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Note :

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

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

Question Numbers 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.

L UEHYAHL AR QL A, B, C 214 D © &4l 33 L 9.
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SECTION - A / Qewt - A

.- 1
1.  The principal value of sin 1(— Ej is : 1
A o B -7 C 51 D 71
() 7 B -7 © 57 (D) 77
. =1 1 . N
sin (—Ej d YA A D
A) = B) —— Q) 5= D) 7~
(A) B -7 © 57 (D) 77
2. If a line in the xz-plane makes an angle of 30° with the x-axis, then the direction cosines of 1
the line are :
W Lol e Bly o LLSB 5 LR
2 4 7 2 2 4 2/ 2/ \/E/ 2 ﬁ/ 4 2
ol xz- AWML RRA 25 01, x-248 Ul 30° AL 5101 -ld 8, dl 4L 3L L [B5-slude ¢l :
W Lol m By o LLSB 5 LR
2772 27 2’ 2" 27 2 2" 7 2
1 4 7
3.  The transpose of the matrix |2 5 —1|is: 1
4 0 3
4 1 7 1 7 4 1 2 4 2 1 4
(a) |52 -1 B |2 -15 ©) 0 (D) 5 0
0 4 3 4 3 0 7 -1 3 -1 7 3
14 7
s (2 5 —1] A uRkad ® :
4 0 3
4 1 7 1 7 4 1 2 4 2 1 4
(A) (52 -1 B (2 -15 © 0 (D) 40
0 4 3 4 3 0 7 -1 3 -1 7 3
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4.  The order and degree of the differential equation Y +2 (ﬂ) =x is:

dx? dx
(A) order 3, degree 1 (B) order 2, degree 3
(C) order 2, degree 1 (D) order 2, degree 2

[Gsa HHlseL

dzy dy 3 H ~N o
—2 +2 (—j = Jx o s8 2 wRae ¢

da? dx
(A)  s&l 3, kM1 (B) s&L2, ukwwL 3
(C)  s&l 2, ukmiel 1 (D) s&l 2, ulxmiel 2

1
d
5.  The value of _[ a 5 is:
o 1+x
A) = B) - Q = D) -
8 = ® 5 © 3 D) 3
1] dx dUAD
o1 +x? .
A) = B - Q = D) -
() 7 B 5 © 3 ) 3
6. Negation of “sum of two odd natural numbers is an even natural number” :

(A) Sum of two odd natural numbers may be even.
(B) Sum of two odd natural number is not an odd natural number.
(C) Sum of two odd natural numbers is not an even natural number.

(D) Sum of two odd natural number is not a natural number.

(At sl [N © -
“o [ Mgt BvaAl U0 Ag HH ALl AvAlL QUL 8.7

A) A [Eu Higdt vl AU 25 M AqvAL UG U O,

~

(
(B) o (A3 Mgl AvaAlel 400 25 [Am Mg v A2l 64 sl
(
(

~

C) ol [Oa g 2viildl UL 25 ™ Mgt vl A2l €ldl.

D) ol [Ba Mg vaiildl Ac00 215 g qvaL 2l Siell.
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If a set A has 4 elements, then the number of relations, which can be defined on A is :
(A) 2x4 (B) 24 (C) 4x4 (D) 216

N

ol 245 JQIHL (AHRAAML) 4 828 ©, dl A GUR cqrvia s oefelAl v @2

(A) 2x4 (B) 24 (C) 4x4 (D) 216

Derivative of log(logx) w.r.t. x is :

1 1 (1) 1 1
log(logx) - x A U [Qsansn ©

1 1 (1) 1 1

2 f—
The value of lim £ 49 is :
x—7 x — 7

(A) 7 (B) 14 <© 21 (D) 28

2 _ .
im ¥ 74 g
x—7 x — 7
(A) 7 (B) 14 <© 21 (D) 28

For the function f(x) =x2—6x+5,x e [2,5],'c of Lagrange’s Mean Value Theorem is :
A) 2 B > C 7 D) 7
(A) ® © 3 (D)
(A8 f(x) =22 —6x+5, x € [2, 5] M2 APRisy HELHIA WAYAL ‘¢ ©

5 7
(a) 2 ®) © 3 (D) 7




SECTION - B/ [@Qowt - B

11. Construct a matrix A= [ai]’] of order 2X2, whose elements are given by a;=i+2j.

25 2x2 A5, A=[a,] Al 224 62U vell wicell a;=i+2) 4l 24 ©.

12. Show that tan ! (%) + tan~ ! (%j = tan_l(

_1( 4
tan 1(

ol ¥ : tan ! (%j + tan! Gj

xS
13. Find: I 5 dx.
1+x
NN 3
el dx.
'[1 + x2
OR /¥4l
1
ind: |———— dx
Find : Jll + cotx
NN 1
Al -[1 + cotx
. 1. lim sin3x
14. Find: =0 sinox
Ny L lim sin3x
AL : 10 gin2x

15. If and are

£
ol
£
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N
b
(:—_b>)x(2+_b>)=2(:xb-

two

7)

non-zero

vectors,

N —>):

g aleell &, A uba 2 (3 - 0 x (7 + 1

then prove
2 (: X _b>)

that

2



16.

17.

18.

19.
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p and q are the statements, given by

p : If x is an odd integer, then x? is also an odd integer.

q : If x? is an odd integer, then x is also an odd integer.
Using “If and only if” express the statements p and q.

ol p 21 q ol [Qal >aL ©.

pood x s B (o) yells ©, dl a2 el 25 B yells ©.
q : ot a2 s B yals O, dlx uet s By yells ©.

“ofl 220l 55 ot AL GUAlRL A}, p A q [BalA 2R 2.

SECTION - C/ [@ewa - C

1 5
Find (adj A) of the matrix A = L 3 1} and hence verify that A(adj A)=|A| I,, where I, is

the identity matrix of order 2.
o\ 1 5 N NN N N . N\ NN N
A A = s _q| "t AU 2L 247 A1 5 A(adj A)=|A| L, ol I, 245 5811 2 -l 2As 2s5n
2315 ©.

1 a+b a®+Db?
Using properties of determinants, show that |1 b +c b2 +c? | = (@a—=Db)(b—c)(c—a).

1 c+a c2+a2

1 a+b a% +b?
[RaausiAL ol Guddl s34 il s |1 b+c b2 +c? | =(a—Db)b—c)(c—a).

1 c+a c:z%ra2

A is a set of all points in a plane and R is relation on A given by R ={(x, y) : distance between
x and y is less than 6, x, y € A}

Check whether R is an equivalence relation or not.
URLES A 25 HHAG-AL Halisy [Gg2Aldl 245 901 8 2 R={(x, 1) : x 2l y 422AAL 2R 6 &l 2g © 28l
X,y e A} A ML qAfid wis ey 9.

51AL 5 R s 1Y oAl O 3 l8.




e d A A A —> A A A
20 Ifa=2i—j+3kand b =i +4j + 2k, then find the area of the triangle, whose adjacent

4
- -
sides are completely expressed by a and b .
N - n A A N 2 N n A DY NN AN NN NN
Aa=2i—j+3k2&lb=1+4]+2k &, dld Bslol fagm 2l
%
a

L, oyfl ot eyl Al
N - N \
2d b 9 g .

1
21. Evaluate : jx(l - x)4dx 4
0
1
Yeiset 53 [ x(1 - x)*dx
0

OR/ sl

Fi d' I dx
mnd: 3sinx + 4cos x

P —
" JI3sinx + 4cos x

22. Solve:y+xﬂ=x— ﬂ 4
dx dx
@@liy+xﬂ:x— ﬂ
dx dx
23. Ify =\/cosx +x/cosx + Jcosx + ... =, then show that d_z = Zzlrlxl 4
~ NN NN d1
My=\/cosx+\/cosx+\/cosx+...00,8, l"ii'lllﬁ—iz 2;1n_x1
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24. Discuss the continuity of the function f(x)=|x—1|+|x—4| at x=1 and at x=4.

Q8 f(r)=|x—1|+|x—4] Al x=1 2 x=4 Guz a-l Udcucl (A2l 22l 52

OR /¥4l
=1 e s 0
Find k so that f(x) is a continuous function at x=0, where f(x)= x x#
k ,ifx =0
2x _ N
o S \ o
k o WA el oyt w2 f() =19 x , A qvfld [BO% x=0 W Udd S 8.

k ,odx =0
25. Find the equation of tangent and of the normal to the curve y>=8x at x=2, y > 0.
a5 2 =8x Al (g x=2, 1y > 0 W2 2u2ls 2 2ot ualseL e,
OR /14l

Show that f(x) =x —cosx is increasing for all x.

cdlell & © f(x)=x—cosx “8lsy x |2 948d ®.

3

26. Find: I dx
(x —1) (x +1)

x3

j(x —1) (x% +1)

NN

UL : dx

27. Let * be a binary operation on Q, the set of Rational numbers defined as a * b = a_b for all

a, b € Q. Discuss whether * is

(i) commutative (i) associative

QRL S AR Aol Q Wl s ® & a * b= % o} equd celisy a, b e Q UR [gsBru .
5] 31 %

G druusdle. (@) U gl Bl wad R ©.
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28.

29.

30.

31.
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Find the equation of a line which is perpendicular to each of the lines
x—38 _ y +19 _ z—10 and x—15 _ y—29 _z—5
3 —16 7 3 8 -5

and also passes through (2, —3,1)

8 _y+19 _ z-10 M:{x—15=y—29 z—5
—16 7 3 8 -5

2, =3, 1) Higll wr adl 2 2w X ;

~

U g5 et G dell v sl 204,

SECTION - D/ @Qewl - D

Using matrix method, solve for x, y and z, the following system of equations :
2x—3y+5z=11; 3x+2y—4z+5=0, x+y—2z+3=0.

A5 ugldrl Guaol s3lA [ ulseL woudld Gial :

2x—=3y+5z=11; 3x+2y—4z+5=0, x+y—2z+3=0.

OR/ 212l

3 -1 1 4
For A = {2 J ; B= {2 J, Verify that (AB)"1=B~! A~1, where A~1, B!, (AB) !

represent the inverse matrices of A, B and AB respectively.

N\ 3 _1 N 1 4 N ~N . ~
s A = {2 J 2§l B = {2 J dlodidl § (AB) " 1=B 1 A-lei A=1, B~ 1 24 (AB) !

2453 S015 A, B 2l AB ol (YcsH) ©.

Find the equation of plane containing the points (2, 5, —3), (=2, —3,5) and (5, 3, —3) and
hence find k so that (=5, —1, k) also lies on the plane.

A0l (g2l (2,5, —3), (=2, —3,5) 2 (5,3, —3) Higll UAR Adi Addd-] udlse WAl k o Wi
W, stk (g (=5, —1, k) GuRlsd Addqul R Q.

Using integration, find the area of the minor segment of the circle x> +1?=36 cut-off by the
line x=3.

dAdnl 22+ 12 =36 A il x=3 gRL 2AROIEL (REIAY) Al §A fosn sad [QARAL Gudal &3
el




32.

33.
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A small company makes two types of designer items L and M. Each type of L requires 9
working hours of planning and one hour for execution. Each type M requires 12 working
hours of planning and 3 hours for execution. For planning and execution, maximum time
available are 180 hours and 30 hours respectively.

The company makes a profit of I 800 on type L and I 1200 on type M. How many items of
each type should the company make so as to earn maximum profit ? Express the problem as
LPP and hence solve it graphically.

Al Wiedl 25 Suedl L 23 M A U5l Raaidez 20823l otrliel ©. L M51AL 2UdeH AR s2¢lL IR
9 55 2 drll [IMUIEA HI2 T 5615 AT ©. ey M UsReAL 241824 AUIR 5394 2 [ASUIEA HIE 2453
12 $Qls 2 3 565 oSl O, R S6ll 2 [Asuige 2 265 UHA $H2L: 180 565 2 30 56lS
Guded ©.

Suel L usiReAL 20824 GUR 31 800 2t M UsRAL 212y GUR 31 1200 «ll sl 2Alct 52 ©. HAH sl

sl e Sl 825 UslReAL Sedl-seal 2udel duR 52 7 Guscl A %S MAHA MuRAAL 3U
[A3ue1 531 24 dn 2udvl 2ld Gl

Find the maximum volume of an open box with a square base and of a total surface area of
108 square units (or 108 sq units).

AR 2R 247 108 Pl 2sUrl 56 UWEL FASN AU Vieal s Wt 2 WL
OR/ el

Find a cylinder of given volume and the least surface area.

N

2N Al 24 24 201 UL 8, dotgrld 24 208l

-00o0-




