This question paper consists of 32 questions [Section—-A (24) + Section-B (4+4)] and 12 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. 49/HIS/1, 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.
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SECTION-A
Eus—-3H

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

(1—m+o)2)(1+w—u)2):4

2. Find r, if 5x *P, =6 x °P, _. 5

r 31a fifse, afe 5x P, =6x P, _ 4.
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3. If "Cg ="C, find n. 2
g "Cgq="C; 7, A n & HE F1d HIC|
Or / 37947
If 12¢c,, = 2C,, _ 4, find °C,,.

afe 12¢,, = 12C,, 4 3, @ 6C,, 7@ Hifsm)

4. Find the equation of the parabola whose focus is the origin and whose directrix
is the line 2x+y-1=0. 2

30 WA 1 IR J1q hitee, fSeehl A1ty qefeeg & qen fEar W 2x+y -1=0.

5. The 10th term of an AP is — 15 and the 31st term is — 57. Find the 15th term. 2

TS THIR A H 10aT 98 — 15 B 991 3191 9§ — 57 B| IH 1591 4§ FIA Hi

6. If X ={1,37579,Y={1,7 8 and Z ={3, 5, 8 10, 12}, then find the following : 2
e X ={1,3,5,7,9}, Y={1,7,8 I Z ={3,5,8,10,12} 2, @ F= 310 AR :

XuY)nyuZz

7. If xe R, find the domain of the following function : 2

It xe R ?, @ 9 %o &1 ud I HifST
S =B - x)(x -9
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8. Evaluate :
TH I i
[ .. 13 . _1 5]

Ccos \_Sll’l g + Sin EJ

9. For what values of k will the following quadratic equation have equal roots?

k % for w6 fow fret fgema oo % gor wee e

@k+1)x2+(k+)x+1=0

Or / 319ar

1+1

Find the modulus of the complex number -
-1

. 1+1 R
iRy g 3 l, <hl HUTeh JATd i |
-1

10. Using properties of determinants, prove the following :

TRfUreRl % TUTeET w1 A R e @ fag i

1 a bc
1 b ca|=(a-b)b-0dc—aqa
1 ¢ ab

Or / 319ar
[ 1 -1 2]
Find the adjoint of the matrix A =|{ -3 1 |
s a1

-1

1 2
ana‘{sA:'L 3 1wa@maﬁaﬁﬁm
5 1
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11. Find the equations of the tangent and normal to the circle x2+ y2 =25 at
the point (4, 3). 3

T3 x2 +y? =25 % f§g (4, 3) W wEi-@ qun 3ificia & Trfio sa Fifs)
Or / 37941

Find the intervals in which f (x)=2x3 ~3x2 -12x+6 is (a) increasing and

(b) decreasing.

HeH f(x)=2x° - 3x2 —12x + 6 & foIT 98 FAqUa 1@ ST 0 ®e= (F) T€0H 7
3R (W) g9 H g

12. Evaluate : 3

TH Jd IS

J~ 1+ sin x
1+ cos x

Or / 319ar1

Evaluate :
M Jd HINY

fg/z log |tan x| dx

13. In a simultaneous toss of two coins, find the probability of getting 2 heads. 3

3 fos wwEy W WG 21 2 foa I R wilkesar 3 RS

6
1
14. Find the middle term in the expansion of (xz + J . 4
X

(x2+1)6éawﬁmmamaﬁﬁm

X
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15. Show that the equation of a line, such that the segment of the line intercepted
between the axes is bisected at the point (1, - 3), is 3x -y =06.

awisy T =@ Y@, e el & e # era@s fog (|, - 3) W wnfgwifer 2ar 8, =i
TR 3x -y =6 Bl

16. If y = (log x)* + (sin~! x)8™ * then find i’i.

I y = (log x)* + (sin™! %) * B, @ Z}"i Fra whifsre |

17. Evaluate :

O FTd I

. 1-cos x
lim | ————
x—>0(1—COS3x)

Or / 37941

dy sin? (a+y)

If siny = x sin (a+ y), prove that -
sin a

?Jﬁ’smy xs1n(a+y)% Fﬁﬁ:@ﬁﬁm%dy w%l

sin a

18. Solve the following differential equation :

= raehar gt Rl g hifST

Q.

Y, Y_x
dxx
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19. Calculate, correct to two decimal places, the mean and variance of the following

data :

= atferel & U Semed & 1 TOET 9 HE AT 9T YET J{Td ShiN

Class 04 4-8 8-12 12-16
it

Frequency 4 8 2 1
IRERAT

20. Using matrices, solve the following system of equations :

AR & A ek i adfien e @@ ogw A

X+2y+z="7
x+3z=11
2x -3y =1

21. Sum to n terms, the following series :

ﬁmﬁvﬁquﬁazmﬁﬂaﬁW

3+15+35+63+---

22. Prove that

forg hifsrg o6

1+sin2A
1-sin2A
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23.

24.

Or / 37941

Prove that

farg s fo

acos =(b+0 sing

using sine formula.

TIEA HHA & TE H)

Show that among rectangles of given area, the square has the least perimeter.

Torign foF 33 T &Fe arel AmEdt § | i 1 g =Had g g

Evaluate :
AH J1d il :
2
x“+1
[ Saax
x +1
Or / 319ar

Find the area common to the two parabolas x2 = 4ay and y2 = 4ax.

Wﬂﬁx2=4ayﬁwy2=4axéﬁ3ﬂ'qﬁ'§ﬂﬂaﬂamﬂﬁﬁﬁﬂll
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SECTION-B
Qus—d

OPTION-I
IECT |

( Vectors and 3-Dimensional Geometry )

( wiEe qen Br-smam sarfuta )

- - -
25. Show that the vectors d —2b, 3d+ b and d + 4b are coplanar. 2

eiten % @fw & —2b, 34+ b A 4 + 4b GHAAT B

RN

A~ A A A~ A~ A~ A~ A~ -
26. Let d=4i+5j-k, b=i-4j and ¢=3i+ j—-k. Find a vector d which is

perpendicular to both a and Z, and 67 . ¢=21 3

UM d=4i45)-RK, b=i-4jam ¢=3i+ j— k. Tk GRW d 3@ FRC S 4 iR
—> . . —>
b 3 W e B qA d - ¢ =21 Bl

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

30 gudd 1 G a i S fagett (- 1,2,3) 3 (2, -3, 4) ¥ B ST B A
Taad 3x+y—2z+5=0 R Toaq 2
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28.

25.

Prove that the following lines are coplanar :

fog s for = W@ gaaef 2

x-5 y-7 z+3
4 4 -5

x-8 y-4 z-5
7 1 3

Or / 319ar

Find the centre and radius of the circle given by the following equations :

= wdfieRtn g/ Wed g9 w1 hex qon B 3a i

x2+y?+2z°-6x-4y+122-36=0, x+2y-2z=1

OPTION-II
femeu—11

( Mathematics for Commerce, Economics and Business )

( afurs, aredvTrEr den =ATIR % foru v )

A man sells 1000 shares of a company (of par value ¥ 10 each) paying dividend
of 20% at ¥ 25 each. He reinvests the proceeds in shares of another company
(of par value ¥ 100 each) paying a dividend of 12%% at ¥ 125 each. Find the

change in his income.

U Ak el FO k1000 IR (T 10 Ifd IR WA ad) SH W 20%
firerar 2, U o €25 U Sudr g1 98 UMW €9 Rl Uk T HuA & e (T 100 ufd
e A1) 5 W 121% @ sifvd ®, # € 125 uid IR k@ @ fFew w2

3G @ | ufEdd J1a i
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26. A person, at the age of 25 years, takes an insurance policy of sum assured
¥ 50,000 for 30 years term. Calculate the yearly premium assuming the
following details : 3

UF ARk, et 3 25 a9 2, € 50,000 # TH i@ uiferdll 30 a9 & forw @@ )
f= fo T foawor & oigEr atfvs e =g fifeem it o i

Tabular premium : £40/1,000
GUNEIRIERE
Rebate for large sum assured : ¥ 2/1,000
3ferk offmr T < fore e
Rebate for annual payment : 3%
anfies gar o fere a2

Or / 37941

If a car costs ¥ 2,20,000, then what will be the comprehensive insurance of
the car if the tabular premium is charged as ¥ 4,113 for ¥ 1,30,000 and 2:95%
for excess amount and the act insurance is ¥ 160 ?

Ifg Uk R H eI T 2,20,000 B, q FR H forga i e 2w Ay arfernr e
¥ 1,30,000 & @ 4,113 2 3 389 31fess U1 W 2:95% qo1 W «\r & 160
27

27. Construct by simple average of price relative method, the price index of 2004
taking 1999 as base year from the following data : 4

Frefafad sfferel ¥ Yoargamal & WA "I i Afd ¥ a9 1999 F YR a9 HHH
T4 2004 & TIC gou gEehis JA HINT -

Commodity (%) A B C D E F
Price in 1999 (in ?) 60 | 50 | 60 | 50 | 25 | 20
1999 # ¥o7r (¥ ®)
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Price in 2004 (in ?) 80 | 60 | 72 | 75 |37% | 30
2004 7 77 (¥ #)

28. The manufacturing cost of an item consists of ¥ 6,000 as overheads, material
2
cost ¥ 5 per unit and labour cost ¢ 2—0 for x units produced. Find how many

units must be produced so that the average cost is minimum. 6

UF S i @i @ra 6 € 6,000 I @, €5 ufd e uerd it dHwa dum x

2
mﬁ%maﬁwm?%%lmaﬁﬁq%%u@wﬁ%ma@
i Tl shEal T IR T & BT A

* Kk ok
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