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Please check that this question paper contains 8 printed pages.

Code number given on the right hand side of the question paper should be wrtten on the
title page of the answer-book by the candidate.

Please check that this question paper contains 29 questions.

Please write down the serial number of the question before attempting it.

15 Minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10,30 a.m., the student will read the question
paper only and will not write any answer on the answer script during this period.
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General Instructions :

(i) Al questions are compulsory.

(ii) The question paper consists of 29 questions divided into three Sections A, B and C.
Section A comprises of 10 questions of one mark each, Section B comprises of 12
guestions of four marks each and Section C comprises of 7 questions of six marks
each

(iif) All questions in Section A are 10 be answered in one word, one sentence or as per
the exact requirement of the question.

{iv) There is no overall choice. However, internal choice has been provided in 4
questions of four marks each and 2 questions of six marks each. You have to attempi
only one of the alternaiives in all such questions.

{v) Use of calculators is not permitted.
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(ii) TOTFT-UFA 29 gv7 € M AT @vel A frwiaad o, F, 7| @ AR 10 g E T @
TRmTE AT S 1T 2 T IR dF wE 1 Ge g TavT E
f7d daawm o dFFrd

(iti) @IS 37§ Wt ¥ & 307 U V%, U G159 GaT H B HqedHaT ST Ry oy aoa § |

(iv) Yo 79 77 3 faeeq 781 & 1 FeT st ST af et oot 4 W) 3 097 & 37T a1t 2 B 4 sl
fawea & 1 08 & ) 7 & ol v B fawmer wvar g

(v) FoTpeiet & FaT F AT T & |

SECTION-A
gueg - A

Question numbers 1 to 10 carry one mark each.
T EET 1 ¥ 10 0% TS T3 U AT E

1.  Find the projection of 2onbif _>_b> =8and b =2 + 63'\ + 3k,

2 ¥ b W YET T R ST a-b =8 b =23 +6] + 3k ¥ |

. . . . . ~/ AT S
2. Write a unit vector in the direction of a =2i - 6]+ 3k.

RV @ =21 — 6]+ 3k = o & g e whvw g |

’ — A A A - A A A
3. Write the value of p for which a =3i +2j+ 9k and b =1 + pj + 3k are parallel
vectors.

p 1 Feaftae Rrd T @ = 37 + 2]+ 9k @ b =1 + pj + 3k Wi wRw ¥ |

4, If matrix A=(1 2 3), write AA', where A' is the transpose of matrix A.

IR g A =(1 2 3) At aTgg AA ffige st A, oTegg A FTuiEs §

2 3 4
5.  Write the value of the determinant | 5 6 8
6x 9x 12x
2 3 4
o | 5 6 8 | wromfafgw
6x 9x 12x
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6. PRME mincipalyalue, evaluate the following :

(.3
Sin Sin 5

T T N JE HT (57 7 07 77T S |

o f.. 3m
sin™! | sin =

secix
7. Evaluate : 3+ tan x dx.
a6 seclx
A J‘S + tan x

1

8. If J (3x2 + 2x + k) dx = 0, find the value of k.
0

z:r&f (3x2 + 2x + k) dx = 0 &, 5t k &1 7 91 i

9.  If the binary operation * on the set of integers Z, is defined by a * b = a + 3b?, then
find the value of 2 x 4.

Tfg framardt Wi « iR F ageg Z Rsa wer ey ¥ a « b=a + 302 &, @t
2 % 4 F1 A AT HifAQ

10. If A is an invertible matrix of order 3 and | A | = 5, then find | adj. A |.
It A U FaEvia s € faest wife 38, 41| A | = 5 € dt| adj. A | T Hifem |

SECTION-B
Gug -«
Question number 11 to 22 carry 4 marks each.
T T 11 | 22 5 WoF WA 4 SFF &

I1. If?x?z?x?and_a) x_c)zg) xﬁ), showthat?—?isparallelto?—?,
where _a) # E)and _b) # _c)
W axD=cxdmTaxc=bxdhazwwmfa-damb-c,dqwww
i s ard @bk
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Bi'ove E’ldp Cétltl'}mf )"‘ Sl“-1[153] + Sm—{%%) =%

OR

i
Solve for x ; tan~13x + tan~12x = 1

s e (B} 1)
agar

T
x F 0 FIT : tan~13x + tan~12x = 1

13. Find the value of A so that the lines

1-x 7y-14 52-10 7-7x y-5 6-z
3 - 2n T 1] Mg T Ts

are perpendicular to each other.

1- Tyv—14 5z-10 T-Tx -5 6-z
A &1 TOF AT iR R e Ya x— yn = ST =5’1 =23

WER I E |

14. Solve the following differential equation :

d
Eﬁ+y=cosx—sinx.

= 3rareer wHiET Tt 76 SIfAT |
dy

dx+y=COSI—Sll'lx.

15. Find the particular solution, sétisfying the given condition, for the following
differential equation :

%—¥+COSCC Gﬂ:ﬂ;y:ﬂwhcnx=1.

=1 7arereT w0 & e T 3T Wiy &t 9= 0 o falne & g i

%—i‘+cosec[‘ﬂ=0;y=0ﬁx= 1.
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FREE Ed_pgati%[ %

2x x+4 x| =(5x+4)(4-x)2
2x 2x xr+4

[RIUTehT o TUTeT =1 WA e e 6t Fag Ffe
x+4 2x  2x
2x x+4 2xr | =(5x+4)(4-x2
2x 2xr x+4

17. A die is thrown again and again until three sixes are obtained. Find the probability of
obtaining the third six in the sixth throw of the die.

TF T F AH-GR a9 T ISTAT AT & 5 T 19 39 I 6 F 2iF 97 ) I A8 & 5 |

T HIehel T ST o 978 91 S0 6 o7 3% 39 B8l a1 38T WA 8T e |

18. Differentiate the following function w.r.t. x :
xsin.t + (sin x)cos x
F=t o T x & WTdeT e Sig

xsin x4 (SiI‘I x)cos X

19. Evaluate: f e dx
\/5~4det—e2
OR

20. Provethat the relation R inthe set A= {1,2,3,4,5} givenbyR = { (a,b) : [a-b|is

even}, is an equivalence relation.

fre M RrA=1{1,2,3,45 % R={(ab):la-b gt} g wea d94 R ©F

AT EEY Y )
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FREmEM Gathoh ) =
OR

. dry  dy
If y = 3 cos (log x) + 4 sin (log x), then show that xz'dxz +Idx+y=0
d
AR (2 + Y22 = xy AR L T T |

HAqar

2
ks y=3cos (log x) + 4 sin (logx)%,ﬁ’fﬂﬁ'sqﬁﬂ-j—é+x%+y=0

Find the equation of the tangent to the curve y = '\/3x — 2 which is parallel to the line
4x-2y+5=0.
OR

1
Find the intervals in which the function f given by f(x) = x> + F ,x#01is

(i) increasing (ii) decreasing.
Ty =+f3x - 2 Tt 3T T @I F GHISHI0T 1A HITT A 8@ 4x — 2y + 5 = 0 & GARK
T

HIAr

FHANTET AT HifoTT o B £ 57 () = x3 +;13“ ,x 20 YW E, (i) T & (i) T
.

SECTION-C
qrg - |

Question number 23 to 29 carry 6 marks each.
Y EET 23 § 29 O TlE U 6 JF HE |

Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.
OR

A tank with rectangular base and rectangular sides, open at the top is to be

constructed so that its depth is 2 m and volume is 8 m?. If building of tank costs

Rs. 70 per sq. metre for the base and Rs. 45 per sq. metre for sides, what is the cost
of least expensive tank ?

39 92 U 9 S T AFAT A9 HitaT At r B aret U T % I S A A g |
areqan
AR 3MER § FIAGR SERT 1 2 WY Ted 3R 8 W1 e o Ueh {o gaeht ot dohl

w1 Prator Fer € 1 9 2t F Pt © amuw & feT 70 . wi SiieT sir SERl w4s €. o
Ty g At A fran e e s e o T & ?
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diet 18 to contain at least 80 units of Vitamin A and 100 untts of minerals. Two
F&EﬁF] Q’M'PFEI‘QR: available. Food F; costs Rs. 4 per unit and F, costs Rs. 6 per unit.
One unit of food Fl contains 3 units of Vitamin A and 4 units of minerals. One unit
of food F2 contains 6 units of Vitamin A and 3 units of minerals. Formulate this as a

linear programming problem and find graphically the minimum cost for diet that
consists of mixture of these two foods and also meets the minimal nutritional
requirements.

TF 4G B T W FH 80 OE 4T A iR 100 A5 @t @91 9T | & §HR %
9T F; R F; 396T= € | YS9 F,; & @0 4 %, 9 79 R Fp & @ 6 %, 1fd a6
¢ | 59 F) 9 0 36 ¥ 3 9 A A ol 4 9 @ ¥ | F, 9 Ui 3 F 6 9
faaifim A iR 3 o G € | 30 O FaE TS ST & §9 ° TG S | e
TR IF FAER F A9 o4 A Hio, f5ad 7 vt o fasor & ok sod =Han
HEEH NFH TEE |

25. Three bags contain balls as shown in the table below :
Bag Nu mber of | Numberof | Number of
White balls | Black balls Red balls
I 1 2 3
I 2 1 1
I 4 3 2
A bag is chosen at random and two balls are drawn from it. They happen to be white
and red, What is the probability that they came from the LI bag ?
A It e we P At A S
I 1 2 3
1 2 1 1
111 4 3 2
T T AT FA T el I W NS el 1R | 9% TS 9T @l OF S orE w
Wi 7 & f6 e L1 At F & oft i ot 2
26. Using matrices, solve the following system of equations :
2x-3y+5z=11
3x+2y—-4z=-5
xX+y-22=-3
ISR 5T T e B gHteor e o g i
2x-3y+5z=11
Ix+2y-4z=-5
xX+y-2z2=-3
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. Evaluate: | ———————dx
FREE Ed 0cafh(m +e

"OR

2
Evaluate : f (2 log sin x — log sin 2x) dx

0

eCOS x

T
T AT II:J. @Cos X o a— O3 X dx
0

AT
2

T AT I : f (2 log sin x - log sin 2x) dx
0

28. Using the method of integration, find the area of the region bounded by the lines
2x+y=4,3x-2y=6andx-3y+5=0
A fafyy 1 wanT wd gQ sl
Zx+y=4,3x-2y=6T x-3y+5=0
¥ it & 1 etRer R ST

29. Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular
to each of the planes x + 2y +3z=5and 3x+ 3y +z = 0.
fag (-1, 3, 2) ¥ @ 99 @ I/ IHAA F GHEAO AT FIAC S FHAA
X+2y+32=5TM3x+3y+z=0A A TRAE WAF & |
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