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General Instructions :
(i)  All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.

ug - A
SECTION - A

T T 1 6 T TS UeH 1 3H ¢ |
Question numbers 1 to 6 carry 1 mark each.

1. 51,2, 3) Y SR ST ATl 3T [T 1 AT FHRT ARG ST qHdet

T ((+2/-5k)+9 =0ome=H | 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane?-(/i\+23\—51/;)+9 =0.

. . - 2 si 3
2. Wn/2<x<nﬁx65ra%’uﬂaﬁﬁﬁ1zwcb%w&wis[ Sinx 2sinxj

AT & | 1

2 si 3
In the interval ©/2 < x < &, find the value of x for which the matrix ( Sin x 2 sin x )
is singular.
dy_ 5.2
3. IFRE WHIH - = &2 F &l ;M T | 1
d
Find the solution of the differential equation axz =x3e .
d

4. aawuﬁw\/}axz+y=e—2\/;wwwwaﬁaﬁﬁm 1

Write the integrating factor of the differential equation
QX — o 2Jx
\/;c L Ty=e N

65/2 2
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65/2

TR 37 + 2b % b S ARG T @ =i+ ] — 2k T b =21 — 4] + 5k ¥ | 1

- A A
Write the direction ratio’s of the vector 3a + 2b where a = i + j — 2k and

4 A A A
b =2i—4j + 5k.

TRE T =21 + 3] + 2k FARK b = 21 + 2) + k W 7T 700 HAw | 1

Find the projection of the vector a=2i+ 33'\ + 2k on the vector g =2i + 23'\ +k.

ug -
SECTION - B

9T G 7 9 19 Th Uk U 4 IH H ¢ |

Question numbers 7 to 19 carry 4 marks each.

/4

ﬂﬂﬁﬁaﬁﬁ@f log (1 + tan x) dx 4

0
/4

Evaluate f log (1 + tan x) dx.
0

T I f x+1)(x—1)dx 4

AT
1
\2
3?\ sin~ X

. X
Fmdf Z+ha_n¥
OR

Find j Sin” 2));/2 dx.

3 [P.T.O.
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10.

11.

12.

65/2

52 T % Ul Wt el Witd Hel T e H W 4 U o UeeToe |igd et S § |
T 1 Wl € o
(i) JH4TdgPIHE?
(i) HaA2 T EFAHE 2
3AAT

MG} o Teh Sig &l TR IR 3BT UT T5ehl ot T&AT Sl Ukl e 3T T | 39 s &l
T o [T BT |

Four cards are drawn successively with replacement from a well shuffled deck of 52
cards. What is the probability that

(1)  all the four cards are spades ?
(i1) only 2 cards are spades ?
OR

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes. Hence find the mean of the
distribution.

fag st i [2,5 +¢,d] = [7,

b
Prove that [5), b+7<, 3] = [5), b, 3] + [5), <, 3]

et o =2i -5+ k+ A(Bi42j+6k)Tm T =71 — 6k + u (G + 2] +2k) F A=
ATH U A1 DT |

Find the shortest distance between the following lines :

4 A A A A A A - A A A A A
r=2i-5+k+r(3i+2j+6k)and 1 =7i-6k+p(i+2j+2k)

el e

AT

1-— 1
x%fwmm‘ \EQ:tan‘l[ sza tan~! x, x>0

1+x

1 1 31
Prove that 2 tan™! (—) + tan™! (—) = sin™! ( j

2 252

OR

1- 1
Solve for x : tan™! (1 n 3 =5 tan~! x, x>0

4
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2
13. A% %8 99 & &0 e f(x) :{l(chr;rZ)%ﬁxxfoo x=OWRIAd T | 3T x = 0 W

ot hl SThTIIAT Sl ST SHITSTT | 4

A% +2),ifx <0
dx+6 ,ifx>0
x =0 ? Hence check the differentiability of f(x) at x = 0.

For what value of A the function defined by f(x) = { is continuous at

I d
14. x =ae' (sin t + cos t) qY y:aet(sint_cost)%ﬁmaﬁm%ﬁl:i—t}%' 4
d
If x = ae' (sin t + cos t) and y = ae' (sin t — cos t), prove thatl]:;%}%.
d%y dy
15. Zl\ﬂyermx+Be“x%,<‘-ﬁ§¥ el 2—(m+n)1 + mny =0 4

&y

d
dxz—(m+n)axz+mny=0.

If y = Ae™ + Be™, show that

x+3
16. TA® \U“IQ:f ——dx 4
\/5—4x—2x2

) x+3
Find f m dx.

17. &l =R §9 & 99 T 35,000 F B & MY 3 -9 TR & dfel # HeRT H
T | T S WX 8% Sk &S €, T Ush STerd i 3 A ST € e T st W 10%
= & 8 U TS, (SRR U T A S e S E | e O % WA | I8
i #iT T ¥ 35,000 % BT H &1 TR 6 arSl H o1 HH & Y (6 TR i
STa9 =R 9ol U Fet =T 3,200 2 2

T T 9 T Tod ST B € 2 4
A trust fund has ¥ 35,000 is to be invested in two different types of bonds. The first
bond pays 8% interest per annum which will be given to orphanage and second bond
pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society).
Using matrix multiplication, determine how to divide ¥ 35,000 among two types of
bonds if the trust fund obtains an annual total interest of ¥ 3,200. What are the values

reflected in this question ?

65/2 5 [P.T.O.
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2 4 -6
18. WA{7 3 5 }ﬁwwﬁﬁwwwﬁw—wﬁﬁwéﬁh%wﬁ
1 -2 4
I DI | 4
2 4 -6
Express the matrix A = { 7 3 5
1 -2 4

as the sum of a symmetric and skew

symmetric matrix.
3ar/OR

?I&:A:[ ? _34 ]B:[ _11 _32 }%,ﬁwﬁﬁaﬁﬁqﬁﬁ(AB)‘lzB‘lA‘l

2 3 1 2 ) 1 1 a1
IfA= 1 —4 ,B= 103 , verify that (AB)™ =B~ A™".

19.  |RIUTHI o TOTEH! o WANT § F+ i x & 1T 3T il - 4

a+x a-—-x a—x
a—x a+x a—x
a—x a—x a+x

=0

a+x a-—-x a—x
a—x a+x a—x
a—x a—x a+x

Using properties of determinants, solve for x : =0

ug -|
SECTION - C

TYT T 20 T 26 TF YA U 6 37F F & |
Question numbers 20 to 26 carry 6 marks each.

20. aawww[xsinz[l)—y)dx+xdy=0wwaﬁﬁﬁ@,%m%aax:1%,a‘r

X
y:%% I 6
YT
Wﬁngx—Wcotx:sinZXWWWW,ﬁW%,%Fx:g%,T‘ﬁy:Z% |
Solve the differential equation
(xsin2 Gj—y)dx+xdy:Ogiveny:%whenx: 1.
OR

d
Solve the differential equation Exx — 3y cot x = sin 2x given y = 2 when x :g :

65/2 6
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21. 3§ TOGE ¥ WS T FT TEET T Hw st guaet ¢ (21 + 2) - 3k) = 7 74

T (21 45) +3k) = 9 F uRTERT YT ¥ EHT ST T A x-3T A 230 W FHA
FAES HEAT T | 6

Find the vector and cartesian equations of the plane passing through the line of
intersection of the planes

T-(2i42-3k) =7, 7 - (21 +5) +3k) =9

such that the intercepts made by the plane on x-axis and z-axis are equal.

22 U SgIaehedl U9 ST ITR S H Uk ol AT off U 1 ST ST ¢ AT 9 SFHM oI & |
IIW@(%FWWWG%W&JW%%W Wwﬁﬁuﬁw%% | I o {6 BT &

T T 3T ST ATH Wuﬁwéﬁaﬁuﬁw%%,aﬁswﬁwuﬁw%%ﬁaﬁéw
T T ST ST € IS T8 1T & b ST Tl 3T f&ar & 2 6

In answering a question on a multiple choice test, a student either knows the answer or
guesses. Let % be the probability that he knows the answer and % be the probability that
he guesses. Assuming that a student who guesses at the answer will be correct with
probability %’ what is the probability that the student knows the answer given that he

answered it correctly ?

23. U TR A 3R diee 1 0T e € | U Yohe At o i § Weli A WY 2 " e
T B W 3 & 1 AT Ul & STeih Ueh Jehe Sliee o AT 7 3 6 9909 A U2 1 2 6
T B TR M AT USAT & | 9 T2 @ T 24 Ufd U 3R diedi W T 18 Uid Uehe oy
FHUAT & | At UfdfeT T9NAT 1 feehd™ SN 10 5 a1 ST, o Uedieh YR % b dehe
Scted fohd ST dtfeh o SAfehd™ &1 2 SURIS ol Ueh IRaeh W THET SR WTH R
T HIT | 6

A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2
hours on machine B to produce a package of bolts. He earns a profit of ¥ 24 per
package on nuts and X 18 per package on bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates his machines for at the

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?

65/2 7 [P.T.O.
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24. wﬁéwww,mﬁwg,xwzx%,%q@wmwﬁww T E | 3WW foF
3 ST T AT FATH S A x 1 T Mot i Beam &1 dF [ | 6

X

The sum of surface areas of a sphere and a cuboid with sides 37X and 2x, is constant.

Show that the sum of their volumes is minimum if x is equal to three times the radius

of sphere.

25. Tag e fFE A={1,2,3,4,59R={(a,b): la—bl, 2 ¥ fonfea & } 5RT vew Hag TH
Toad Gy & | 39 Tay & Wt gogan v fefen | 6

Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : la— bl is
divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

26. THEHA & WA T & {(x, y) : y2 < 4x, 442 + 4y? < 9} &A% T I | 6
YAT
FUIHEHT & VAT ¥ Waed 4y = 3x2 T @1 2y = 3x + 12 § URSg & H1 §Hhel 30
FHIT |
Find the area of the region {(x, y) : y2 < 4x, 4x% + 4y < 9}, using integration.
OR
Using integration, find the area enclosed by the parabola 4y = 3x? and the line
2y =3x + 12.
65/2 8
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QUESTION PAPER CODE 65/2
EXPECTED ANSWER VALE POINTS

SECTION A
Marks
1. Iezydy = ijdx 15
2y 4
==+ V2
2 4
2 LE = [ % "
e \/;
e Ve
3. 33+2b=7i-5j+4k v,
~.DR’sare7,-5,4 %)
4. (21+3j+2K)-(2i +2j+k) =12 Vs
12 12
— T:_:4
P=1p1 3 Ya
5. F=({+2j+3K) +Ai+2]-5k) 1
6. For singular matrix
4sin*x-3=0 Vs
) 21
sinx=*— =>x=— 15
2 3
SECTION B
7. x = ae'(sint+cost) and y =ae'(sint—cost)
dx t . t, .
a:a[e (cost—sint)+e (sint+cost)]=—y+x 1V

14
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=L _ afe'(cost+sint)+e'(sint — cost)=x+y 1%2

d_y_ dy/dt  x+y
dx  dx/dt x-y

8. y= Ae™ +Be™ = mAe™ +nBe™ 1
d2y )
dx2 = m“A +n°Be 1

d7y dy
LHS= —-(m+n)—+mn
02 ( )dX y

= m’Ae™ +n’Be™ — (m +n){mAe™ +nBe™ } + mn{Ae™ + Be™} 1
= Ae™ (m? —m? —mn + mn) + Be™ (n?> = mn —n? + mn)
=0 =RHS. 1

“+3 ——(—4 4x)+2
dx =

j\/5—4x—2x2 I J5—4x—2x2

HJ(\E -

+1
———\/5 4x —2x2 +2sin | 22 |+ C 1
(\/ 772

9.1 = dx 1

1

=—Z.2. 5-4x-2x% + 1+1

10. Let investment in first type of bonds be Rs x.

.. Investment in 2nd type = Rs (35000 — x) Yo
8
X 100
35000-x )| 10 | = (3200) 1%
100
15
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8 10
—x+(35000-x)— =
= 100 ( )100 3200

= x = Rs 15000
.. Investment in first = Rs 15000

and in 2nd = Rs 20000

11. Getting A" =

4 11 =5 2 11/2 =572
LetP:%(A+A')=% 11 6 3|=|11/2 3 3/2
-5 3 8 -5/2  3/2 4

Since P"=P ... Pis a symmetric matrix
. 0 -3 -7 0 -3/2 -7/2
LetQ:%(A—A’):E 3 0 7|=|3/2 0 7/2
7 -7 0 712 =712 0

Since Q"=-Q .. Qis skew symmetric

Also

2 11/2 =5/2 0 =372 -7/2
P+Q=|11/2 3 3/2|+|3/2 0 712 =A
=5/2  3/2 4 712 =172 0

(v G Ll

syt L[4 S) (14
= = —— or —
(AB) 11{ =5 -1 110 5 1

16
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Lo (3 2)-1(—4 -3) 1(14 5
RHS=B'A'=1 — =— 1+1
1o)ul-1 2) 15 1
- LHS = RHS

a+x a—-x a—x
12. |la—x a+x a-—-Xx|=0

a—X a—XxX a+x
R1—>R1+R2+Ry

3a—x 3a—x 3a—x
= |la—Xx at+x a—x | =0 1

a—Xx a—Xx a+Xx

C,—C,-C,,C; > C,-C,

3a—x 0 O
=la-x 2x 0|=0 1+1
a—-x 0 2x

= 4x’3a—x) =0

=x=0,x=3a 1
/4
13. 1 = j log(1 + tan x) dx Q)
0
i T i 1—-tanx
= I log| I+tan| ——x | |dx = jlog 1+ dx 1+%
4 1+ tanx
0 0
/4
- j [log 2 —log(1 + tan x)]dx ...(ii) 1
0

adding (i) and (i1) to get

/4 T
21 = log2 [ 1-dx == log2 1
. 4

17
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T
I:—lO 2
= 3 g

A B
14, Writing 1 :j%dx:j( X+dex
x“+D(x-1 X—l x“+1
Les!
_j”z dx +j—2dx
x—1 x“+1

lloglx ll—ilog(x +1)+%tan x+C

2
OR
112 sin~'x
I= I (1-x2)2 dx

Putting x =sin®, .. dx=cos0d0 and x=0then 6 =0
1 T
— then 0=—
X = \/5 4

/4 n/4

cos0 )
0- do = 0-sec”6doO
I= j cos 0 j

= [0 tan6 — log I'sec® I]n/4

T 1
=———10 2
4 2 8
15. (i) P (all fi des) = 13 39 O—L
. (1) P (all four spa es)— 52 52 256

ii) P (only 2 des) = *C (1)2(3)2_2_7
(i1) P (only 2 are spades) = C, 4 4 123

OR

18
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Lo L5
1ERPE AT
No. of successes
X 0 1 2 3 4 1
4 1 3 2 2 3 4
4. (5 a (IN(5Y an (1Y (5Y 4n (1Y(5 i (1
Cyl = Gl=11=2] *c,|=||2] %c.|=]||= C,l =
) 0@ 1[6) (6] 2(6) (6j 3@ (6] 4(6j
214
625 500 _ 150 20 1
1296 1296 1296 1296 1296
b 0 500 300 60 4
xP(x) 1296 1296 1296 1296
864 2
= ) xP(X)=——=—.
Mean Z (x) 1296 3 1
16. LHS = a-{(b+¢)xd}=a-{bxd+cxd} 1+1
— a-(bxd)+a-(Sxd) 1
= [57 Bs a]+[a9 6’ a] 1

17. Here d, = 2i—5j+k, d, = 7} -6k

b, = 3i+2j+6k, b, =1+2j+2k

52_51 =5’l\+53—71; 1
legz =—8i+4f( 1
op = @223 (b xby) | .
Ib; xb; |
_1-40-281_ 68 _ 17 |
T Je4+16 80 5
19
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18. LHS = 2tan”! (%)+tan_l (—J
=252 31 1
2.~
12 l(lJ -1 a1
=tan —% +tan |—|=tan —+tan — IR%)
17 I 7 7
4
4.1
= tan”! 3 7 =tan_]ﬂ IR%)
41 17
3 7
= sin”! (LJ:RHS 1
252
OR
11—
tan 1( Xj _ Lan'x
1+x 2
= tan"'1—-tan'x = Etan_lx 1%
Etan_lx E —1 E 11/
= > =7 =tan X = 6 2
X = 6 \/g 1
19. LHL = lim f(x)=2A
x—0"
RHL= lim f(x)=6
x—0"
f(0) =2A
=2A=6 = A=3 2

20
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Differentiability

2
LHD = lim L@ =fO-h) . 3@)-3Ch"+2) a2 1
h—>0 h h—0 h h—0
. f(0+h)—-f(0) (4h+6)-3(2) |im4=4
= lim ———=lim ———~= L
RHD= 1%, h h—0 h h=0 &
LHD # RHD .. f(x) is not differentiable at x = 0 %3
SECTION C
20. L.P.P. is Maximise P = 24x + 18y %)
s.t. 2x+ 3y <10
3x +2y<10 2
X,y20
Correct figure 2
P(A) =Rs 60
P(B) =Rs 84 Vs
93, 0)
— ? AT T PO=Rs0
-1
- Max. =84 at (2, 2) 1
21. Given: s = 4nr +2{ +2x +—}
= 4mr® +6x° 1

21
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3 6
H\1/2

dv ) (S—4nr J (—8nrj
— = 4mrt + 1
dr 6
d—V 0 5 1
ar " T \s4+4n

d’v
showing —- >0 1

dr?
.. Forr= SA+dm volume is minimum

ie., (54 + 4m)r? = 4mr? + 6x>
6x% =541 = x> =9r> = x = 3r 1
22. Here,
(1,1),(2,2),(3,3),(4,4),(5,5)

R =1(13),(1,5),(2,4),(3,5) 2
(3,1),(5.1),(4,2),(5,3)

Clearly

(i) Vae A, (a,a)e R .. R is reflexive 1
(i) V(a,b)e A, (b,a)e R .. R is symmetric 1
(iii) V(a,b), (b,c)e R, (a,c)e R .. R is transitive 1

. R is an equivalence relation.

[11={1,3,5}, [2]={2,4} 1

22
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23.

Y
&
B
= ! Cliafan %
! i
Z4 _'2 (0] 4

Get More Learning Materials Here : &

((x,y) : y> <4x, 4x% + 4y* <9}

Correct figure

1
Getting x = 5 as point of intersection

M 1/2 3/2 9
A=2 2j&dx+j 12— x2 dx
! 4

1/2

2 om 2 9 1
=2 =+ =X _Zsin Tl
32 16 4 8 3
2 9t 9. 1 .
= —+———S8In " — sq. unit
6 8 4 3
OR

Correct figure

Getting x = 4, -2 as points of intersection

4

4
X A= j l(3x+12)dx—j 3 2ax
22 4

-2

(24+48—6+24)—i(64+8)

N | =

=45 — 18 =27 sq. units

23

Va

(4 40" [9 90 )"
=2 (—xSlzj + 22 —x2 + Zsin T2 12
3 0 2\V4 8 3

1/2

Ya

1%2

1%%

%)
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24, (x sin? (%)— dex +xdy =0

d — xsin?
:_y:y X sin (y/X):X—sinz y 1
dx X X X
V+X—V:V—Sin2V whereX:V. 1
dx X
dv
J.— 5 = d—X or J—COSCszdVZ d—X IR%)
sin” v X X
cotv=1logx +Ci.e., COt% =logx+C 12
T
y:Z’X:17:>C:1 1/2
y
:>COt;:10gx+1 %3
OR
d
—y—300tx~y = sin 2x
dx
IF= I—Scotx dx=—310gsinx:cosec3x 1
e e
.. Solution is
3 J‘ : 3
y - cosec® x = |sin2xcosec”x dx 1%
= j2cosecx cotx dx %)
y - cosec’ x = —2 cosec X + C 1%2
or y=-2sin’>x + C sin® x
T
X = E, y=2 = C=4 1
24

Get More Learning Materials Here : & m &) www.studentbro.in



= y=-2sin’ x + 4 sin’ x Y

25. Equation of plane is

{F-@i+2j-3k)-7}+A{F-2i+5j+3k) -9} = 0 1%

= F{2+20)i+Q2+50)](=3+30)k} = (7 + 9) 1V
. o 7+9%  T+9A 1

X-1ntercept = y-intercept = 21N 343N

=A=5 Va

.. Eqn. of plane is

F-(121+27]+12k) =52 Va

and 12x + 27y + 122-52=0 1

26. E,: student knows the answer
E,: student guesses the answer

A: answers correctly.

3 2
P(E) =7 P(B)=7 1
A 1
P[—j=1, p[ A2 1+1
E, E,) 3
P(gj B P(E,)-P(A/E)) |
A )~ P(E,)-P(A/E,)+P(E,)-P(A/E,)
b
- =_ 1+1
34201
5 53

25
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