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QestionPper-H h (2012)

General Instructions:

() All questions are compulsory.

(i) The question paper consists of 29 questions divided into three Sections A, B and C, Sectior
A comprises of 10 questions of one mark each, Section B comprises of 12 questions of foul
marks each and Section C comprises of 7 questions of six marks each.

(i) All questions in Section A are to be answered in one word, one sentence or as per the exac
requirement of the question.

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

(v) Use of calculators is not permitted.

SECTION-A

Questions numbers 1 to 10 carry 1 mark each.

Q1. If a line has direction ratios 2, —1, -2, then what are its direction cosines? 1
Q2. Find ‘A’ when the projection of 5:7»?+]+4J2 on b=2i+ 6]+ X is 4 units,

Q3. Find the sum of the vectora=i-2j+k, b=-2i+4j+% and c=i-6]— 7.

3

Q4. Evaluate :jldx 1
) X
Q5. Evaluatej(l— x)«/; dx 1
5 3
Q6. If A=1|2 0 1, write the minor of the element_a 1
1 2
(2 3(1 -3 (-4 §
7. |If = , write the value oix. 1
Q L5 7JL—2 4) L—9
o cosh cosd  sino - sin Sind  —coso
Q8. Simplify - —sin6 coso co® sind 1
. . . —1 1 - 1
Q9. Write the principal value ofcos > —2sin 3 1
Q10. Let * be a ‘binary’ operation on N given by a * b=LCM (a, b) for all a, b € N. Find 5 * 7. 1

1
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SECTION-B
Question numbers 11 to 22 carry 4 mark each.
d
Q11. If (cos x)Y = (cosy), find d—z 4
OR
dy sin ?(a+ y)
If siny = x sin @ +vy), prove that— ix_ sina
Q12. How many times must a man toss a fair coin, so that the probability of having at least one head
is more than 80%? 4

Q13. Find the Vector and Cartesian equations of the line passing through the point (1, 2, —4) and

dicular to the t i X—8 y+19 z-10 Clx—15_y—29_ z-5 4
perpendicular to the two |ne;.3 =16 7 an 3 - 8 5

Q14. If a,b¢ are three vectors such thid = 5, [b| =12 andlc| = 13, anda+b+¢=0, find the
value of a.b+b. c+ c.a 4
Q15. Solve the following differential equation : 4
2x2d—y— 2xy+y*>=0.
dx

Q16. Find the particular solution of the following differential equation. 4

%/:h x* + y*+ x’y?, given thaty = 1 wherex = 0.
X

Q17. Evluate : Isinx sin2xsin3xdx
OR

2 d
Evaluate Im X

Q18. Find the point on the curve = x* — 11x + 5 at which the equation of tangentyiss x — 11.

OR
Using differentials, find the approximate value g9 5. 4
Q19. If y = (tan‘1 x)2, show that 4
(x? +1) v +2x(x2+1)
Q20. Using properties of determlnants, prove that 6
b+c qg+r y+ a p
c+a r+p z+X=2|b ¢
a+b p+qg x
2
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Q22.
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Prove thattanl( cosx jzz—i,xe(—z,ﬂj- 6
1+sinx 4 2 2 2
OR

Prove thatsin™ (Ej + sin‘l(g’] = cos‘l[s—g .
17 8

X—2
Let A=R - {3} and B = R — {1}. Consider the function f : A — B defined by f (X) =[r3) .
Show thatf is one-one and onto and hence find 6
SECTION-C

Questions numbers 23 to 29 carry 6 mark each.

Q23.

Q24.

Q25.

Q26.

Q27.
Q2s.

Q29.

Find the equation of the plane determined by the points A(3, —1, 2), B (5, 2, 4) and C(-1, -1, 6)
and hence find the distance between the plane and the point P(6, 5, 9). 6
Of the students in a college, it is known that 60% reside in hostel and 40% are day scholars
(not residing in hostel). Previous year results report that 30% of all students who reside in hostel
attain ‘A’ grade and 20% of day scholars attain ‘A’ grade in their annual examination. At the
end of the year, one student is chosen at random from the college and he has an ‘A’ grade, what
is the probability that the student is a hostlier? 6
A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on“machine A and 1 hour on machin
B to produce a package of bolts. He earns a profit df7.50 per package on nuts ahd7
per package of bolts. How many packages of each should be produced each day so as to maximiz
his profits if he operates his machines for at the most 12 hours a day? Form the above as

linear programming problem and solve it graphically. 6
n/4
Prove thatj (\/tanx+\/cotx)dx:\/§.g 6
0
OR

3
Evaluatej(2x2+5x)dx as a limit of a sum.

Using the method of integration, find the area of the region bounded by theXiney3 1 = 0,

2X+3y—-21=0and x-5y+ 9 =0. 6
Show that the height of a closed right circular cylinder of given surface and maximum volume,
is equal to the diameter of its base. 6

Using matrices, solve the following system of linear equations :

X—-y+2Z2=17

X+ 4dy-52=-5
2X-y+ 3&=12
OR
Using elementary operations, find the inverse of the following matrix :

(-1 1 2
B
3 1
3
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N ki ng Schene
Cass-Al
Nt henat | cs (Mr ch 2012)

Q.No.| Value Poointg/Solution 65/1//1 Marks.
SECTION-A
110 | 1252 2a=5 3 4k 4 |09[§] 5. ox*- 23
= .31313 . - —4J—k . 2 2 5
M,s=7 (10 g =
6. M,;= 7. 13 8. LO 1J 0. 3 10. 35. 1x10 = 10
SECTION-B
1. (cosx)’ = (cosy)* = ylogcosx= Xogcos y 1/2
.m +log cosx.d—y: XMQM logcosy 1+1
COSX dx cosy dx
(log cosx+ xtan y)% = logcosy+ ytan x 1
dy logcosy + ytan x
" dx _ logcosx+ xtany 172
OR
: : dy dy .
siny = xsin@+ y):>cosy&= Xcos(a+ y&+sm( a y 1
dy sin(a+ y)
" dx cosy- xcos@+ Y 1
x=——omy dy _ S;ir‘n(a+ y)
sin@+y)  OX ooey SNY cosary) 1
sin(@@+y)
dy sin’(a+y) sin’(a+ )
e . = . 1
dx sin(@+ y)cosy--cos(a+ ysin y sin a

1
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12. Let the coin be tossed times
. P(getting at least one heat)%)—0 1
" 1—P(0)>%:> P())<1—%:1—20:é 1
. ”CO(QO[EZ)LES or %<}5 or 2">5 1
= n=3. 1
13. Let the vector equation of required line le- a+Ab
than a=i+2j-&
and b = (3-16j+7K)x (3 +8] - K) 1
= 24i+ 36f+ 7R 1

. Vector equation of line is

r

(1+2) =& )+ (24 +36] + 7X)

or Fo= (2 &)@+ 3+ &) 1
d cartesian f X-1 y-2 z+4 .
and cartesian from is——=="2==—¢
14. a+b+c=0 = (a+t b+ 9>=0 1/2
= a +b +¢C +2(ab+ ber 3= 0 L
or |af+[bf+ [cf+2(abr be ca=0 .
ab+hcrca = —%(25+144+ 169)="— 16¢ 1
d d 2 ZX—ﬁ
dx dx  2x 2
Putting 2 =V so thaty = dﬂ—v+x$/ 1
utting - =V so thaty = vx and = ix
dv 1 dv. 1
CVEX—=V-ZV . X—=—2=V
T2 ax 2 1/2
= Zfd—;/=— o g:Iogx+c 1
Vv X v
2X
—=logx+c .. y= 1
logx+c
2
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dy 1+ X+ V2 + Ry = (1+ X)(1+ ¥)

16. &Z
S | dy = [ @+x)dx
1+y?
3
— tan'y= x+§+c
x=0,y=1=c=n/4
tan X, y =tan n+x+x3
Lotanty= X+ —+— = - -
y=xXrgry o 2 3)
. . . 1 : . .
17. | = Ismxstxsm3xdx=E_[Zsm3xsmxsm2xdx
1 . 1¢, . .
= EI(COSZX—COS4X)SIn2XdX:EJ.(SII‘IZXCOSZX— cos4 xsin2 XYdx
1, . 1 .
= —jsm4xdx——j2cos4xsm2xdx
4 4
1 1 . .
= ——cos&—=| (sin&-sin2xdx
16 4j( X
= —icos4x+icos®<—} CO2X+ C
16 24 8
OR
2 A +Bx+C
A-x)(1+x) 1-x 1+ ¥
2=A(l+Xx)+(Bx+C)(1- X
= 0=A-B,B-C=0 A+C=2 = A=B=C=1
2 1 X+1
——dx = dx+ dx
I(1—><)(1+ x°) I1—x Ix2+1
= —Iog|1—x|+%(x2+1)+tanlx+c
18. Slope of tangenty = x — 11 is 1

y=X-11x+5 = ay_ 3x°-11
dx

If the point is k, y,) then 3x*-11=1 = x =+2

X, = 2 theny, =8-22+5=-9 and if x, =-2 then y =19
Since (-2, 19) do not lie on the tangent y = X — 11
.. Required point is (2, — 9)

3
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19.

20.

Lety = {x

= y+ﬂ AxO
dx

= \/;me
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LY+ AYy=+ X+ AX

W X+ AX

1 AXD A X+ AX

OR

Putting x = 49 andAx = 0.5 we get

Ja5+

1
249
= +49.5=7+

y=(tan'x? = ===
dx

= (1+ XZ)Q=
dx

2
L (L+ xﬁ%ﬁL 2

= (1+x%)>

(©.

x2

5)014/49.5

i: 7.0357
28

dy 2tant x

1+ x

2tant x

Jy__2
dx 1+x°

+2x(1+ x2) y =

2

US|ngRl—>R1+R2+R3weget

2@+b+0 2(p+ o+ n 2(x+ W 2

LHS = c+a

a+b
a+b+c

c+a
a+b

=2 -b
—-C
a p
=2b ¢
cr z

r+p
P+ q

p+ CH 1
r+p

p+q

a+b+c p+rogr

-q

Using
= RHS

4

Xt Y Z

X+ W 7

Z+ X
X+y

Z+ X
Xty

-y

. R, > R, -R

R->R+R+R
3_)_R2
R3—>—R3
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21.

22.

23.
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(55| #)

1
1+ sinx s(n j
1+cog — —

: [( zg | fwf )

-3

T~ 4 2 1
OR
iti sin‘l[gj =tan* 1 8 sin” (SJ —tan‘li—3
Writing 17 15 and 5) 4 1
(8 +3\
. 8 .3 L 15 4 B (79
: = tan*—+ tan'== tam =tant| —
. LHS 15 4 _E SJ 3 1+1
77 36 1o
Getti tan‘l[—) :cos‘l(— 1
etting 36 2
Let X,% €A and f(x)= f(x) Y
X—2 X%-2
= X1—3_X2—3 SX X —2%—3%= X%~ 2%— 3%
= X, =X 1
Hencefis 1 — 1
X—2
Let y eB, .. Y=Tf(X= Y Xy=3y = X-2
3y-2
or X = ﬁ b7
3y-2
Sincey # 1 and ~y = #3 .. XeA
Hencef is ONTO 1
Fi(y) =2
and y—1 1
SECTION-C
Normal to the plane is = AB x BC Ya
P07k
n=12 3 2=12-16/+1% 1%
-6 -3
5
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. Equation of plane is

r.(12 -16j + 1X)

(3 -] +X).(12 -16] + 1K)

= 76 2
or r(3-4j+%) =19 or 3x-4y+3Z-19=0|
Distance of plane from the point P(6, 5, 9) is

_ [18-20+27-19 6

Jo+16+9 /34 2
24, Let E, : selected student is a hostlier
E,: selected student is a day scholar 1
A : selected student attain ‘A’ grade in exam. |
oy = 80 oo, 40 .
®) = Too ®) = 100
P(A/E) = 30 P(A/E) = 29 1
WE) = 7000 PWE= 100
P . P(A/
P(E/A) = (E) . P(AE) .
P(E) . P(A/E) + P(E) . P(AIE,)
60/ 3
_ %00% 100 _ 9
= 40 20 - 1+1
Gy 3y . <13
100 /100 100 100
25. Let x package of nuts ang package of bolts be produced each day
.. LPP is maximise P =17.5 + 7 1
|L?*
g-
1,___; f
0 II-|
subject to X+ 3y <12
X +y< 12 2
Xx>0,y>0 | correct graph
vertices of feasible region are A(0, 4), B (3, 3), C (4, 0)
Profit is maximum at B(3, 3)
i.e. 3 package of nuts and 3 package of bolts 1

6
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n/4 /4 .

= Jtanx ++/cotx)dx= de
26. | !) ( ) !) Jsinxcosx 1
Putting sinx—cosx=1t, to get (cosx+sinx)dx= dt 1

: 1-t?

and SINXCOSX = > 1

\/’0 dt \/’ 0
=42 = J2.[sin"t]° 1+1

Jlx/l—tz '
= \/E(sin’lo—sin’l(—l):\/i.g 1

OR

R —w

(2x% +5X)dx = imAf @)+ f (L b+ fLe2h)+ ..+ f(1+ n—-1h)]

where f(x) = 2x°+5x and h=2 or nh = 2. 1
n
f(1) =7
f(L +h) = 2(1+h)*+5(1+ h) =7+9h+ 2
f(@+2h) = 200+ 2h ¥ +5(@+2h)= 7+ 18n+ 22 ¥ 2

f(1+3h) = 2(1+ Y +5@1+3h)= 7+ 27h+ 2.3 17

f(l+(n-1)h) = 7+ 9(=Dh+2.(n-1)* i

(= lim h{7n+ oMY | o .”(“_1)(2”1)} 1
h—0 2 6
, 9 1
= Ihlng[7nh+5 nh( nh- h)+§nh(nh— h)(2nh—h)} 1
= 14+ 18+E;=1—12 1
3 3
27. Let AB be3x—2y+ 1=0, BC be 2x+ 3y-21=0 and AC bex-5y+ 9= 0 correct figure : 1
Solving to get A(1, 2), B (3, 5) and C(6, 3) 1Y%
1t 1t 1%
area of AABC) = EJ(3x+1)dx+ §J. (21- 2x)dx——.[ (X+9)dx 1
1 3 51
7
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L+ 6 6
< 1 (3X+1)2T+ (21-2° T (x+9)’
Al T 12 12 |10 |
T Cih 5
- 7412-22
I - 2
0 : 13

=5 sg. U.

28. Surface area A =2rrh+ 2rr? (Given)
A-2nr?
= h = 2—Tcr ...(1)
— L A=2mr?)

V= nrh=nr L -
T

h l.[Ar—an3]
2

= - il = l[A —67“'2]
dr 2
dv ) 5
ar - 0== 6nr°=A=2nrh+ 2rr
= 4nr® = 2nrh = h = 2r = diameter
dv 1
T E[—12nr] <0.. h=2r will give max. volume.
29. Given equations can be written as

(1 -1 2)(x) (7)

ta 4 —“yj =L—5J or AX = B
2 -1 3/\z 12

a,="7, a,=-19 a,=-11

a, =1, a,,=-1 a,,=—1
a,=-3, a,=11 8, = 12

(7 1 -3
L—lg -1 11J
11 -1 7
( X) (7 1 =3 7)

MK o iy

= Al =

Nl

ny
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OR
(-1 1 2 (1 0 0

Writingtl 2 :j:ALO 1 SJ
3 1 00

1 -1 2 (0 0)

(
C,e&>C = LZ 1 Ij =AL1
1 3 00

Let A=| 1

7 N
w

RN R
2w N

H

o
e o

(10 0y (01 0)

C,—>C,+C Lz 3 -1 :Atl 1 —J

c,— C, —2¢, 1 4 -V 00 1
(1 0 0y (0 1 0)
C,—>C+ 2, Lo 1 -1 =At—3 -3 —ZJ
C,— C,+ 2, -1 2 -1 2 2 1
(1 0 0 (0 1 1)
C,—> G+, Lo 10 :AL_3 = ‘E’J
12 1 2 2 3
c,—>C+C, (1 0 0 (1 -1 1)
c,—>C+2c, {0 10 :AL—S 7 —J
00 1 5 -4 3

(1 -1.1)

= Al = £_8 ! _J

5 -4 3

9
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