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GeIID'tIlInstructions:

1. Candidate must write hislher 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 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.

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.

4. Write your Question Paper Code No. 57/HIS/l, SetW on the Answer-Book.

5. (a) The Question Paper is in EnglishlHindi medium only. However, if you wish, you can
answer in anyone 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) 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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1. ~ w.f-l:Bf ~ ~ 1631R311=RT 3ijSf)li i<f)m~ I

2. ~ w.f-l:Bf cnl ~ ~ fcfiw.f-l:Bf ~ ¥'f ~ om ~ ct1~ tt ~ ~flrn;ft ~

163~~~w:ft~ I ~~ct1~~~~fcfiw.f~~it~ I

3. ~ g~<f) lit ~- ~ ~ 3Wc:rT ~ ~ ~ 3ifuf{Cfdcntf ~ 3ijSf)li i<f)~ 1:R

~cnl~~~1

4. 3111-ft~ g~<f)I1Rw.f-l:Bfct1~~ 57IHIS/l, -«cW~ I

5. (q;) w.f-l:Bf~~/~~it~ Im~, ~3lTtT~m;fffl~~~~

~it~~~~:

~, ~, ~ ~, ~, ~, li(1~I(1li, ~, ~, ~, ~,

~:pt<ldl,Chl<f)uft,~, 3i;afll~l, ~, <f)~JOi"ltl,~ 3i'ttWtT I

~~ g~<f)lit~~~it~fcf; 3lTtTfcflB~it~~~~ I

(~) ~3lTtT~~~~3ifuf{Cfd~~~it~~~, mw.fcnl~

~ ~ CfR¥ft~ / JI(1fuO!(ict1RitUlGltl~ ~ -Mt I
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Time: 3 Hours]
~:3~]

[ Maximum Marks: 100
[~: 100

MATHEMATICS

(1IfOl")

(311)

Note: (1) This question paper consists of four Sections A, B, C and D containing 33
questions.

(2) Question Number 1 to 10 in Section A are multiple choice questions (MCQ).
Each question carries one mark. In each question there are four choices (A), (B),
(C) and (D) of which only one is correct. You have to select the correct choice
and indicate it in your answer book by writing (A), (B), (C) or (D) as the case
may be. No separate time is allotted for attempting MCQ.

(3) Question Number 11 to 16 in Section B are very short answer questions and
carry 2 marks each.

(4) Question Number 17 to 28 in Section C are short answer questions and carry 4
marks each.

(5) Question Number 29 to 33 in Section D are long answer questions and carry 6
marks each.

(6) All questions are compulsory. There is no overall choice, however, alternative

::'i: giveninsomequestions.In suchquestionWfiliiiiiiiiilf
~: (1) ~~-~~~33~~, -iT~~3l, 1f, ~~G~~~ I

(2) -.&-31 ~~ ~ 1 -B'10 0Cfi iI~Cf)~4 ~ t~ ~ c);~ 1 3ic:f;~
t I ~ ~C); ~C); ~ ~ (A), (B), (C) ~ (D) ~ ~Cf)('q~ 1fQ; ~ ~-B'~
~ ~ ~ I 3llttCfI) ~ ~ ~ ~ om 31tHt gff(tCf)I ~ (A), (B), (C) ~ (D) ~-iT

~jr~~~~~~ I ilS~Cf)~4~~~c);~~-B'~~~

"JPnt I
(3) ~- .. ~~ ~ 11 -B'16 0CfI 3lfu cl~3"('1{)4~ t om ~ c);2 3ic:f;~ ~ I

(4) -'&-11~~~ 17-B'28 0CfI cl~3"('1{)4~tom~c); 43ic:f;~lfhl ~ I

(5) ~-~~~~ 29 -B'33 0CfI <ftd cl~3"('1{)4~ ~ om ~ c);6 3ic:f;RtlHhl~ I

(6) ~~ 3fl+tpf~ l1fh'~-~~~~~, m~~~~, ~~~ I

~ ~ ~ ~ -B'3lTtICfIl ~ ~ ~ ~CfWfT ~ I

'r

-r
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Section - A

WUS-31

1. The order of the matrix A ~ ~) is 1

(A) 2x2 (B) 3 x 1

(C) 1 x 3 (D) 2x3

~ A ~ m <Ii't<6'll?; t
(A) 2x2 (B) 3 x 1

(C) 1 x 3 (D) 2x3

2. The principal value of cos- t(~) is 1

(A)
1t

(B)
1t- -

4 3 •
(C) 1t

(D)2 1t

cos! (~) cnT~m;T~:

(A) 1t
(B)

1t-
4 3

(C)
1t

(D)2 1t

3. The equation of a plane whose intercepts on the co-ordinate axes are 2, 3 and 4 is 1

(A) 6x+4y+3z= 12 (B) x + y + 2z = 1

(C) x + 2y + 3z = 2 (D) x + Y+ z = 12

~~, ~ x, y 3fR z 31a:fbR~1"fQ; 3Rf:~<¬ tt ~JOOCqI~lIiSfilm: 2,3 afR 4 t cnT

'84)Cf){OI mrrr :
(A) 6x+4y+3z=12

(C) x + 2y + 3z = 2

(B) x + Y+ 2z = 1

(D) x+y+z= 12
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5. Let: • be the binary operation defined on Q+ by a * b = ;b for all a, b E Q+. Then,
identity element on Q+ is
(A) 1 (B) 3

(C) 9 (D) 0

1fRT<rlR~~~~~~c6T~~mfia,b EQ+~~
ab

.a·b="3 ~" tfr Q+q;r dttl% ~ ~ :

1

- 4. Which of the following sentence are statements? 1
(A) Every set is a finite set (B) 12 is less than 16

(C) x+5=11 (D) Are you going to Agra ?

f.p;J~~~-.tRlIT~~ ?

~ ~~ -qftfJm~~ I 12, 16 ~Cf)lf~ I(A) (B)

(C) x+ 5 = 11 (D) ~ 31Jtr 3llJTU "IT~ ~ ?

(A) 1

(C) 9
(B) 3
(D) 0

6. A function f:R ~ R defined by f(x) = Xl + 3 is

(A) one-one but not onto (B) onto but not one-one

(C) one-one and onto (D) neither one-one nor onto

~lfKWRf:R~R,. ~f(x)=Xl+3 ~~~,

1

(A) ~~3fliUl~~~ I

(C) ~~3fi"'CeI~~ I

(B) 3i1'i:31C::Cf)~~~~ I

(D) -;r 0)~ 3fu: -;r ~ ~ 1"i:01C::Cf)~ I

7. Ify = cos 5x, then ~ is equal to

(A) sin 5x

(C) 5 sin 5x

1

(B) - 5 sin 5x

(D) 5 cos 5x

dy
~y=cos5x~" tfr dx ~:

(A) sin 5x
(C) 5 sin 5x

5711llS1l1311-A

(B) - 5 sin 5x
(D) 5 cos 5x
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8. If f 4xdx = K, then K equal to 1

4x
(B)

4x(A) - -+clog 4 loge4

(C) 4Xlog 4 (D) 4Xlog 4 + c

~ J 4x dx = K t mK Cf)T ~ ~ :

4x
(B)

4x(A) - -+clog 4 loge4

(C) 4X log 4 (D) 4x log 4 + c

nn
9. The value of J cos x dx is 1

0

(A) 0 (B) 1

(C) -1 (D) 112 •nh

J cos x dx Cf)T lfR' ~ :
0

(A) 0 (B) 1

(C) - 1 (D) 1-
2

10. The degree of the differential equation C!:)4 + 3x ::~ = 0 is 1

(A) 1

(C) 3

(B) 2

(D) 4

(A) 1

(C) 3

(B) 2

(D) 4
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16. Write the component statements of the following compound statement:
"All rational numbers are real and all real numbers are complex."

f.rq~Cfi'R~ lR.Ct) Cfi'R ~ :

'""{pft~~ C4lfdfilq; ~~ 3fu:~ C4lfdfiwi ~~ ~~ I"

5711BSflI3l1-A 7 11111111111111111111111111111111111

2

Section - B
ltU$-lf

I L IfA = [~I : J. B = [: : ] and A +B = 0; then find B.

OR

2

. +2·
If the element in the ith row and jth column of a 2 x 3 matrix A is given byT'
write the matrix A

~A=[ 2 3 ],B=[ a b ] ~A+B=Om, m~Bmo~ I
-I 4 c d

~

~~2X3~Ac#i)icft~~j~~q)l~i~2j m,m~A~1

12. Prove that the function f: R ~ R defined by f{x) = 4 + 3x is one-to-one and onto. 2
~~fi6 ~ f: R ~R"it f{x) = 4 + 3x ~ ~ ~"Q,Cfi ~ q 3i1"¬ 00IG(if)

'1KWRt I

13. Evaluate :
h x3-1

x~1 x-I
~ lt x3-1

lJR~"'IIQI"': x~1 x-I

2

IIII1II
14 Find~ if = ....zcosx. dr' Y 'I;;

~y=~eosxt, m~ mo~ I

2

~ ~ ~ /I. /I. /I. ~ /I. /I. /I.

15. Fmdaunit vector inthe directionof 2a + 3b where a = i + 3j + k and b = 3i - 2j - k.
~ "'-+-A~~ ~ ~ ~~ /I. /I. /I. .,,-+ /I. /I. A

2a +3b q)1 I~II ~ ~ ~I~I ~ "I'lll"l~, \lIGlICfl a = i +3j +k ~ b = 3i - 2j - k.

2

-_ .....•...._ •..._
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Section - C

17. Find the value ofx for which the matrix A is singular. 4

A=[: -~ ~]
x 2-3

xCfi1~~~~~~ ~ A 3't~ffi')JOiuA~ ~:

-2 3]
2 1

2 -3

18. Find the area of the parallelogram having A(5, -1, 1),B (-1, -3, 4), CCI, -6, 10),
D(7, -4, 7) as its vertices.

~~wiRR~Cfi1~~~~-wl A(5,-I, I),B(-I,-3,4),C(I,-6, 10)

-amD(7,-4, 7)~ I

4

19. Using properties of determinant, prove the following:

1 a bc

1 b ca = (a - b)(b - c)( c - a)

1 c ab

4

OR

Given A = (~ ~), show that IAI= IA'I where A' denotes the transpose of the matrix A.

1 a bc

1 b ca =(a-b)(b-c)(c-a)

1 c ab

57IHIS/1/311-A 8
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23. Find~, ify=el" +2 sinx-~~ + 2e. II 4

20. Prove that 2 sin-Ix = sin-l (~) 4

fiw:~~: 2 sin-l x= sin-l (~)

1
21. Let f: R ~ R be defined as f(x) = x3, and g : R - {OJ~ R - {O}as g(x) =;. Then

find fog and gof 4

~ f: R~R, f(x) =x3 ~ ~ ~ ~ g: R- {O}~ R- {OJ,g(x) =1"IDUx

ql\tt~ IIfogO'U gof~~ I

{

sin2x-- x*O
22. Jff(x) = x'

2 ,x=O

Show that whether f(x) is continuous at x = 0 or not.

4

:l 5 dy
~y=ea +2sinx-3~+2e~,mdx~~1

24. Find the interval in which f(x) = 2x3- 3.x2- 12x + 6 is increasing or decreasing. 4

OR

The slope of the curve 6'; = p.x2 + q at (2, -2) isk .Find the values ofp and q.

.q3id(ld~~~~f(x)=2x3-3.x2-12x+6 t;leliH~~~ I

3It'MJ

57Jl11S11GII-A 9 IIIIIIIIIIIIIIIIII~IIIIIIIIIIIIII
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1t

25. Evaluate: J 1 +x. dxsmx
o

4

1t

~ J x1=fH : . dxm<1 1+ smx
o

26.
d 3~ + 3e4x

Solve the differential equation ~dx= -xeX+e
4

~ 1\ A 1\

27. Using cross product, find the angle between the vectors a = 2 i + j - 3 k and
~ :- :- 1\

b = 31 - 2J + k. 4

~ ~~~ ~~ 1\ " 1\ ~ 1\ 1\ "-4-. ~
~IG~I ~UI"'l4i(:'1 q, }I<-4 1'1 ~, ~IG~II a = 2i + j - 3k ~ b = 3i - 2j + k q, ~ Cf)l q,IUIm<1

~I

28. Evaluate: Jx(1 ~ 2x) 4

OR

Evaluate: J-V2~ xl

1=fHm<1~: Jx(1 ~ 2x)

31!ICIT

lIT-lma~: J -V2~xl

57IHIS/l/311-A 10 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIII
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5

31. Fmdf (x+ I)dr as the limit of sum.
o

6

Section - D

~-G
29. Using matrices, solve the following system of equations:

x+ 2y+ z=3
2x-y + 3z= 5
x+y-z=7

OR
For matrices A; B and C

A-(~ ~),B-(~ :),C-(~ ~)
Verify that A(B +C) = AD + AC.
~~ctil-m~, f.p:;r elf"ICf){01 ~ Cf)f ~ ~~ :

6

x+2y+z=3
2r-y+3z=5
x+y-z=7

II

~A=(.I 3) (2o 2 ,B= 1

A(B + C) =AD+ AC

I) C - (5 61) ~ ~ ~Cf» eflilfCId~ :4 ' - 7

30. Find the local maxima and minima (if any) for the function -Qx)= cos 4x, 0 < x < n12. 6
OR

Find the area of the region enclosed between the curves y = x?- and y = x + 6, using
integration.

~f{x)=cos4x, O<x< ~ ~~f?OIl;ft4~omf?Oll;ft4~~~ I
2

~

ca;1 y =Xl O'IT y = x +6~ ~ \TlIT Cf)f ~ ~~, e~ICF)(.1'"~ Cf)f ~

~I

5f (x+ I)dr-.)~ct)-~~~~~~ I
o

11 1111111111111111111111111111111111
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x-5 ~ z+3 x-8 ~ z-5
32. Prove that the lines -4- = 4 =-=s and -7- = 1 =3 are co-planar. 6

~~iitf.{l;f&nt~~dct1;q ~:

x-8 ~ z-5 x-5 ~ z+3
-7-= 1 =-3-; -4-= 4 =--=5

33. A soft drink company has two bottling plants, one located at P and other at Q. Each
plant produces 3 different soft drinks A, B, C. The capacities of the two plants in
terms of number of bottles per day, are as follows: 6

~

P Q

,L-

A 3000 1000

B 1000 1000

C 2000 6000

A market survey indicates that during the month of May, there will be a demand
atleast for 24,000 bottles of A, 16000 bottles of Band 48000 bottles of C. The
operating cost per day of running plants P and Q are respectively ~ 6,000 and ~ 4,000.
Form a mathematical model to find how many days should the company run each I
plant in the month of May so that the production cost is minimised while still meeting
the market demand.

isT it7.f"iRR cmvft ~ ~ ~ ~~ ~ ~ ~ ~ I ~ ~ ~ P ~"dm ~ ~

Q ~ ~ ~ I ~ ~ f~~;:;f(fH>ICfiR~it it7.f A, B "dmC ~ ~ I -zyn ~<¬ tt ~
~ ~ ~ <¬ tt~ f.{l;f"5ICf)R~ :

~
~

p Q
A 3000 1000

B 1000 1000

C 2000 6000

~ ~q)f~~~~~~ ~iit ~~~~, A >ICfiR<¬ ttCfill~Cfill

24000 ~, B >ICFiR <¬ ttCfill~ Cfill 16000 ~ (1?TT C >ICFiR <¬ ttCfill~ q;lf 48000 ~ ctl
mrr~ I P"dmQ~q;)~~~~Sfllm: ~6,000&.n ~4,000~31ffiT~ I

~~~-ijcoP=Fftq;)~~~~~~, ~3('q1~"i~~m"dm

~<¬ ttmrr~m~ 1~q)fJlfOldl;q~~ I
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