This question paper consists of 36 questions [Section-A (27) + Section-B (3+3+3)] and 8 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 booklet 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.

Write your Question Booklet Code No. 34/ISS/2, Set [A] on the answer-book.

. (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.

O

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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(i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.
(ii)  All questions from Sectionn ‘A’ are to be attempted.
(iii) Section ‘B’ has got more than one option. Candidates are required to
attempt questions from one option only.
(i) 3@ -9 | Y e T—wve ‘¥ g @ug T |
(i) @ ‘W F At T B T BT B
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SECTION-A
QG us—A
Prove that
fog, =hifse T
@n)!=2"-n![1-3-5---2n-1)] )
Using the properties of determinants, prove the following
1 0 02
o 0’ 1[=0
w? 1 0]
where 1, o, o2 are the cube roots of unity. 2
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3. Evaluate : ] : 2
HH ATd $ifsre -
. [1l-cosx
lim | ———
x—)O[ 2x2 ]

4. Write —-5-5i in the polar form. 2
-5 - 5i @l gdfla &7 (polar form) ¥ farflaw)

5. Prove that

forg hifste foh
G
(secB+tan 9) li—s—l-r—l———
1-sin®
6. Prove that
fog g 6
sin(A+ B)sin(A - B) = sin? A-sin?B 2
7. Find if the function f(x)= (6Sir12 X+ 5608 X —3x2) is even or odd. 2

B f(x) = (6sir12 x+ 5005)6—-3)62) TH o & A1 T wer, sd shifste |

8. Suppose you want to arrange your English, Hindi, Mathematics, History,
Geography and Science books on a shelf. In how many ways can you do it? 2

AT 9 o s, e, i, sfaem, e qen fasm Y e U e B EsTn
=TEd &1 A8 3T fohe SR H h w87

9. Evaluate : | : 3
HIH JTd T
' Jex i g% ™
e* —e™*
10. Find the sum to n terms of the following series : 3
=1 31gE & n TET @1 A I I
1 1 1

+ + + oo
13 3:8. 57

11. Show that the points P(2q, 30), Q(2a 5d), RO, 4qa) are the vertices of an isosceles
triangle whose equal sides are +/5a and base is 2a. 3

guiise fF fovg P(2q, 3d), Q(2aq, 5a) T R(O, 4@@9@5%@%3&&% IEREAREEIE
ST ) AETE A/Sa T U T TS 2a R |
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12.

13.

14.

15.

16.

17.

18.

19,

If , » and 0? are the cube roots of unity, prove the following :
I 1, o T 02 UH % oA 2, al e frg il

l-o+ u)2)7 + {1+ m— c02)7 =128

Ify :tan—l(~8()§—x—j, find @
1+sinx dx

.?ﬂ% Y= tan“l(ﬂ—) 7, %WWI

1+sinx

\.

Show that a closed right circular cylinder of given surface has maximum
volume if its height equals the diameter of the base.

Tifze {6 ww og o geiE wig, o e sEwe fem R, #1 ueee srftekawn 2, afe
3! FaE SUN & A F GAH B

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

3G g R GHIERT F1d IR ST fegat (1, 0), (0, — 6) @91 (3, 4) | B ST 2
If A= {“31 ;J verify that A2 -5A+7I =0.

3 1

aﬁA:L—l 2

},aﬁwﬁaaaﬁq%,qhsmvf:o.

2%

Find the differential equation of the family of curves y = Ae’* + Be™* | where

A and B are arbitrary constants.

TH FA y = Ae’  + Be 2X, SEl A TUT B W= H= §, 1 el Hie0T Frd hifsw |

Find the intervals in which the function f(x)= x% -12x2 4 36x+117 is
(a) increasing, (b) decreasing. '

FA f(x) = x° —12x2 +36x+117 F o0 o7 eraua 3 Hife, Red wem () adam
2, (@) geH 2|

2 2 <
Find the equation of tangent to the ellipse 326—5—+ %g =1on the point (g, 2«/§)

2 2 g ‘ )
m%+%:1%ﬁg(g,2ﬁ)wmwmm‘aﬁm|
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20. Solve the following trigonometric equation and find its general solutions : 4
frer Sttt gefieror % fore samues g g1 Hifv -
2sin? x++/3cosx+1=0

21. If Cyp C,Cy, -+, C, are binomial coefficients in the expansion of (1+ x)"

prove that

Rk (1+ 0" F @R E C, C}, C,y, -, €, v o E, it Reg i

. An
Cy+C+Cy+Ca+ - +C, =2

22. Using matrices, solve the following system of equations : _ )
TR 1 TN ik T e febrr 1 & hif -
x+y-z=3
2%+ 3Yy+z=10 "=
3x—y~Tz=1
23. Find the square root of 5+ 12i. S
5+ 12i T e a0 IR | |
24. Find f (x +3x)dx as limit of sums. 5

j(x +3x)dxaﬂm:rzﬁ1ﬁeﬁgmm%ﬁ1mﬁraﬁﬁm

25. If y= [STBRX ghg Y
1-tanx dx’ 5

?T%y: 1+tanx,?ﬁ_d_ym AR
l1-tanx dx

2 .3 4 ,
26. lfy:x+£—+£—+3€—+--~, show that
2 3 4
2 3 4
oy i _a ¥ U
YT T s AT °
2 8 4 Bl g g
?Jl‘f'?l gy T T o D REET B ey -Er LY,
J= 2 3 4 Y 2| 31 41
27. Find the area bounded by x? =4y and x = 4y -2. 5

% = 4y A x = 4y -2 F 9 TR & 1 dEwa @ Ff)
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SECTION-B
Qugs—d
OPTION-I
faspea-1
( Statistics and Probability )
( wrfeahY qur wrieRar )

28. Find the probability of getting both red balls, when from a bag containing 5 red
and 4 black balls, two balls are drawn without replacement.

s O, fSEH 5 A q°r 4 el e ®, W ¥ & A TS, UH b o8 U YiawEr s,
Freprer 1 wilkemar sma il ‘

29. Find the mean and standard deviation for the following data :

=1 atferet & ford wren qen v feme s fifsio

Class : 30-35 3540 4045 4550 50-55 5560 60-65 65=70
(1)

Frequency : 2 3 8 12 16 5 2 2
(RERar )

0

30. Determine the binomial distribution whose mean is 3 and variance is

a%%ﬂ?a’aﬁwa?rﬁmﬁiwmws%awwg%l
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OPTION-II
IEE T !

( Linear Programming )

( tRaes wrmT )

28. Four persons A, B, C and D are to be assigned four jobs [, II, IIland IV. The cost
matrix is given below. Find the proper assignment :

IR FEA A, B, C @41 D &l IR &M@ [, I, [ q&1 [V € &A1 & | 9afid 9o A8
e 21 3fua e s fifse

Man (3fE)— | A iy & D
I 8 10 17 9
Job |
y I 3 8 5 6
(7
I 10 12 11 o 9
v 6 13 9 7
29. Find the dual of the following problem : 3
Minimize Z = 16x1 + 9)62 + 21x3
subject to constraints
x1+x2+3x3 >16
2x1+x2+x3 >12
x, 20, X520, x4 >0
=1 guen =1 39 3@ FiN
I Z =16x;+9x,+21x4
1 wat & staia
)c]ﬁ—)62+3)c3 >16
2x1+x2+x3 212
x,20,x,20,x320
30. Solve the following Linear Programming Problem graphically : 4

Maximize Z =2x;+3x,
subject to constraints

xX;+Xx, <400
2x1 +x, < 600

xIZO, x220
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28.

29,

30.

311/ISS/103A 8 22/7—4000x3

1 e T guEn 5 o Y gEEar 9 g i
Afoean Z =2x;+3x,
= vt & st
x,+x,5 <400
2x,+x, <600

x,20 x,20

OPTION-III
freRea-111

( Vectors and 3-D Geometry )
( wfew wen fr-smeamm safafa )

Find the equation of the line passing through the point (3, 1, — 5) and parallel to
the line
X+4 y=3 2z-4
3 2 3
I @ w e J@ odie s feg (3,1,-5) ¥ OB Wt ® dwr @

x+4_y—3_z—4a5 3
a 2 - 3

Find the value of A so that the vectors d = )\2+3jf+1€ and E = 32—6}'+ 3k are

perpendicular to each other.

xaﬂmmﬁaﬁﬁq%vﬁmathsﬁk?{mE=32—6}+31€m‘§|

Find the equation of the sphere passing through the points (0, 0, 0), (1, 0, 0),
(0, 1, 0) and (O, O, 1).

wﬁéwuﬁwmﬁﬁqsﬁﬁaﬁ (0, 0, 0), (1, 0, 0), (0,1, 0) @ (0, 0, 1) &
BT STl 2 |



