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Note: (i) All questions are compulsory.

(i) This paper consists of 29 questions divided into three sections ‘A’, ‘B and ‘C’. Section ‘A’
contains 10 questions of 1 mark each, section ‘B’ contains 12 questions of 4 marks each and
section ‘C” contains 7 questions of 6 marks each.

(iii) All questions in section ‘A’ are to be answered in one word or one sentence or as per the exact
requirements of the questions.

(iv) There is no overall choice. However, internal choices have been provided in 4 questions of
four marks each and in 2 questions of six marks each. You have to attempt only one of the
alternatives in all such questions.

(v) Use of calculator is not permitted. Logarithmic table may be used, if required.

(vi) Start from the first question and proceed to the last. Do not waste time over a question, if you
can not solve it.
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qT - F
(SECTION - ‘A"

T £ (n)=n? ET GRWIRAT S £: N - N, aeores & ?
Whether the function f: N — N, defined by f(n) = n? is onto ?

sin! x + cos™ x &1 # ffad, ot x e [-1, 1],
Write down the value of sin™! x + cos™ x, where x ¢ [, 1].

5 2

R ‘ﬂ‘m[»a 2

]a‘wmaﬁml

5 2] ,
IfA%[_s z]mxeufinda.

aﬁ:AnB i}ﬂ@aﬂmmﬁaﬂﬁm

1 2] "
IfA= [ » then find the value of Al

2 3,

, -1 2 0
el a=13 4 -5 ¥ srEUE 3 &1 STARR s BT
0 6 1

-1 2 0
In the determinant A= |3 4 -5/, find the minor of the element 3.
0 6 1

EAT xsinxt BT x P AT WG BT |
Integrate the function x sin x? with respect to x.
A FIT PN J‘Jf dx
Evaluate : 14 lex?

WA 7=2i+j+2k B FARY 7w WY 3107 FMfNY |

Find the unit vector along the vector 7 = 2{ + j+ 2k .

W a=2i+3k AR 5=3i+5] W axb T 99 370 AP

If &=2i+3k and § =3 +5}, then evaluate 5.
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10. <Y fasgali (3, 1,-1) WA (2,0,-2) § T arelt Y@T B RH-—Proart sma AT 1
Find the direction-cosines of a line passing through two points (3, 1, -1) and (2, 0, -2).
AT —
(SECTION -“B?)
1. arifds weanll @ 99w % R={(a,b):a<b) &R IRMIRG Wau R &7 399! goaan @ R
eror HIRY | 4
Examine for its equivalence, the relation R defined by R = {(a, b) : a < b} in the set of real numbers.
a1 (OR)
afd f:R - RTUT g: R—> R Bl HAE: f(x) = cos x T g(x) =3x? BT IRAMA & & gof
AR fog T B | Rig PR gof = fog.
- Find gof and fog, if f: R — R and g : R — R are given by f(x) = cos x and g(x) = 3x% Show that
= gof # fog.
S
""--\.,_‘_‘
z 12. fig #f : m-i(l) + tan! [EJ _ lcos'](gJ 4
= Prove that : 4 9 2 5
=
%‘" o 1 1 1
g 13 frg : a b c|=(a-b)b-clc—a)a+b+c) 4
= Prove that : 3 3 3
o a” b’ ¢
=
= : x, aR x5l .
?D 14. ﬁgx—lq?m‘aﬁﬁx)-{l qﬁxﬂa?mmanuﬁﬁwaﬂﬁm 4
o
g ) ) x, if x<1 )
Examine the function f(x) = 3 if x>1 for its continuity at the pointx = 1.
Y@’ (OR)
d’y _ dy
AT y=3e>+2¢> B A Rig A2 5 —-5"L16y=0.
dx dx
d’y . dy
Ify = 3>+ 2¢3, prove that —-—5—=+ 6y =0.
y P ol dx Yy
15.  Javret [1, 4] 3 %A fix)=x2-4x -3 @ o0 s v wofia iR 4
Verify the mean value theorem for the function f{x) = x? ~ 4x — 3 in the interval [1, 4].
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16. UG y =4ax ® A7 (ar?, 2at) W wEf Y@ 07 aferw @ wiewor s i
Find the equations of tangent and normal at the point (at?, 2at) on the parabola y? = 4ax.

17. B x (log X)* T x & AN HHIGAT HIFAY |
Integrate the function x (log x)? with respect to x.

94T (OR)

TEE N W B wI A rxdx BT A T BT |

Evaluate I'xdx as the limit of a sum.
1

18. @@ FHIBRYT e*tany dx + (1 - %) sec? y dy = 0 BT TS & 3T HAT|
Find the general solution of the differential equation e*tan y dx + (1 - ¢*) sec? y dy = 0.

d 2
19. @ WHERT xlogx—L+y = “logx B &t T

d
Solve the differential equation xlog xa—x{ +y = ;%log X.

20. < e 3 @ b @ forw fiag dfd 5 -
|a+b|<|a|+|b]|
For two vectors & and b, prove that:  http://www.ukboardonline.com

|a+b|<|a|+]|B]

21, fF=ifea Yasl @ o o gaow g s i
'=(i+2}+3fc)+l(i—3j+'2ﬁ) ayr ?=(4§+53+6E)+p(23+3]+£)
Find the shortest distance between the following lines :
= (i+2j+3k)+ A ~3j+2k) and 7 =(4i+5]+6k)+p(2i+3j+k)
YT (OR)

FATA x+y+z=13R 2x + 3y +4z= 59 U< W& A SN T fnﬁ"ﬂan GiLK
~y+z=0UX TPIIA Tl BT GHSHTT SN BT |

Find the equation of the plane through the line of intersection of the planes x +y +z =1 ¢

2x + 3y + 4z = 5 which is perpendicular to the plane x -y +z = 0.

428 (1AX) [4]

http://www.ukboardonline.com

wod duluopIeOo@ N Mmm//:diy



wod duluopIeo@ N Mmm//:diy

http://www.ukboardonline.com

22. UF dA ¥ 5 WqBE, 7 A a1 4 wreh A ¥ ) WA X qgeedr 3 A Prorh o ¥ 3=
it & |ug BM & Wikwar s AT 4
A bag contains 5 white, 7 red and 4 black balls. From this bag, 3 balls are drawn at random. Find the
probability of these being all white.
| -
(SECTION - ‘C’)
1 -1 2
23. MFE A=|0 2 -3|d fC A@djA)=|A|l & Uil RT ik A e AR 6
3 2 4
1 -1 2
Forthe matrix A= |0 2 -3 |,verify A(adjA)=|A|l and hence determine A,
3 -2 4
24. U 28 WA T AR B Y A0 A R fear smer #1 v A ot qwn g am ¥ o
v ST € | & A A dard Rt B enfde aifes ot o g o v dewa =g
o7 6
A28 cm'longwircis to be cut into two parts. From these parts, a square and a circle are to be formed.
What should be the lengths of these parts so that the composite area of the square and the circle is
minimum ?
9T (OR)
e g g o we = f{(x) = sin 3x, xe[o, g] () aWe 2 (i) s 2
Determine the interval in which the function f{x)=sin 3x , x [o, %] is i) increasing (i) decreasing.
25. AWM A BIHY x tan x dx- 6
Evaluate : nrm’”‘““" |
26. W AEeY F R X2 +y2 = 16, VWM y=x T4 y-38 A R &3 &7 50 5w AR 6
Find the area bounded in first quadrant, by the circle x? + y* = 16, the line y = x and the y-axis.
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27. TP |Hed, el W a, b, ¢ AAAYS e BT A o Mg @ p I RE ARw: 6
1,111
a2 b ¢ p
A plane makes intercepts a , b, ¢ on the axis and its distance from origin is p. Prove that :
LR I B
a! bZ cZ p2
3
28. UF ISP g TP Qe Sl e ) wifdesan s 2 TUT TR 9D I I A B
2 !
w5 & | Wy s S 5 3 | B | B 0 ER1 9w o Seief ) o
1 6
g The probability that a boy passes an examination is 3 and the probability that another boy passes it,
;53 is % . Find the probability that at least one of them passes this examination.
=
2 34T (OR)
£
g T B 52 wE @ T gRtE T A ) W SRR wRenu @ wry frere o &)
2 TAPI B WA BT WRAF de7 ST B |
S Two cards are drawn successively after replacement from a well shuffled pack of 52 playing cards.
=3 Find the probability distribution of number of aces.
o
§ 29, amrdr RY § Preifea Wes womem wwen o 59 AR 6
Fret sl & sfcefa Z = 5x + 3y &1 afrmaiiavor S —
3x+5y<15
5x+2y<10
x20,y20
Solve the following linear programming problem graphically :
Maximize Z = 5x + 3y
Subject to the constraints -
Ix+35yg 15
S5x+2ys 10
xz0,y20
LA 2243 3]
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