| SEMESTER EXAMINATION 2017-2018
SUBJECT: MATHEMATICS & STATISTICS

STD:X11 SCI MAX MARKS:80
DATE:09/10/17 TIME: 3HRS
Note:
i All questions are compulsory.
ii.  Figures to the right indicate full marks.

0O.1. (A) Seclect and write the most appropriate answer from the given alternatives in each of the

following sub-questions: (6)
| 2 g |
L WA=]0 2 0. then A=
|_U 1] JJ
(A) OBA (13) L£A () oA (L) s2A
11 The nrinecinal enlibiionm n[‘f'rw_l(_lw w
' ' \, 2
n MU . 2n 3
Ay = (B) — wy = (D) —
) 0 3 L

(i) If 2x+ y = Ois one of the lines represented by 3x% + kxy + 2y = 0, then the
value of % is

1 11 5 ST
(a) = = €) — A=
5 (b) 2 (c) - (d) 3
(B) Attempt any THREE of the following: (6)
i Write truth values of the following statements:
a. /5 is an irrational number but 3 + /5 is a complex number
b. dneN such thatn+ 5> 10
ii. In A ABC., prove that, a(bcosC —ccos B) = |
ii.  Find ‘k’, if the sum of slopes of lines represented by equation x* + kxy — 3y = 0 is twice their
product.
s o [T 2] ; ;
@ IfA = LS i J and AX =, then find X by elementary transformation.
V. Write the dual of the following statements:
a. l:p % q\; L
b.  Madhuri has curly hair and brown eyes.
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Q.2. (A) Atlempl any TWO of the Tollowing: (6)[14]

]

i TFran () & tan™ (3v) = than find tha valne nf *+°

L=

1. Write the converse. inverse and centrapositive of the following statement.
“It it rains then the match will be cancelled.”

n.  kmd p and q. 1t the equanon
px: —8xy + 3_1‘3 + l4x + 2y + q — O represents a paw of prependicular lines.

(B) Attempt any TWO of the following: (8)
i In AABC with the usual notations prove that
vt OV a s s wd aal Clga

T T ke

ii.  Find the joint equation of the pair of lines passing through the origin which are perpendicular
respectively to the lines represented by 5x° +2xy— 3y =0.

iii.  The sum of three numbers is 6. When second number is subtracted from thrice the sum of
first and third number, we get number 10. Four times the third number is subtracted from five
times the sum of first and second number, the result is 3. Using above information. find these
three numbers by matrix method.

Q.3. (A) Attempt any TWO of the following: (0)|14]
i In AABC with usual notations. prove that

e con A .
2 asin® —+csin” — =(a+c—h)

il. If p:Itisaday time, q : It is warm, write the compound statements in verbal form denoted
by—
a pA~q
b. ~p = q
c.  qep
i, Using truth tables, examine whether the statement pattern (p ~ q) v (p 2 1) 1s a tautology,

contradiction or confingency.

(RY  Attemnt anv TWO af the fallowinag. N
. s 1 3 v = A ,
i In anuv AARC with naenal nntatinne nrave that

' . !

2 2 2
h"=¢r"4+a" - Yrarnc R

i1.  Show that the equation x™ — 6xy + 5y” + 10x — 14y +9 = 0 represents a parr ol lines. Find the
acute angle between them. AlSO Iimd the point ol mtersection ol the hnes.

.  LExpress the following equations in the matrix form and solve them by the method of
reduction:
2x—ptez= L, Xt ly+32=83x+y—4z= 1.
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SECTION - 1I

Q4. (A) Select and write the most appropriate answer from the given alternatives in cach of the
following sub-questions: (6)]12]
it If the function
fx)=k+x, forx <1
=4x+3, forx>1
is continuous at x = 1 then k =

) 7 (B) 8 (€ 6 (D) -6
(i) Function f(x) = %® - 3x + 4 has minimum value at x = ;
3 3
0 - i a) =
(a) (b) : (c) (d) 5
- B
(i1) j—-l(}gxdx =
x
(a) log(logx) + ¢ (b) é(logx)z +e (e) 2logx +c (d) logx+ ¢
(B) Attempt any THREE of the following: (6)
. . ., d
il If y=x". find &
%
ii.  The displacement ‘s’ of a moving particle at time “t’ is given by s = 5 + 20t — 2t>. Find its

acceleration when the velocity is zero.

iii.  Evaluate: Isec“x -tan xdx

. \ g i
If y = sin™'(3x) + se¢™’ [—] find =
A dvx

i.  Evaluate: [xlogxdx.

Q.35. (A) Attempt any TWO of the following: (6)|14]
1. Examine the continuity of the following function at given pomt:
I L
x-8
=3 Jorx=satx =13

” gl 4
(i) Ifx = af fA—),y = a\{t+-1-),thenshowthat@}- =X
LB | dx vy

B . . (x+])
ii. Lvaluate : Ji(x— 2')(x+3)dx
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(B) Attempt any TWO of the following: (8)

~1

Il. If)—" LE II:.\} JI.-‘S a uiffcncutiablc ILlllLillUll Uf.l bLl\.ll ihai ;.il\'Cl ac Il.lllLUl.Ull A J. C}';l C}\i-‘)tb. ilu:u
. : - L . _ Cdx 1 } v
prove 1natx 1s a airrereniiaole TUNCION OI ¥ and — = — Where — = U.
&y @ dx
dx

E

Hence find —(tan™ x).
axy d
ii. A telephone companv in a fown has S000 subseribers on ifs list and collects fixed rent
charges of ¥ 3.000 per year from each subscriber. The company proposes to increase annual
IRIL 4110 11 1S UelleVed Ul 10T @Very ILCTedse 0L OLIe TUpee 11 LI IeNl. OlIe SUUSCIIVEr W1l e
discontinued. Find what increased annual rent will brine the maximum annual income to the
company.

iii.  If the function f(x) is continuous in the interval [-2. 2], find the values of a and b, where

. Sin ax
f(x) = -2 for=2<x<()

=2x+1, for0<x=1

=2by/x?+3 -1, forl<x<2

Q.6. (A) Attempt any TWO of the following: (6)|14]

i. Examine the maxima and minima of the function (x) = 2x" — 21x* + 36x — 20. Also. lind the
maximum and minimum values of f(x).

ii.  Lvaluate : J - dx
3+2sinx+cosx
' ; d
i If ¥"9 = (x + VW' then nrove that Y7y
X
(B) Attempt any TWO of the following: (8)
. : 1
i ]_'\»'a]ualezj
x log x log (log x)
ii.  Prove that:
A Cl': /J N
J'\/a2 ~ 3 dx= Z4a? —x? - Lsin™ L—J-l- C
2 2 a
ii.  Verify Lagrange’s mean value theorem for the function

1
flx)=x+ —.xe[l.3]
X
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