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MATHEMATICS

T

Time allowed : 3 hours Maximum Marks: 100
fefia @wg : 3 gwe Jferpag dw ¢ 100
General Instuctions:

(i)  The question paper consists of three sections A,B aS@@ionA is compulsory
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 number49 to 22 are of 3 marks each.
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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FO fAR9T :
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iy @vzor
g7 GET 1 T 8 % Jd® & 3 b &1
g97 G&T 9 T 15 T 9% & 4 3% &
97 G&qT 16 T 18 % JF % 6 3% &1
iy @=g/@=q
97 GEar 19 T 22 T 9% B 8 3% &1
97 TET 23 T 25 T AF B 4 b &
q97 G&T 26, 6 b FT &/
(iv) @t go7 sifard &1
V) B g 7 oiRe faweq foF T &1 U goA 4 B U@ & famed B B B

(Vi) Page F FAFT F ST TEI &1 Al qle STavaEar & ar ST T
T TR AROET & FT F THd &

SECTION A
gus A

. 2 3 :
1. Forthe matrix4 = L 2} show thatA”* —4A +1=0. Hence findA .

2 3

e A=[1 X

} % fou, fRmmre i A —4A+1=0. 3/ A o9 &ifvT |

2. Using the properties of determinants, prove the following :

1 bc be(b+c)
1 ca ca(c+a)
1 ab ab(a+b)

AR @ e w g w e e i

=0

1 bc be(b+c)
1 ca ca(c+a)
1 ab ab(a+b)

=0
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3.  Solve the following differential equation :
(I+y”)(I+logx)dx+x dy=0
T SR IR B & BT
(I+y*)(1+logx)dx +xdy=0

4. Form the differential equation of the family of curves A ¢®, where A and B
are constants.

OR
Solve the following differential equation :

dy
D)L +2xy =
(x )dx i (x*-1)

Tk FHA y=Ac”, W& AT B IR T, & [0 UH raehe GHIBOT IS0 |
gar
=1 e FHIRT &l B T

(x* —1)?+2xy=
X

2
(x*=1)

5. Evaluate:

Isin 3x sin 5x dx
b1 S 1 < G 3 L

Isin 3x sin 5x dx
6. Evaluate:

J- e .(2+s;n2x) dx
2cos” X

M FT BT

J- e".(2+sin2x) dx

2¢co0s’ x

7. Acard is drawn at random from a well-shuffled pack of 52 cards. Find the probability
that it is neither a king nor a heart.

BT YBR F ®el TS 52 Il I I Bl T TSl § § U U1 AGdT [ehrar 14T |
TIRIehdT ST &ifoe fo 7 dF a8 qeeme (king) & 3tk 9 & 9 (heart)®T o= 2|
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8. An urn contains 6 red and 5 blue balls. Two balls are drawn at random with
replacement. Find the probability of getting
() 2redballs
@) 2 blue balls

(i) one red and one blue ball

T U H 6 W@ qdT 5 Al GG & | O A 9 a1 TS A1gesar Jierde T died et
ATt 21 e & S S iR Sd it

() 2 @ i
W 2 Yt S
(i) TH AT qAT TH A A
9. Evaluate:
J‘ xsmz( dX
0 l+cos™x
I S1d HIeTT ¢
J‘ xsmz( dX
0 I+cos” x
10. Evaluate :

J‘ 2x -3
— (dX
x> +3x—18

I S1d HIeTT ¢

J‘ 2x -3
— (dX
x> +3x—18

11. Find the value of k for which the function

kx+5, ifx<2
f(x) = .
x—1, 1fx>2

is continuous at x = 2.

OR
Evaluate :
) [\/1+x —\/I—XJ
lim —
x=0 Sin - X
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K T 9 ST Sifog afe %
f‘(X):{kx+5, g x <2
x—1, afFx>2
X = 2W qad g
Jrgar
M ST B

lm{m—uf}

x>0 sin™' x

12. Find the derivative otos (2x +1) w.r.t. x from first principle.

cos(2x+1) & X & YUY 3MMed: b BT |

13. Find the Boolean expression representing the following switching circuit :

3

a s b
b/ —>

A\ 4
\

1]t @

Simplify the expression so obtained.
OR
Examine the validity of the following argument :

Si:p—>q
S,:~p
S:~q
=1 Rafaw 9Rug & fog gaa @@ise (Boolean expressiomjid &g :
a3

a s b
b/ —>

a~”
1]} @
I oIk ol T hioTd |
AT
=1 gk & Jgar 1 ThET B
S;:p—>q

S,:~p
S:~q

A\ 4
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14.

15.

16.

17.

18.

If y=acos (logx)+bsin (logx), prove that

2
x2ﬂ+xﬂ+y=0

dx? dx
gfe y=acos (logx)+bsin (logx), ar fag #ifow &

d’y dy
P24 x—>+y=0
dx? dx Y

X

Verify Rolle's theorem for the functiofi(x) = x* —5x + 6 on [2, 3].
Hd f(x)=x"-5x+6 % {0 @ [2, 3] W AT & Y9G & TFd & A
HITT |
Using matrices, solve the following system of equations :
2x—y+z=-3
3x—-z=-8
x+3y=1
ARl T YART e, = TReT o™ & &d Sy -
2x—y+z=-3
3x-z=-8
x+3y=1

Using integration calculate the area of the region bounded by the two parabolas
y=x?andx =y’
OR

2
Evaluatef (2x* +x+5)dx as limit of a sum.
0

TUIEGl HT GAN FH & WAddl y=x° 99T X=y° % a9 B 8T B Aa%d Sd
BT |
T

ATt @ T AWl gw j(2x2+x+5)dx &1 A ST I |

Find the point on the curye = 4x which is nearest to the point (2, 1).
OR

Show that a right-circular cylinder of given volume, open at the top, has minimum total
surface area, provided its height is equal to the radius of the base.
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ThH y' =4x W € fag o9 &0 S fog (2, 1) ¥ aaw gt W e
gan

fe@mEy foh ue U TU s A TEgHE 97, St S0 § Gl §, B B IO &=
AqH BN Afd IEHI HAE IqS AR W B & Juaw )

SECTION B
[CACEC]

19. Find the projection ofb+c onZ wherea:7€—3+8f<, b:§+23+3f< and
c:3+412-
ey b+c W a W YT I HIT J@t a=7i—j+8k, b=i+2j+3k T

AN

¢ = j+dk-

20. Find the value of., which makes the vectoes b andE> coplanar, where
a—i+3j+4k, b=2i+Aj+2kandc=4i-7j+10k.
)\ T A ST T o Al a, b qur ¢ B GHAWE S9N ST
a—i+3j+4k, b=2i+Aj+2k gar c=4i-7]+10k.
21. A patrticle starting with initial velocity of 26 m/sec moves with a uniform acceleration of
6m/seé. Find
() the velocity of the particle after 7 seconds.
(@) how faritwill goin 6 seconds.

(i) its velocity when is has traversed 100 m.

T YT YREWEH T 26 T/, JAT THAAN @O 6 HL/A.” § T IR Har & |
S HifoTT -

() 7 ¥HUS FqE HIT B AT

@) 6 GHUZ H FHT {oha-l U T HAM |

(i) 100 H. T TT FA G IHHT AT
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22.

23.

24.

25.

26.

Find the resultant of two velocities 6 km/hr agid2 km/hr inclined to one another
at an angle of 135°.
OR
A particle is projected with a velocity of 39.2 m/sec at an elevation of 30°. Find
() the time of flight.
() the greatest height.

6 fpdie. aar 6v2 fadvd. & & M, o umgEl § 135° & T W HE E,
% UROMHT & 9 S ahieid |

JrEar
39.2 /4. & 9T § TH HO 30° % IHAT T W e fRar mar| sa wig
() T F AT
(i) orferRaw e |

A body of mass 50 kg, suspended by two strings of lengths 30 cm and 40 cm fastend to
two points in the same horizontal line 50 cm apart, is in equilibrium. Find the tension
(in Newtons) in each string.

50 fopum w1 U fUs, foRelt &fost Y@r # ey 50 a9 ¥ Rd &1 fawgett | e

30 T TAT 40 FHT T SIRGT F Fov gow, Hferq T § @ W@ & | gAE I A

T (KT H) Sd S|

Two forces act at a point and are such that if the direction of one is reversed, the

resultant is turned through a right angle. Show that the two forces must be equal in
magnitude.

T I@ TH g W FET & AR TH YRR F ¢ ok Al I § uw @ fam el aw

3 ST, A 9RO 9@ U GEHT gH AT & | q9Ey 6 QU gy I @ aRemr #

A 2 |

Find the equation of the plane passing through the intersection of the planes

> A A A

F (it j+k) =6, r(2i+3 j+4k)=—5 andthe point (L, 1, 1).
TH q@ HT FHIHIOT Md sbitaq, ot qar  r.(i+j+k)=6, r.(2i+3 j+4k)=-5
& gfaesed & a1 favg (1, 1, 1) & 2/ o 2|

Find the equation of the sphere which passing through the points (0, 0, 0), (0, 1, -1), (-1, 2, 0)
and (1, 2, 3).

39 el &1 GO S SR S a0, 0, 0), (0, 1, -1), (-1, 2, G (1, 2, 3) &
B AT T |
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19.

20.

21.

22.

65/2/1 9

SECTION C
qvs q

Calculate the banker's gain on a bill of Rs. 36,000 due in 5 months at 5% per annum.

36,0005 &% fgd W, S 5 ¥ H 3 & qOT 9 W A9 5% difts H
¥ g dE B AW T BINT

A bill of exchange drawn on February 4, 2001 at 4 months after date was discounted on
March 26, 2001 at 8% per annum. If the banker’s discount is Rs. 400, find the face value
of the bill.

U At f9@ 4 w2ad, 2001 &7 4 7EW & forg forar @ o 26 A, 2001 B0 AT forAw
T A AT B W 8% AMYH & TAT dX T 400 B. &, A fq@ B Afka-ge
(face value}d i |

There are two bags | and Il. Bag | contains 3 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 Il.

TITIFam NE | 97 | H 3 G qoT 3 @@ ¢ & SR 9 Il § 4 9% qur 5 @
i 21 el e 9 H 9§ dga uh A e T N a@ 3 @ amEn @)
UTfaehar S ahifory foh fepelt T g & Il § & off)

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

X 0 1 2 3
O O i)
) 64 64 64 64
OR

If the mean and variance of a binomial distribution are respectively 9 and 6, find the
distribution.

ot ifiemdt de & forg @ o dEr WO o S i ¢

X 0 1 2 3
oo | L | 1B | o’ | 2
) 64 64 64 64
AT

gfe fordt faue 9o & AT 9T TEROT BT 9 TqYT 6 2, ol S Sd HieIg |
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23. A, B and C entered into a partnership investing Rs. 12,000 for 4 months, Rs. 14,000 for
8 months and Rs. 10,000 for 10 months respectively. Find the share of each in a profit

of Rs. 5,850 if the profit is distributed in the ratio of investments.

A, Baar C 5 I 12,000 ®. 4 HeM & 0T, 14,000 ®. 8 HeM & T qAT 10,000 5.
10 Féq & fou fag o @R sy fRar) 5,850 5. & @M § Y% @l 9T S
Fifore afe @ Faer & o § ater S 2 |

24. Find the present value of an annuity due of Rs. 900 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 guf & forg 900 &. Ui Y A At < arfveer S 9fd a¥ & e § & Sl & @
A g ST P A @ 6% a1 & o § aifdes Faiford efar & |

[Take (1.06)" = 0.943]

25. Given the total cost function for x units of a commidity as
x3
C(x)= ?+3x2 —7x+16.
Find
() the average costfunction.
() the average cost of output of 10 units.
(i)  the marginal cost function

(v) the marginal cost when 5 units are produced.

fear mr & ot awg 7 x S d@n & U A and wee C(x)=%3+3x2—7x+16.
a1 H

() ofrEd A e |

(i) 10 ZHEE & ST & fAU STET A |

(i) T AT B |

(v) 5 SdUE @ & U Wi dn |
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26. Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts
and 4 pants while B can stitch 10 shirts and 4 pants per day. Form a linear
programming problem to minimise the labour cost to produce at least 60 shirts and

32 pants and solve it graphically.

T gt Ader B ufafeT sE 150 5. q9T 200 &, wA £ 1 A faleT 6 wHey qar 4 e
e Fehar & WAt B gfafes 10 &Hiar qar 4 U2 faa debar & | =gAaw 60 FHI ST 32
U3l P T & [T o9 a0 & T & g Ee T G S 39 AT
eIl § A g |
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