This Question Paper consists of 33 questions [Section-A (10) + Section-B (6)
+ Section—-C (12) + Section-D (5) | and 12 printed pages, and a graph sheet.
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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 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. 56/HIS/2, Set [A] on the Answer-Book.

5. (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 : E":E
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalal?n, " Kannada,
Telugu, Marathi, Odia, 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
questions will be yours only.  EimE
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This Question Paper consists of four Sections, viz., ‘A’, ‘B’, ‘C’ and D’
containing 33 questions.
Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions. Each
question carries I mark. In each question, there are four choices (4), (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 (4), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these
, EE
uestions. P
a e
Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions
and carry 2 marks each.
Question Nos. 17 to 28 in Section ‘C’ are short-answer questions and
carry 4 marks each.
Question Nos. 29 to 33 in Section ‘D’ are long-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 questions, you
have to attempt only one choice.
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SECTION-A
Qus-3A

2
1. IfA:S(

1
, then |A| is equal to
1 2

aﬁ:A=5@ ;jﬁ,aﬂmawx‘aﬁm%

(A) 15 (B) 20
(C) 75 (D) -15

. The principal value of sin™! i+ sin™! 2 is equal to

J5 J5
sin”! \%+sin_1 \26 F G&I 9H 8
(A) m (B) m/2
(C) n/3 (D) n/4

. Let A be the set of all lines in a plane. The relation R is defined on A such
that aRb holds if line a and line b are perpendicular to each other when a, b € A.
Then R is

(A) reflexive but not symmetric
(B) reflexive but not transitive
(C) equivalence relation
(D) symmetric but not transitive
AET A T 99ad § Ot @d {@isti o1 9= g 99 R, A W 39 YR qRdTa @ R
aRb & A W@ q 3R b TH-gR W d&ad ¢ 5 a, be A R &M
(A) g W guiid & EEE
- -
(B) T&Jcd W Uk ARl
(C) wHgeT Ty
(D) wHHA W GhMF TR

H



4. ﬁ1|x|dx is equal to

[0 1| dx s &

A) O (B) 2
© 1 (D) 3/2
5. J.¥dx is equal to

Va2 + x?
1 [E][E]
J.\/a,2+x2 e
(A) log|x—Va2+x2|+c (B) log|x+\/a2—x2|+c

©) log|x+\/a2+x2|+c (D) tan"! x+c

6. If y = e*°°S* then dy is equal to
dx
g y = e?*C0S* 7, q Ziaw%

(A) 2e?X°°SX(cos x — xsin x) (B) 2eX¥°0S*(2cos x — x sin x)

(C) 2e?*°°SX(xcos x —sin x) (D) 2e%*C°S*(cos x + sin x)

2 3
7. The degree of the differential equation (Zliny + x (y) - y5 = cos x is equal to
2 3 3 E.:'Eh
WW(%] +x(dy) —yszcosx?ﬂmﬁ% Eﬁi
dx dx

(A) 3 (B) 2

€ 5 (D) 1
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8. Which of the following compound statements is false?
(A) 10 is a multiple of 2 or 5.
(B) Mumbai is the capital of Karnataka or Maharashtra.
(C) Two lines intersect at a point or they are parallel.

(D) Two lines in a plane either intersect at a point or they are parallel.
ffafea fay wemt § ¥ wH-T1 @ 87
(A) 10, 2 I 5 & TN 2|
[ElHE
(B) T, Fiesh A1 HERTY i IS4 2 B
(C) & Y@t =1t uh fog W ferdt § a1 3 wmew
(D) UH "9ad R @ & e o @ v fog W et € o 3 wme 2t #

9. The slope of the normal to the curve yx - x3+2=0at x=11is

TP yx —x°+2=0W x =19 57 f¥eia & yauEr 3

(A) -4 (B) 4

© - (D)

NS

1
4

10. If a line makes angles g, % and g with positive directions of x-axis, y-axis and

[E][E]
z-axis respectively, then the direction cosines of the line are Eﬁﬁ
R T W@ x, y dR z el fi o fmmed & e g,gaﬁtgaﬁmaﬂﬁé,?ﬁ
0 @ # feg-Frsard gt

1 1 3 J3 1 43
1 1 1 1 1 3
CHE ) (2’ 5 2]

311/HIS/103A

o



SECTION-B
Qus—d

x-3 -x
11. If =6, then find the value of x.
x+1 x+3
-3 =
* ¥ -6, @ x @ wW 3@ Hifv)
x+1 x+3
12. Let f:R -5 R and g:R - R are defined by f(x)=x2—1 and g(x)=3x. Find
feog(2)and go f(2)
e f:R >R @ g:R 5 R, f(x)=x2-179 g(x)=23x g aRafed &, @ fog(2)
3R go £(2 | Bl
ge f(2) @ Hifs s
13 Find@atx—l when y =tan™! (1 2
. dx =1, y =tan ~ (log x°).
x=1% Zz 1A hIfSIT, ek y :tan_l(long).
2
14. Evaluate Lt x2—73x+2
x-1x“+2x -3
2 _
Lt )6273)”2 s i
x—>1x“+2x -3
15. Find the angle between the vectors d = i+ }'—31% and b = 6 —2}'+ k.
afsit d =i+ j-3k A b = 6i -2+ k % = F F0 I Fif)
[E][E]
Or / 319t Eﬁs
Find the equation of a plane passing through the point (1, —1, 2) and parallel to a
plane 2x+5y+ 3z =6.
AT 2x+ 5y +3z =6 % THRR 9 fog (1, -1, 2) ¥ oA Il 9HqA 1 GHERE F1d
ey |
311/HIS/103A 7 ORI (VATHT ey



16.

17.

18.
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Write the negation of the following statements :
(a) a.b=0 implies that a=0 or b =0.

(b) The sum of 12 and 13 is 25.

R e S

(%) I a.b=0%, @ a=0a b=0 B

(@) 12 R 13 H IhaA 25 2l 2 |

SECTION-C
Qus-A

IfA= 5 _1 ,B = ] and (A+ B)® = A® + B~, then find the values of x and y.
p— y p—

Ifg A:(l _1), B:(;C —IJ M (A+B)2=A%+B2 @, @ x 3R y & AW I

2 -1
s
Find the values of k for which the following system of equations has unique
solution :

k % 9 1d hifste, fes oo e adfter-fem = sifgdie & @ -
kx+y+z=1
x+ky+z=1
x+y+kz=1

Or / 3rgar

Using the properties of determinants, prove the following :

FRfve queEt w1 sk e fag Rl
l+a 1 1
1 l+ay 1

( 11 1)
=aqaaz|l+ —+—+—
1 1 1+ ag

@ a as

0



19.

20.

21.

22.

23.
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Find x, if tan~!3x —cot ! 2x = —g.

aﬁtan_ISx—cot_12x:—%%, vl x o1 HH 1 i |

Show that the relation R defined on Z by ‘xRy holds iff x — y is divisible by 5’,
x, y € Z is an equivalence relation.
foamen & ey R, 1 Z W 3@ YR uiefyd & % xRy %, afg R Faa Ak x-y, 5
¥ fawifsa ®7, x, y e Z, T% wAged 99 | %

[Eritn?

Find the values of k so that f(x) is continuous at x =2 :

k % 9 WM @ i, 596 f0 f(x), x =2 W @da 2 :
4x+3 , x<2

f(x)=j k , x=2
{19—4)6 , Xx>2

2
_ _asin"lx 2,47y dy 2., _
Ify=e¢e , show that (1-x%) ;- Xx——--a’y=0.

_ _asin"lx 2 d2y dy 2., _
e y=-e %,Fﬁ?ﬂﬁqﬁﬁ(l—x)w—xa—ay—o.

log x
(1+x)%2

Evaluate f

log x dx 3 FIvTl .
I(1+x)2 %

Or / 3rgar

X
(x-1)%(x+2)

| ~ dx 31 Fifs|

(x-1)%(x+2)

Evaluate f

O
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24.

25.

26.

27.

28.

Evaluate [, {|x+2[+| x|} dx.

[2 t1x+ 2]+ x|} dx 31 Hifsra

Show that of all rectangles of given area, square has the minimum perimeter.

fommgn foF fou U amwat o TRl § @ o 1 URET™ =Eae g 2| Eﬁ
R

Show that the vectors EL>=2§—}'+I€, g=f—3}'—51€ and 3=32—4}'—4l€ are

coplanar.

fomamse % GfRm 4 =2i - j+Kk, b=i-3j-5k N & =3i - 4] 4k THacE ¥

Find the equation of the normal to the curve y = x? - x at the point (3, 6). Show
that this normal touches the circle (x — 2)2 +(y - 1)2 = 26.

g (3, 6) @ 9% y=x2 - x W s U Aleia # wfieRor §ra difee) iy d@ gg ot
e & @17 e, 990 (x-2)% + (y - 1)? =26 F1 T FaT 2|

Or / 394t
Find the intervals in which the function f(x)= (x - 1)2(x - 3)2 is (a) increasing and
(b) decreasing.
3 I F1d HIE, ™ W B f(x) = (x - 1)%(x - 3)? (%) qda9 2 3R (@) gE=
2|

Find the equation of a line in symmetrical form which is the intersection of
following two planes : g.g

T,

e x-2y+5z=4
xX+y-4z=2

3 THAAl x —2y+5z=4 AN x+y—4z=2 % Uldeded U 94 dTcll [T H1 AHHT,
THHd €9 § F1q AT

311/HIS/103A 10 AT



SECTION-D
Qus—q

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

sy fafa @, = wftem-frem &1 ga 3@ fife %ﬁ

2x-3y+z=1
x+2y-3z=4
4x-y-2z=8
Or / g4t
3 26
Find A if A71=|5 1 2| and verify that AA™ =T,
2 25
326
g Al=|5 1 2|2, @ A Fa HNC| @y ¥ 78 off genfyg fifve 6 AA! =15,
2 25

30. Find the differential equation of the curve represented by y2dx+ (x2 +xy)dy =0

and passes through the point (1, 1). 5N
p g p (1, 1) E@#

I I YeRid A ad THE y2dxe + (22 + xy)dy =0, S g (1, 1) @ ToaT 7, W
T THIHT [T hife |

Or / 394t

Find the solution of the differential equation (x2y2 + xy)ydx+ (ny2 - xy)xdy =0,

given that y =1, when x =1.
Fahd iR (x2y? + xy)ydx+ (x%y? - xy)xdy =0 & TA Fifsg, e g 6 w@
x=1,?ﬁy=1.

31. Find the area enclosed by the curves y? = 8x and y = x2.

aﬁyQ:Sxﬁmy=x2ﬁﬁiéﬁaﬂWﬂﬁeﬁﬁﬁl
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32.

33.

Find the equation of a plane passes through the points (-1, 3, 4)and (2, -3, 1),
and perpendicular to the plane x+3y+ 4z = 5.

Tadd x+3y+4z =5 % mEq AR foegen (-1, 3, 4) A (2, -3, 1) ¥ A ad
A T GHIHOT [T hifer | E%
[=lwin:

Ajay wants to invest at most ¥ 12,000 in Kisan Vikas Patras and National
Savings Bonds. According to rules, he has to invest at least ¥ 2,000 in Kisan
Vikas Patras and at least ¥ 4,000 in National Savings Bonds. If the rate of
interest on Kisan Vikas Patras is 8% per annum and the rate of interest on
National Savings Bonds is 10% per annum, how much money should he invest
to earn maximum yearly interest/income? Also, find his maximum yearly
interest/income. Formulate the above LPP mathematically and then solve it
graphically.
s T e o= 9 wfie s=a kel § sAfean € 12,000 1 e s = 2
fom % R, W FW-¥-FA €2,000 fFuE fowm w@i # R #FH-d-F T 4,000 TEH
ad el 4 Faw e e ) frem fasm ot wo3a 8% arfte ® @ iR u¥E a=a
el W 10% oM X ¥ = fierar g1 31feeae anfies sat/ema aifSia & & fou aw
foramn gm0 1 faw Y wry @ rfeRan anfves s/ oft Jra fifse) 3@ auen @ Waw
TR SHE1 S15T 3R 39 3o fafy @ ga il E%

[=]witi

* ok ok
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