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. Candidate must write his/her Roll Number on the first page of the question paper.

2. 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.

3. 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.

4. Write your Question Paper Code No. 50/HIS/2, Set [A] on the answer-book.

5. (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 question will be yours only.
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MATHEMATICS

T

(311)
Time : 3 Hours | [ Maximum Marks : 100
a3 T | [ qUTfek @ 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.

FEwr: () 39 T9-79 8 31 @8 §—Eve 31 qu1 @8 9 |
(i) @uE ‘3 % @t U B TA FET 2| TS G F F=ia faven faw M
(i) w@vg ‘o # < faskew B | whenfiai it o wew forerew & & T F IW A B

SECTION-A
Eus—-3H

1. If 1, o, w? are the cube roots of unity, then prove the following : 2
I 1, o, 02 IHE F A §, @ f= g Fifw

1+0)1+0?)l+o0’)1+0d)=1

2. If "Cj =158' "Cg, find the value of n.

RI nC3=158-”C5%,Fﬁn<%‘IW§|'Iﬁ7m‘:Iﬁ|EI
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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 &l qu1 4 foEi & @ 5 <fm B uH FAG 9 T 7| AR FAG T alerem-d-aafee
o Tt &1, @ ae forad aferl @ foran s gt 27

4. Find the equation of the (©circle concentric with the circle

x2 + y2 -6x+2y-11=0 and passing through the centre of the circle

x2+y2=16. 2

3G g9 1 GO @ HINC S T x2 + y2 —6x+2y—11=0 H HhIE T AU I
x?2+y2 =16 % *F3 A T AT 2|

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

Th GHIAR I 1 631 U8 20 ' T 1191 9 35 Bl 3H HHIGK 2] 1 2591 9 Jd

eS|

6. IfA={1,2,34},B={2,4,56,7,8 andC ={1, 3,5 6,7, 8,9, 11}, then verify that
ANnB-C)=(AnB)-(BNnCQC) 2

afe A={1,23 4}, B={2456,7,8 da C={1,3,567280911} g, d Hud

Hifste

AnB-C)=AnB)-(BnC(C)
7. Iff(x)=x2—4 and g(x)=2x+5, find fog and go f.
2

M f)=x2 -4 3R g(x)=2x+5%, W fog T go f I HIfwT|
Or / 37941

Prove that f :R — R, defined by f(x) = 4x3 - 5, is a one-one and onto function.

frg fifvw & f:R > R, S f(x)=4x> -5 3N UG 2, UF Thehl adl A=s6H
He 2
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8. Prove that

frg shifste

14 112 . 156
COS — +CO0S — = S1n —
5 13 65

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

. 1 1
equation whose roots are o + E and B+ —.
o

afe o, 3 B 5Ema T ax? + bx+c=0 % g &, O 98 Gl @ e Sk
1 1 s
TLF{OL+EH?JTB+E%I
Or / 37941

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

then prove that 6b? =25ac.

gfg fgamd o™ ax? + bx+c=0 &% U@l H 2:3 % A 3, a g Hise fr
6b2 = 25ac.

10. Using properties of determinants, prove the following :

ARiTERT o TreEt w1 FE R e @ g il

b+c «a a

b c+a b |=4abc
c c a+ b
Or / 39T

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

matrix.

W[i _:}aﬁ@wﬁﬂwam@%m—wﬁaaﬂw@%aﬁ%mﬁ

=6 i)
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11.

Evaluate : 3

M Jd HISY

. 1-cos 46
lim ———
8 >01-cos60

Or / 319ar

s 2
+
If siny = x sin (a+ y), prove that dy = w.
dx sina

.2
?Jlﬁ’sinyzxsin(a+y) g, ?ﬁﬁ:@?ﬁﬁﬁﬁﬁgzm(my).

sin a

. Evaluate : 3

HqH F1d I

_f 1-tan x
1+tan x

Or / 319ar

Evaluate :

a4 | i

Jn/z sin 26
0

doe
sin?0 + cos? 0

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

1

selection is 3 and that of B’s selection is % Find the probability that at least one

of them is selected. 3

A @1 B @ @iell W& % foit wefieRr ok faw M A kg S A wiEedr L@ aen
B % Y SH 1 wifEeRdr L 21 STRekdr 9ra R {6 G A 9 FE-8-kE Th AT S
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4
14. Find the term independent of x in the expansion of [xz - ) .

4
(xz_QJ ¥ waR § x @ @ @ g AR

X

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.

39 Y@ w1 G J1d hife S faeg (3,2) | B STt ® 99T W R 9@ 9, St
% s oaEfed a2, @ fog W 1:2 % g # fawfsa @ 2

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

30 W™ w1 GHIEU g it Rt iy (2,3) @ oqwn e feear e
x-4y+3=0 2|

17. If y=1log (x+ \/a2+x2), find Z‘Z
I y=log (x +ya® + x2) B, @ sz FHifsre |

Or / 319ar

d2y

— (x2 _ :
fy=x“+1(x-1), find o2

S & LY g B
y=(x?+1)(x-1 %, 2 ™ |

18. Solve the following differential equation :
= s1aea SR g I

(x2 + xy)dy = (x2 + y2) dx

311 /HIS/103A 6



19. Calculate the variance for the following frequency distribution :

20.

21.

22.

= SErar se9  TE 9 i

Marks 15-25 | 25-35 | 3545

qrqreh

45-55

55-65

65-75

75-85

Frequency 3 S 9
ARSIl

12

15

Using matrices, solve the following system of equations :

TR 1 TN Fleh = aie e 1 g i

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.

n

1
) times the sum

IUMEU foF YoM n UW WA WEAMT R AW, YUH n foum wiRd wemstt & AW

(”;j 3

Find the general solution of the following trigonometric equation :

e Srerivfide gefiertor =1 =9 g I hiNT

cos3x =sin 2x

Or / 37941

Using sine formula, prove the following :

e FHS W @ e R R

a(cos C —cos B)=2(b —¢) cos

311 /HIS/103A 74
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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.

qofgu foF fou MU erEeR a1 S8 @@ I SoF @ YR &Fhd <JHad S Se 3ueh!
FAE Ik A TR 2

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

yzx2 and y = x+ 6.
TR y=x2 TAM y=x+6 & S R &7 1 &ABc qUTHSHI o TIF T T i
Or / 37941

Evaluate :

TH I I

Jg/g A/sin x e

\/sin x + \/cos X
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SECTION-B
Qus—d

OPTION-I
[ECIa
( Vectors and 3-Dimensional Geometry )

( wfee qen Br-smam sarfuta )

25. Determine a unit vector parallel to the resultant of the two vectors

- 2 ~ n A A
a=3i+2j—4k and b =i+ j+2k. 2

A afesit d=3i+2j-4k AN b=i+ j+2k % uRUTR ¥ wWR UHE GREW JE
EAEL

- - -
26. If |a|=13, |b|=5 and a-b =60, find |d x b|. 3

At (A =13, |b|=5 a1 d-b =60 &, a1 |d x b| T I

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

3G Gudd 1 GHIRT J1d RIS S fegett (- 1,2, 3) 3R (2, -3, 4) ¥ B STl ® adn
W3x+y—z+5=omm§|

Or / 319ar

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

x2+y2+zg+7y—22+2=0 and 2x+3y+4z-8=0, is a great circle.

T M 1 e Ja hifg foed g x2+y2+z2+7y—22+2=0 LRI
2x+3y+4z—-8=0 I g4 A H Tad Id 2|
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+1 - - -
X :y+3:z+5andx 2:y 4:z 6

S 7 1 4 7
Find the equation of the plane containing these lines.

28. Prove that the lines

are coplanar.

o 1 3 5 - -4 -6 .
ﬁaﬁmﬁﬁ%@mx; =yJ5r =Z; amx12=y4 =z7 guddE 21 39

HHde 1 gt off 3 hifse fed 3 | for 2

OPTION-II
IEET |

( Mathematics for Commerce, Economics and Business )

( =rfurs, stefvrer qut SR % foru it )

25. 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.

TF AR T 10% F € 12,000 1 @iF 92 F 99 ¥ TS q91 I4H oI ¢ 98 TH
R o9 fen| g Fa @ qen oy wfded [ i

26. 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 :

UF AR 25 a9 fit 3 H T 50,000 H TH w1 uiferelt 30 a9 * forw w@m 7 =
e & STgER g rd-anes fiftem @ Hiflw .

Tabular premium : ¥£40/1,000
GUNEIRIERE

Rebate for large sum assured : ¥ 2/1,000
it ot T o fore ge

Rebate for half-yearly payment : 1-5%

e -afes YA & o ge
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27.

28.

311 /HIS/103A 11 V15—8000x3

Or / 37941

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?

T U ¥ 100 TR =feRce foepe wfafer € 50 wfn framm & few g9 =
A T ARG IR Yok 5% ¢, A W ok 37 H FH! R foRaAl IAE Yook oA q=M
Ffe ¥ 20 wfa fraium few 9o § Sfer Swy?

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

7 sAfersi @ 1998 &1 MUR a¥ HHEE a¥ 2001 % folu geamgumal & W #@ed hit
fft @ qoa g @ ST

Commodity (%) A B C D E
Price in 1998 (per unit) 12 20 12 40 80
1998 # geg (vfd 1)
Price in 2001 (per unit) 16 25 16 60 96
2001 ¥ geg (fd 1)

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
Zero.

T 3ITEH H Th 3G o [T AT e p(x)=ax+ b &l 98 SHaT ¢ f% 98 &5 ufd
THE T Ued W 1250 THEAT A1 T 4 U THE F Ged W 1500 TREAT S TehaT 2
Fo, 3Ed a1 HHG A HeH 1A IS | FfG HHE ™ I 2, Ui g god ot
I Hfe)

* k&
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