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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
contamned 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/1, Set on the Answer-Book.
5. (@) The Question Paper is in English/Hindi medium only. However, if you wish, you can
answer in any one of the languagges listed below :

English, Hindi, Urdu, Pumabi, 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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This question paper consists of four Sections A, B, C and D containing 33
questions.

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.

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

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

Question Number 29 to 33 in Section D are Jong answer questions and carry 6
marks each.

All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questionsmrou have to auerrit only
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Section — A

qug-H
2
1.  The order of the matrix A= |1 |is 1
3
(A) 2x2 B) 3x1
(C) 1x3 (D) 2x3
2
A= |1 RPRE:
3
(A) 2x2 B) 3x1
©) 1x3 (D) 2x3
2 The principal value of cos‘l(—l—) is 1
: p P \/5
s T
A) 3 ®) 3
’
T
© 3 @) =
cos™! (L) FIYAAFE -
\2
T T
A % ®) 3
i
© 3 (D) =
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+ty+2z=1
©) x+2y+3z=2 D) x+ty+tz=12

34 FHde, TEe x, y 37 z 38T QU hTe T - WUe] o) oTEaTeal A 2, 3 34,
afierTor g -

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

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

STHIS/311-A ! T



* 4.  Which of the following sentence are statements ? 1

(A) Every set is a finite set (B)
©€) x+5=11 (D)
g iasRarswme ?

(A) Yo% g a2 | (B)
(€ x+5=11 (D)

12 is less than 16
Are you going to Agra ?

12, 16 9&A R |
RIAY AP NR S ?

5. Let * be the binary operation defined on Q" by a * b = %?for all a, b € Q*. Then,

identity element on Q" is
A) 1 B)
© 9 D)

3
0

T Q' W & feamurh whkw @ vER dhwie K S R et a4 b € QF F R

.a*b=% B, A Q* HT dcHHH JTIq &

;AN

A 1 B)
© 9 D) ©
6. A function f: R — R defined by f{x) =x2 +3 is 1
(A) one-one but not onto (B) onto but not one-one
(C) one-one and onto (D) neither one-one nor onto

@hBeH £ R > R, N f{x) =22 + 3 g ol g,

(A) ) ITg AT=STeH T 2 | (B)
(C) @) aen A=BTeH 2 | (D)

7. Ify=cos5x,then%¥isequa]to

(A) sin5x (B)

(C) 5sin5x (D)
d

ARy~ cos s, Mg &m:

(A) sin5x (B)

(C) 5sin5x (D)

]

57/H1S/1/311-A

HTESTEH T Tohdh! T & |
T AT AT ATBIEH B |

— 5 sin 5x

5 cos 5x

— 5 sin 5x

5 cos 5x
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8. If j 4*dx = K, then K equal to

4*
A foga

(C) 4log4

e [ 45 dx=K &, AK FTA0 8 -

4].‘
log 4

(A)

(C) 4*log4

/2

9. The value of f cos x dx is
0

(A) 0
€ -1
/2

J cos x dx T #9811 :
0

(A) 0

© -1

A 1
©) 3
ﬁnmarﬁmmaﬁm%:(%x{r
A) 1
€ 3
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(B)

(D)

(B)

D)

(B)
(D)

(B)
(D)

FRC
£

10.  The degree of the differential equation (

(B)

4x

log 4 e

4*log4+c

4*

log 4 e

4 log4+c

172

1
1

2

d*x

+3x=5=0is | 1

dt?

2

(D) 4

d?x
+3xF=0

(B) 2

(D) 4

LT



Section - B

wve-v
2 3 ab
11. A= ,B= and A + B = 0; then find B. 2
-1 4 c d
OR
4o
If the element in the i® row and j® column of a 2 x 3 matrix A is given byl—zg‘l,
write the matrix A
2 3 ab
afe A= 4 ,B= i qUT A + B =0 &, T g B T HIT |
- c

YT
ﬂﬁ@2x33ﬂ5{6AﬁiiﬁﬁﬁlﬁmjéFﬁ5ﬂMi+—22‘i B, a1 3Teg A ferRaw |

12. Prove that the function f : R — R defined by f{x) = 4 + 3x is one-to-one and onto. 2

firg e 6 w6 £: R > R I f{x) = 4 + 3x gr1 aiaifya B o wh 9 r=aTch
B |

13. Evaluate: 2
B ¥-1

x—>1 x-1

A=
it L x>1 x-1

14. Find%,ify=e‘°°” 2

aRy=eroerd, AL T

A

15. Find a unit vector in the direction of 2?1)+3l—))where3)=f+33+f:and5’=3§—2§—k. 2
22 + 38 ) feam I v Wy S T, SEkh 2 =1 +3] + kAT B =31 - 2j —k

16. Write the component statements of the following compound statement : 2
“All rational numbers are real and all real numbers are complex.”

e ey oA < ues v folae -
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Section - C
g vs-8§

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

1 2 3
A= 1 2 1
x 2 -3

x %1 9 W F1a hite Freeh foe a1mege A sregohuiia & :
1 -2 3

A=[l 2 1:|
x 2 3

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

T W GATR IR BT S T1d HifeTe e W A5, -1, 1), B (-1, -3, 4), C(1, -6, 10)
qUID(7,-4,7) & |

19. Using properties of determinant, prove the following : 4
1 a be
1 b ca|=(a-b)b-c)(c—a)

1 ¢ ab
OR

1 6 , ,
Given A = ( 3 2 ] , show that |A|=]A| where A denotes the transpose of the matrix A.

ARfORR < T T A ek, fig Hifvie i
1 a be
1 b ca|=@-b)y-c)(c—a)
1 ¢ ab

HAYAT

ﬁ?ﬂ%A=[; Zj,asﬁgqﬁs[A|=|A';aﬁA'ma§Aaawfiaégaﬁﬁam%u
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"20.

21.

24

Prove that 2 sin~lx = sin™! (2(\]1 — xz) 4
fag R RE - 2 sin! x=sin! (201 -22)

Let : R — R be defined as f{ix) = x3, and g : R — {0} - R - {0} asg(x)——-%, Then
find fog and gof. 4
Wf:R—)R,ﬂx)=X3WWW%WgZR—{O}—)R—{O},g(x)=i‘gfl‘{'[
wRonf¥a R | fog @@ gof Wia HIfT |

sin 2x

. x20

Ifi(x)={ x 4
2 , x=0

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

sin 2x
aﬁt(x)={ x > **0 R, AT FR S T HH £, x = 0 WHAG & I 7 |
2 , x=0

"y oeSerse NTNINIRINININ
Fmdgx,1fy=e‘2+25mx—§e‘+2e. l 4

d
Hﬁy=e‘2+2sinx—§e*+2e€1,?hax)—'amﬁ%rq |

Find the interval in which fx) = 2x> — 3x2 - 12x + 6 is increasing or decreasing. 4
OR

1
The slope of the curve 6y* = px” + q at (2, -2) is ¢ . Find the values of p and g.
A Ficus WA HIRNE FF weR f{x) = 203 - 332 — 12x + 6 SETH AT AR F |

& L C)

W6 6y3 = px? + ¢ & Tog (2, —2)«@3?—1@1@%% 2 1 p AT qS M FTa HIC |
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25.

26.

27.

28.
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n

Evaluate : f
0

1+sinx

T
X
maﬁaﬁllﬁq : f T sinxdx
0

dy 3e*+3e
o=

Solve the differential equation

dy 3¢ +3e™
FHT FHIH &A BN - = e

e*+e™

Using cross product, find the angle between the vectors a=2i+ j — 3k and

B=3i-2j +k

AR UrEe % AW Y, GRET 7 = 2 + ] — 3k AU B = 31 — 2] + k % o= HTHW 7

+Hif |

dx
Evaluate : fx(l ~2)
OR

dx

E : f
Valuate ‘\/2—2_—}——;2

dx
mwm‘Jx(l—zx)

HYGT

mslm?ﬁﬁm:f\/;xfxz

(=]

QTN



29.

30.

31

Section - D
Hie-¢
Using matrices, solve the following system of equations : 6
x+2y+z=3
2x-y+3z=35
x+ty—-z=17
OR
For matrices A, B and C

(s D 2 )

Verify that A(B + C) = AB + AC.
g faftr &1 v s, Fa wfletn e &1 &0 @il

o NN
2x-y+3z=5

x+ty-z=17 |
G941
N PR ) PR R——

AB+C)=AB+AC

Find the local maxima and minima (if any) for the function f{x) = cos 4x, 0 <x<wn/2. 6
OR
Find the area of the region enclosed between the curves y = x? and y = x + 6, using

integration.
%eH f{x) = cos 4x, 0 < x < % & fore wuritg Stas aun ity ffios wa i |
Iy

Bl y=x2 AT y=x+ 6 & WIS WA T {hel T4 SIS, Feher fafts 1 w@m
6 |

5

Findj(x+l)dxasthelimitofsum. 6
o

5
j G+ 1) de B 2w 6 e 3w 3 T RN |
0
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32.

33.

.Xx
Prove that the lines

-5 y-7 z+3

x—-8 y-4 z-

4
fag Sifse & fr Wgmd queefia 3

4

-5

an

x-8 y-4 z-5 x-5 _y-7 z+3

7 1 3

H

4

-5

7

5
3 are co-planar. 6

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 :

Plants — P Q
Product!
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 B and 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
plant in the month of May so that the production cost is minimised while still meeting
the market demand.

31 4T S Tl Th HHH] et T3 & Q) I9 TR 2 | I8 I TIH P W T g8 TIH
Q W a2 | wis 73 fafir9 TR Y & 32 T A, B 991 C <91d1 8 | €11 351 ) 9

for o @ H gra v e
I
IAE
P Q
A 3000 | 1000
B 1000 | 1000
C 2000 | 6000

Teh IR &1 080 3 W I8 T2 BT & fob 1S 7did & SNH, A TR I %8 § A
24000 ST, B YehR 61 7 8 7 16000 Siaell 91 C bR b1 6T J U 48000 sideii !
T geft | P g Q I &) ufafer weTH & fore shuen: T 6,000 99T 3 4,000 T AR |
73 % HEH A HIH ) WS 79 Fohae fe s e, @ Saed go =g @ awn

ISR <Y 7T G 81 ST | Fer 7 iord gerer Hif |
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