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¢ Please check that this question paper contains 8 printed pages.

e (Code number given on the right hand side ot the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before attempting it.

e |5 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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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.

gug — A
SECTION - A

TR ST 1§ 6 T U U9 1 3T H §
Question numbers 1 to 6 carry 1 mark each.

. T&5 (1,2, 3) W R STH aTell 39 &1 1 GG THEHT [AiEgy. S GHae

?-G+2}—5]§)+9=0Wﬁa%| 1
Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the
plane g (T+2j—512)+9 fF 0.

.., : 2 s1 3
2. Wn/2<x<nﬁxwa€nﬂﬂdﬁﬁqﬁu%mamﬁ[ S )

| 2 SIn x
HFTHAI & | 1
. . . , 2 sin x 3
In the interval m/2< x < 7, find the value of x for which the matrix ( ) 7 sin )
1S singular.
dy 3
3. aqawwﬁwdx=x e~2Y S &1 FTd T | 1
d
Find the solution of the differential equation 5% = x3 e,
d

4. weﬁomﬁ\w\/}axz+y=e-2\ﬁmamohwqmeﬁ:ndﬁﬁq| 1

Write the integrating factor of the differential equation
Gyt
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A 33 + 2b F 5 SO feafaw STt @ =

%
Write the direction ratio’s of the vector 3a + 2b where a

%

b=2fix—4j]}+512..

H%?T?=2?+3j}+2ﬂwaﬁwﬁ=2f+2}+ﬂwu&iﬂaﬁaﬁﬁq|

A A

1 5k ]

AN —> A\ N N .
— kT b =2i—-4j+5k € | 1

%

i+i—2§and

Find the projection of the vector a=2i+ 3:]? + 2k on the vector b = 2i + 23} +k

97§77 T 19 % U35 U9 4 376 Hl & |

gug - d
SECTION - B

Question numbers 7 to 19 carry 4 marks each.

Tt/4

/4

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

ﬁﬁaﬁﬁﬂf - dx

x2+1) (x-=1)

T
1
V2
sin~! x
= J1d I - f TS
0
; X
Fmdf C+ha-n
OR
L
V2
sin”~! x
0

T I iy f log (1 + tan x) dx
0
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9. 52 A9 % Ul bl el Hild Hel TE TEl H 9 4 U IO UaeII-T 9ied bl S & |
THh] T Uk € 6 4
i) MH4TATEFAFE?
(i) FATA2 TAEFI & ?
3T

O] & Teh SIS ol T 91 ST UT TgehT sl T T UGl S92 3T BT | 39 527
AT S 3T HITT |

Four cards are drawn successively with replacement from a well shuftled deck of 52
cards. What 1s the probability that

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

A pair of dice 1s thrown 4 times. It getting a doublet 1s considered a success, find the

probability distribution of number of successes. Hence find the mean of the
distribution.

10. 185 I 6 - [a},b} + c},cf] = [a}, b, (f] + [a}, C, 3] +
Prove that [?, b +¢C, 3] = [3 b, cf] + [E), ¢, cf]

11. Y@rew ?=2?—53}+12+7L(3;+2}+612)F|‘91|T?=7?—612+u(i+2j}+212)%a°|‘d
AAH T S R0 | 4

Find the shortest distance between the following lines :

— A A" AN N A A — A" A A" FAY A
r=21-5j+k+Xx(3i+2j+6k)and r =7i-6k+p(i+2j+2k)

2. TE5 MU & 2tan! G) + tan™! G) = sin~! [23\1/5) 4
3edr
1l —x) 1
x%fﬂ?%ﬁﬁﬁl@: tan~! (1 +x)=§ tan~! x, x>0
Prove that 2 tan™! G) + tan™! G) = K (2;1/5)
OR
Solve for x : tan™! (1 N x) = . tan~! x, x> 0
l+x/ 2
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AMxZ2+2),3Tx <0 ‘.
13. A% 69 HH & [0 %o f(x)=<4§€+6 )aﬁ:xx>0 X=0WHAIEE 1 3 x =0 W

ToAT ol TR ATNIAT hl ST hHITST | 4

M2 +2),ifx <0 . ’ :
L4x+6 ,ifx>0 1S CONtIiNnuous a

x =0 ? Hence check the differentiability of f(x) at x = 0.

For what value of A the function defined by f(x) =

d
14. IS x =ae'(sint + cos t) TATy = ae' (sint—cost)%gﬁsfﬁﬁa‘ﬁﬁq%a%:ii? 4
QX_X"'X‘

— anl Fak — ael (¢ _ —
It x =ae" (sint + cost)and y =ae' (sint— cost), prove thatdx =y

d2 d
15. aﬁy=AeIM+BeM%ga“rwﬁgq%Ex%—(mm)athny=0 4

2
_ AamY , Ran d7y dy _
It y=Ae™ + Be ,showthatdxz (m+n)dx+mny—0.

17. TohEl &AW 99 % 99 T 35,000 1 Y § SH 31 -9 TR & el § e S
g | T ST W 8% dluesh <A g, T8 Ueh S1eerd &l 3 f5ar ST & a9 f5aig s W 10%
TS & 59 U TS 3, (e Ug 9irgel) i < 91 ST € | 37y oF & TN | I8
MEINT T 76 T 35,000 % Y H & THR & Sl H Ha9 T & [ [hd THR dic
ST SR 99 &l AT et T T 3,200 & 9
79 W9 1 goF ST & € 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 X 35,000 among two types of
bonds if the trust fund obtains an annual total interest of I 3,200. What are the values

reflected 1n this question ?
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2 4 -6
18. JmE A=|7 3 5 | TH GHHI HE TAT Th [OUH-HHMHT e o M & &I |
1 -2 4 _
T HIT | 4
2 4 -6
Express the matrix A = | 7 3 5 J|as the sum of a symmetric and skew
1 -2 4 _
symmetric matrix.
AYAT/OR
2 3 1 2 ,
qT A = L4 'B=| 5 g, dl gd shitew {7 (AB)~! = B-1 A-
ta=| 2 2 | B=| 1 2| verify that (AB) ! =B A
=11 _a |"B=| 3_,,verlyt.f;lt( )= :
19. QRUEHT % AT & TN § = i x & 01T & i 4
a+x a-—-x a—x
a—x a+x a-—-x | =0
a—Xx a—-x a+x
a+x a-—-x a-—x
Using properties of determinants, solve forx: | a—x a+x a—-x | =0
a—x a-x a+ux
ogueg - 9q
SECTION - C
S AT 20-9-26 % IAH U9 6 376 FH ¢ |
Question numbers 20 to 26 carry 6 marks each.
20. adoﬁﬁuﬁw(xsi&@—y)dx+xdy=0ww I I, G & 5 x = 1 &,
T
AT
d
&d%ﬁ@ﬁWaxX—Sycotx=sin2x$T%vfﬂdﬁﬁﬁmmﬁ%x=gﬁﬁ:{y=2%I
Solve the differential equation
[xsinz[‘B—y)dx+xdy=0givenyz%whenxz1.
OR
. . . dy . . T
Solve the differential equation o — 3y cot x=sin2x given y = 2 Whenx=2*
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21, 3T THAS F WY AT BT THEOT A BT A gHaedt ¢ - (20 + 2§ — 3k) = 7 @

T - (21+5]+3k) = 9 F Wa=ET TET W T AT ¥ TAT x-3TT TAT 2-37 W GHH
3T TS Heal ¢ | 6

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

r-(2i+2]-3k)=7.1-(2i +5j+3k) =9

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

22 U FgIahedl U9 1 3T S H U [aendl AT af U9 &1 IR AT € AT I8 3TTHH ol € |
AqH o Toh 39 I wnaﬁrﬁqﬁqow%%am A wn%ﬁuﬁqehcn%% | HH o [ B

U¥ T 3T SN wn%waﬁwéﬁﬁuﬁ%cﬂ%%aﬁwﬁwwﬁ*m%%ﬁw
U9 1 I ST & Als I8 0l § 196 39 Fal I 191 & 2 6

In answering a question on a multiple choice test, a student either knows the answer or

3
guesses. Let 5 be the probability that he knows the answer and r. be the probability that

he guesses..Assuming that a student who guesses at the answer will be correct with
e . [ .
probability 3 what 18 the probability that the student knows the answer given that he

answered 1t correctly ?

23. U AT S 3 diee B H0T AT & | Ueh Uehe 2] o [HI0T | {91 A 9T 2 8 a0
9T B W 3 €< 1 AT ISl € STe(eh Ush Uehe Sied & (=H0T | 3 ¥ TIMT A U T 2 &
I B W I AT TSdT & | 88 921 § T 24 Uiq Uehe 3R Sicdl W T 18 Ui Ushe o
SHET & | Ife ufdafed a9i=1 &1 Sehas ST 10 5 AT ST, aF Tcish UshY o foha Uehe
3Aed [T ST A1k o AT & 2 IUEd ol Ueh @k THHH Gl a9 WH FIHT

&7 ShieT | 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 I 24 per
package on nuts and < 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 ?
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24, wiﬂ@rﬁmwwﬁﬂﬁ%ﬁﬁ%xﬁmu%ﬁ%maﬁ%ﬁwaﬁﬂ AT | TIET fh
3Toh STIAT BT T ~JAAH &I TS x 1 HH et i AT 1 i AT & | 6

: : : X :
The sum of surface areas ot a sphere and a cuboid with sides 3 X and 2x, 1S constant.

Show that the sum of their volumes 1s minimum if x 1s equal to three times the radius

of sphere.

25. g e fF A={1,2,3,4,5)R={(a,b):la—bl, 29 o & } 57T U&< Ga¥ Uh
qoaal S9Y € | 39 Gy & T godar i [y | 6

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

26. UG o T | &3 {(x, y) : y2 < 4x, 4x% + 4y? < 9} &AEA T HISTT | 6
SRAT

U & TN ¥ Wt 4y = 3x2 91 30 2y = 3x + 12 ¥ IRag & &1 &% Jd
P |

Find the area of the region {(x, y) : y* < 4x, 4x* + 4y* <9}, using integration.

OR
Using integration, find the area enclosed by the parabola 4y = 3x? and the line
2y = 3% 2
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