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Note: First 15 minutes are allotted for the candidates to read the ques-
tion paper.
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Instructions:
(1) There are in all nine questions in this question paper.
(i1) All questions are compulsory.

(111) In the beginning of each question, the number of parts to be at-
tempted 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.

1. frfafaa &t @St #r ga fIf9T
ol f[adeT AT AT IO Jreaar § fafa
(@) G [T e a=TT AT, R = {(T, Ty) : T), T & GHET &}
WWW}%%: 1
(i) e AW gafAT &, ffeq gaae® 981
(i) FaqT AT HRHS 7, g a9 fad A&
(iii) FHTHT AT oS &, feq EaqeT T8l
(iv) I &, GAAT & AT G0H S W 8
(&) AMT 2] 3T A5TH T A TWhe FdT &, AT 2 T HF IT I9H
AL\ AT f(x) = [2] ERT ITRATNT FeAT f - R — REMET: 1
(i) Tl AT AT=ZEH
(ii) ThaT, foheg ST=a® 81
(iii) A=, (=] Ul A5l

(iv) T AT Uhahl 3T T & AT=IeF

~ 2 3
(IT) 3TThT THIHLY] (ﬂ) + log (%) + 5y = cosx H AT

dx3

(i) 2
(ii) 3
(iii) 5
(iv) 6
(@) T fa=g=it P =T Q & Aewria &wer: (2,3,0) 0 (—1, -2, —4)
@',Eﬁ'ﬂﬁ'&'l‘ P_Q@'JTI‘: 1
(i) —3i — 5] + 4k




(i) 3¢ + 55 + 4k
(iii) —31 — 5] — 4k
(iv) 3i +5j — 4k
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1. Attempt all the parts of the following:

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

(a) The relation R, defined by R = {(71,T5) : 17 is similar to 75}, in
the set A of all triangles, is : 1
(1) reflexive and symmetric, but not transitive
(11) reflexive and transitive, but not symmetric
(i11) symmetric and transitive, but not reflexive

(iv) reflexive, symmetric and also transitive

(b) Let [z] represents the greatest integer which is less than or equal to
x. Then the function f : R — R defined by f(z) = [z] willbe : 1
(1) One-one and onto
(i1) One-one, but not onto

(i11) Onto, but not one-one



(iv) Neither one-one nor onto

dx3
cos z will be : 1

(1) 2
(i) 3
(iii) 5
(iv) 6

2 3
(c) The order of the differential equation (@) +logx (%) +5y =

(d) If the coordinates of the points_) P and () are respectively (2,3, 0)
and (—1, —2, —4), the vector P() will be : 1
(1) —3i — 57 + 4k
(i) 3¢ 4 5 + 4k
(iil) —3i — 5) — 4k
(iv) 3i +5j — 4k

1 0 3 2 _—
(e)If2X+Y—[_3 2] and Y = [1 4],thenXWﬂlbe. 1
. [-1 —1
() B
.o [—1 =1
() 2 —1
..o [—2 =1
(111) 1 1]
. [-1 2]
(iv) 1 -1
2. fr=tfefad erit @vst &r g7 AT
(@) cosec™ (—+/2) AT & A JTq HITAT | 1
@) S HIfTT fod F7 FAT f(2) = 22 — sing + 5 GRT TRATNT
AT & = 1 gad & | 1



() [ cosec x(cosec x + cot x)dx FHT AT FTA HITAT | 1

() T 2P(A) = P(B) = 2 3¥ P(A/B) = ,ar P(AU B) T
HIT | 1

() y-3T8T &l e - a& 19 ey | 1

2. Do all the parts of the following :
(a) Find the principal value of cosec™!(—/2). 1

(b) Test whether the function defined by f(z) = z? — sinz + 5 is
continuous at x = . 1

(c) Evaluate : [ cosec z(cosec z + cotx)dz.

(d) If 2P(A) = P(B) = 3 and P(A/B) = 2, then find P(AU B). 1

(e) Find the direction-cosines of the y-axis. 1
3. frfafaa oy vt @ g1 FIf9TT

(@) 2 & TTIET 257 T ATFAT AT, TSl 2 > 07 | 2
(@) [ 5= FT A ST AT | 2

(IT) AT AT [ FH=a N x N § & q09a=9 R =g afarya
%—.

(a,b)R(c,d) TTATFaA AT a+d = b+ c.
g #IfT ff R U qogar asa=a & | 2

() A9 @ = 20+ 3j + 2k AT AT b = i + 25 + k T AT TT

il |®Q | 2
3. Do all the parts of the following :
(a) Differentiate 25"* with respect to x, while = > 0. 2
(b) Evaluate : [ \/%. 2



(c) Let a relation R be defined in the set NV x NN as follows :
(a,b0)R(c,d) if and only if a +d = b + c.
Prove that R is an equivalence relation. 2

(d) Fmd the prOJectlon of the vector @ = 2i + 3j + 2k on the vector

b—z+2]+k 2
4. frfefeaa et @uest ar gt AIfSTT
@) [ oty FT A T FHIfSTT | 2
(@) ITg=3 4T I T4 fFET stfaay & 53 Aera g1 &l riaaar
ST ST | 2
| cosa sina ,
M AT A= [_Sma COS&] argeaTya fifsofm A/A = 1. 2

() BUTEY ffh & ®AT f, f(v) = 2° — 322 + do,2 € R, RH
TIHTT FeAT & | 2

4. Do all the parts of the following :

(a) Evaluate : [ m. 2
(b) In a leap year, selected at random, find the probability that there
are 53 Tuesdays. 2
(o) If A= [ CO.Sa sma] , verify that A’A = 1. 2
—sina cos «
(d) Show that the given function f, f(z) = 2% — 32? + 42,2 € Risan
increasing function in R. 2
5. frferfaa iy |vet & g1 fIfSTT
a’+1 ab ac
@) Gfu® | ab b +1  be |F A A AT | 5
ca cb 41

@) IfT y = (tan~' ) E'Q'I'T?Q'ﬁw‘xleQderQw(a; +1)% =25

6



(T) YTy, ST |feer G 7 = (0 + 25 + 3k) + A(1 — 37 + 2k)
@Tr_4z+5j+6k:+u(2z+3]+k%’%é\ HI g g

SIS 5
H = 1 (V1i+z—/1-2z\ _ =« 1 -1 2 1
(%) g AT o tan (\/1+33+\/1—$> =1 — 50081, —5 <

r < 1. 5

(F) ATHA GHIRT 22 +2y = 27(x # 0) FT ATIH & 1T ST |
5

5. Do all the parts of the following :

a*+1 ab ac
(a) Find the value of the determinant | ab 0> +1 bc |. 5
ca ch 2+1

(b) If y = (tan"! x)?, show that (z* + 1)2d t2z(x?+ )2 =2 5

(c) Find the shortest distance between the lines whose vector equations
are 77 = (z+2j+3k)+)\(z—3]+2k) and 7 = 4i + 5j + 6k +
10(20 + 35 + k).

vVitr—+/1—x
(d) Prove that tan™ ( T/ x)
1.

W

Lcos ™z, where — L <z <
5

T _
4

(\]

(e) Find the general solution of the differential equation a:gy + 2y =

z*(x #0). 5

6. frrferfaa & iy |@veT &l g1 fIfST
(F) Teh T &7 &7 q JSTCAT 4T AL The §S GoATAT &l T 6

qTIT AT | §%AT 4 & IAaH Ud I Tae 8- &l Gfaa—
HAT T Ty | 5

@) FaUEaT e+y < 1, —z+y < 0,2 > 0,y > 0F A9 Z = 242y
& MAE T fafer & st SHfeT | 5

(TT) IH FHTY T FT HAHA T Fifory, fdaw faamor @
%+ 2k AT =i —3) + Ak E

W

7



@jw%éTamiﬁﬁﬁT ﬁﬁb%ﬁﬁ?&ﬁ%Wreé‘ﬁfﬁgéﬁﬁq
fe sinf = \a—b|

(F) UF ST T IT 2 FAT [AHUS @ & & [ @ &) AT v

STHIS 9 Uah UET S a=1a %quﬁi \;»ﬂlé‘ﬁéq AT T F =T
FTBETHAIT & |30 H T I E df HATS (9 X F T¢ &l & Jdih
FETE 49HTE? 5

6. Do all the parts of the following :

(a) A die was thrown twice and the sum of the numbers which appeared
was found to be 6. Find the conditional probability that the number
4 appears at least once. 5

(b) Maximize Z = x + 2y by graphical method under the constraints
r+y<l,—z4+y<0,z >0,y >0. 5

(c) Find the area of the parallelogram whose diagonals are @ = 3i +
j—2kandb=1— 3 + 4k. 5

[

(d) If 8 be the angle between two unit vectors a and l;, prove thatsin 5 =

La —b]. 5
(e) Sand is falling from a pipe at the rate of 12 cm®/second. The falling
sand forms such a cone on the ground that its height is always one-
sixth of the radius of its base. At which rate is the height of the
cone formed by sand increasing while its height is 4 cm ? 5

7. fr=ifefeaa 7 9 69T t& §ve &l g AIfGT

(@) TR FHIRTOT (et &l AT g (a1 & &7 it
2e+y+z=1
xT—2Y— 2=
3y — bz =0. 8

(NGJ[VM]

cosrz —sinxz 0

@) i< F(z) = |sinz cosz 0], ar fag &
0 0 1

F(z+y). 8




7. Do any one part of the following :

(a) Solve by matrix method the following system of equations :
2e+y+z=1
3
r—2y—z=35
3y — 5z = 9. 8
cosr —sinz 0
(b) If F(z) = |sinz cosx 0|, prove that F'(z)F(y) = F(x + y).

0 0 1
8
8. f=ifofaa & & €T & @ve &l g HITST :
@) frg fifore i € g o 3=TE o Ae s oA are i &
ITTIMY &I tan L /2 BT & | 8
@) fag #Fifso f:CIw‘fO7T/4 log(1 + tanx)dx = % log?2. 8

8. Do any one part of the following :

(a) Prove that the semi-vertical angle of the cone of given slant height

and maximum volume is tan—! /2. 8
(b) Prove that foﬁ/4 log(1 + tanz)dx = % log2. 8
9. Fr=rferfaa & & fdT Ta ®oe &l g7 AIfSTT
($)€Tﬁ§?r2—§+g—§:1ﬁﬁ?a1q<w§lqwm ST HITAT | 8

() FTHA THE y — 79 = 7 + y2 HT ATTH & J1d HITT | 8

9. Do any one part of the following :
(a) Find the area of the region bounded by the ellipse Z—; + z—j =1. 8

(b) Find the general solution of the differential equation y — xj—g =

x+y§—z. 8



