This question paper consists of 32 questions [Section-A (24) + Section-B (4+4]] and 11 printed

pages.
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General Instructions :

1.
2.

Candidate must write his/her Roll Number on the first page of the question paper.
Please check the question paper to verify that the total pages and total number of questions contained
in the paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
Making any identification mark in the answer-book or writing roll number anywhere other than the
specified places will lead to disqualification of the candidate.
Write your Question Paper Code No. 50/HIS/2, Set [a] on the answer-book.
(a) The question paper is in English/Hindi medium only. However, if you wish, you can answer in
any one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi,
Oriya, Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
answer-book.
(b) If you choose to write the answer in the language other than Hindi and English, the
responsibility for any errors/mistakes in understanding the gquestion will be yours only.
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MATHEMATICS
T

(311)

Time : 3 Hours | [ Maximum Marks : 100
g9 : 3 9 | [ qUis : 100

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(i)  All questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.
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SECTION-A
us-A

1. If 1 o, »? are the cube roots of unity, then prove the following : 2

I 1, o, 02 IHE F TS &, 91 =1 F= fag Hiw

1+ o)1+ 0?)(l+0”)1+0d)=1

S
2 " Cq= T "Cs, find the value of n.

aﬁnC3=%-”C5%,ﬁnWWWEﬁﬁq!
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3. A committee of 5 is to be formed from 6 gents and 4 ladies. In how many ways
this can be done if at most 2 ladies are included? 2

6 TN A 4 faE ¥ W 5 Al H UE FAS S T B AR FEA F afeen-T-aaf
2 foai &, a1 98 foras oafienl & fomam < ogeRar 87

4. Find the equation of the «circle concentric with the circle

x?2+y? -6x+2y-11=0 and passing through the centre of the circle

x2+y?=16. 2

I g H GHE J@ AT S FT x2 +y? - 6x+2y-11=0 F FHA & a0 I
x2+y? =16 % 3 | TR 1 2

5. The 6th term of an AP is 20 and its 11th term is 35. Find the 25th term of
the AP. 2

UH GHIGC Adl F 631 92 20 ' 997 11af 9g 35 2| I@ GH{ A F 253 9E

e

6. fA={1,2234},B={24,5678 andC=1{13,5,6,78 9,11}, then verify that
An(B-C)=(AnB)-(BNC) 2

afe A={1,23 4, B={245678 @I C={1,3567389,11} 2, d daud
FHifs fh

An(B-C)=(AnB)-(BnC)
7. If f(x)=x% -4 and g(x)=2x+5, find fogand go f. P

qﬁf[x)zxg—43ﬁ1 glx)=2x+5 %, dql fog a4l go f A wHIWT|
Or / 9@

Prove that f : R — R, defined by f(x) = 4x? - 5, is a one-one and onto function.

fog St % F:R SR, S f(x)=4x3 -5 g uRwifie 2, U CHh a0 A=aEF
w2
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8. Prove that

fag #Hifs fr

1 4 _1 12 . -196
cos — +CO0Ss — = 81n C—
5 13 65

9. If o and B are the roots of the quadratic equation ax? + bx + ¢ =0, then form an

. 1 1
equation whose roots are o+ — and P + —.
o

afe o, 3R B 5o @i ax? + bx+c=0 % qd &, d1 98 e i Fifee e
1 1
ﬂ,_\?loz+gam[3+a§|
Or / JYar

If the roots of the quadratic equation ax? + bx +c=0 are in the ratio of 2 : 3,

then prove that 6b? = 25ac.

afe fgama @i ax? + bx+c=0 & HEl H 2:3 H IPUA 7, @1 fag Hfw fF
6b? = 25ac.

10. Using properties of determinants, prove the following :

Trfornt % ot @ e e w fag fifsw

b+c a a
b c+a b |=4abc
c c a+ b
Or / 31941

2 -4
Express the matrix [ 4 3 } as the sum of a symmetric and a skew-symmetric

matrix.

anaugg{i _:]a%qaﬁwﬁaaﬂa{@amqasﬁw—wﬁaw%ﬁn%wﬁ

ek hifeTu |
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11,

12.

13.

Evaluate : 3

qH 1 HINT

: 1-cos 468
lim ———
8—-01-cos 66

Or / 319a1

dy _ sin? (a+y)

If sin y = x sin (a+ y), prove that
Yy @a+y), p Ty

s
IfE sin y = x sin (a+ y) 8, @ g fifvw %:w.

sin a

Evaluate : 3

HH a9 shifsu

jl—tanxdx

1+ tan x

Or / 371941
Evaluate :

WWW:

J-n/z sin 26
0

doe
sin? 0 + cos? 0

A and B appear for an interview for two vacancies. The probability for A’s

selection is % and that of B’s selection is % Find the probability that at least one

of them is selected. 3

AﬁmBa@aﬁqﬁ%%qu%ﬁﬂm|A%?ﬁaﬁﬁmﬁw%%w
B % g1 51 K wifwwar L 21 wifrrar s Aifsw 5 29§ @ FH-8-9 w99 Sy
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4
14. Find the term independent of x in the expansion of [xQ - i} .

4
(xz_iJ % war § & @7 w7 SR

15. Find the equation of the line passing through the point (3, 2) and the portion of
the line intercepted between the axes is divided by the point in the ratio of 1 : 2.

30 1@l H GHIHT F1q IS S fog (3,2) W B STl € 991 @1 1 98 WE, S 3IE
% o9 Hqafed g1 8, 39 O W 1: 2 % Sua # fawia g g

16. Find the equation of the parabola whose focus is (2, 3) and whose directrix is the
line x -4y+3=0.

W Waed # e §d diee et iy 2 3) ' oawnr et e T
x—-4y+3=0 %I

17. If y=log [x+1la2 + x2), find %
I y=log (x + ya? + x2) B, @ % Fma =i
Or / 3<gar

d?
) _ y
fy=(x“+1(x-1, find >

2
ﬂﬁy:(x2+1)(x—l}%,3ﬁ%$ﬁiﬁﬁm

18. Solve the following differential equation :
= e gt # ga fifsw

[x2 + xy) dy = (x2 - yg] dx
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19. Calculate the variance for the following frequency distribution :

20.

21.

22.

= SRERar e 1 T Jd i

Marks 15-25 | 25-35 | 3545 | 45-55

HTHTR

55-65

65-75

75-85

Frequency 3 S o 12
SARSRAT

15

Using matrices, solve the following system of equations :

AR & TN F = i ee w g FIN

x+2y—-3z=-4
2x+3y+2z=2
3x-3y—-4z=11

Show that the sum of first n even natural numbers is (

of first n odd natural numbers.

1
] times the sum

n

IR foF U9W n B9 WA G w1 AN, YAH n faww umRd wEnsdi % A w6

(n+1]ﬂ:ﬂ%|

n

Find the general solution of the following trigonometric equation :

= Brerfdia et 1 =ves g 39 Sifse

cos3x =sin 2x

Or / JYar

Using sine formula, prove the following :

T wHS W ¥ e g i

a(cosC -cos B)=2(b -0 cos?

N[>
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23. Show that the height of a closed right circular cylinder of given volume and
least surface is equal to its diameter.

Tz & fou 7 stEEA A 98 @9 g doH #1 YSE &9%d JAaN B SE 39h
TS 39% AE h I T

24. Using integration, find the area of the region enclosed between the curves

y=x2 and y = x+6.

FH y=x2 TA y=x+6 F =9 R &9 F1 §I%c THHH & T § G i
Or / 3941

Evaluate :

WWW:

J:][/z Jsin x dc

Jsin x + Jcos x
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SECTION-B
[ us—d

OPTION-I
faerea—1
( Vectors and 3-Dimensional Geometry )

( TfEwr qen - smam wnfufa )

25. Determine a unit vector parallel to the resultant of the two vectors
A ~ ~ — ~ ~ ~
a=3i+2j-4k and b =i+ j+ 2k. 9

d afit d=3i+2j-4k TN b =i+ j+2k % URUE ¥ wHR THE @RW F@
FHifetg |

26. If [3|=13, [b|=5 and @b = 60, find |2 x b). 3

af |d|=13, |b|=5aM a-b =60 &, @ |4 x b| I FARI

27. Find the equation of the plane passing through the points (- 1, 2, 3) and (2, — 3, 4),
and which is perpendicular to the plane 3x+y-z+5=0. 4

I gHAdd 1 GHIHT J1d i S fSgeE (- 1,2, 3) 3R (2, - 3,4) ¥ TR SMaT & o
W3x+y—z+5:oq'{6iﬂ‘cl'<1%l

Or / J19ar

Find the equation of the sphere for which the circle, given by

x2+y2+z2 +7y-2z+2=0and 2x+3y+4z-8=0, is a great circle.

T M w1 Ao §a e eE wdfiee x2 4+ y2 42247y -22+2=0 @
2x+3y+4z—8=0 AT g9 Ml FT g&8q I &l
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28.

25.

26.

- -4 -
x+1:y+3:z+5andx Q:y _z 6
5 7 1 4

Find the equation of the plane containing these lines.

Prove that the lines are coplanar.

. 1 y+3 5 -2 y-4 z-6 .
m?ﬁﬁﬂ!%%@mx; =y5 =z; le =y4 =z7 guaed 21 39

qda 1 geeRter off 3 fifse Sed 3 @ f@e 2

OPTION-II
eI

( Mathematics for Commerce, Economics and Business )

( arforsa, srefvmre qen =@TAR % forg it )

A man bought ¥ 12,000 of 10% stock at 92 and sold it when its price rose to
¥ 98. Find his total gain and gain percent.

% ARk 9 10% F1 € 12,000 F1 L(F 92 F WA ¥ Wl q91 I0H Ged T 98 W
W o= | SueR e oy qun oy ufderd sma Sifsn|

A person at the age of 25 years takes an insurance policy of sum assured
¥ 50,000 for 30 years term. Calculate the half-yearly premium assuming the
following details :

Tk e 25 99 Kl AP H T 50,000 H wHh siwr difewdt 30 a9 & forw war g1 =
faamo & S7gER g wrd-anfvew fiftem Jma i

Tabular premium : £40/1,000
arferent SR

Rebate for large sum assured : &2/1,000
sferen sffmn Tf¥n o forg e

Rebate for half-yearly payment : 1-5%

g -aTfieh JTae o fore g2
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27.

28.

311/HIS/103A 11 V15—8000x3

Or / F19Ear

Ganesh & Sons produces 100 kg chocolate biscuits per day at the cost of
¥ 50 per kg. If the excise duty is 5%, then how much duty has to be paid by the
company at the end of the month if ¥ 20 per kg is added to the cost?

Y U 9 100 fhanm dfece faege wfafe € 50 ufa feeimm % fEw g w
A 21 IR} IR ek 5% B, A °WE F I’d H FOA F FRa € Yok 1 ogem
Ffe & 20 vfd e faw 9o #§ Sier sy

Using simple average of price relative method, find the price index for 2001,
taking 1998 as base year from the following data :

= Afrel @ 1998 =1 YR I AFE @9 2001 ¥ fou goamudl & W wrex #
Gfd @ oa gu® Fa i

Commodity (%) A B C D E
Price in 1998 (per unit) 12 20 12 40 80
1998 # gy (fd zants)
Price in 2001 (per unit) 16 25 16 60 96
2001 ¥ gy (dfd g13)

The demand function of a product for a manufacturer is p(x) = ax + b. He knows
that he can sell 1250 units when the price is ¥ 5 per unit and can sell
1500 units at a price of ¥ 4 per unit. Find the total, average and marginal
revenue functions. Also find the price per unit when the marginal revenue is
Z€ero.

% 3EH F Uk IAE & [ HIT %eH p(x)=ax+b Bl 98 SHa1 & 6 a8 &5 ufa
THE * oI W 1250 THEAT a1 T 4 9 TEE % Ged W 1500 THEAT S9 dhdal 2
Fd, 3{Hd q1 Hiwid 3 BeW Fq hifve| Jfe Hwa o = @, dr ufd 3 qod o
A hifer |

* Kk




