'logx+e")dx

T STasha THIHOT ®l B BT ¢

xcosydy=(xe logx+e")dx

7. Form the differential equation of the family of curves 4cos2x+ Bsin2x,
where Aand B are constants.

OR

Solve the following differential equation :

Q+2y:6e"’

dx

Th HA y=Acos2x+ Bsin2x, HI YT HIAT Tk fdhd FHIHT TA13T,
et AJar B TR |
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SUEL

1 STasha FHIHOT &l B BT ¢

dy ,
—4+2y=6e"
dx d

8. Evaluate :_f cosdx cos3x dx

A S B Icos4x cos3x dx

9. Using properties of definite integrals, prove the following :

dx =—

T xtan x n?
sec x cosec x 4

iYaa qHeRal & TOTEET w1 TR W e R wii

T xtanx n?
J' Y =

» SECX cosec x 4

sin x
(1-cosx) (2—cosx)

10. Evaluate : _[

sin x

Waﬁaﬁﬁz:f

(1-cosx) (2—cosx)

11. Find the value ok if the function

ke?, x>1
f(x)= ¥ is continuous at x =1
4, x<l1
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OR

: sin x —cosx

Evaluate : lim | ————
P T
4 X——
4

K& 99 STd i Iie %as

kx*, x>1
X)= =
S(x) { 4 xer X 19 gad 8
Agqr

: sin x —cosx
HIA =0d Eﬁla'l! o lim| ————
T

X—)n

4

12. Differentitatesin (x> +1) with respect tox from first principle.

sin (x* +1) &1, x & AUeT, MM STaHT  HITT |

13. Wirite the Boolean expression representing the following circuit :

a/ b/ </
a/ b/ ¢/
La/ b/ ¢/
11—

Simplify the Boolean expression.
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OR

Shwo that the following argumentis valid :

S, tpVvy
S, i~q
S ipr~q

frr wf¥e & fg oo o ffa
a/ b/ </

a/ b/ o/
La/ b/ </

AT TR Bl A HT BT |
AFqT
Tqed o f g a9 @
S, :ipvyg
S, i~q
S ipr~q

14. If y =sin (logx), prove that

2
x2ﬂ+xﬂ+y=0

dx? dx
gfg y=sin(logx) ¥, @ Rrg FIfmw %

2
x2%+x?+y=0
X X

65/1/1
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15. Verify Rolle's theorem for the functionf (x) = x° —5x+4 on [1, 4].

FaT f(x)=x"-5x+4 & foU [1, 4] W Id & GG H TG BT

16. Using matrices, solve the following system of equations :
x+2y-3z=6
3x+2y—-2z=3
2x—y+z=2
SRl Bl YANT H¥eh 11 FHIROT e bl & hIT
x+2y-3z=6
3x+2y—-2z=3

2x—y+z=2

17. Using integration, find the area of the region enclosed between the
circles

Xy’ =1 and(x-1)>+y* =1.
OR

2
Evaluatej (x> +2x+1)dx as limit of a sum.
0

A BT TR &b af gat X+’ =1 aar (x—1)*+y° =1 & 99 R &7 &1 &
M I |

SUEL

J.(x2+2x+l)dx & A A B T AR gr s wi |
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18.

19.

20.

Find the point on the curwe =8y which is nearest to the point (2, 4).
OR

Show that a right circular cone of least curved surface and given volume has an altitude
equal toy2 times the radius of the base.

Tk x° =8y W 9¢ fog i Hifw S fog (2, 4) & 9w g W A

AGqr

fc@mET o gAaw @ g qo1 U T e & @ A S| @ Sdals STER &
froar @ /2 T ERfh

SECTION - B
Yvs - §

Find the projection on+Z onz where a=2i-2j+k, b=i+2j-2k

andczz?—j+4k.

ARy bie & oa W 98T ST BT afe a=2i-2j+k, b=i+2j-2k

TN c=2i— j+4k B

- -

Find the value ofs, which makes the vectors,b and ¢ coplanar, where

N AN AN

a=2i—j+k, b=i+2j-3kandc=3i—-Aj+5k.

) @ A TG HifeT fb Afesr a, b qer ¢ gHde g, St

a=2i—j+k b=i+2j—3k @gT c=3i—) j+5k |
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21.

22.

23.

A particle starting with initial velocity of 30 m/sec moves with a uniform
acceleration of 9 m/séd-ind :

(@ the velocity of the particle after 6 seconds.

(b) how faritwillgo in 9 seconds.

(c) itsvelocity whenis has traversed 150 m.

TH FHOT 20 WA, H IREEH R H T 9 HLA B THRAAH @7 § g § |
EIGHCI IS

(3) 6 HFIS qE FHA BN AT

@) 9 FHUS H FHU fohdAl T T HAW

(@) 150 HI. B T T FIA W HIT R 9T |

Find the resultant of two velocities 4 m/sec and 6 m/sec inclined to one-
another at an angle of 120°.

OR

A ball projected with a velocity of 28 m/sec has a horizontal range 40 m. Find
the two angles of projection.

4 WA TG 6 "I, B A A UR-gEl 9 120° & HOT W BRI © | ST
TROMET T S i |

A9
UF g 28 WA H AT H URI HN TS qAT IAHT AfST UF 40 W S| AT
JEOT BT TG BT |

A body of weight 70 N is suspended by two strings of length 27 cm and 36 cm,
fastened to two points in the same horizontal line 45 cm apart and is in equilibrium.
Find the tensions in the strings.

65/1/1 10



24.

25.

26.

65/1/1 11 [P.T.O.

70 N ¥R %7 U% fuve, fell afoet @r § e 45 &1 @ Rera 1 fawgett 9§ e
27 Tl qAT 36 FHI @R SIRAT § g1 i Eer § ded @ o | Ydd S H
T FA I |

The resultant of two unlike parallel forces of 18 N and 10 N act along a line at a
distance of 12 cm from the line of action of the smaller force. Find the distance

between the lines of action of two forces.

18 NTgr 10 N & & fguda fosr §9max S@l &1 qRomHl 9d U Ul @l &
SRS PR HIAT ', S BIC q@ BN FRAT W@ A 12 T B W W Tl T g
T Al H FRAT @Rl & I B U S i |

Find the equation of the plane which is perpendicular to the plane
5x + 3y + 6 z+ 8 = 0 and which contains the line of intersection of the planes

X+2y+3Z-4=0and2+y-z+5=0.

S q@ BT FHIHIOT A HINT G dd 5x + 3y + 62+ 8 = 0 W Taq &
qaU dal X+ 2y +32-4=07a 2X+y-z+5=0% ufqwed 4 s

S

Find the equation of the sphere which passing through the points (3, 0, 0), (0, -1, 0),
(0, 0,-2) and and having the centre on the plarey + 4z=1.

SH A HT G ST g o fawgatt (3, 0, 0), (0, -1, 0), (0, 0, - & T
T g forger &g oo 3x + 2y + 4z = 13 fea &)



19.

20.

21.

SECTION - C

gus - q

Find the face value of a bill, discounted at 6% per annum 146 days before the

legal due date, if the banker's gain is Rs. 36.

39 fa @1 g@ g (face value)sra #ifviw it fafera: <@ fafor |4 146 fo
@ 6% amite H W § 4T forr mr qer fg W dw w oA 36 5.

A bill for Rs. 7650 was drawn on 8th March 2005 at 7 months. It was discounted
on 18 May 2005 and the holder of the bill received Rs. 7497. What rate of

interest did the banker charge ?

7650 . & Uk foqd, T 8 M, 2005 & 7 EH & fou fo@r mar) 18 =2
2005 H OREH FW 7497 & H AT fa@r W@ dF A FT R gfa9d AW
forr »

There are two bags | and Il. Bag | contains 2 white and 3 red balls and
Bag Il contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it was

drawn from bag II.

| Tar I 9 81 90 |1 § 2 9%he qar 3 @d Wi & qof O || H 4 §%he adr
5 @ WS £ R U 99 H ¥ A us e e T8 5 @@ @1 @ g
T | iR ST it 5 e T AT O« 1 F & o
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22.

23.

Find the mean, variances * for the following probability distribution :

X 0 1 2 3

oo |1 ER 1

) 8 8 8 8
OR

Find the binomial distribution for which the mean is 4 and variance 3.

o= wifrepar S & T ATeT p T WEROT 6 S I

X 0 1 2 3

oo | L ER 1

) 8 8 8 8
AGqT

T8 faue 9o s HIT fSrae a1 4 3 997 TR 3 B

A, B, C entered into a partnership investing Rs. 12000, Rs. 16000 and
Rs. 20000 respectively. A as working partner gets 10% of the annual profit for
the same. After 5 months, B invested Rs. 2000 more while C withdrew Rs. 2000
after 8 months from the start of the business. Find the share of each in an

annual profit of Rs. 97000.
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24.

25.

A, BTar C 5 sHT: 12000 ., 16000 &. 4T 20000 &. N & G5 H AN 3
foRaT | A U% FREIHRI ATEER & M Ha @Y &1 10% 3§ &M & oY ffaddr &1 5 918
1% BT 2000 . 3R A w7 59 fF CH =R & e & 8 WIg 918 2000 %.
@ w1 97000 €. & At @MY & Y& T W SN i |

Find the present value of an annuity due of Rs. 700 per annum payable at the
beginning of each year for 2 years allowing interest 6% per annum, compounded
annually[Take (1.06)" = 0.943]

2 aut & faw 700 %. 9fqy o ST Attt 37 AT S 9f O & Sy ® 37 ¥, @
A g S I, A 0T 6% a1t @ <X 9§ Faifod erdr 21

[Take (1.06)" = 0.943]

The total cost &), associated with the production and makingnits of an item
is given by

C(x)=0.005x" —0.02x" +30x + 5000

Find (i) the average cost function (ii) the average cost of output of 10
units (iii) the marginal cost function (iv) the marginal cost when 3 units are
produced.

fdl ST X &% Uhs & TR d Fefod Il HA AN Beld

C(x)=0.005x" —0.02x" +30x + 5000

ar () aa arE ®ad S s, (i) 10 Sae ' & U siEd and Sd
Fitog, (i) dHT ®ad g Hig, (iv) 3 IAE 9@ & [0 g and sd
FHIT |
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26. If a young man rides his motorcycle at 25 km/hour, he had to spend Rs. 2 per
km on petrol. If he rides at a faster speed of 40 km/hour, the petrol cost increases
at Rs. 5 per km. He has Rs. 100 to spend on petrol and wishes to find what is
the maximum distance he can travel within one hour. Express this as an LPP

and solve it graphically.

UF T9ga% AfG WX AEfha 25 fhl/Her & i | Fenar & af Ui & AT 2 6.
gt foredt oar &1 Al @' 37 40 Ry @ a9 afq § F@r © dr UEe @ 2
5 . Ui fopdT ST &1 S8& UTH Ui & @9 @& U 100 &. q&T 98 UH "€ H
Al | afess g T A Aeal ¢ | 3] YT @ . Ul THET S A6 G/ B

FHITT |
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