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) Al 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.
MesT: () 39 T1-99 § &1 U8 —@Ue 31 a1 @uE 9 |
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(i) w@vg ‘9 # < faskew §| whenfdai wt Pt ek forekew & & T F IW A 2

SECTION-A
Qus-A

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

MR 1, 0, 02 THE F T 8, q efaiaa w5 fag Bl

(x - y)(xo-y)(xo® -y = x> -y

2. How many telephone numbers of 5 digits can be constructed using the digits
0 to 9, if each number starts with 35 and no digits appear more than once? 2

IR 0 @ O dh H TN ik 5 b a1 fohdd TAIBH Tr 9@ ST Fehd 8, dlih
Tcdeh AF 35 § WY Bl 997 i 37 Teh § 34 I T el I 7
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3. If "P,:""ps =3:1, find the value of n. 2

gfg "P,:"Ps =3:1 %, @ n @ 9E @ i)

4. Find the equation of the circle whose centre is (4, 5) and which passes through
the centre of the circle x? + y2 +4x+6y-12=0. 2

3 I H1 THER TG ST SRRt % (4,5) ® a1 S 99 x2+y2+4x+6y-12=0
% h3 H B ST g

5. In an AP, the 7th term is 30 and the 10th term is 21. Find the first term,

common difference and its nth term. 2

Tk AR IS 1 7a1 9€ 30 § A1 1047 9€ 21 2| IUHI UUAH UE, GE Il qUT ndi

g d i)

6. Find the domain of the following function : 2
= s =1 T 3 hifS
2
x“+2x+1
fly= 2
x“-8x+12
7. If f(x)=3x+1, g(x)= x2+2, find feogl(x) and geo f(x). 2

IR fl)=3x+1, gx)=x2+2 8, @ fog(x) A go f(x) Td =HifT|

8. Evaluate : 2

HqH 1 HITT

[ . 13 . -1 5j|
CoS|SIn " —+SsIin " —
S5 13

Or / JYgar

Prove the following :

e =t fog il

_ 2
tan 1

11 1 _
—=tan ~—
13 9

Zttan”!
7
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9. Solve the following for x :
= = x % g ga FRNT
3V2x2+7x-3v2=0
Or / 37941
Write about the nature of roots of the following quadratic equation :
= feoma aefietor o qel A vehfd o aR # fafaw -
V2t2 -3t +342 =0
10. Simplify :
WA AT
{ cos x sinx} ) [sinx —cos x}
cosx| +sinx .
—-sinx cosx cosx sinx
11. Find the points on the curve y = x3 at which the slope of tangent is equal to the

y-coordinate.
IF y = x° W 98 forg 7 Fifsw &t wef-ta@n i @ (slope), y-Fewms & swer |
Or / 37941

Prove the following using properties of determinants :

ArfUrRt & Tl w1 AT e e fag Al

1 1 1
a b cl|=(@-bb-d-a9
a’> b? ¢?
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12. Evaluate : 3

HH FTd I

. tan x —sin x
lim —————
x—0 x(1-cos2x)

Or / 319Er
Evaluate :
A 1A T

lim 7@ -1

x—2 2-X

13. What is the probability that a leap year, selected at random, will contain
53 Sundays? 3

T AGTAT g M T a¥ B 53 WER B Al TieRar w27

14. Using principle of mathematical induction, prove the following : 4

T T & fgra @ T W e fag A

1.3+3.5+5.7+ ..+ 2n-1)(2n+1) =;n(4n2+6n—1)

Or / 39T
Find the middle term in the expansion of (x2 + y2)8.

x%+y?)® ¥ TEr # 7w 1e F@ Sy
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15. Find the equation of the line through the point (2, 3) such that the segment of
the line intercepted between the axes is bisected at this point.

39 W@l w1 TR J1d R St faeg (2, 3) W B STt @ qen UEt @ fR ote & o
3aH SFa-dfed w39 forg W wEfzanfsa 2ar 21

16. Find the equation of the circle which passes through (0, 0) and makes intercepts
a and b on the coordinate axes.

3 g9 H THERE Fa AT ST (0, 0) ¥ B ST & qo1 e 18 W o du b
I Hredl B

17. Differentiate the following with respect to x :

= & x & "UE Agdhed HINT
y=sin'1 1-x?
1+ x?2

Or / 37941

@ B sinQ(a+ Y)

If siny = xsin(a+ y), then prove that -
sina

)
Ifg siny = xsin(a+ y), ar fag ifste foh Z)\Ii:sm(a-i-y).

sina

18. Solve the following differential equation :

= raeha g il g ifsT
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19. Calculate the mean and variance for the following distribution :

= 92 & fou grew qan v 3 i

Marks
3%

20-30

30-40

40-50

50-60

60-70 | 70-80 | 80-90

No. of Students
feremifera 1 a&T

13

15

14 5 4

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

AR w1 A wk T afie-fem @@ gw fif

x+2y-3z=-4, 2x+3y+2z=2, 3x-3y—-4z=11

21. The product of the first three terms of a GP is 1000. If we add 6 to its second
term and 7 to its third term, the three terms form an AP. Find the terms of the

GP.

T O AT o TAH A &l H UERA 1000 2| A Tk gE 98 H 6 SISl 9™ q”n
dWm v § 7 Srer 9@, 9@ I8 o9 U8 U A S | TN A % U8 {1 shite |

22. Find the general solution of the following trigonometric equation :

fa= Benurfide gefteor &1 =99 g Sd hINT

2c0s%20+3sin8=0

Or / 319ar

In any triangle ABC, prove the following :

et et ABC @ fm =1 g Hifse

311 /0SS/203A

cosA+ cosB N cosC a?+b%+c

2

a

b

C

2abc
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23. Find two positive numbers x and y such that their sum is 35 and the product

x2y5 is maximum.

aWWﬁxHWyWWWWSS%HWWnyS Aferhan 2|

24. Evaluate the following as limit of sum :

= o A i dEr % w9 A 9 Fa i

e+ 4) dx

Or / 37941

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

Yy=x+6 3 IW , % y=x2 T A & T A@-T9 § @l x =0 qM x =2
B U5, & 1 &EThel 1A shitore |
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SECTION-B
Qus—d

OPTION-I
IEET

( Vectors and 3-Dimensional Geometry )

( wfeen qen Br-smam sarfuta )

25. Determine a unit vector parallel to the resultant of two vectors d = 3i + 2}'— 4k

d A A A
and b =i+ j+2k. 2

@ wREt d=31+2j- 4k 3R b =i+ j+2k % uRomh wRw F TR TE g GRw
Fra shifsre |

A A A A A A A N A e d
26. Let a=4i+5j-k, l_)>=i—4j+5k and ¢ =3i+ j-k. Find a vector d which is

— -
perpendicular to both d and b, and d-¢ =21. 3

T d=4i45)-R, b=1-4)+5k @ =31+ j-k d wRw ¥ wF t@ aRw 4
I R S g o b W ® @ d- ¢ =21 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

oafsrg @ foret wwdedl W el MU o %k U % FEeie (4, -2, - 5) 21 39 wHdd w0
TR J1d I |
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28. Find the coordinates of the foot of the perpendicular from the point (0, 2, 3) on
x+3 y-1 z+4
2

the line . Also find the length of the perpendicular.

Y x;3=y2_1=zg4m%@(o,z,s)ﬁmmm%m%ﬁﬁﬁwﬁml
o i T off 31 il

Or / 37941

Find the centre and radius of the circle given by the equations
x2+yQ+z2 -6x-4y+12z-36=0, x+2y-2z=1.

iR x2+y2+22—6x—4y+122—36=0, x+2y—-2z=1 3 9 Jd I g
e 3ma fifsi)
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OPTION-II
faehca-11

( Mathematics for Commerce, Economics and Business )

( afors, aredvTrEr den =ATIR % foru Tifua )

25. Renu had 2000 preferred shares and 5000 ordinary shares of a company of par
value ¥ 10 each. If the dividend declared on preferred shares is 20% and is 12%
on ordinary shares, find the annual dividend of Renu. 2

T % 9 fRet wFO o6 € 10 3AfRd ¥ aTd 2000 THRiE TRR G 5000 ATERY IR
21 aft el TR W ANfvq aE 20% @O WERW R W 12% @, o 3] §R 9
e e Fa i

26. Construct by simple average of price relative method the price index of 2010
taking 2006 as base year from the following data : 3

= 3Tiksl § qoargaTdl o e J1ed i Gfd ¥ a9 2006 H SAER a9 AEER 98 2010
1 YA AR J1d AT

Commodity (%] ) A B c D E F
Price in 2006 (in ?) 60 50 60 50 25 20
2006 & 7771 (7 )

Price in 2010 (in ¥) 80 | 60 | 72 | 75 | 371 | 30
2010 % g7 (¥ #) 2

27. Mrs. Ahuja’s unit stitches 20 ladies suits per day out of which 50% are
exported to USA and the rest are sold in domestic market. In preparing one
suit, 5 m cloth is required which is purchased at ¥ 120 per metre and she
adds ¢ 100 per suit. If excise duty on cloth is 5%, then calculate how much
excise duty she has to pay to the Govt. at the end of the month using Cenvat
transaction method. 4

fiacft smgst A FEE 20 @€ ge viafew faadt € e @ a' 50% emfem fafa @
Sft & qAT AW M HWilhe H oSEdl g1 U g2 oW # S5l S wwar @ S
¢ 120 vft o % 9@ & ficrar ® o1 9% YOE g2 W T 100 TF SE It 2 AR Fu
W Yok 5% T, al Jd HINC fF I O w1 alew T I WER Rl Wi
foReT Yoo T v
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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

foreft ®H 1 @G WeM C =2x2+ x -5 3N Yed 2| (%) 3fEd o qon (@) e
AN T IS, Sd x = 4 R

Or / 319ar

The demand function of a product is x = 70 - 5p, where x is the number of units
produced and p is the price per unit. At what value of x will there be maximum
revenue? Also find the maximum revenue.

TF IO H A B x =70-5p &, & x IAGd FHEA AA p U THE oA T
x % TFE A W ARad S BN 7 feeshan e off §1a i)

* ok
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