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Candidate must write his/her Roll Number on the first page of the Question Paper.

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.

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. 68 / ESS /1-A 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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.
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T
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Note :

@)

This question paper consists of 45 questions in all.

(i) All questions are compulsory.
(iii) Marks are given against each question.
(iv) Section - A consists of
(@) Q.No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying 1 mark each. Select and
write the most appropriate option out of the four options given in each of these questions.
(b) Q.No. 21 to 29 - Objective Type Questions. Q.No. 21 to 24 carry 2 marks each (with two
sub-parts of 1 mark each). Q.No. 25 to 28 carries 4 marks each (with 4 sub-parts of
1 mark each) and Q.No. 29 carries 6 marks (with 6 sub-parts of 1 mark each). Attempt these
questions as per the instructions given for each of the questions 21 to 29.
(v)  Section - B consists of
(@) Q.No. 30 to 38 - Very Short Answer Type Questions carrying 2 marks each.
(b) Q.No. 39 to 43 - Short Answer Type Questions carrying 4 marks each.
() Q.No. 44 and 45 - Long Answer Type Questions carrying 6 marks each.
‘F-I%E'ST :
(i) =9 I-TF H P 45 T T
(i) -\t gea St ¥ |
(i) TF T F W IR 3 I M |
(iv) @US - H MEaA T :
(a) WY GEAT 19 20 - FgIahedd Teh o T & &1l Todeh 1 3o 1 § | 7 U%1 § Jodeh o =R faehedl
T 9 9ad 30 fashed &l gHT|
(b) UYT WEAT 21 9 29 - TS T 8| WY WEAT 21 | 24 — T 2 37kl 1 & (T SUNN o &Y
T 1 37 1 §) WO HEAT 25 W 28 YA 4 el 1 & (AW IUH Toish 1 1 k) 3R U9
HE&AT 29 & 6 3h T (B: IUNF YIS &l 1 3ih) W9 WE&AT 21 ¥ 29 § YI® T4 § & T gl
STIER T o I Qi1 |
(v) @WUg-@ ¥ uHa g
(a) WY HEAT 30 ¥ 38 - A TY-STWIT THR & T § I TIF & 2 &7 |
(b) WY HEAT 39 T 43 - Y-S YHR & T § 31X UAF F 4 37 |
(C) W9 HEAT 44 37K 45 - el ST TR & T € 31X YAF & 6 37 |
=]
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Note/ﬁa'ST :

(1)
()

Answers of all questions are to be given in the Answer-Book given to you.

[t Tl o IR AR & TS IR-YRaen § & ford |

15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question

Paper only and will not write any answer on the Answer-Book during this period.

Y -9 I Ued & fan 15 e &1 99 fon mon 1 9v9-u3 1 faaor e # 21 15 o9t foh
M@ 2:15 o9 ¥ 2: 30 99 Tk B haldd G-I D1 U&7 IR 30 7afy & A o ISWR-YRaden |

g W el for@ |

SECTION - A /@US -

1.  The points A(—1, —1), B(2, 3) and C(—2, 6) are the vertices of :
(A) an equilateral triangle (B) an isosceles triangle
(C) a scalene triangle (D) an isosceles right triangle
fog A(—1, —1), B2, 3) 3R C(—2,6) I T :
(A) T gHag FIst & (B) Tk GHlgeTg Y &
(C) T foumeng Hysl & (D) T GHfgarg THhHIO S 6
2. The slope of a line which makes an angle of 60° with the negative direction of x-axis, is :
SH W@ 1 T, S HONHE x-3787 FH TS 3 W 60° FH1 R0 IAA g, T
1 1
A) 73 ® ~ 7 © 5 D) -3
2P
3.  For the hyperbola 9" 1, the length of the latus rectum is :
9 . 8 . , .
(A) > units (B) 3 units (©) 3 units (D) 4 units
22 . .
A e = S =1 & o Tfucia Sfen =t e 2 -
9 8
(A) 5 (B) 3 ¥ (C) 3T (D) 4 3T
4. The radius of the circle 4x>+4y>—2x+3y—6=0 is :
(A) @ units (B) X 109 ynits (@) @ units (D) V107 nits
4 8 6 8
EN 4x2+4y2—2x+3y—6=O i e ®
A) V37 B) Y109 g © Y71 oo (D) Y107 <o
4 8 6 8
=]
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5.  The equation x +7y—4=0 in the slope-intercept form is : 1
@I x + 7y —4=0 I TGV FIUT €9 T :

A £+7_y:1 B =_7 4 C =_lx+é D =1x+é
2a b 3 =2
6. The two matrices | 4 6 and d 3c | are equal for the values a, b, ¢, d : 1
2a b 3 -2 . .
LATE | _, ||y 4. |SRERE, STea, b,c, dHHAAT :
3
(A) a:E' b=-2,c=-2,d=4 (B) a=-—-, b=-2,c=2,d=4
3 3
©) a:E' b=-2,c=2,d=-4 (D) a:E' b=-2,c=2,d=4
0
2 3
7. For the matrix A = {0 J and B=|-1]: 1
3
(A) AB exists (B) BA exists
(C) AB and BA both exists (D) Neither AB nor BA exists
2 3 0
TR A= N B=|_1|Ffaw:
3
(A) ABH e € (B) BA I ifed ©
(C) AB 3R BA <M &1 sifiae § (D) AB 2R BA THI & & eifeqe & ¥
1 6 ] )
8. If A= {3 2}, then |A'|, where A' denotes the transpose of the matrix A, is : 1
1 6 o
m%Az{3 2}%,?!‘[|A'|,WA'8H6{5’A%W@W%,%:
(A) -—16 (B) 16 < -8 (D) 8
(=)= [a]
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9. The relation R defined in the set A={x € [, 0 <= x <12} as R={(a, b);a=ba, be A}is:
(A) reflexive. (B) transitive.
(C) symmetrical. (D) an equivalence relation.
T A={xe [0 < x <12} § Hay R S f7=1 y&R & uRenfia § R={(a,b);a=ba,be A} Th:
(A) AT (B) HshTHE Tl
(C) wHMHa I (D) 9T HaY T
10. The domain of the function y=sec ! x is :
Ay [-1,1] (B) R
C) x=lorx=-1 (D) R-{0}
e y=sec 1 x &1 Hid g
C) x=1TMx=-1 (D) R-{0}
11. Let * be a binary operation on the set N of natural numbers defined by the rule a*b=ab, for
all, a, b e N, then :
(A) *is commutative.
(B) *is associative.
(C) *is both commutive and associative.
(D) *is neither commutive nor associative.
T fgemur Hfman * wiehfae Gemed & Tq==d N R 30 R IRuifid § f& a*b=ab <&l @
a,be N |49 :
(A) * shAfaFT Tl
(B) *HEARI ¥
Q) * wufafa ik Teart B
(D) * 7 1 sufaf™a ik 7 & g T
12. The inverse of the function y= x2, forall x € Ris:
(A) fTHx)=—x (B) fTl()=x
Q) fYx)=|x] (D) does not exist
T y=2x2, Si&l 9 x e R, S Ufqed %o ¢
(A) fl)=-x (B) flw)=xFI
Q) flx)=|x|%I (D) o sAfe T T
—(1— 2P dy .
13. If y=(1—x)°, then =L is:
dx
AMay=(1-2258 @ Y %,
dx
(A) 51-x?)* (B) (1-2x)°
(C) 5(1—x%)*(—2x) (D) 5(1—2x)%
=]
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14. If y=sin2x cos3x, then ﬂ is :
IS 1y = sin2x cos3x g dy T
dx
(A) 2 cos2x cos3x—3 sin2x sin3x (B) 2 cos2x cos3x +3 sin2x sin3x
(C) 6 cos2x sin3x —6 cos2x sin3x (D) 6 cos2x sin3x +6 cos2x sin3x
15.  Which of the following is a vector quantity ?
(A) Mass (B) Density (C) Force (D) Time
71 H e wfew afn g2
(A) =AM (B) ® A (C) ¥ (D) wHA
d A A A A AN A A
16. The unit vector parallel to the resultant of vector 4 = 37 — 2j + k and b= —2i + 4] + k is:
. = A A A A A A .
WEw 4 =37 — 27 + k AR b=—27 + 4] + k % RO Wew F FHR THF AW T :
A A A 1 (/.\ A /\)
(A) i+ 2j+ 2k (B) gl+2]+2k
A A A A A A
(C) %(1 +2j + 2k) (D) = %(z +t2)+ 2k)
17. The distance of the point (3, 4, —5) from the plane 2x -3y +3z+27=01is :
. . 6 . .
(A) 6 units (B) /22 units (C) —— units (D) 132 units
J22
Tuad 2x —3y+3z+27=0 i &g (3,4, -5) A W ¥ :
(A) 6z ® R (O =@ (O i
J22
18. The equation of the line passing through the points (1, 4, 7) and (3, —2, 5) is :
forgati (1, 4, 7) 3R (3, —2, 5) ¥ oA ATt &N HT THEH T :
x—=1 y—4 z-7 x—1_y—4 _z
(A) 2 -6 -2 (B) 2 2 12
x—1_ y—4 z-7 x—1_ y—4 z-7
© 2 6 -2 (D) 2 -2 2
=]
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19.

20.

21.

Converse of the statement “If x is divisible by 4, then x is even” is :

(A) If x is not divisible by 4, then x is not even.
(B) If x is even, then x is divisible by 4.

(C) If x is even, then x is not divisible by 4.

(D) If x is not divisible by 4, then x is even.

e afe x, 4 O Tawifom € 1 x T 99 G §' o foeiy s

A) Qﬁx,4@ﬁﬂrﬁlﬂqﬁ%,?ﬁxwmqﬁ%l
B) Afcx T H W& §, Ay, 4 9 fawifsa g1
C) afgx T\ F@N g, da, 4 W faufsa 72 81

(
(
©)

(D) ARy, 49 fawfea 72 &, @ x 90 de&m T

2 2
The degree of the differential equation (ﬂ] 140 (%
x

dx?

azy V dy\?*
Wﬁw(_/] +x6(d_yj )W AER:
X

da?
(A) 2 (B) 4 € 6

Match Column - I statement with the correct option of Column - II.

Column -1

(a) The cofactor of the element —2 in the matrix
-4 5 s
by If A= { ) _3}, then |adjA| is

RITH - I % hHl hl SHieT - 11 % Fal ooy 9 fiend |

HieH - I
-13 6
(a) SME| o 5 _o| % I —2 FHl TeWUS ¥
41 3

(b) W&Az{_i _ﬂ €, [adjA|®

68/ESS/1-311-A | 7
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j =0 is:

6
—2is

3

10

Column - II

R) —13

=]
IEl. o

1x2=2
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22. Fill in the blanks : 1x2=2

d
(l) If y = \lsinsx , then d_Z is .
(i) The order of the differential equation xdx +ydy=0 is

e Tl o1 9R

O Ty-VemxrmLE

(i) STERA HHIHI xdx +ydy=0 F FIfe 7

23. Write True for correct statement and False for incorrect statements. 1x2=2
(i)  The relation “is a factor of” from R to R is reflexive and Transitive but not symmetric.
(i) The function f: R — R defined by f (x) =x%+3 is one-one and onto.

& oA & faT 9 IR o weH & fau soe fafe
() RERH IRwfed Haig ‘o1 oGS §'' W@ged a1 HehiH § I SHHd T g |
(i) M f: R — RS f (x) = x2+3 GRT GRIT & T Thah! 3R =T e g |

24. Write the negation of each of the following statements : 1x2=2
(i)  The number is less than 5.

(i) All prime numbers are odd.
freferiad el 1 foe fafe

(i TE5A BT

() | 1 G fare e At €

25. Fill in the blanks : 1x4=4
(i) It is not possible to add two matrices of orders.
(i) If A is an invertible matrix, then (A~1)~1=

(iii) Three points are collinear if the area of the triangle formed by these three points is

(iv) A square matrix A is said to be a matrix, if A’=—A
T ol =1 vf
(i) ShET o Q1 TRl T AR 9 E T
i) IR AFTCA-IHFafma s d@A 1= |
(i) 9 foig Tx@ 2 Afe 7 fargsii ¥ o7 arelt e o1 &eihat 7
(iv) THROI PR ATH o8 Fealgm AG A= —A ®|
68/ESS/1-311-A | 8 E'l 2 [ Contd...



26.

27.

Fill in the blanks :
(i) If y=sin~1(x?), then =L is

i) [3¥%5*dx=

1x4=4

d
(i) The general solution of the first order linear differential equation a}/ + Py=0Q is

X
. a  xe
iv

(i) J._a1+x2

ﬁaawﬁaﬁw&q

() ARy=sin-10)% & W 3
dx

(ii) [3*5-*dx= |

dx =

(i) ife TH o ah Tha FHIH % + Py = Q I A= 3 Tram §
X

2
xe*

a] 4 »2

) [

Write True for correct statements and False for incorrect statements :

O [fe)de=[fa+b-xdr

2
() 1f x=at and y=2at, then T ¢
dx

(iii) The slope of normal to curve y=f(x) at (x;, y;) is given by (%j at (xq, ;)
x

1x4=4

(iv) The degree of a differential equation is the degree of the highest differential coefficient.

& FoH & fa T 3R Tord weH & fore stae fafa
O [rfeyde=[fa+b-xd

(i) AT x=at? S:ﬁ'{y=2at%, ll dz_y =t

dx?

(iii) FH y = f(x) I TG (x}, ;) W S T A 1 JIOT T2 S © (%) (x, ;) BN

(iv) 3TIehel THIHIT it ST Fod oISl Hife ATt STeshers shi = &l |
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28. Carefully study the figure given below and answer the following : 1x4=4

z
CA B’
yd
X
7 y]A B}Y

AA A N
(i) Whatare xi, yjand zk called for the vector r ?

%
i) If ‘OA‘ = 4,|0B|=5 and |OC| =6, then express OP in terms of its component vectors.

- =
() If a, b and ? are the position vectors of vertices A, B and C of AABC, then write the
position vector of the centroid of AABC.
- -
(iv) If @ and b are the position vectors of A and B respectively, then find the position
vector of the point which divides the join of A and B in the ratio 2 : 3 internally.

ot ot ol sAges ufer 3iR f geai o S i
) Thew ; FaedH xi, v 3R zk BN F o SR ?
(i) ?Iﬁq"ojk‘=4,|OB|=5W|OC|=6%,aﬁowﬁwvﬁﬁﬁ’%ﬁwﬁwﬁﬁm

(i) afE Brs ABC % ¥l A, B 3R C % feufd Tfesii &1 4, b 3R ¢ & qwien s, o g
ABC & s I feufa gfew fafau |

(v) 7T a ok b, fogei A o B ¥ fesife wfew 2, 91 wa foig a0 feerfe e 3 AT S A
3TR B &I e aTel Y@1-@e 12 : 3 % 3U[ § of: fawfem & 21

29. Read the passage and answer the question that follow it. 1x6=6
Let f be a real function and let ¢ be any point in the domain of f. Then,
(i) c is called the point of local maxima if there exists h > 0 such that f(c) =f(x), for all
x € (c—h, c+h). The number f (c) is called the local maximum value of f.
(i) cis called the point of local minima. If there exists h > 0 such that f(c)<f(x), for all
x € (c—h, c+h).
The number f{c) is called the local minimum value of f.
The values of x for which f'(x) =0 are called stationary points or turning points.
The value of x for which f'(x)=0 or f'(x) does not exist are called critical points.
Further, the end of points of domain or f cannot be the points of local maxima or local minima.

2
Consider the function f(x) = {ﬂ on R.
1+ x+ x2
(i) How many critical points does the function f(x) have ?
@ 0 (b) 1 (© 2 (d) 3

=]
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(i) Which statement about the critical points of the function f(x) is correct ?
(a)  All the critical points of f(x) are positive.
(b)  All the critical points of f(x) are negative.
(c) Some critical points of f(x) are positive while others are negative.
(d) None of above as function f(x) does not have any critical point.
(iii) At positive value of critical point of f(x), the function f(x) has :
(a) Local maxima.
(b) Local minima.
(c) Neither local maxima nor local minima.
(d) None of the above as function f(x) have any critical point.
(iv) At negative value of critical point of f(x), the function has :
(a) Local maxima.
(b) Local minima.
()  Neither local maxima nor local minima
(d) None of the above as function f(x) have any critical point.
(v)  Local minimum value of f(x) is :

(@ 3 (b) 3 () -1 (d) None of these
(vi) Local maximum value of f(x) is :
(@ 7 (b) 3 () 5 (d) None of these

et Terien 0t O SR N for@ wel o S i

A ST fof £ T aTdforh %o § 3R ¢, f & Wid &l s fog § 19,

() ch T Sfeass @it foig %1 ST § AfE h > 0 61 S1fc 30 YRR ® f @¥fix e (c—h, c+h)
& AT f(c) = flx) H&A f (c) T o T e gl Sl |

(i) c 1 TR eSS w1 fag wE 9 €, A ho> 0 F ST 39 YER ? fh |l
x € (c—h, c+h) & T flc)<f(x).

AT f{(c) I 1 THF TS A el ST 2|

x % o A 5o fa f(x) =0 Ty foig =1 Hie foig wea 7|

x % o A Sk AT f1(x) =0 31 f(x) Tl h1g AKE T 8, Fifdh 6 Head & |

THH AN, % iq & Afam fog, T fes stoan worE fers foig @l & gehd €1

1—x+x2
1+x+x2

nﬂﬁ%WRﬁm%ﬂ‘rﬂxF{ |

()  flx) % fra shifaes feig €2
(@ 0 (b) 1 (© 2 (d 3
(i) T weF ®e f(x) % shifae g & foae 9@ 772
a) f(x) % At shifaes foig oM B )
b)  f(x) % | whifcen foig oM B0 €|
Q) f(x) F T shifdeh fog eHHE 3R 311 FOMHH T & |
d) a0 FeAl § i off @ TE €, Hifh f(x) F FIE Shifdeh Toig Tal ¢ |

(
(
(
(

=]
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30.

31.

(it) G Shifdeh foig IY, et f(x) T

(a) T 3fess B |
(b) T eSS B o

() 7@ T 3t iR 7 € T frerss g
(d) WA feuTwH 9 FE off 7 ® Fifer f(x) 1 I wifaw 65 T2 21

(iv) SRUMCHe shifeh foig W, ®er f(x) 1

(a) T Sferss B
(b) T feTss g

() T q T e IR 7 2 v frerss 2m
(d) WA feuTwH 4 FE of 7 ® Fifer f(x) 1 I wifaw 65 T2 T

v)  fx) 1 TR S wE

1

@ 3 ® 3
(vi) f(x) 1 TIHE SR AR R

(@ 7 b) 3

SECTION - B /@vUs - @

Find the equation of the hyperbola with vertices at (0, *6)

39 3Afd g Rl HHIRTOT F1d hifeIe fdeh 3™ (0, +6) TT Ichsdl e = g gl

Find the equation of the ellipse, when focus is (—1, 1), directrix is x—y+3=0and € =

(AW o o (aWa o o 1
Sreed o1 FHISRLUT 1A hifore fSreent 14 (-1, 1), Sch=sdl e = o T & x—y+3=07%1

Solve the matrix equation : L

TS THIHT B T : ﬁ _ﬂ _

OR / 31eran

68/ESS/1-311-A |
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32.

33.

34.

35.

010
Solveforx: |y 2 x| =0

1 3 «x
01 0
X%mwa;isﬁz x 2 x1=0
1 3 «x

—a? ab ac

Prove that | ;5 —p? be| = 4a%b%c?
ac be —c2
—a? ab ac

s ®NT: | 5 2 b = 422%2

ac be —c?

Simplify : tan [sm (V1 - x)}
TS HIT : tan [sm m)}

Evaluate : 1lim |x — 3|
x—>3x—3

M J1d HII |x__3|

x—>3x—3
OR / AT

sin 3x

Evaluate : lim
X — X

sin 3x

qH I sifse ;. lim

x—0 X

x+ 1 dzy
= ——, (x#1) find —
If y T—1 (x#1) find dxz
x+1
Ay = _—— & %?ﬁ snaﬁﬁm
OR / AYgar

dy

1
= , Find —
If y x in I

afy = Lo % a Y g wf
X dx

68/ESS/1-311-A ] 13

OF:

[

E .I '

[ Contd...



dy cosz(a + v)

36. If = +v), th that — =
cosy =xcos(a +¥), then prove tha T Sna
dy cosz(a + v)
AfS cosy =xcos(a+1) T, A fog wifve fF -2 = — 22
dx sin a
37. Find the distance of the point (3, 4, —5) from the plane 2x —3y +3z+27=0.
THAA 2x —3y +3z+27=0 ¥ T3 (3, 4, —5) F U @ HIGC|
38. Reduce the equation of the plane 4x —5y + 6z —60=0 to the intercept form. Find its intercepts
on the coordinate axes.
AT o HHIRU 4x — 5y + 62 — 60 =0 <l 3T<1: WUE &Y H seford | 39 FHaueh-31afl T 7=
EGUS 1 IS |
39. For the ellipse 3x2+2y2=6, find the lengths of minor and major axes, coordinate of foci,
vertices and the eccentricity.
el 322+ 212 =6 % foIu 3Tk 31afi i caea, v % fadwien, wid ok Sehar 9w
. : . , . —6
40. Using elementary column transformation, fluid the inverse of the matrix A = L _2}.
N . o 2 -6
RIS T HiHAAT N ST A 1 SIohH JMd hHifS S8l A = L 2} |
—1(1 —1( 1 —1(2
41. Prove that: tan 1(;] + tan 1(Ej = tan 1(§j
—1(1 —1( 1 j 4(2)
st — |+t —|=t =
ﬁq@ﬁﬁlﬁﬁ an (7j an (13 an 9
42. Find the value of E/ZM dx.
1 + sinxcosx
| S A ;[0 /2 SINX = COSX 4|
1 + sinxcosx
OR / 3o
Evaluate : f’ v + 1| dx.
3
3
A 1 T : L3|x + 1 dv !
=]
68/ESS/1-311-A ] 14 2%

[ Contd...



43.

44.

45.

68/ESS/1-311-A | 15

Prove that the lines

x+1_y+3_ z+5 dx—2=y—4=z—6 1 Al find th
3 5 - an 1 1 - are coplanar. so, fin e

equation of the plane containing these lines.

cx+1 y+3 z+5 _2 y-4 -6
fﬂ@ﬁﬁ@%%@mxes =y5 =Z7 aﬂﬁtxl =y4 =Z7 THAA ¥ 1 =

A o1 GHRC0 off F1d it fSed 3 Tt feom ®)

A machine producing either products A or B can produce one unit of A by using 2 units of
chemicals and 1 unit of a compound and can produce one unit of B by using 1 unit of
chemicals and 2 units of the compound. Only 800 units of chemicals and 1000 units of the
compound are available. The profit available per unit of A and B are respectively I 30 and
< 20. Find the optimum allocation of units between A and B to maximise, the total profit.
Find the maximum profit.

IS A I1 B T SIS hid el Teh A, A hi 1 3HTE o ScaeT o foTU 2 3ohTe @ 3R 1 378
TR BT SYANT HLt &; 3T B it 1 3HIE o SUEH o [T 1 318 AT IR 2 TS AR 1 STAT
Il B 1 Sheel 800 SeRTS THEF 37X 1000 3hTE AT i AT STy € | A 3TR B i T 3ol W
AT T30 AR T 20 1 Y A XAt € | Afereham e i 3 ¥ SHEAI A 3R B HT T=aH
3reied Wifera | 31ferehay ey off i shifeg |
OR / 3141

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ¥ 17.50 per package on nuts
and X 7 per package on botts. How many packages of each should be produced each day so

as to maximise his profits if he operates his machine for at the most 12 hours a day ? Form
the above as a L.P.P. and then solve it graphically.

e frafar ‘e’ oiR ‘Siee’ 1 SR AT § | el 1 T Yohe TR T H HYAA A W 1 Hel &M
AT TS § 3T B B W 3 HS A AT ISl € | 9o T Teh Tohe TIR &3 H T90H A W3 5
T HIEAT TSl ¥ SR A B WR 1 52T S A ISl €| i Sl 728 % T Yahe IR siee & TH
Tohe W A % 17.50 3R T 7 1 A1 U Bl € | A I T QA1 TRl b1 gfafed 12 5 ST
A &, 1 ferRan ey 31fSid e & foe, SHeh! afafer 37 SH1 Scaeeh! o fohar-feram Tere o
HH B ? Teh gk TUTHA T AT IR oTore fafy 9 gt sifse |

Show that of all the rectangles of given perimeter, the square has the greatest area.
TREE 1 fad Te wfta & Tl H | & 1 aeee Afehad B B |

OR / et
Find the point on the curve y?>=4x which is nearest to the point (z, 1).

Tk 2= 4x 1 I8 Toig I HITC S 05 (2, 1) & Fioheam T W R

-00o0-
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6.

Candidate must write his/her Roll Number on the first page of the Question Paper.

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.

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. 68 / ESS /1-B 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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.

‘HTH'IW&E[?‘ST

6.

Tlienefl ye-uF % Bl IS WX ST STIshHi 31avd ford |

FUA Y- ] W19 o 1o Y- & Fel TSI 9T U1 b a1 & T & T Jord I3 o Toid S 901 § 139

I A WA o IR A R g wis T H E

SR H Tear- g s s1eren it Tt o SIfafe el ot ST foram T Tliemefl il ST g Serm |

Y IT-GRETRT T YeA-9 1 hie & 68/ ESS/1-B ford |

(%) T-9F had &t/ s mreem § g1 R oft, 3fe sto = o e & T forelt teh vy H Sm e W €
JuTeH, HYHRT, Hehd IR fedt |
Fu S-Yfeh B fou T ot # fod o et forg wmon o SR forg @ €1

(@) afe o9 &< wg s & Afafted frdt o= wmon § S fama €, @ 999 6l 99 o 89 arelt
Ffedi /et i SR e et B |

oo | TRt off TohR & g stean gfaen =i frafq o 250l 31gane € |4 g i
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MATHEMATICS
T
(311)

Time : 3 Hours | [ Maximum Marks : 100
| : 3 90 ] [ gutiek : 100

Note :

@)

il

PN

(
(iii)
(

This question paper consists of 45 questions in all.
All questions are compulsory.

Marks are given against each question.

iv) Section - A consists of
(@) Q.No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying 1 mark each. Select and
write the most appropriate option out of the four options given in each of these questions.
(b) Q.No. 21 to 29 - Objective Type Questions. Q.No. 21 to 24 carry 2 marks each (with two
sub-parts of 1 mark each). Q.No. 25 to 28 carries 4 marks each (with 4 sub-parts of
1 mark each) and Q.No. 29 carries 6 marks (with 6 sub-parts of 1 mark each). Attempt these
questions as per the instructions given for each of the questions 21 to 29.
(v)  Section - B consists of
(@) Q.No. 30 to 38 - Very Short Answer Type Questions carrying 2 marks each.
(b) Q.No. 39 to 43 - Short Answer Type Questions carrying 4 marks each.
() Q.No. 44 and 45 - Long Answer Type Questions carrying 6 marks each.
fder
(i) =9 I-TF H P 45 T T
(i) Tt gea St ¥ |
(i) I T o WA TR 3k feu M F
(iv) @Ug - H A T :
(a) U HEAT 19 20 - IgfThedd YR & U § S YA 1 37 1 €1 37 U1 § e o =R foshedl
T 9 gad 39 fashed &l gHAT|
(b) U WEAT 21 § 29 - TS T & | WY WEAT 21 W 24 - YAF 2 31hi 1 & (S SUAMT & 91
T 1 37 1 §) WIT HEAT 25 W 28 YA 4 3l 1 & (AW IUHM Toish 6l 1 k) 3R U9
HE&AT 29 & 6 3 T (B: IUNF Y& &I 1 i) W9 WE&AT 21 ¥ 29 H Y& T # 3 T gl
STTIR J91 o I ST |
(v) @WUg-@ ¥ uHa ¥
(a) W9 HEAT 30 ¥ 38 - A TY-STWIT THR & T § IR TIF & 2 &7 |
(b) WY WEAT 39 T 43 - -3 TR & Y7 € 31 TAF & 4 37 |
(C) W9 HEAT 44 37K 45 - el ST TR & T € 31X TAF & 6 37 |
=]
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Note/ﬁa'ST :

(1) Answers of all questions are to be given in the Answer-Book given to you.
[t Tl o IR AR & TS IR-YRaen § & ford |

(2) 15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question
Paper only and will not write any answer on the Answer-Book during this period.

Y -9 I Ued & fan 15 e &1 99 fon mon 1 9v9-u3 1 faaor e # 21 15 o9t foh
M@ 2:15 o9 ¥ 2: 30 99 Tk B haldd G-I D1 U&7 IR 30 7afy & A o ISWR-YRaden |
HIE I & feraT |

SECTION - A /@UE - <h

2 2
1.  The eccentricity for the ellipse 31(—6 + y? =11is:
SHECK! E + % = 1 ! SHEA E
V7 V7 V3 V3
A) — B) — C — D) —
(a) = B) © O) 3
2. The slope of a line which makes an angle of 60° with the negative direction of x-axis, is :
S 1 I FAU, S RO x-3el 1 M % HreT 60° T HI0 @ E, €
1 1
A) 73 ® ~ 7 © 5 D) -3

2a b 3 =2
3. The two matrices {_ 4 6} and { d 3¢ } are equal for the values a, b, c, d :

2a b 3 -2 . i
aanaﬁ{_él 6}3@41& 3C}W@ﬁ,ma,b,c,da5ﬂ1?%:

S b=-2c=-2d=4 (B) a=-
3
5 b=-2c=2,d=-4 (D) a=3, b=-2c=2d=4

DESI]
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4.  The points A(—1, —1), B(2, 3) and C(—2, 6) are the vertices of :
(A) an equilateral triangle (B) an isosceles triangle
(C) a scalene triangle (D) an isosceles right triangle

fog A(=1, —1), B2, 3) 3{RC(—2, 6) ¥¥ ¥ :

(A) T gueg oy & (B) U qHfgsg st &
(C) T foumeng s & (D) T GAfgag FHRI &S
72311 -3] [-4 6]
5. The value of x for which {5 7} {_2 4 } = {_9 x} is :

e [ 3] [3 er

(A) 8 (B) 11 (C 13 (D) 17
6.  The equation x+7y—4=0 in the slope-intercept form is :
@I x + 7y — 4 =0 I FTGUES FIU &Y T :

£+7_}/:1 B — 7 4 C =_1x+é D =lx+
PR B) x=-7y+4 (O y=-7 D) v=-

N

(A)

7.  The relation R defined in the set A={x e [, 0 < x < 12} as R={(a, b);a=ba,be A}is:

(A) reflexive. (B) transitive.

(C) symmetrical. (D) an equivalence relation.

T==d A={xe [0=<x =< 12}ﬁWH R S 741 yepR & afteqife © R={(a,b);a=ba,be A} T&h:
(A) AT (B) ThITH Tl

(C) wHfHa 1 (D) A Ty T

1 6
8. If A= L 2} , then |A'|, where A' denotes the transpose of the matrix A, is :

?TFc:A=B ﬂ%ﬁhmw,aﬁA'WA%wﬁaﬁﬁmi%:
(A) —16 (B) 16 (C) -8 (D) 8

9.  The radius of the circle 4x>+4y?>—2x+3y—6=0 is :
(A) V37 units (B) V109 inits (@) @ units (D) X 107 units

4 8 6 8
%4x2+4y2—2x+3y—620 w1 e ®

@ e @ W T o) A7
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10. The domain of the function f{x)=sin~! (2x) is : 1
T fx) =sin 1 (2x) T G T :

-1 1 -1 1
(A) [-1,1] B) [-2 2] © |53 O |53
a2y Y dy \*
11. The degree of the differential equation ay +1° (_/j =0 is: 1
dx? dx

2 )2 4
st gt | 7Y Hﬁ(ﬂj _oHIEE
dx? dx

(A) 2 (B) 4 C) 6 (D) 10

12. Let * be a binary operation on the set N of natural numbers defined by the rule a*b=ab, for 1
all, a, b e N, then :

(A) *is commutative.

(B) *isassociative.

(C) *is both commutive and associative.
(D) *is neither commutive nor associative.

T Tgemur G * wihfae Gl & 9g=ad N R 30 YR IRuifud & f% a*b=ab &l |
a,be N ITd :

(A) * shAfarHT Tl

(B) *EEANITI

(C) * shAfafTH 3 Feart T |

(D) * ¥t shafaf g 3k 7 & Tear T

1
13. If y=‘/§+ T,then 2x ﬂ is equal to : 1
X dx

_ 1 dy ‘
Iz ¥ \/5+\/;%,a‘r2xaw%.

A) 0 B) 1 o - D) x-—
(A) (B) ©) N (D) .
14. If y=sin2x cos3x, then ﬂ is : 1
dx

IS 1y = sin2x cos3x g % T

(A) 2 cos2x cos3x—3 sin2x sin3x (B) 2 cos2x cos3x +3 sin2x sin3x

(C) 6 cos2x sin3x —6 cos2x sin3x (D) 6 cos2x sin3x +6 cos2x sin3x

=]
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15. Converse of the statement “If x is divisible by 4, then x is even” is : 1
(A) If x is not divisible by 4, then x is not even.
(B) If x is even, then x is divisible by 4.
(C) If x is even, then x is not divisible by 4.
(D) If x is not divisible by 4, then x is even.

e ATy, 4 9 fauiSa § @ x Tk T Hen @ o faed™ e R
(A) A, 49 fowfea 78 &, @1 x w8 He = )

(B) I x TH F@N E, Ay, 4 § famfea 7

(C) A x T H&A T, Ay, 4 9 fawifom 7 71

(D) AfSx, 4 9 fowisa F21 8, 1 x 99 & 31

16. The direction cosines of the normal to the plane 3x +4y +12z=>52 are : 1
THAA 3x + 4y +122=52 < 3Tfcd & fSh-hl A=A € ¢
3 4 12 3 4 12 3 4 12

(A) 3,412 B 5%n © 3 nn

17. The inverse of the function y= x2, forallx € Ris: 1

(A) fla)=-x (B fl@)=x
Q) fHx)=|x] (D) does not exist

T y=2x2, Si&l 9 x e R, S faeid %o ¢
(&) flw)=—x 7 (B) fT'@=xF
Q) flx)=|x|% (D) o A T T
18. The equation of the line passing through the points (1, 4, 7) and (3, —2, 5) is : 1
forgati (1, 4, 7) 3R (3, —2, 5) ¥ oA et &N HT THEH T
x—1 y—4 z-7 x—1_y—-4_ =z
(A) 2 -6 -2 () 2 2 12
x—1 y—4 z-7 x—1 y—4 z-7
2 6 -2

19. Which of the following is a vector quantity ? 1
(A) Mass (B) Density (C) Force (D) Time
7 # shiet wfew i €2
(A) =AFHH (B) = (C) da (D) wHA

N N

— A A
20. The unit vector parallel to the resultant of vector 4 = 3? - 2/} + ;c\ and b= —-2i + 4j + k is: 1

. A A A A .
Hfest ;=3?—2?+23ﬁ1b=—2i+4j+k%vmm%wmwm%:

A

A A 1(4 " A)
(A) i+2j+2k (B) §1+2]+2k

© %(? + 2? + 22) (D) = %(? + 2? + 22)
LIk
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21. Match Column - I statement with the correct option of Column - II 1x2=2

Column - I Column - II
0 a—b
(a) The matrix {b _a 0 } is a (P) symmetric matrix
1 2
by If A= L 2} , then |2A| is (Q) skew-symmetric matrix
R) -12
(S) -—24
TR - 1 % FeAl 1 hiew - 11 T2l fohed § fremd |
HIAT - I i - 11
0 a—b
(@ I |,_. o |TF: (P) HHMA T8 |
(b) H&A=E ﬂ,%,?ﬁ]ZA]%: (Q) foum Tmftd emege T
R) -12
(S) -—24
22. Fill in the blanks : 1x2=2

dy,
(i)  If y=cos(logx)3, then d_i is equal to

2
il The order of the differential equation | —% | + —X = ( 1is
(i) The order of the differential eq [dg] y

dx

ﬁaawﬁaﬁw&q

(i) IS y=cos(logx)® T, % TR T |

4
(i) aawaﬁw[d_zgj c Y w e |
dx dx

23. Write True for correct statement and False for incorrect statements. 1x2=2
(i)  The relation “is a factor of” from R to R is reflexive and Transitive but not symmetric.
(i) The function f: R — R defined by f (x) =x2+3 is one-one and onto.

T2 A o faT ¥ 3R o & o foe s6c fafau :
() RERH gRfoa Hag o1 UGS §'' Wged a1 HehlHeh § I S Tl ¢ |
(i) TS f: R — RS f (x) =x2+3 §RI GRIAIT § Th Thahl AR T=5<h e & |

DESI]
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24.

25.

26.

Write the negation of each of the following statements :
(i)  The number is less than 5.
(i) All prime numbers are odd.

Frefafaa oAl w1 fyA fafag

(i) Hen5dBRIT

i) w1 HeAd fovm weArd Bt €
Fill in the blanks :

(i) If y=sin~1(x?), then dy is

i) [3¥%5 *dx=

dy

1x2=2

1x4=4

(iii) The general solution of the first order linear differential equation d—l + Py=Q is
x

al + x
e Tl &l 9T
() ARy=sin-10)% & W 3

dx
(i) [3*5*dx= |

(i) ﬁﬁ@%%@m&mﬁm% + Py = Q & A=< & BT §
x
2
X
a  xe

i dx =
L
Fill in the blanks.
(i) It is not possible to add two matrices of orders.

(i) If A is an invertible matrix, then (A~1)~1=

1x4=4

(i) Three points are collinear if the area of the triangle formed by these three points is

(iv) A square matrix A is said to be a matrix, if A’= - A

e T =1 9w

(i) Yl % <1 TRl T AN G9G T 7 |

(i) R AFfaw A-1 s sfma 8 (A1)~ 1=

(iii) < foig W 2N afg 27 forgall @ o aelt iy &1 dwa g
(iv) T o T A TH IR FEATTT AfG A’ = —A B

OF:

[
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27. Write True for correct statements and False for incorrect statements : 1x4=4

(i j: Fx) dx = j: fla+b— x)du.

2
(i) If x=at*> and y="2at, then 4y =t
dx?

(iii) The slope of normal to curve y=f(x) at (x;, y;) is given by (%) at (xq, y4)
x

(iv) The degree of a differential equation is the degree of the highest differential coefficient.

TE YT & faU T 3R T YA & fou e fafan .

O [reyde=[fa+b-xd

(if) ?Tﬁq'x=at23ﬁ'{y=2at%,?ﬁ dz—y =t

dx?
(i) amyzf(x)aﬁﬁg(xl,yl)maﬁmﬁﬂmaﬁmmﬁw%(%)(xl,yl)mgrm
(iv) 3Tdehel THIHIT it ST Fod oISl Hife ATt STesher shi = &l |

28. Carefully study the figure given below and answer the following : 1x4=4

z

A B’

C
A P
zk A
5 >Y
iy B
A
X

A A N
(i) Whatare xi, yjand zk called for the vector 72

%
i) If ‘OA‘ = 4, |0B|=5 and |OC| =6, then express OP in terms of its component vectors.

- =
() If a, b and ? are the position vectors of vertices A, B and C of AABC, then write the
position vector of the centroid of AABC.

- -
(iv) If a and b are the position vectors of A and B respectively, then find the position
vector of the point which divides the join of A and B in the ratio 2 : 3 internally.

DESI]
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Yot ot ol sAges ufeu 3iR f geai o S i
) Thew , FaedH xi, v 3R zk BN F o TR ?
(i) ?T&"O_A‘=4,|OB|=5amyocy=6%,?hopaﬁmqﬁ:sﬁéawﬁwaaﬁﬁm

(i) af% Brs ABC % ¥l A, B 3R C % feufd Tfesii &1 4, b 3R ¢ & qwien s, o g
ABC & e I feufa gfew fafau |

(v) 7 a iR b, farge A iR B ¥ Feerfe wfew 2, 91 vw foig 3 Feerf e 3 FHEAT S A
3T B I fieT™ aTel Y@n-we 12 : 3 % U § of=: fawnfsm s 1

29. Read the passage and answer the question that follow it. 1x6=6
Let f be a real function and let c be any point in the domain of f. Then,

(i) cis called the point of local maxima if there exists h > 0 such that f(c) =f(x), for all
x € (c—h,c+h). The number f (c) is called the local maximum value of f.

(i) cis called the point of local minima. If there exists h > 0 such that f(c)<f(x), for all
x € (c—h, c+h).

The number f{c) is called the local minimum value of f.

The values of x for which f'(x) =0 are called stationary points or turning points.

The value of x for which f'(x) =0 or f'(x) does not exist are called critical points.

Further, the end of points of domain or f cannot be the points of local maxima or local minima.

2
Consider the function flx)= {u on R.
1+ x+ x2
(i) How many critical points does the function f(x) have ?
@ 0 (b) 1 (© 2 (d) 3

(i) Which statement about the critical points of the function f(x) is correct ?
(a)  All the critical points of f(x) are positive.
(b)  All the critical points of f(x) are negative.
(c)  Some critical points of f(x) are positive while others are negative.
(d) None of above as function f(x) does not have any critical point.
(iii) At positive value of critical point of f(x), the function f(x) has :
(a) Local maxima.
(b) Local minima.
(c) Neither local maxima nor local minima.
(d) None of the above as function f(x) have any critical point.
(iv) At negative value of critical point of f(x), the function has :
(a) Local maxima.
(b) Local minima.
(c) Neither local maxima nor local minima
(d) None of the above as function f(x) have any critical point.

DESI]
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(v)  Local minimum value of f(x) is :

(@ 3 (b) % () -1 (d) None of these
(vi) Local maximum value of f(x) is :
(@ 7 (b) 3 () 5 (d) None of these

et TTerter 1 o€ SR = forg WAl o S ST

T ST T T areafaes e € 3R ¢, f o Wid 1 &I fag 1 7@

() o T Sfeass @it foig %1 ST § AfE h > 0 61 S1fic 30 YRR ® f @¥fix e (c—h, c+h)
% AT f(c) = flx) H&A £ (c) 1 o T e gl Sl |

() c 1 T e #1 fog #e S €, afes ho> 0 w1 sifEE 39 yER © T asd
x € (c—h, c+h) % T fic)< fix).

AT f{(c) I £ THF TS A el ST 2|

x % o A 5o faT f(x) =0 Ty foig =1 Hig foig Feard 7|

x % o A 5k AT f1(x) =0 31 f(x) Tl h1g ARKE T 8, Fifdwh f6g Head & |

THF ST, f F Iiq & ifan foig, T Sfes stean T frers foig 76 & wahd 1

1—x+x2
1+x+x2

nﬂﬁﬁWRﬁm%ﬁ‘rﬂxF{ |

() flx) % fora shifaes foig €2

(@ 0 (b) 1 © 2 d 3
(i) 1 FeH we f(x) F ifasw foig & forw g €2

(a) f(x) % @t swifaes foig o B 1

(b)  f(x) % Tt shifder feig Feomere e 1

©  f(x)h TS hifaeh foig gHE SR 31 FHOMEF BN © |

d) S0 FHA H FE ot I TR, FH f(x) T RIS Hifaw g T8l ¢
(it) GFTcHeR Shifdeh foig TT, et f(x) o1

(a) I 3feass BT

(b) T 7SS BAm |

() I T e iR 7 & T frerss 2w

(d) WA feuTwH G FE off 7 ® Fifer f(x) 1 I wifaw 65 T2 T
(iv) SRUTHe shifeh foig W, ®erd f(x) 1

(a) T 3feass B

(b) T fETss g

() 7 T e iR 7 & T frerss g

(d) WA feuTuH G FE off 7 ® Fifer f(x) 1 I wifaw 65 T2 g1
V) f(x) T S 9 R

@ 3 ® 5 © -1 @) A
(vi) f(x) 1 THE PR AR R
@ 7 CRE © 5 @ T
E=aE
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3
30. Evaluate: ljm *— 8
x—>2x— 2
x> -8
M J1d I lim
x—>2x— 2
OR / AT
. sinx?
Evaluate : lim
x—>0 X
sin x2
qH I HIfSe : lim
x—>0 X
31. Find the distance of the point (3, 4, —5) from the plane 2x —3y +3z +27=0.
THAA 2x —3y +3z+27=0 ¥ T3 (3, 4, —5) T U J@ HIFGCI
32. Show that the derivative of tan™ 1[ i Zj w.r.t. sin 1(
1—x
TUET fF tan— 1( zxzj T TR, sin~ 1(
1-x
. _ 2 -3 [«x
33. Solve the matrix equation : { { } =
1 1)y
5 2R 2 3] [«x
“ : L J y} ) {
OR / A9
010
Solveforx: |y 2 x| =0
1 3 «x
1
xH TACBARNT : |y 2 o =
1 3 «x
68/ESS/1-311-B ] 12
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34.

35.

36.

37.

38.

Simplify : tan [sin_l (V1- x)] 2
Tl FARTT : tan [sin~ (VI — x) |

Reduce the equation of the plane —2x + 6y —3z= —7 in normal form. Also, write the direction 2
cosines of the normal to the plane.

HATA —2x+6y—3z=—7 &% HHIH hl AfMdd @&y | F3fordl | AqA & ATqAd o6
fep-nea o fafem |

W |
N

Find the equation of the hyperbola with vertices at (0, =6) and e =

39 3Afd Teerd Rl HHIRTOT F1d hifSIe fdeh 3™ (0, +6) TT Ichadl e = g gl

OR / AT

1
Find the equation of the ellipse, when focus is (—1, 1), directrix is x—y+3=0and €= 5

oW

(AW o o o n 1
Sreed o1 FHISRLUT 1A hifSre fSreent 14 (-1, 1), Schsdl e = o T & x—y+3=07%1

x+ 1 dzy
=27 " (x#1) find —2
Ify P (x#1) find 2 2
x+ 1 dzy
afe y = , (x#1) %, W —5 IM ST
x—1 dx
OR / 3{ra
If y= lex, Find dy
x dx

aﬁy=lex%‘,?ﬁﬂaﬁﬁﬁml
X dx

aZ+2a 2a+1 1
Prove that | 2a+1 a+2 1/ = (a—1)° 2
3 3 1

aZ+2a 2a+1 1

fog #ifsw 6 | 2a+1  a+2 1] = (a—1)°
3 31

=]
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39. For the matrix A = { s 3} , verify that A(adjA)=(adjA)A=|A|l, 4

-4 5
g A= { ) _3} & fag, genfya <IfST fF A(adjA)=(adjA)A=|A|L,

40. For the ellipse 3x2+2y2=6, find the lengths of minor and major axes, coordinate of foci, 4
vertices and the eccentricity.

el 322+ 2y2=6 o foIu 3Tk 31afl wi carea, M & faderien, vid oiR Seh=ar 9w

—1(1 1( 1 _1( 2
41. Prove that: tan 1(;) + tan 1(—) = tan 1(§j 4
g =ifsT tan ™! (;) + tan ! (l) = tan ! (%)

42. Convert the equations of the line given by x —2y+3z=4, 2x —3y +4z=>5 into symmetric 4
form and find its direction cosines.

@1 x—2y+3z=4, 2x—3y+4z=>5 % HHHU I gAMHG &9 H qRafda s R 8 @1 &
fesp-=nraea ot 9 wifse

43. Find the value of E/zlsinx'ﬂ dx. 4
+ sinxcosx

T F1d FIT E/dex|

1 + sinxcosx

OR / 31eran

Evaluate : f3|x + 1| dx.

T 1@ HIT : f’3|x+ 1| doc |

44. Show that of all the rectangles of given perimeter, the square has the greatest area. 6
TRME ot o T 9T 3 TRl # | o 1 &R Sfuehan B 2 |
OR / 31t
Find the point on the curve y?=4x which is nearest to the point (z, 1).

Tk 2= 4x 1 I8 Toig I HITIC S oI5 (2, 1) § Fiohean T W R

DESI]
68/ESS/1-311-B ] 14 S | Contd...



45.

A machine producing either products A or B can produce one unit of A by using 2 units of
chemicals and 1 unit of a compound and can produce one unit of B by using 1 unit of
chemicals and 2 units of the compound. Only 800 units of chemicals and 1000 units of the
compound are available. The profit available per unit of A and B are respectively I 30 and
% 20. Find the optimum allocation of units between A and B to maximise, the total profit.
Find the maximum profit.

IS A I1 B 1 ST hid el Teh T, A hi 1 Sh1S o ScaeT o foTU 2 3hTE T 3R 1 318
TR ST IUANT AT §; IR B T 1 THE o ScdeA o FoTT 1 3T T AR 2 ShTE MfiTes ot 39
I &1 hael 800 $ehTS THEH 3R 1000 318 ATTeh hi AT ST § | A 3R B i Tdh 318 W
HHW: T30 3T 20 1 N Al Ft 71 Afershad @1y AT HA ¥ THEAT A 3R B AT g
afeed WifeTy | sTfereham ey off Ja hifeig |

OR / A9aT

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ¥ 17.50 per package on nuts
and X 7 per package on botts. How many packages of each should be produced each day so
as to maximise his profits if he operates his machine for at the most 12 hours a day ? Form
the above as a L.P.P. and then solve it graphically.

e fmfan ‘e’ oiR ‘diee’ i STIRH YAl § | e 1 T Johe TOR it H HEIA A W 1 ¥l wM
FHEAT IST § SR TN B W 3 S T KT USAl § | e H T Yohe TR HA H AT A W3 =
I HEAT ST B 3R TR B W 1 w1 8 A1 gl g | FHid &l 7ed & T Yahe 3R dice & &
Yohe TR HH: T 17.50 3R T 7 1 TN U< Bl § | IS I 379 S A9 b1 Ffafe 12 5 STHRT el
B, 1 Afehan @1y SIfSd e o forg, 39en! fafed 57 1 3caeshl o fohar-fohae Yo TR A
B ? Teh aeh T §HE 9T SR oo fafy 9 g siftew |

-000-
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This Question Paper consists of 45 questions and 15 printed pages + Graph Sheet.
TH UYA-US § 45 U AT 15 Ufed IS + U Vi€ § |

Roll N‘o. Code No 68/ ESS/l

3T IwRATR

MATHEMATICS SET/%2| C

T
(311)

Day and Date of Examination :

(e =t ft 7 ften )

Signature of Invigilators :

(Frrdrgrent o Teaam) 1.
2.

General Instructions:

1.
2.

L

6.

Candidate must write his/her Roll Number on the first page of the Question Paper.

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.

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. 68 / ESS /1-C 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)  Ifyouchoose 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.

In case of any doubt or confusion in the question paper, the English Version will prevail.

| T

1. olenefl 99-99 % el I8 W U1 SAIsHHIH o ford |
2. HUAYIA-UF I W4 o TR YOA-UF % el TSI AT YT hi S & G § TSl Yo U o Hed S B9 €139
I At S o IR A R g wios wH E
3. Sy § g fog o st ffdse T o sifaftaa sl off stgsrties formam R wdemell it o7 Sean S |
4. YA IT-YRAR W YLA-95 61 ke &a 68/ ESS/1-C fad |
5. (%) -9 Ao fedt/ it aemm o §1 R o, afe e = o =i < g e we o H SRS Uehd § ¢
JuTeHl, HYHRT, Hehd IR faedt |
Fu ST-Yfaeh B fou T ot # fod o et forg wmon o e fora @ €
(@) afe oq &< wg s & Afafted frdt o= wron ¥ S fa@a €, @ 999 &l 99em o 89 arelt
Ffedi /et s SR sFae sTdent B |
6. T T foRdl ot WhR F Gee 21en giaen i feufa # StSh o1 & 7 gm|
OEA0
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MATHEMATICS
T
(311)

Time : 3 Hours | [ Maximum Marks : 100
| : 3 90 ] [ gutiek : 100

Note :

@)

il

PR ——
~"

(
(iid
(

This question paper consists of 45 questions in all.
All questions are compulsory.

Marks are given against each question.

iv) Section - A consists of
(@) Q.No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying 1 mark each. Select and
write the most appropriate option out of the four options given in each of these questions.
(b) Q.No. 21 to 29 - Objective Type Questions. Q.No. 21 to 24 carry 2 marks each (with two
sub-parts of 1 mark each). Q.No. 25 to 28 carries 4 marks each (with 4 sub-parts of
1 mark each) and Q.No. 29 carries 6 marks (with 6 sub-parts of 1 mark each). Attempt these
questions as per the instructions given for each of the questions 21 to 29.
(v)  Section - B consists of
(@) Q.No. 30 to 38 - Very Short Answer Type Questions carrying 2 marks each.
(b) Q.No. 39 to 43 - Short Answer Type Questions carrying 4 marks each.
() Q.No. 44 and 45 - Long Answer Type Questions carrying 6 marks each.
‘F-I%E'ST :
() T9UA-TA H P 45 T T
(i) |t T StfaTE ¥ |
(iii) I U WA 3TH 3k feu T )
(iv) @UE -k H e €
(a) WY GEAT 19 20 - FgIThedd TehR o T & 51l Todeh 1 3o 1 § | 7 U901 § Jodeh o =R faehedl
T 9 gad 30 fashed &l gHAT|
(b) U WEAT 21 ¥ 29 - TS U & | WY WEAT 21 W 24 - YA 2 31kl 1 & (S SUAMT & 91
T 1 3k 1 ©) WO HEAT 25 W 28 YT 4 el 1 8 (WM IUUN Fesh 1 1 ) 3R 7o
HE&AT 29 & 6 3 T (B: IUNF Y& &I 1 i) W9 WE&AT 21 ¥ 29 § Y& T § T T gl
TR YAl & IR ST |
(v) @Ug-W ¥ e € -
(a) W9 HEAT 30 ¥ 38 - AT TY-STWIT THR & T § I TIF & 2 i T
(b) WY WEAT 39 T 43 - -3 TR & Y7 € 31 UAF & 4 37 |
(C) W9 HEAT 44 37K 45 - el ST TR & T € 31X TAF & 6 37 |
D0
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Note/ﬁa'ST :

(I) Answers of all questions are to be given in the Answer-Book given to you.
Tt Tl o ST ATIh! < TS ITR-Yfkfent | 2 ford |

(2) 15 minutes time has been allotted to read this Question Paper. The Question Paper will be
distributed at 2 : 15 p.m. From 2 : 15 p.m. to 2 : 30 p.m., the students will read the Question
Paper only and will not write any answer on the Answer-Book during this period.

9 YH-UF &l T & A 15 e &1 9w fean o €1 v 1 o SueR § 2: 15 9t foeen
@M 2:15 o9 ¥ 2: 30 99 Tk B holdd G-I h1 UL IR 30 7afyy & A o IWR-YRadn |
IS IR T g |

SECTION - A /@UE - <h

1.  The centre of the circle 4x>+4y*>—2x+3y—6=0 is : 1
A 4a2+ 42— 20 +3y—6=0 F S T :

SN N S ECH S NGNS

2. Theline 2x + 3y +7=0 divides the join of line segment AB, where A(3, 4) and B(7, 8) externally 1

in the ratio :
@I 20 +3y +7=0, A(3, 4) 3R B(7, 8) ¥ I T WWI-WIE AB T fohd ot 31dd o sifedt € 2
(A) 2:3 (B) 5:9 < 3:2 (D) 9:5
3.  The points A(—1, —1), B(2, 3) and C(—2, 6) are the vertices of : 1
(A) an equilateral triangle (B) an isosceles triangle
(C) a scalene triangle (D) an isosceles right triangle
fog A(=1, —1), B2, 3) 3R C(~2,6) 3 T :
(A) Tk wHag BIYS % (B) T wHfgeg st
(C) ek foromeg B1ys (D) U HHgATE HHRIU Y %
x2 y2
4.  For the hyperbola 9 " 1, the length of the latus rectum is : 1
9 . 8 .
(A) > units (B) 3 units (©) 3 units (D) 4 units

2 2
aﬁrwx——%=l ¥ foru ifiycis e 5 o ¥

16
(A) %sem's‘ (B) %samé (C) 3THE (D) 4 3T
2o
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5.  The slope of a line which makes an angle of 60° with the negative direction of x-axis, is : 1

39 @1 I YU, ST SRUTcHe x-3787 <hi T2 o T 60° T 10T AT €, § :

1 1
A 73 B ~ 53 © 3 D) -3
2a b 3 -2
6.  The two matrices | _, and d 3c | are equal for the values a, b, ¢, d : 1

2a b 3 -2 ’ .
QW{_LL 6}39‘“{(1 SC}W@ﬁ,Wa,b,c,dé?ﬂH%:

3
/b=-2c=-2d=4 (B) a=-, b=-2c=2d=4

N[ N|w

3
/b=-2c=2d=-4 (D) a=3, b=-2c=2d=4

7.  The relation R defined on the set A of all lines in a plane as R={(1;, ) : I; L I, for all I;, l,eA} 1
is :
(A) reflexive. (B) symmetric.
(C) transitive. (D) an equivalence relation.

THael H Tl T@nel & =g A R Gsi¥ R 30 FehR IR © ¢
R={(l;, L,) : 1, L 1, for all 1, LeA} I Hael

(A) WA TI (B) wHfAfT ¥

(C) HshHH Tl (D) A HaY T

8.  Let * be a binary operation on the set N of natural numbers defined by the rule a*b=ab, for 1
all, a, b e N, then :
(A) *is commutative.
(B) *isassociative.
(C) *is both commutive and associative.
(D) * is neither commutive nor associative.

T fgemurdt dfspan + yihfaer dems & 9ead N W 39 YR uRftd ¥ fF a*b—ab &l @it

a,be N |49 :

(A) * shEfar™T Tl

(B) *HEIRI R

(C) * shAfafTH 3 Feart T

(D) * ¥t hAfaf™T 3R 7 & Tear’l T
9.  The domain of the function y=sec ! x is : 1

(A) [-1,1] (B R

C) x=lorx=-1 (D) R-{0}

T y=sec L x 1 TA T :

A) [-11] (B) R

G x=1TMx=<-1 (D) R-{0}

D0
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10. If y=(1—x?)>, then dy . 1
dx

—1-2pE @ Y g,
A y=(1-22)5 %, dx%

(A) 5(1-x%)* (B) (1-2x)°
(C) 5(1—x2)* (—2x) (D) 5(1—2x)%

11. If f(x) = Vx + 1 and g(x)=x+2, then (gof) (x) is equal to : 1
g f(x) = Jx + 1 @ g(x)=x2+2, dl (gof) (x)w% :
@A) J2+3 (B) 22+3
€ Jx+3 (D) x+3

12. The distance of the point (3, 4, —5) from the plane 2x -3y +3z+27=01is : 1
(A) 6 units (B) /22 units ©) % units (D) /132 units

Tudd 2x —3y+3z+27=0 i g (3,4, -5) A W ¥ :

(A) 6THE (B) 22 T=E (@) ECOF] (D) 132 THE

ﬁc\
[N]

A A A

- A A
13. The unit vector parallel to the resultant of vector 5 = 3/1'\ — 27+ ;c\ and b=—-27 + 4] + k is: 1

. Ay A N A N A .
|EW 4 =37 — 27 + k AR b=—27 + 4] + k ¥ RO oW F FHR THF AW :

A A A 1 (/.\ A /\)
(A) i +2j+2k (B) §l+2]+2k
A A A A A A
© %(i+2j+2k) (D) i%(i+2j+2k)
14. If y=sin2x cos3x, then ﬂ is : 1
dx
MG y=sin2x cos3x &, W ? g
x
(A) 2 cos2x cos3x—3 sin2x sin3x (B) 2 cos2x cos3x +3 sin2x sin3x
(C) 6 cos2x sin3x —6 cos2x sin3x (D) 6 cos2x sin3x +6 cos2x sin3x
15. Which of the following is a vector quantity ? 1
(A) Mass (B) Density (C) Force (D) Time
71 H e wfew afn 2
(A) =AM (B) ®AcA (C) ¥« (D) &=
D0
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16.

17.

18.

19.

The distance of the point (1, 0, 0) from the line x—1 _y+l_ z+410 4.
2 -3 8
(A) 2.6 units (B) 6.2 units (C) 43 units (D) 3./4 units
1%'3 (1,0,0) Eﬁ"l-i-@-l- x—1 _ y+1 _ z+10 ﬁ@-%
2 -3 8
(&) 26 FFE  (B) 62 TE (O 4B FTE (D) 3/4 TE
23 0
For the matrix A = {0 J and B=| -1
3
(A) AB exists (B) BA exists
(C) AB and BA both exists (D) Neither AB nor BA exists
23 0
T A = {0 J I B=|_1| & fau:
3
(A) ABH e © (B) BA I ifcd ©
(C) AB 3R BA <M &1 sifiae § (D) AB 2R BA THI & & eifeqe & ¥

1 6
If A= L 2} , then |A'|, where A' denotes the transpose of the matrix A, is :

m%A=B ﬂ%,aﬂAw,aﬁA'ana{gAémﬁaﬁaﬁm%,%
(A) -16 (B) 16 (C) -8

Converse of the statement “If x is divisible by 4, then x is even”
(A) If x is not divisible by 4, then x is not even.

(B) If x is even, then x is divisible by 4.

(C) If x is even, then x is not divisible by 4.

(D) If x is not divisible by 4, then x is even.

e ' Afe x, 4 9 faufsa € dx T w9 den © o faeim e R
(A) A, 49 fawfoa 78 &, @1 x w8 He = )

(B) I x TH F@N E, Ay, 4 § famfsa 7

(C) AfCx T H&A T, A, 4 9 fawifom 7 7|

(D)

D ?T&'x,4ﬁ1%[ﬂTﬁ|ﬁq§f%,?ﬁxWH@T%|

68/ESS/1-311-C ] 6
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2. \2 4
20. The degree of the differential equation ﬂ +1° (ﬂj =0 is: 1
dx? dx

Wm(d—zyjiﬁ(ﬂjlo = H B

dx? dx
(A) 2 (B) 4 Q) o6 (D) 10
21. Match Column - I statement with the correct option of Column - II. 1x2=2
Column - I Column - II
. =i i
(a) The adj of the matrix |, | is ® -
2 35
(b) The value of 156 is Q) o0
0 4 2
-1 —i
R) 1 -
S -—-14

HIH - I S HYAl ol HicH - 11 & Tl fashey ¥ faasu|

hieH - I i - 11
i—i 1o
(@) WL i}mdj% () L 1}
2 35
156
(b) 0 4o A T Q) 0
—i —i
(R) L‘ —1}
S) -—14
o
68/ESS/1-311-C | 7 %% [ Contd...



22. Fill in the blanks : 1x2=2

(i) If f(x)=x% then f '(_le = .

(id) Th;: equation of the normal to the curve y=x3—3x+2 at the point whose x-coordinate
is 3, is .

e Tori w1 9T

O W= (=

(i) TR y=x3-3x+2 % 39 fog foman x-Fwie 3 & W aifycia o1 geieo © |

23. Write the negation of each of the following statements : 1x2=2
(i) The number is less than 5.
(i) All prime numbers are odd.

Trfataa swemil w1 fuee fafau
(i) HEen5dBRIT
(i) @ et GEAd T wend e €

24. Write True for correct statement and False for incorrect statements. 1x2=2
(i)  The relation “is a factor of” from R to R is reflexive and Transitive but not symmetric.
(i) The function f: R — R defined by f (x) =x2+3 is one-one and onto.

el A o T H& 3R T e o fog stoc fafa -
() RERH gl Gaie o1 UGS §'' e a1 HehTHe § T S &
(i) WM f:R — RS f(x)=22+3 5 IRAING B TH Thah! 3R 3TESEH e © |

25. Fill in the blanks : 1x4=4
() If y=sin~1(?), then Y s
() 35 ¥dx=__

dy

(i) The general solution of the first order linear differential equation T + Py=Q is

) a  xe" B
(iv) I_al T2 dx =
ﬁaawﬁaﬁw&q

i —sin—1) & @ W
@) FEy=sin~'(x?) %, dx%—

(i) [3*5*dx= |

(i) ﬁﬁ@%%@m&mﬁmdy+w=@waﬁww@m% |

dx
2
a  xe"
i dx =
V) J._a‘l + x> T
[E]=2E
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26. Write True for correct statements and False for incorrect statements : 1x4=4
. b b B
(i) ja f(x)dx = ja f(a+b— x)dx.

2
(i) If x=at*> and y="2at, then Ty _ .
dx?

(iii) The slope of normal to curve y=f(x) at (x;, y;) is given by (%) at (x4, ;)
(iv) The degree of a differential equation is the degree of the highest differential coefficient.
& oA o Ty T SR Terd e & forg sree fafa
. b b B
(i) ja f(x)dx = ja fla+b— x)dx |

(i) IR x=a? R y=2at7T, @A j_y -

(i) =R y=/(x) I fog (v, y;) W SR TC A 1 JeI0ra 008 Sl © (%) (xy, y,) W ENI

(iv) 3Tohcl THIHIU Shi TG HaY IS HIfe FTel 3Tahers! Sl =1d erdl ¢ |

27. Fill in the blanks. 1x4=4
(i) It is not possible to add two matrices of orders.

ii) If A is an invertible matrix, then (A~1)~1=

iii) Three points are collinear if the area of the triangle formed by these three points is

/-\/-\A

iv) A square matrix A is said to be a matrix, if A’=—A
Tt T =t 9T :
(i) wﬁ%ﬁﬁaﬂa@aﬂ?ﬂﬂﬁwﬁ%
(i) Ifc g A® faw A-1 o aifma & WA~ 1= |
(iii) aﬁqﬁga‘r@@ﬁwﬁsﬁﬁ@ﬁﬁmﬁmﬁﬁnﬁaﬂw g
(iv) T o e A Th IR HETTT IfE A’ = — A Tl
28. Carefully study the figure given below and answer the following : 1x4=4
Z
A '
C B
A P
zk 4
x >Y
xi_ y] |/PB
A
X

AA A N
(i) Whatare xi, yjand zk called for the vector r ?

_)
i) If ‘OA‘ = 4, |OB|=5 and |OC|=6, then express OP in terms of its component vectors.

- -
() If a, b and ? are the position vectors of vertices A, B and C of AABC, then write the
position vector of the centroid of AABC.

- -
(iv) If a and b are the position vectors of A and B respectively, then find the position
vector of the point which divides the join of A and B in the ratio 2 : 3 internally.

[E]=0E]

68/ESS/1-311-C | 9 T [ Contd..



Har T &l saHydes i $ik = el & ST i
) uhew , FaedH xi, ] 3R zk B F w TR ?
(i) ?T&"ON=4,|OB|=5amyocy=6%,?hopaﬁmqﬁ:sﬁéawﬁwaaﬁﬁm

(i) A Pt ABC % ¥t A, B 3iR C % feafa Tfesi A1 4, b 3R o & <wiwn s, & B
ABC & %=k o1 feafa wfce fafa

(v) o @ 3R b3 Fargaii A @R B ¥ ferfi wfew &, @1 w9 foig 3 feofir Wiew 919 FRE 1 A
3TR B &l e aTel T@1-@e 12 : 3 % 3U[ § of: fawfem s 21

29. Read the passage and answer the question that follow it. 1x6=6
Let f be a real function and let ¢ be any point in the domain of f. Then,
(i) cis called the point of local maxima if there exists h > 0 such that f(c) =f(x), for all
x € (c—h,c+h). The number f (c) is called the local maximum value of f.
(i) c is called the point of local minima. If there exists h > 0 such that f(c)<f(x), for all
x € (c—h, c+h).
The number f{c) is called the local minimum value of f.
The values of x for which f'(x) =0 are called stationary points or turning points.
The value of x for which f'(x)=0 or f'(x) does not exist are called critical points.
Further, the end of points of domain or f cannot be the points of local maxima or local minima.

2
Consider the function f(x) = {u on R.
14 x+ x2
(i) How many critical points does the function f(x) have ?
(@ 0 b) 1 (© 2 (d) 3

(i) Which statement about the critical points of the function f(x) is correct ?
(a)  All the critical points of f(x) are positive.
(b)  All the critical points of f(x) are negative.
(c)  Some critical points of f(x) are positive while others are negative.
(d) None of above as function f(x) does not have any critical point.
(iii) At positive value of critical point of f(x), the function f(x) has :
(a) Local maxima.
(b) Local minima.
(c) Neither local maxima nor local minima.
(d) None of the above as function f(x) have any critical point.
(iv) At negative value of critical point of f(x), the function has :
(a) Local maxima.
(b) Local minima.
(c) Neither local maxima nor local minima
(d) None of the above as function f(x) have any critical point.
(v)  Local minimum value of f(x) is :

1
(@ 3 (b) 3 (o) J— (d) None of these
(vi) Local maximum value of f(x) is :
(@ 7 (b) 3 () 5 (d) None of these
D0
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e Tty 1 o iR = ford vt 6 SR i

A ST foF £ T aTdforh %o § 3R ¢, f % Wid &l &8 fog ¢ | ad

() ¢ T e w1 foig Fel S © 9 h > 0 1 21k 39 TR © foh S+ e (c—h, c+h)
% T f(c) = flx) H&AT £ (c) T £ AT IFeaeed™ Hgl Sl |

(i) c 1 T TS &1 fog ®e S R, A h > 0 F1 AR 39 UER ® Tk Al
x € (c—h, c+h) & T fic)< f(x).

A f(c) T f 1 T TS w9 Fet S S

x % o A 5o fa f(x) =0 Ty foig =1 Hie foig wea 7|

x % °H 59 fTT f1(x) =0 91 f(x) *1 *E 1fiaed 71§, shifaek foig sheam 1

THF 3T, f o i & Afam Ty, T St stean T fers foig =2 & 9 ¥

1—x+x2
1+x+x2

nﬂﬁﬁWRﬁm%ﬁ‘rﬂxF{ |

()  flx) % TR shifaes foig €2

@ 0 (b) 1 (© 2 (d 3
(i) 11 HeF we f(x) % shifaew foig & forg 9 &2

(a) f(x) % Gt wifden foig oS B €1

(b)  f(x) T Tt shifaen foig Fomes 2

©) f(x) % P Hifaew g &FIES 3R 7 FHomeHS B ¥ |

(d) SO FeA | HE ot T TE R, FIoh f(x) F RIS HiTah (g ol 8 |
(it) YT Shifdeh foig IY, et f(x) T

(a) T 3o B

(b) T feTss Bhm

() 7 T Sfeass 3R 7 & T s gnm

(d) WA feuTuH 9 FE +f 7 § Fifer f(x) 1 FE Fifqs 695 T g
(iv) SRUHe shifdeh foig W, Herd f(x) 1

(a) T 3feass B

(b) T feTss g

() 7@ T s iR A & T e 2

(d) WA feuTuH 9 FE +f & § Hifer f(x) 1 FE Fifds 695 T2 T
(v)  f(x) 1 TR S TE R

@ 3 ® 5 © -1 @) T
(vi) f(x) 1 T 3o 9 ©
(a) 7 (b) 3 © 5 (d) T EHE T
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30.

31.

32.

33.

SECTION - B /W@vUs - @

Find the principal value of sec |:COS_ ! (?ﬂ

sec{cos_ L [gﬂ 1 &I HH 14 i |

2
If cosy=xcos(a+y), then prove that ﬂ = M
dx sina

2
% cosy = xcos(a-+y) ¥, T firg ifom fr 2L - <=L Y)

sin a

If x=log tand y = %, then find %

g x=log t T y = %%,?ﬁ% BRI
X

OR / 31eran

If sin(xy) =1, then find ﬂ
dx

?T&Zsin(xy)=1%, Kl % T i |

. . 2 =3[« 1
Solve the matrix equation : L J { } = { }

e 2 ][] [

1|y 3
OR / 31eran
0 10
Solveforx: |y 2 x| =0
1 3 x
010
xFfauga =T : [, 2 4 =0
1 3 x
68/ESS/1-311-C | 12
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34.

35.

36.

37.

38.

Find the vector equation of the plane passing through the points (5, 3, —3), (2,5, =3) and 2

(=2, =3, 5).

faga?i (5,3, —3), (2,5, —3) 3R (=2, —3,5) W oA AT THA HT WY FHHIO F1d BT |

Find the equation of the hyperbola with vertices at (0, =6) and e =

39 3Ifd IR T HHIRIOT F1d HiSC FTek 3 (0, +6) T Iehadl e

OR / 3teran

W |
N

R Y
3

1
Find the equation of the ellipse, when focus is (—1, 1), directrix is x—y+3=0and €= 5

WWW%WWT&?(—LD,WG=%Hwﬁ'q’mx—y+3=0%l

—a? ab ac

Prove that | gp —p2  bel = 4a2p2c2

ac bc —c?

—a? ab ac
fas = ELs ab —b> be| = 4a%b?c2

ac be —c?

Evaluate : lim |x — 3
x—=>3x—3

HH I HINT ¢ Lim x - 3

x—>3Xx—

OR / 31eran

sin 3x

Evaluate : lim
x—0 X

UH Jd hifse ;. lim

x—0 X

sin 3x

Find the distance between the planes.
x—2y+3z—-6=0
2x—4y+6z+17=0

e
x—2y+3z—-6=0
2x—4y+6z+17=0

% o< 1 g [0 RIS |
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39. Using elementary column transformation, fluid the inverse of the matrix A = L _2}.
e . ne o 2 -6
YR T4 GishaT3Tl G A8 A hl ScshH A hITSY SRl A = L 2} |
40. For the ellipse 3x>+2y?>=6, find the lengths of minor and major axes, coordinate of foci,
vertices and the eccentricity.
el 322+ 2y2=6 o foIu 3Tk 31aff wi cHarea, M & fadurien, vid oiR Sch=ar 9w
41. Solve the equation for x :
x fFI'Q T HifT |
tan_l(1 _ xj = ltan_1 x, x>0
1+« 2
d 2
42. Find the particular solution of L= 2—x when y(0) =3.
dx 3y” + 1
d 2
SFATHA T d—z = 32—’;1 =1 fafiTe e 91 Y, Sefh y(0)=3 B
Yy
OR / e
Using integration, find the area of the region enclosed between the curves y=x? and y=x +6.
TRt faf¥ o ST 9, w5hi y=22 q y=x+6 § oL & 1 &=hal F1d RIS |
43. Prove that the lines
x+1 _y+3 z+5 dx—ZZy—4:z—6 1 Also. find th "
3 5 - an 1 1 - arecoplanar. Also, find the equation
of the plane containing these lines.
¢ x+1 + 3 +5 -2 -4 -6
g o fir et T = S = S e Tt = L= = S el ¥
THAe o1 FHRC0r off F1d it foead 3 T feom ®)
D0
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44.

45.

68/ESS/1-311-C ] 15

A machine producing either products A or B can produce one unit of A by using 2 units of
chemicals and 1 unit of a compound and can produce one unit of B by using 1 unit of
chemicals and 2 units of the compound. Only 800 units of chemicals and 1000 units of the
compound are available. The profit available per unit of A and B are respectively I 30 and
% 20. Find the optimum allocation of units between A and B to maximise, the total profit.
Find the maximum profit.

IS A I1 B 1 ST hid el Teh T, A hi 1 Sh1S o ScaeT o foTU 2 3hTE T 3R 1 318
TR ST IUANT AT §; IR B T 1 THE o ScdeA o FoTT 1 3T T AR 2 ShTE MfiTes ot 39
I &1 hael 800 $ehTS THEH 3R 1000 318 ATTeh hi AT ST § | A 3R B i Tdh 318 W
HHW: T30 3T 20 1 N Al Ft 71 Afershad @1y AT HA ¥ THEAT A 3R B AT g
afeed WifeTy | sTfereham ey off Ja hifeig |

OR / A9aT

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ¥ 17.50 per package on nuts
and X 7 per package on botts. How many packages of each should be produced each day so
as to maximise his profits if he operates his machine for at the most 12 hours a day ? Form
the above as a L.P.P. and then solve it graphically.

e fmfan ‘e’ oiR ‘diee’ i STIRH YAl § | e 1 T Johe TOR it H HEIA A W 1 ¥l wM
FHEAT IST § SR TN B W 3 S T KT USAl § | e H T Yohe TR HA H AT A W3 =
I HEAT ST B 3R TR B W 1 w1 8 A1 gl g | FHid &l 7ed & T Yahe 3R dice & &
Yohe TR HH: T 17.50 3R T 7 1 TN U< Bl § | IS I 379 S A9 b1 Ffafe 12 5 STHRT el
B, 1 Afehan @1y SIfSd e o forg, 39en! fafed 57 1 3caeshl o fohar-fohae Yo TR A
B ? Teh aeh T §HE 9T SR oo fafy 9 g siftew |

Show that of all the rectangles of given perimeter, the square has the greatest area.
T3y 1 e T Wl & Sl § @ o iy At SifueRan g 2 |

OR / 3<qar
Find the point on the curve y?=4x which is nearest to the point (z, 1).

Tk 2= 4x 1 I8 Toig I HITC S oI5 (2, 1) & Fiohean T W R

-00o0-



