This question paper contains Section-A 27 + Section-B 3/3/3 questions.
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This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

All questions from Section ‘A’ are to be attempted.

Section ‘B’ has got more than one option. Candidates are required to
attempt questions from one option only.
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3. Evaluate : 2

HH Jd HISY
) (l—cos4x)
lim | ———=
x—0\1—cosbx

4. Show that

ERURED
!
Gt onp 3.5, 20+ )] )

5. Prove the following : 2
= ® fag i

(cosecH —sin0)(secH —cosB)(tanb +coth) =1

6. Find the number of four-digit numbers with distinct digits. 2
IR 3ol aTel UH TSt i G Jd i S 3T SIer-3Te B

7. If sinx+siny =a, cosx+cosy =b, show that cos(x —y) = %(a2 +b? -2). 2
Ife sinx + siny =a, cosx+cosy = b, qr urise R cos(x—y)= %(a2 +b? -2).

8. Find whether the function f(x)= cos?2x+sin® x+x2 is an even or odd
function. 2
J1a SifeTe T we f(x)=00322x+sir12x+x2 oq %o g A1 v e |

9. Evaluate : 3

a4 | I

fsecsxdx
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10.

Using properties of determinants, prove the following :

grfirenRt & TUremt w1 W R e fag il

atx Yy z
x aty z =a2(a+x+y+z)
x y atz

. Find the equation of the line joining the points (3, —1) and (2, 3). Also find the

equation of a line passing through (5, 2) and perpendicular to the above line.

forgatl (3, -1 @M (2,3) ¥ T SH ATl Wl H qHEU G AT 3@ W@ H
oo oft Fa IS St foeg (5, 2) @ B ST € 99T W (UEel) @1 o oreEd, g

. If 1, ® and ®? are cube roots of unity, prove the following :

e 1, o 1 0? T F TGd §, @ = fag il

C-0)2-0?)2-0")2- 0% =49

. Find the intervals in which the function f(x)= x3-12x2+36x+17 is

(a) increasing, and (b) decreasing.
B f(x)=x° -12x2+36x+17 % fIu 3 rauat @ HfNT 70 wem (%) g
2, T (@) TEEE ¥

Ify= log,/l_cﬂ, show that 4y = COSEeC X.
1+cosx dx

ZI'féyzlog 1-cosx 7, d1 quIsy ﬁjﬁzcosecx.

1+cosx

. Find the equation of the line through (2, 3) so that the segment of the line

intercepted between the axes is bisected at this point.

39 @1 H GHeR J1d hIe S g (2, 3) ® TR ST © a°T 39 [T Rl 98 9E S
IHT el o9 @fed (intercepted) BT 7, 30 foag W wmfgafsa 2ar 71
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) . 1) ..
16. Show that the sum of the first n even natural numbers is equal to | 1+ — | times
n

the sum of the first n odd natural numbers. 3

E{sﬁgq%srmnméwaﬁwaﬁﬂ,HWnﬁméwaﬁéwﬁﬁw(Hi)w%l

_1
17. Show that the (r+1)th term in the expansion of (1-2x) 2 is equal to

2r! o
27 (r1)? 4

Toiten B (1-20)72 % TR § (4 )3 T 21 xT ¥ TR B

27 (r1)?

18. Show that the rectangle of maximum area that can be inscribed in a circle of
radius r is a square of side J2r. 4

Tnifsu & » fen o 99 F rdla a9 a1 tfean SEkhet ST I Th A2r ST
e =it 2

19. Find the equation of a circle, touching both the axes and passing through the

point (6, 3). 4
39 g K GHRE FA KINC ST OIHET FAET Hl TR Al © ad g (6, 3) W T
ST 2

20. Form the differential equation of the family of curves y2 -3ay + x3 =0, where

a is an arbitrary constant. 4

T% FA y2 -3ay+ x> =0, T&l a Th W I 2, H Thad GHIHW J1d Hifer |

21. Solve the following for 0 for general solution : 4

= &1 0 & U = 7a 31 hifS

sin20+cos6 =0
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22. Using matrices, solve the following system of linear equations :

AR 1 AT ek e s wrfie fem # g il

x+y+z=3
xX+2y+3z=4
x+4y+9z=06

23. Solve for x :
xéaf%mgaaﬁ%m:

x2 - (BY2+2i)x+6+2i=0

24. Evaluate :

a4 | I

ngog (1+tan6)do

25. Find the sum of the following series :

= egwn 1 I 9a iR

. dy
. If y=x%%*+sinx, find —=.
26. 1y dx

I y = xS % +sinx 7, @ Z)yciﬂ?r ity |

1
27. Evaluate fO(SxQ +2)dx as limit of sums.

f(l)(3x2+2)dx 1 HE A Al TeewH oty g 3 i)
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28.

29.

30.

311 /0SS/203A o IPTO

SECTION-B
|-
OPTION-I
faereu—1

( Statistics and Probability )
( Tifeaht qen grfrekar )

Compute mean and standard deviation for the following data :

= il & fau wer qon 9He foeem 31a fieT

Class : 10-20 20-30 30-40 40-50 50-60 60-70 70-80
()

Frequency : 2 3 5 7 5 2 1
(SIRETaT )

Raman and Lamba appear for an interview for two posts. The probabilities of
selection of Raman and Lamba are respectively % and % Find the probability
that at least one of the two is selected.

TH qo Al @ 9al o Tl wiemeRR o fw S 21 T qen @men % gd STt
uﬁ%ﬁm:laméélmﬁwmﬁﬁq%wﬁﬁw—ﬁ—m@m

3
AT SR

Find the probability distribution of the number of heads in two tosses of a coin.

foreft fom &1 @1 R W@ I W @ (heads) I TN F AW H UIRIHAT FeA
Fd I



OPTION-II
faehca-11

( Linear Programming )
(¥R v )
28. Obtain the dual of the following minimum problem :
Minimize Z =300x;+480x,
subject to the constraints

x1+3x920-25

2x1+2x5920-45
x120, x20

= =faw "wen @ 89 39 AT
SJaH HIST Z = 300x; + 480x,

= =l % eaa
x1+3x920-25
2x1+2x520-45
x120, x520

29. Four persons A, B, C and D are to be assigned jobs I, II, IIl and IV. The cost
matrix is given below. Find the proper assignment :

IR SFRES A, B, C @1 D & 9R %@ I, I, I qo1 IV AEfed & 8| grafea
T e = 71 3fa faaa I fifw

Personi (=feF) A B c D
Jobs I 6 8 15 7
(aﬂ\l,#) 11 1 4

i 8 10 7
v 4 11 5

311 /0SS/203A 10



30. Solve the following linear programming problem graphically :
Minimize Z =60x;+40x,
subject to the constraints
3x1+x9 224
X1+ X9 216
xX1+3x9 224
x120,x520
T e T TR F @ W TRl ¥ g HIN
FATHRTT  Z = 60x; + 40x,
= el % STra
3x1+x9 224
xX1+x9 216
x1+3xy9 224
x120,x920

OPTION-III
faereu—111

( Vectors and 3-D Geometry )
( =fesr qut Br-smam sefaty )

N
28. If the vectors a and b are non-collinear, find x such that the vectors

C=(x-2a+ E and c_l) =(2x+1)a- E are collinear.
o wfew 4 @ b G W E, @ x W@ ww B B oafkw = (x-2)d+b @
d=@x+)a-b @@ &

29. Find the equation of the plane passing through the points (-1, 2, 3)and (2, — 3, 4)
and is perpendicular to the plane 3x+y—-z+5=0.

3G qd 1 THERT TG RIS ST fagRd (-1, 2, 3) AT (2, -3, 4) | T Sl & q91 ad
3x+y—-2z+5=0 W T=Eq 2|

30. If one end of the diameter of the sphere x2-i-yz+z2 —-4x-06y+2z+2=0 is
(3, 4,—-1), find the other end of the diameter.

e M x2+y?+22 - 4x-6y+2z+2=0 % AW & TH GO (3, 4,-1) 7, @ 3@
=9 H a0 6 Ja Hi

311 /0SS/203A 11 IPTO
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NEW

This question paper contains Section-A 24 + Section-B 4/4 questions.
T TIH-U & 3Tl WUS—3T 24 + WIS 4/4 UH 3|

Time : 3 Hours | [ Maximum Marks : 100
qu ;3 U | [ qUifes : 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.

(ii) Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.

fEer: () 39 9H-TT H 9 @Ue —ue 3 991 @ug o |
(i) @uE ‘3 % @t Ul B TA FAT 2| TS T % Feia fahen few Mg F)
(i) w@vg ‘9 # < fashed &1 whenfdat w1 Faat vk faeRed & & T % IW I 2

SECTION-A
Qus-3T
1. If 1, » and ©? are cube roots of unity, then prove the following : 2
e 1, 0 9 0? TH & T T, a1 = g A
(1+o)—u)2)3 +(1-o+ w2)3 =-16
2. If
! !
2!(nn—.2)! : 4!(nn—. T
find the value of n. 2
Rl
n! n! 9:1

2n-2) -4
2, @ n % 9H Fd )

311 /0SS/203A 13 IPTO



3. Find the number of 5-letter words, with or without meaning, which can be
formed out of letters of the word DELHI, when repetition of the letters is not
allowed.

3 DELHI § o9 adl 5-318ll ol weal, et 219 & 3to@n s a1dfeie 8, ol e
T HIRTY SEfeh 31el i TRE T 8

4. Find the eccentricity and coordinates of foci of the ellipse 16x2 + 25y2 = 400.

ECIEYQ?T 16x2 +25y2 = 400 = Iehegdl (eccentricity) dn T o feee sTa A

5. If the pth term of an AP is g and the gth term is p, then show that its nth term
is (p+q—n).
Ife et aurR St 1 pdf 9g g B, AU g U p B, O ST F IHH adf U@
(p+q-n) Tl
Or / 319ar

The third term of a GP is the square of the first term and the fifth term is 64.
Find the GP.

T TR AU w1 AT UE, YUYW Ug K A § QU1 diwdl 99 64 B 9@ R Aol
Fa hife |

6. If n(A)=10, n(B) =12, find the minimum number of elements in AU B.

Ife n(A)=10, n(B)=12, @ AUB H =JJaq JGal I AT JA 9|

7. Find the domain of the function y =,/(2 - x)(4+ x).
% y = /2 - x)(4+ x) F U (domain) Fd T |

8. Prove the following :

et 7 fog, A
g )

311 /0SS/203A 14



9. Find the condition that one root of the equation ax?+bx+c=0 may be square
of the other. 3

g vftey g fifm fe@ 6 gl ax? + bx+c=0 1 T% gd R 4 % a1 &
TR & T 2

Or / 3791

_ (3-2i)2+3i)
C 1+2)R-i)’
(3 - 2i)2+3i)

Z:m,?ﬁgmﬁﬁq|

find z.

10. Using properties of determinants, evaluate the following : 3
RIUERT o TUIEHT 1 T R # 9E F@ I

a® be

b? ca

c? ab

QOl— S|~ Qlr

Or / 319ar

1 2 5
If A= 5 1,show that A= -3I =2A.

gfe A=B ﬂ 2, I eisy fov A2 -3 =2A.

11. Find the equation of normal to the curve y = 2x3 - x?+3at the point (1, 4). 3
TF y=2x°-x2+3 % fag (1, 4) | Al 1 g Fm@ Fifw
Or / 319ar

Find the intervals in which the function f(x)=2x°-12x2+18x+15 is

(a) increasing, and (b) decreasing.

B f(x)=2x° -12x2+18x+15 % foi¥ 9 3raUad I Fifve ol wem (%) adam
8, W (@) gEEE 2|

311 /0SS/203A 15 IPTO



12. Evaluate the following :
= =1 AW 3 A

J.S€CQ xcosec2x dx

Or / 319ar

Show that 5 log|tan x|dx = 0.

guiz fh Jg log|tan x|dx = 0.

13. In a single throw of two dice, what is the probability that the sum of numbers
appearing on the top is 9?

3 Yl Bl Tk 1Y e T FUL M STell G@AISA 1 AN 9 B Shl UTRIhAT T 27

12

1

14. Find the term independent of x in the expansion of (xQ —J .
X

12
(x2_1j ¥ TR & x @ @ T T DR

X

15. Find the equation of the line which passes through the origin and the point of

intersection of the lines f+ y_ 1=0 and £+ y_ 1=0.

a b b a

w%@waﬁaﬂwmaﬁﬁqeﬁn@ﬁaﬁﬁwaﬁ%am%@aﬁ§+%—1=oasm
%+%—1=0%9ﬁ%‘dﬁ%ﬁ’ﬁ‘&ﬁwaﬁ%|

16. Find the equation of the circle which passes through (0, 0) and makes
intercepts a and b on the x-axis and y-axis respectively.

3G gd 1 GHIFDT Fq AT S (0, 0) | TR ST & a1 x-3A§ ql y-3e T HA:
a AT b TR & A-@UE Hredl 2

311 /0SS/203A 16



17.

20.

21.

22.

Evaluate :
M Jd HINY
. N3-x-1
11m e
x—2 2—-Xx
Or / 319ar

Ify= tan_l(secx +tan x), find Zi

afe y=tan_1(secx+tanx) 7, Zi F1d AT |

. Solve the following differential equation :

e s1aeha wdfistm w1 g HiNT

@—E:sz
dx x

. Find the standard deviation for the following data :

= stferel & oo wmes fomem 3@ Sifse .

Class : 0-20 20-40 40-60 60-80
()

Frequency : 10 10 25 15
(T )

Using matrices, solve the following system of equations :

R & A ek e adfie e @@ gw A
2x-y+z=3
-x+2y-z=-4
x-y+2z=1

Find the sum of first n terms of the following series :

ﬁ‘:{?ﬂﬂ'sl?q (series)a?HquﬁW@PTﬁﬁﬁﬁﬁQ:
1-3+3:5+5-7+--

Prove the following :
= = ﬁ“l?{ Hifg
. ) (n j ) [n ) 1 .
sinosin| —+o [sin| ——o | = —sin3a
3 3 4
Or / 319ar

Ifa:b:c=7:8:9, find cosA :cosB :cosC.
Ife a:b:c=7:8:9, FﬁcosA:cosB:cosCEﬂHEﬁﬁQI

311 /0SS/203A 17
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23.

24,

25.

26.

27.

Find two positive numbers whose sum is 16 and the sum of whose squares
is minimum.

3 99 TN Jd Hiee S 90 16 7 a1 [k a1 a9 a2l
Evaluate fj (x2 +2x)dx, using limit of sums.
i 1 e fif g [ (2 + 2x) dx H1 HE T

Or / 3T9aT
Find the area of the region bounded above by y = x+6, bounded below by
y= x? and bounded on the sides by the lines x =0 and x = 2.

y=x+6§RT3‘T{ﬁ, y=x2‘g\'|1'l=ﬁ%@?[m AE-IE G W@ x =0 dq x =2 g
e &9 # &k Jd it |

SECTION-B
wWs-d
OPTION-I
IECTR |

( Vectors and 3-D Geometry )
( wfeer qen fr-smam w=nfafa )

- —
Vectors a and b are non-collinear. Find x such that the vectors ¢ = (x—2)a+b

- N .
and d = (2x+1)a - b become collinear.
wRw G a b G T 3| U GEn x 9@ R @ aRm d=(x-2)d+ b am
- N o
d=@2x+1)a-b W@ 2 S|

5
If a+ Z+3 = 8 and |a|= 3, |Z|= S and |E)|= 7, show that angle between d and b
is 60°.
s G S ¢ - P - - -

qfG a+b+¢ =0 A |a|=3, |b|=5 YT |¢|=7, ql N fF q O b & = FH1 Hw
60° 2|

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

I forg @ TH UHAA W T T A KN UG (4, -2, —5) B W HUAA h1 THIH
1 T |

311 /0SS/203A 18



28.

25.

26.

Prove that the following lines are coplanar : 6

firg Sifse foF i ward wdeta 2
x-5 y-7 z+3 x-8 y-4 z-5
4 4 -5 7 1 3
Or / 379a1

Find the centre and radius of the following circle :
= ga #1 %z q s @ AR

x2+y2+22—6x+4y—22—86=0, 2x-2y-z+9=0

OPTION-II
faerca-11

( Mathematics for Commerce, Economics and Business )

( arfura, redvmer Qe sgaE™ % for i )

A man bought Rs 12,000 of 10% stock at Rs 92 and sold it when the price rose
to Rs 98. Find his gain percent in the transaction. 2

freft =fte 9 10% & 12,000 o Wih 92 Fo o W@ H GG qA 5§ IFHR oA
98 %o B3 dI 3IM o= faaT| €ie H IuH! o9 Wlaerd Fd shife |

A person of the age of 25 years takes an insurance policy of sum assured
Rs 50,000 for 30 years term. Calculate premium for yearly payment, assuming
the following : 3

Tabular premium—Rs 40
Rebate for large sum assured—Rs 2 per Rs 1,000
Rebate for yearly payment—3%

s Ak ol g 25 a¥ 2, 50,000 %o i sfmr uifeelt 30 awt F forw @Em R
F & foewo & orgEr arfve yram 2q fifeem & o i

qrferent HfrEm—40 %o
Tt ot Tfdr o fote ge—ufd 1,000 %o W 2 %o
aTffer PIaH o folT Ze—3%

311 /0SS/203A 10 IPTO



27.

28.

311 /0SS/203A 20 Q/29—12000x3

Or / 37941

Adarsh Kumar purchased 10 computers @ Rs 17,500 per computer. On each
computer, he earns Rs 2,000 and pays VAT @ 8%. What will be the total sale
price of the 10 computers and how much VAT he has to pay?

IMER FAR 9 17,500 Fo Ufd FFEX % W@ ¥ 10 FIX TG T8 UM HR
2,000 %o FHUT & TAT 8% I & ¥ VAT @@ Bl 3 10 HFl & Tl fosd 4o
F1 2 3R W FRAT VAT 31 27

Construct by Simple Average of Price Relatives Method, the price index for
2004, taking 1999 as base year from the following data :

ffafad el @ goargumal & e wre & Afd ¥ 1999 H YR "AMaR a¥ 2004
% ot gou gaerieh 91 I

Commodity : A B C D E F
(9%9)

Price (in 1999) : 60 50 60 50 25 20
7o (1999 W)

Price (in 2004) : 80 60 72 75 37% 30
7o (2004 H)

The manufacturing cost of an item consists of Rs 6,000 as overheads, material
cost Rs 5 per unit and labour cost Rs )66(2) for x units produced. Find how many
units must be produced so that the average cost is minimum.
UF g% I O Ara # 6,000 Fo U WE, 5 Fo Ufd THE U@l I hHa qen
x T A m £ g 21 A A e st g o S % g A
fopal SRIEAT 1 IcATEA I FEAT AT

Or / 37941

The marginal cost function of manufacturing x units of a product is
5+16x —3x2. The total cost of producing S units is Rs 500. Find the total
cost function.

foreft W 1 x TRTEAT F I H1 HIHIG ARG Wed 5+ 16x —3x2 2| AR 5 FeRTeAl
& P IR AR 500 Fo T, Al FHol AN Hed AT i |

* ok



