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This Question Paper consists of 32 questions [Section-A (24) + Section-B (4 +4)] and 16 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

=

(9 "N

Question 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. 51/ASS/3, Set— on the answer-book.

(@)  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)  Ifyou 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

311)
Time : 3 Hours] [Maximum Marks : 100
T ¢ 3 H%] [quie : 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.

(ii1) Section 'B' has two options. Candidates are required to attempt questions from

one option only.

MR : () WU T A AR T~ @ F qu @ q |
(i) @I ‘& & qf YA B @ BN & | FB UL &b I<Id fqoheq & ™ F |

(i) wos ‘@ ® A faweq ¥ | qOAAl B bad ww Gwew & A WS F S
R

SISIASS/3_A] 2 [ATRTHR TR AT e contd...



SECTION - A

g — H

241

1 Express the complex number - in the form a+ib and find its modulus. 2

2+1i
3—41'303[ a+ib w9 ¥ oOFd BT qUT ITHT HAUIH TG BN |
2 Let 4=1{2,3,4,5}, B={1,23,4,56,7} and U ={1,2,3,4,5,6,7,8,9,10}. 2

Find A' and B' and show that B' is a subset of A'.

Mt A={2,3,4,5}, B={1,23,4,567} qm U={1,2,34,56,7,89,10]

2

A" IO B' AW wINQ qU1 E903C fB B!, GYed A' @ SuE{md ¥ |

30 If 7'C.:"C =11:1, find n. 2

af¥ 2”C3:”C3:11:1 T, @ n @ UM TG T |

4 Out of 6 boys and 4 girls, a committee of 5 is to be formed. In how many 2

ways can this be done if at least two girls are to be included in the committee.

6 WeH X 4 WSipdl § § S5 GE@l Hl Uk HHA a9l & | I wHS H wH ¥
HY & WS[hAl ® AT W B, o fha Al ¥ ®ES S S Ghal &7
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5 Find the equation of a circle, which passes through the origin and which makes 2

intercepts a and b on the coordinate axes.

SH IO B GG F@ HINY, S A 45 W ¥ e S § qen S
frdsis atefl WX o qUT b SIS A B

6 Find four numbers forming a GP. in which third term is greater than the first 2

by 9 and the second term is greater than the fourth by 18.

TEH IR 91§ 9R d'n 9| s e dEd e, gedl g el |
o dAfyer & JuT @A dEm, Wl den ¥ 18 1 ¢

7 Find the domain and range of the function 2

f(x)z\/9—7x2.

HAT f(x):\/9—x2 B W SR IRE F@ @iy |

OR/3qan

1 1
Let f(x) = X—;. Find f(x3) and f(;j Also show that

1

T f(X)=x—§ f(x3) qe f[;j SO HINT qan g9msq T

3 3 3 l
[f(x)} —f(x )+3f[xj’
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8 Prove that / fag @i :

9 Find the condition that one root of the quadratic equation px2 -gx+p=0

may be 1 more than the other.

T TRITH T FRG 5 wlw prC —gx+p=0 w uH W, @ W A 1
GO

OR/3qan

If o, B are roots of the equation ax® + bx +c¢ = 0, then form a quadratic

. 1
equation whose roots are o0+ — and B+ —.
o

afy e ax’ +bx+c=0 % o R B A YW & @ wh V@ faEw

Eﬁ?ﬂwaﬂﬁqﬁﬂ%ﬁwa+%am B+é‘s?r’|
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2 3
10 Verify that A4 = [1 2} satisfies the equation 43 — 442+ 4=0 where O is a 3

zero matrix of order 2x 2.

gy w6 A:E ﬂ THHEOT 43 442+ 4 =0 & TIE HW & 59

f6 0, 2x2 @ & [T AHE § |

OR/3AYM
Prove that / fag @i :
a-b-c 2a 2a
2b b—-c—a 2b =(a+b+c)
2c 2c c—a-»b

‘/1+ ‘ Jl ‘ ,—< x < m, then find f'(x). 3
sinx — 4/l —sinx

inIf f(x)=tan1[‘/1+Sinx+\/1—sinx] .

4 Jl+sinx+Jl—sinx T '
afs f(x) = tan [\/l+sinx—\/l—sinx]’2<x<n’ @ S (x) T @

OR/3qan

Find the equation of tangent to the curve y = —5x2 +6x+7 at the point
1 35
27 4 )
1 35

by =-5x2+6x+7 @ fag [5 Tj W X H T T DY |

2
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12  Evaluvate / HE d Eﬁlﬁq :

(l + xlog x)
Jor i ——

dx

OR/3qan

Evaluate / |9 S1d Eﬁlﬁq :

13 The odds against manager A settling the wage dispute with workers are

8:6 and the odds in favour of manager B settling the same dispute are 14:16

(1) Find the probability that neither settles the dispute, if both of them try

independently

(i) Find the probability that dispute is settled

TR A % fou 997 sl el fiem & ufdge @armguE 8:6 & dun fme
B % fq =&l w1 Muerm & oigge d@rmgue 14:16 ¥ |

(i) Wyear sd &g 6 & A st Muem § 9wa T80 8 Al Sl S

AT TIA B |

(i) wreRar sa @it f6 T fue s |
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14 If the 2d 3 and 4t terms in the expansion of (x+a)n are 240, 720 and 4

1080 respectively, find the values of x,a and n.

A (x+a) F WER A g, dEw oiR dhen ww wmwan 240, 720 AT 1080
@ x,a I p H T TG BINT |

15 Find the distance of the point P(4,l) from the line 4x — y =0 measured along 4
the line making an angle of 135° with the +ve direction of x-axis.
g P(4,1) ® @ 4x-y=0 ¥ 98 U 99 HiQ 54 x-o1 1 oo Ram
Y 1350 @1 HU S A @ b WE WY 9 S|

16 Calculate the mean and standard deviation for the following data : 4

= sl w1 wien qun wEe faEeE @ @iy

Wages per day (in %) No. of workers
ghafeE da ®) HTTTR bl G
upto I 100 d& 9

upto I 200 d& 26

upto < 300 d& 58

upto < 400 d& 81

upto I 500 d& 121

upto I 600 d& 139

upto I 700 d& 140
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17 If y=sin’! X, then show that (1 —xz)y2 —x y, =0 where Y, and y, are 4

first and second order derivatives of y w.rt. x.
qie y:sin_lx &, o g9y T (1_x2)y2_xyl =0 &l Yy g Y, BH

ggq qu T&d @il & x & quel Aahds & |

OR/&¥an
COSX)........... 0
coanfeosefs
Ify= (cos x)
dy —y2 tan x
then show that "=~ l—y(log cosx)'
COSX)........... 0
coanfeosefs
g ¥y = (cos x) &,
dy —y2 tan x
@ wafEy f dx l—y(logcosx)’
18 Solve the differential equation : 4

FAThT THHBIOT B @ HINT

dy
(x—y+2)azl
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19

20

21

Find the coordinates of foci, the vertices, the length of major and minor axis

and the eccentricity of ellipse 4x? + 9y2 = 36.

4

defgd 4x? + 9y =36 w TifW, o, 9 et qam WY orE W TR qAT Ichwal

A BN |

Using matrices, solve the following system of equations :
aegEl g, T wieRer T @l g @i

x+2y+z=4 —-x+y+z=0, x-3y+z=2

/2 dx
Evaluate / 99 =d 5'5”3”_\[ : Jo/ 5+ 4cosx

OR / s¥an

3 ..
Evaluate Jz x2dx as the limit of sums.

[ e @ o @ E e A o
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22 Find the general solution of the equation :

= oo ® AUE TA TG BT

tanx+secx=\/§

OR/3qan

. (B-C b-c A
In any A ABC, prove that sin 2 = cos B}
a

el A ABC ¥, fag =ifvg sin[B;Cj=b;ccos[§j

2
1x22+2x3% + . +n(n+1) 345

23  Show that = 6
M 2242 )34 e n(nt1) 3m+l
2
1x22+2x3% + . +n(n+1) 345
EEUERED = l
? Px2+2° x3+. .40 (n+1) 3n+l
6

24  Show that the height of a closed right circular cylinder of a given volume and

least surface is equal to its diameter.

T9ey fop o @ U omaas O S @9 gag dd, [ew o aea <A
T, B HAE IOk AW b IqER 7 |
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SECTION - B

e — 9
OPTION - 1
ICET T |

(Vectors and Three-Dimensional Geometry)

(afzer qum Tr—smam wafufa)

SN N - A AA
25 Find a unit vector in the direction of vector 3 g—2 b where a =2i+3 j+k 2

A VANEPAN

%
and b =3i+2j-k.

A VANVAN

— — A AA — — .
A g =2i+3j+k TN b =3i+2j—k B A AR 34-25 W & A

Uh Uhdh GRS Hieg |

VANVAN A A VASVAN

26 The position vectors of three points P, Q and R are 2i— j+3k, 3i-5j+k 3

A A A

and —i+11j+9k. Show that the points P, Q and R are collinear.

VANVAN A A VANEEVAN A A

A
fargati P, Q T R & Rufq wfesrspman: 27— j4+ 34k, 3i—5j+k qam —i+ 11+ 9k
¥ | agfze f5 g P, Q 9um R wx@ ¥ |
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27 Find the equation of the plane through the points (3, 4, 2) and (7, 0, 6) and 4

which is perpendicular to the plane 2x -5y =15.

fagatt (3, 4, 2) T4 (7, 0, 6) ¥ ¥ AT IM AW SH AW B THHII TG

HINTT o 9ad 2x - Sy =15 W @« & |

OR/3qan

Show that the points P(l, 2, —2), Q(Z, 3, —4) and R (3, 4, —3) form a right angled

triangle. Also name the right angle.

agizy f forg P (1,2,-2), 0(2.3,-4) @ R(3,4,-3) uh guew fryge o ¥

e & Tm ol fafag |

28 Find the radius of the circle given by the equations 6

X4 yP 422 —6x—4y+12:-36=0, x+2y-2z=1.

o x? + )% + 22 —6x -4y +12z-36=0, x +2y -2z =1 ERI U< I BN

e g st |
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OPTION - 11

e - 11

(Mathematics for Commerce, Economics and Business)

(ariorea, StismE @ @MW % fau wRE)

25 A man has 500 shares of par value ¥ 10 each of a company and 100 debentures 2
of par value I 100 each.

The company pays an annual dividend of 10% on shares and an interest of 15%

on debentures. Find his total income and rate of return on investment.

U AR H I 3 10 T a 500 X agr 100 W a 100 fsewr
T | HN AU WX 10% wHiet du feam WO 15% = Sl ¥ | IEel F|
AE qUT Sk AT W AW WIS Hig |

26 Find the simple aggregative index number for the year 2010 taking 2002 as the 3

base year.

¥ 2002 & SER I AFHY a9 2010 F WU GA TR T UGG T BT

Commodity (4u%) A B C D E
Price in 2002 (in %) 280 | 340 | 210 |315 | 185
2002 ¥ & ()

Price in 2010 (in %) 360 | 400 | 240 [365 | 225
2010 ¥ & ()
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27 A man takes an Endowment insurance policy (with profits) of I 60,000 taken at 4
the age of 25 years for a term of 20 years. Find the amount of annual premium

assuming the following.
Tabular premium / 1000 : I 50.80
Rebate for sum assured : I 2/1000

Rebate for mode of payment : 3% of premium

25 a9 @ g H 20 A¥ % fAT @ M T 60,000 W T WU (TRREE) §H
Tl (@9 @feq) & Mo aifte difem & e s e e

dfeest W / 1000 : T 50.80

o TR &% g g T 2/1000

g fifr woge : arfwer Mm@ 3%
OR/3ra

A dealer purchases 20 computers at ¥ 22,500 per computer. On each computer
he earns I 2,500 and pays VAT at 8%. What will be total sale price of these
20 computers and how much VAT he has to pay ?

T HFER T 22,500 Wi HFIEX @l 3 ¥ 20 HEYX @UEAT ¢ | 9% YA W
2,500 ®AET ¥ TAT 8% W X W AT I@ B | 20 A H FA ([God T
| ®HY | 38 fRaT 92 I w7
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28 The demand function for a monopolist is given by x =100 - 4p, where x is

the number of units of the product, produced and sold, and p is the price per unit.

Find

(1) total revenue function

(i) average revenue function

(i) marginal revenue function and

(iv) price and quantity at which MR=0

U THIYSN B A7 BT x = 100 — 4p E G A@1 & FElh x SARA qAT

faea @l T SeEAl @ I qu Ui 3eE w T p §

S HIT

() P & ®Had

(i) ofEd o was

(iii) TV ™ ®ET qul

(iv) e qar AR | 9 MR=0

=
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