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Note: First 15 minutes are allotted for the candidates to read the question

paper.
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Instructions : |
i) There are in all nine questions in this question paper.
ii) All questions are compulsory.

In the beginning of each question, the number of parts to be
attempted are clearly mentioned.

iv) Marks allotted to the questions are indicated against them.

v) Start solving from the first question and proceed to solve till the
last one.
vi) Do not waste your time over a question which you cannot solve.
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aRbA a=1

b
9 Q' W Tg W= R
i) =g g, Reg wafia si g e R
ii) wEfd @, fg wgea s @ T 2
i)  HshH R, fohg Tgew it wafa T 2
iv)  Taqed 3N Ehe @, b wmfta T @ ]
@) wAdifmfsA=(1,23) B=(4,56, 770
f={(1,4),(2,5),(3,6)} A8 BT T+ %o &, 9 2

i) THH i) ATBIEH

iii)  Teheht A& iv) 3 @ w18 9 1
) zr&|§g=J§,|3|=23ﬁ13-3=,{_€,a‘IEﬁﬂﬁgaﬁtgﬂaiﬁaaﬂ

o B '

) 2 )

i) 3 v 2% | T

@) [sin? xdx %1 M 3

i X sin2x i X , sin2x
27 4 5 Bt
x cos2x . X , Cos2x
iii) i v S+t 1
y)’, oY’ 1 #f
¥) Wﬂ'ﬁﬁﬂ»’m[gx—a] +Xx (_&IJ + 8y = log, x 4
i) 2 ii) 3
iii) 5 iv) 6 I
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1. Attempt all the parts of the following :

Select the corréct alternative of each part and write in your answer-book :

a) A relation R is defined on the set Q° of non-zero rational numbers
as follows :

aRbifa =%

Then on Q" this relation R is

i) reflexive, but not symmetric and transitive

ii) symmetric, but not reflexive and transitive

1) transitive, but not reflexive and symmetric

iv)  reflexive and transitive, but not symmetric 1
b) Suppose that A={1,2,3}, B={4,5,6,7}and

f=1{(1,4),(2,5),(3,6)} be afunction from A to B then fis

1) one-one ii) onto

1ii) not one-one iv) none of these 1

: ¥ -+
c) If|;|=J§,|B|=2 and E-b=J€, then the angle between the

— =y
vectors @ and b is

. n .
i) e ii) a
. on
n o
111) ?'3' IV] 12 1
d) The value of Isinﬁ xdx is
: x _sin2x g sindx
y 377 a il
x COS2X - X , cos2x
i) 577 g iv) 2t 4 1
e) “The order of the differential equation
2 2
day 3 .(lli +8 1
(4] (2] e
2 i 3
iij) 5 iv) 6 . 1
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2. fafafes @ gvei | gm it -

®) cm"{—jl_g]wg@mmﬁﬁ'ﬂm !

G) e eY(x+1)=1, Fﬁasri:qﬁidxg (gi] ]

’2

M) & i !
dx 1+x
) x%mmwwmﬁml '
1+ x?
) ?ﬂmﬂmﬁaaﬂtateﬂ%%mm:% P(B) %ﬁIP(AnB]"*_,
@ P (A7l 3R B-d) 1 wa Hifdr ‘ 1

2 Do all the parts of the following :

a) Find the principal value of cot™ (-lJ
N 1
2 2
b) If ey(x+l]=1,showthat-d—y-= dy : 1
dx? dx -
dy y2
C Solve : —==
l dx 1+ x? =
1
d) Integrate Er}_[_tang__ﬂ with respect to x. 1

1+ x

e) The given events A and B are such that P(A]=%, P{B]=% and

P[AnB]— ; then find P (A-not and B-not). 1

< ﬁnﬁiﬁaﬁaﬁ@ﬁaﬂsﬁrﬁm:
#) x T y T Hfo IR 2[6 i]+[51" g]=[§’ g]. 2
@) a&x=c_z[e-sine;,y=a[1+msa},ﬁt£’-‘imﬁﬁm 2

I T ]“"*’"’“"’“m' .

g) uﬁﬁ%&ﬁABcaﬂ'{D%%m(I 2.3 p 4.5 71
(-4,3,-6)3R (2,9, 2)d, ﬁrimaﬁnaahcna;ﬂammwd
Hifsro| )

-
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Do all the parts of the following :

a) Find x and yif 2[3} i]+[-'11 g] = [? g] 2
b If — -] i . ﬂ_!i 2
) x=a(0-sin0), y=a(l+cos0), find s

c) Find the value of Ie"‘ [t:an'l X+ 1 szx. 2
1+ x

d) If the coordinates of the points A, B, C and D are ( 1, 2, 3 ),
(4,5,7),(-4,3,-6)and (2,9, 2) respectively, then find the

angle between the lines AB and CD. 2
Frafafas i @vst | g= Hif
F) fhzaﬁﬁrqﬁﬁqgauu,z,z}ﬂu,z)am(z,1)%31@%5:@6:1@
qedan gra-l it T 2 R 5
@) e i i 58 flx)= x? -4x+6 B UGd Bed £ (i) q8AA g,
(ii) BEEH 21 : 2
) Wm[x—y}%=x+2yaﬁﬂaml 2

g) Oh @ I Q) S I W AH F A 9 el I W Rww den ym
@ ot wem B ‘fadm Jo@ W W gem yw @ i ¥ wemai
A 3 B % @A &1 gligor Hifg

2
q, Do all the parts of the following :

a) Prove that the number of equivalence relations in the set { 1, 2, 3 }
including ( 1, 2) and (2,1)is 2. 2

b) Find the intervals in which the function f given by
f(x)= x? - 4x + 6 is (i) increasing, (ii) decreasing. 2

c) Solve the differential equation (x—y ]g—z— =x+2y. 2

d) A die was thrown twice. Let us represent the event ‘obtaining an

odd number on the first throw’ by A and the event ‘obtaining an
odd number on the second throw’ by B. Test the independency of
the events A and B. : 2
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S.

frfetfiga @t @ogi @) ga Hifor
a’ be ac+c

%) fagdfef |a®+ab b2 ac | =4a?b%c?.

ab b? + be :::2

@) fig Hf s e f(x)=| x|, x = 0 T §aa & S FEEHEHE TE 2| 5
M) AR —l<x<l ¥ R x/Iry+y /Itx=0 & @ frg Hifw fop

2

wn

aY ] 5
dx  (1+x)?
- A AA A A A —» A A A oy 2
q9) Y@l r=(i+2j+k)+r(i-j+k) I r=(2i-j-k)+p(2i+j+2k)
% #ffa i =P gt 7@ Hifg 5
) Eﬁﬁﬁl‘l:—g%+ycotx=2x+x2cotx O p 5
Do all parts of the following :
a? bc ac +c?
a)  Prove that |a®+ab” b? ac |=4a’b?c?. 5
ab b?+bc c?
b) Prove that the function f(x)=|x| is continuous at x = O but not
differentiable. 5
¢ IfxJl+y+yJl+x=0isfor ~-1<x<l then prove that
d—3£=—;_2+ https://www.upboardonline.com S
dx  (1+x)
d) Find the shortest distance between the lines
-3 al Fal A M fal M -+ M Fal Fa A M Fal
r=(i+2j+k)+Ar(i-j+k)and r =(2i- j-k)+p(2i+ j+2k). 5
e) Solve : g—i+ycotx=2x+x2cotx {x0). 5
fafafga asft @vsl it g Fif
®) tael x—+33*y1_l=z§5 & x_§l=y£2=zg5 & #i9 H FU
sira ifer) 5

@) o den d 10 F 3 5 @ K § A i, o F T v, P o 2
3t ggell e gl & Fden 8 g aww Ad wdt el R w o £
Ao § A IS e H e aumyreg 2, At 91 w1 e P f /0

mifiepal 8 ? 5

M)  sEdHl 4x+y280, x+5y2115, 3x+2y<150, x20, y20 &

=il Z =5x+3y &l i’-’{ffﬂ‘-ﬂm ﬁ'&q[ 5
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9) Wi f5 afew 2?~3+£:, ?-3?—5& at 3?—4}-4@ Th R

P & o 3 5
§)  ATHA W (x+ y)dy +(x-y)dx=0 F REE & A Hifire, afe
y=19+ x=1, 5

Do all the parts of the following :

a) Find the angle between the lines x+3 _ y-1_z-5 gl

-3 1 5
ikl . Y= 2 z-5 5
=1 2 o
b) There are 10 black and 5 white balls in a bag. Two balls are taken
out, one after one, and the first ball is not placed back before the
second is taken out. Assume that the taking out of each ball from

the bag is equally likely. What is the probability that both the balls

taken out are black ? . S
c) Minimize Z=5x+3y subject to the constraints 4x+y280,
x+5y2115,3x+2y$150,x20,y20. 5
M M M A A A M M A
d) Show that the vectors 2i- j+k, i-3j-5k and 3i-4j-4k are
the vertices of a right-angled triangle. 5
e) Find the particular solution of the differential equation
{x+y]dy+[x—y]dx=0,ify=1whcnx=1_ 5
Arefirfaa o & frd o @ve w & Hifw

%) g fFeE
2x+3y+3z=95
x—2y+2=—4

3x—-y—-2z=3
=1 areyqe faft & & Hifdm) g
1 O 0
@) afe A =[0 cos & sina ], a adjﬂaﬂl Al m?ﬁ'ﬁﬂll 8
0 sina -cosa
: N
Do any one part of the following : -y -
a) Solve by matrix method the system of equations
o2x+3y+3z= 5
x-2y+z=-4
3x—y—2z=3 8
1 0 0 _ "
i IfA=|0 cosa sina find adjAand A™", 8
) 0 sine —cosa
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q) ﬁmﬁﬁm%i Xtanx dx:%{n—Q].
0

S€Cx +tanx

Do any one part of the following :
a) Prove that the height of the cylinder of maximum volume inscribed

in a sphere of radius Ris 2R

& 8

T
b Prove that Xtanx
l ! secx+tanx

9. ﬁmﬁﬁgaﬁﬂ%m@maﬁgaaﬁﬁq:

&) I sec? 2x

n
dxaz(rr-ﬁl.

dx 1 °91 3@ Hifdo)

2 8
(cotx —tanx)
g .4
- - . »
Q) j ﬁﬂ%;§-+35_1ﬁfm%awmmﬁﬁm 5
2
i) A y=500e"" +600e7*, A fomry f :—-321:49;;. 3
L
9. Do any one part of the following :
2
a) Find the value of I sec” 2x dx. 8

(cotx — tanx)?

b i Find the area of the region enclosed by the ellipse
X2 . 5
Ftia=1.
a® b

e d%y _ 40 3
i)  If y=500e" +600e ", then show that F7
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