MATHEMATICS
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(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
Qus-A

2

1. If 1, o, ®* are cube roots of unity, then prove that (1- o+ wz)(1+w—0)2) =4. 2

IR 1, o, 0’ @%W%, a1 fag ifste T (1—(0+(02)(1+(D—(02)=4.

2. If 2n7lp . 2n*lp . —1:42, find the value of n. 2

gfg 2n-lp . 2ntlp L =1:42 8, @ n F OH F@ HifC|
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3. How many 3-digit numbers can be formed with the digits 1, 4, 7, 8 and 9, if the

digits are not repeated? 2
A 1, 4, 7, 8 a1 9 W, forr fort 37 1 ST, 3 3Rl ATl fohat WEITd SR S
TRl T 7

4. Find the equation of the circle with centre at the point (1, 5) and which passes
through the point (7, - 1). 2
39 gd w1 GHIER Fq Ao o g feeg (1,5) W B St fag (7, - 1) @
STar 21

5. In a GP, 5th and 8th terms are 80 and 640 respectively. Find the GP. 2
T TR AN HT ST qAT 8T U FHAEM: 80 AYT 640 Tl IR AU @ IS

6. If A={2468 10, B={810,12 14" and C={14,16 18 20!, then find
Au(BUC).
afe A={2 4,6 810}, B={8 10,12, 14} a1 C ={14,16,18 20} &, @ AU (BUC)
EIEEAIS

7. Write the domain of f(x)= L .

x?-1
1 .
f0) = —5— 1 wia fafem)
x“ -1
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Or / 37941

1

Write the domain of f(x)= —
3x“ -6

flx) = 1 W@ 1T IS

3x2-6

8. Evaluate :

Wﬂﬁaﬁﬁ@:

cos rsin_1 § +sin~! i—|
| 5 13

9. Solve for x :

x % fou ga HiT .

(a+b)’x2+6(a® -b%)x+9a-h?=0
Or / 37941

Solve for x :

x%%@%ﬂﬁﬁﬁr{:

#zlJrlJrl, a=b+#0 and (d¥1) x # —(a+ b)
atb+x a b x

x+y X-z 2 -2\
10. If = , find the values of x, y, z and w.
2x+3y 2z+w 8 10

+y X—-z 2 -2
ae | * = , @ x, y, z A w & AW EAISIY
2x+3y 2z+w) |8 10 &y 2T w i |
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11. Find the equation of tangent to the curve y = x? -3x+5 at the point 1, 3). 3

IF y=x2-3x+5 F g (1, 3) W wei-t@n &1 aefiwor 3 i
Or / 37941

Find the domain of f(x)= VO - x2.
flx)=V9 - x? =1 Iid 1 HifU|

12. Evaluate : 3
TH I IS
. A+ x —A1-x
lim
x—0 X
Or / 319ar
Evaluate :
TH I i

sinx +sin4x

lim — -
x—>0sin2x+sin3x

13. In a simultaneous toss of two coins, find the probability of getting (a) 2 heads
and (b) exactly 1 head. 3

3 e oy 381 MU A T e i TR 3 il
(%) 2 fua
(@) waa 1 fa
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Find the probability of getting both red balls, when from a bag containing 5 red
and 4 black balls, two balls are drawn at random (a) with replacement and
(b) without replacement.

T I, NUH 5 @ qaT 4 Fefl q 2, ® W Qg Ageedn et Tg1 SHi &l %
A T & B I Tkt J1q FIST S i fehen & a8 (%) aifug @@ & St g qen
(@) anfm T8 @it |

14. Using principle of mathematical induction, prove that 1+2+3+ ...+ n = n(nQ-i-l)’

where n is a natural number.

TiwiE s @ firg SR 1+2+3+...+n=”‘”2+”, Sl n TF T G

Or / 3194r1

Find the middle term in the expansion of (x2 + y2)8.

(x?+y?)® % yOR § Hew ug Fq I

15. Find the equation of the line passing through the points (3, —7) and (-2, - 5).
30 [@T FI FHIET [ AT S feegeT (3, - 7) 91 (-2, - 5) ¥ FeR St 2

16. Find the equation of the circle which passes through the points (1, 0), (O, — 6)
and (3, 4).

3G Id H GHIHRT Fa i s fege (1, 0), (0, - 6) TUT (3, 4) W B ST T
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17. If y =sin"[2x+/(1- x?)], find Zi. 4
afg y =sin_1[2xM] kil Z)"i Fd T

Or / 319ar

Ay = HOSX%,?ﬁZZiW‘OﬁﬁQI

1+ cosx

18. Solve the following differential equation : 4
1 st TR =t g I
dy
——+y=4x
dx y
19. Find the mean and variance of the following data : 4

= atferet & fou wmew qon wRor 19 AN

Classes (@) [30-35|35-40|40-45|45-50|50-55|55-60 | 60-65|65-70

Frequencies ™ 1. 5 3 8 | 12| 16 | 5 2 2
(ARERT)
20. Using matrices, solve the following system of equations : 6

AR T AT wh T wier e @ gw i

x+y+z=3
2x-y+z=2
x-2y+3z=2
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21. The 35th term of an AP is 69. Find the sum of its 69 terms.

Th AT U o1 3591 U 69 2| 3Tk 69 TSI hl M Jd hHIfSU|

22. Solve the following trigonometric equation for general solution :
= Bt aieor &1 =mPs ga Ja AN
2c0s?0+3sinb =0

Or / 319ar

c
c+a a+b

In a AABC if ZA =60° prove that =1

frl BIYe ABC & W2 /A = 60, auiten 5 2+ 1.

c+a a+b

23. Find two positive numbers whose sum is 24 and the product is maximum.

TEft &1 om T g HIfNe e A 24 @ dun e oewa it 2

24. Find J;Q(x2+2)dx as limit of sum.

[P0 + 2 1w A A e % = A @ i

Or / 37941

Find the area of the region bounded above by y = x+6, bounded below by
y= x2 and bounded on the sides by the lines x =0 and x =2.

y=x+6 T FW V, y=x? 50 A= ¥, T A@-79 § W3l x =0 qM x =2 5
qiEg, & ol & T iy |
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SECTION-B
Qus—d

OPTION-I
IECTR |

( Vectors and Three-dimensional Geometry )

( wiee qen Br-smam sarfuta )

N
25. Prove that the points A, B and C with respective position vectors 2d - 3b,

5a - Z and -a - SE are collinear. 2

fag Hife % fg A, B o ¢ % foufy afiw sww: 24 -3b, 54-b @ —-a-5b
g, 9@ g

—> A A ~
26. Find a unit vector in the direction of d-b, where d=1+2j-3k and

—> A N A
b =2i- j+2k. 3

G—b i R § U uEw GlRw Fid R, & G =F 423k @9 b =25 — j+ 2k B

27. The foot of the perpendicular drawn from the origin to a plane is (4, -2, - 5).
Find the equation of the plane. 4

qaifearg o foreft omaa W ©fi® MU oa % U % foene 4, -2, -5) 21 39 wHad #
TrfieRtor J1d hifs |

28. Find the projection of vector i —2j+k on the vector 4i — 4 j+ 7k. 6

AT 1 -2+ k 1 AW 41 - 47+ 7k W I&T F1d Hifo

Or / 37941
Find the centre and radius of the circle given by the equations
x2+y2+22—6x—4y+122—36=0, x+2y-2z=1
iR x2 + y? +22 —6x—-4y+122-36=0, x+2y—-2z=1 R UH I H &5 a0
Brsen F1a i |
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25.

26.

OPTION-II
faehca-11

( Mathematics for Commerce, Economics and Business )

( =rfure, stefvrer qut sgEE™ % foru it )

Mohan invested a part of Rs 15,000 in 5% stock at 90 and the remaining in
7% stock at 120. If his total income from the stocks is Rs 855, find his
respective investments in two stocks.

Hgd 4 15,000 ¥o H FS WO 90 W 5% Wik H dAq IY 120 W 7% ik H FHam
FaT 2| Afg AT Wi T FA A™ 855 To 7, A AT Wikl H M-I FHAw I
EAIE]

A person at the age of 25 years takes an insurance policy of sum assured
Rs 50,000 for 30 years term. Calculate the premium for yearly payment
assuming the following detail :

Tabular premium/Rs 1,000 = Rs 40

Rebate for large sum assured = Rs 2/Rs 1,000

Rebate for yearly payment = 3%

s AR el 3 25 a9 7, 50,000 Fo @I sfimr uiferet 30 a9 & forw war 21 A=
fou Tu fqawor & SrgER aifies A & foe fifiem 6 o fife

qrfetert fifeem/ 1,000 Fo = 40 %o
Tt sfr-Tfar o fow @2 = 2 %0/1,000 %o
e e o folT @2 = 3%

Or / 37941

Mrs. Ahuja’s unit stitches 20 ladies suits per day, out of which 50% are
exported to America and the rest are sold in domestic market. In preparing one
suit, 5 m cloth is required, which is purchased at Rs 120/metre and she adds
value of Rs 100 per suit. If excise duty on cloth is 5%, then calculate how much
excise duty she has to pay to the government at the end of month using Cenvat
transaction method.

ofindl smgsn 20 e g uldfed faordt @ e 8 98 50% smfer it odt 2 qen
I 50% T8 ] AR H =l g1 Tk g oW H 5 Hio HAST @ al &, S 120 Fo Ufd
et % 9 ¥ fierar ® 9O 9 Y% g2 W 100 Fo Yed Siedl @l AR FuS W Ieume-
ek 5% B, Al Fa hive o are T T R 3W THR F FRa Yok TH AW H
ERUREI]
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27. Construct by simple average of price relative method, the price index of 2004,

taking 1999 as base year from the following data : 4
ffafgd sAfwel ¥ Hoargui il WA W H Afd 1999w YR Y HML
i 2004 % foTu gz gueis Fq AT
Commodity (7%j) A B C D E F
Price in 1 in R
rice in 1999 (in Rs) 60 | 50 | 60 | 50 | 25 | 20
1999 7 7o (%o H)
Price i 4 (in R
rice in 2004 (in Rs) 80 | 60 | 72 | 75 |37%| 30
2004 ¥ 77 (¥o H)
28. The cost function of a firm is given by C = 2x2 + x - 5. Find (a) the average cost
and (b) the marginal cost when x = 4. 6

Tsh ®H &l ANd ®eld C =2x2+x—5 8, a (%) fed «ra qon (W) dm|d v

ST SF x = 4 2
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