
General Instuctions 

(ii) The question paper consists of three sections A,B and C. Section A is compulsory

for all students. In addition to Section A, every student has to attempt either

Section B OR Section C.

(ii) For Section A

Question numbers 1 to 8 are of 3 marks each.

Question numbers 9 to 15 are of 4 marks each.

Question numbers 16 to 18 are of 6 marks each.

(iii) For Section B I Section C

Question numbers 19 to 22 are of 3 marks each.
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Question numbers 23 to 25 are of 4 marks each. 

Question number 26 is of 6 marks. 

(iv) All question are compulsory.

(v) Internal choices have been provided in some questions. You have to attempt

only one of the choices in such questions.

(vi) Use of calculator is not permitted. However, you may ask for logarithmic

and statistical table. If required.

(i) W Jl�';f � "c6 efR' &1Js Jr, � Jff< N � I §fls i3' ?rJft' � "c6 fw:! ,:,{Pfq/q

�, &TJs ,31' "ct J1fflcll' � fcmr2ff cfiT fll;dt' 1?<6' rJ1'1s - if 11T-«" "ct JT$;:ff "ct�

# �,

(ii) '(§Tis '31

Jl$';f ?f&:n' 1ft8acfi�"c63 JTcfi �I

Jl$';f ?f&:n' 9 ft 15 acli � "c6 4 JTcfi � I

Jl$';f ?f&:n' 16 ft 18 acfi � "c6 6 JTcfi � I

(iii) '§Us if/ §fls-«"

Jl$';f ?f&:n' 19 ft 22 acfi � "c6 3 JTcfi � I

Jl$';f ?f&:n' 26 ft 25 acfi � "c6 4 JTcfi � I

Jl$';f � 26, 6 JTcfi W t I

( i V) ?rJft' !1$';f (j/f¥ll2f � I 

( v) c§f§ JT$;:ff if Jlh1fw; RIChci4 W1' T[q' � I # JT$;:ff if � ([qi" tf" RIChci4 cfiT cfiRT

t,
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SECTION-A 

� - '31' 

2. An urn contains 7 red and 4 blue balls. Two balls are drawn at random with

replacement. Find the probability of getting (a) 2 red balls (b) 2 blue balls

(c) one red and one blue ball.

� l:JBT -if 7 � � 4 � TR i I l:JBT � � c:1" TR lll�'cf.§lll Slfa�l4'11 � 

f.!ti:f>I�� � � I Sll�i:f><:11 -wa- ctJR!q � (-3l) 2 � � (�r) � � -;fim � 

(ff) � � � � � if?; % I 

3. Using the properties of determinants, prove that following:

a-b-c 2a 2a 

2b b-c-a 2b = (a+b+c)3

2c 2c c-a-b

a-b-c

2b

2c

2a 

b-c-a

2c

2a 

2b =(a+b+c)
3

c-a-b
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4. A card is drawn at random from a well-shuffled pack of 52 cards. Find the

probability that it is ne ither a ace nor a king.

5. 

� "Sl'coR # � Ti{ 52 W � "ffi�T � -qco 11¢ � # -qco qm lll�i.1:§lll f.:lchl(ill

Tf!IT I \.llf£!chdl Wa ct)�q fcf> � ffi" � � (ace) i '3fR � °ITT � �� (king)

i1

l+x2

Evaluate: J 
4 

dx 
l+x 

l+x2

tf'R Wa ct)�q : J 4 
dx 

l+x 

6. Solve the following differential equation:

x cosy dy = (xe
"' 
logx+�) dx 

7. Form the differential equation of the family of curv es y = .Acos2x+ B sin 2x,

where A and B are constants.

OR 

Solve the following differential equation : 

� �� y=Acos2x+Bsin2x, col" �fu cR'aT -qco 0-lclch(il B4lch{01 iil..Jl�q, 

�Aa"mB�i1 
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� 

� � �1-t"ich{OI chT � ct)\"Jtq : 

dy +2y=6ex

dx 

8. Evaluate: J cos4x cos3x dx

tfR � ct)\"Jtq : J cos4x cos3x dx

9. Using properties of definite integrals, prove the following:

j xtanx dx- x 2

0 secx cosec x 4 

n 
xtanx x 2 

I--dx=-
0 secx cosec x 4 

f 
smx

dx 10. Evaluate : (l-cosx) (2-cosx) 

I 
smx 

tfR ct)i"Jt . ------dx 
� q · (1-cosx)(2-cosx) 

11. Find the value of kif the function

/( ) {/cx2, x�l . . 1x = is continuous at x =
4, x<l 
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OR 

E lun. sinx-cosx
valuate: 

x� 1t x--

k cf)1" llA' ffl ch)P!q � 1liWI' 

f(x)={kx2, x�l
x = 1 tr( mffi" i4, X < 1' 

llA' ma ch)P!q : lim 
smx-cosx 

7t x--

12. Differentitate sin (x2 + 1) with respect to x from fll"St principle.

sin (x2 + 1) cf)l", x cfi ftT, '3llfu,: �clch(rl1 ch1P!q 1 

13. Write the Boolean expression representing the following circuit:

_y __ij 

,.....__...,__a_, _Jij _u __
_Jij _ij 

---....i I I._ _ _, L I------'

Simplify the Boolean expression. 
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OR 

Shwo that the following argument is valid : 

S1 
:pvq 

S2 :-q 

S :pA-q 

?;��fctffi�fmt: 

S1 
:pvq 

S2 :-q 

S :pA-q 

14. If y = sin (logx), prove that
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15. Verify Rolle's theor em for the function f(x) = x2 
-5x+4 on [1, 4].

16. Using matrices, solve the following system of equations:

x+2y-3z=6 

3x+2y-2z=3 

2x-y+z =2 

� coT m � Fl9 tJl-flcf>{OI Pfcfilll cfil � cfilD!q : 

x+2y-3z=6 

3x+2y-2z=3 

2x-y+z=2 

17. Using int egration, find the are a of the region enclos ed betw e en the
circles

OR 

Evaluate J (x2 +2x+l)dx as limitof a sum. 
0 

t141ct>(.Tll. corm cRcf> ?J � x2
+y

2 =1 °dm (x-1)2 + y2 =I cf>� M � cor �314->(<l

ma cfilD!q I

J (x2 +2x+l) dx cor llR � � �4H fcnu � ma c.filD!q 1
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18. Find the point on the curve x2 = 8y which is nearest to the point(2, 4).

OR 

Show that a right circular cone of least curved surface and given volume has an altitude 

equal to ..fi. times the radius of the base. 

R@1�� � ..J{-1a11 qij; � am � � � cf> � � �� � � '3ITTm �

��..fj,��I 

SECTION - B 

� - ii' 

-+ -+ � -+ A A A -+ A  A A 

19. Find the projection of b+c on a where a=2i-2j+k, b=i+2j-2k

-+ /\ A I\

and c =2i-j +4k.

� � � ,_. A A A -+ /\ /\ A 

�T b+c q;,- a "tR �yq- � ctlRrt� m?; a=2i-2j+k, b=i+ 2j-2k 

-+ /\ A I\

am c=2i-j+4k ti

-+ -+ -+ 
20. Find the value of A whkh makes the vectors a, b and c coplanar, where

-+ A A A � /\ /\ /\ ....+ A /\ /\

a= 2 i -j + k, b = i + 2 j -3 k and c = 3 i -1 j + 5 k.

-+ -+ -+ 

A <of lfR ™ cfilRrt� Fct �T a, b � c ti9ct�l4 �' �

-+ I\ I\ I\ � I\ I\ A -+ /\ I\ I\ 

a=2i-j+k, b=i+2j-3k am c=3i-11.j+Sk%1 
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21. A particle starting with initial vetocity of  30 m/sec moves with a uniform
acceleration of 9 m/sec2• Find:

(a) the velocity of the particle after 6 seconds.

(b) how far it will go in 9 seconds.

(c) its velocity when is has traversed 150 m.

� cf>UT 20 lll.ffl. cf) '!mm � � am 9 lll.ffl.
2 cf) Qcoft4H � � � i I f;rq

ffl cfil�Q 

('3l) 6 �coos � colf cor �

(GI") 9 � coos � cf>UT fcbct .-i"1 � � ffl

(ft") 150 llt. c8 � � co"R "tTT" cf>UT coT � I 

22. Find the resultant of two velocities 4 m/sec and 6 m/sec inclined to one
another at an angle of 120° .

OR 

A ball projected with a velocity of 28 m/sec has a horizontal range 40 m. Find 

the two angles of projection. 

4 lft.1�. am 6 lft.1�. cf> m � �-� � 120° cf> m "tTT" co14{a � 1 �

qf<u11'-i"I � ffl cfil�Q I 

� � 28 lll./�. cf> � � � c8 � a"m � � 1TTffi 40 llT i I $ff 

"Sfffl ffl ffl cfi1 � Q I 

23. A body of weight 70 N is suspended by two strings of length 27 cm and 36 cm,
fastened to two points in the same horizontal line 45 cm apart and is in equilibrium.

Find the tensions in the strings.
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70 N'llR cfiT � fttus, M �00 � � 45 #-qr��� �JTT � �T: 

21 wfr c=rm 36 #1'.ft A smm � mn titlRla � � � m � 1 � irfr � 

� � c:Q�q I 

24. The resultant of two unlike parallel forces of 18 N and 10 N act along a line at a
distance of 12 cm from the line of action of the smaller force. Find the distance

between the lines of action of two forces.

18 N cfm 10 N cf> � fclq{)a f?;�T ft4hH Gf'ffi coT qf<o11111 � � W 00 cf>

��T cor<f cR'ffi t � � � � � 00 � 12 WlT � � '(f{ i I � �

���A OOJTT cf)��� ffld" c:Q�q I

25. Find the equati on of the plane which is per pendicular to the p.lane

Sx + 3y + 6 z + 8 = 0 and which contains the Line of intersection of the planes

x + 2y + 3z - 4 = 0 and 2x + y - z + 5 = 0.

� � coT ft4"1i=o<01 ™ c:QRilq � � Sx + 3y + 6 z + 8 = 0 q"{ ('l'-atclct_ �

atTT "d"m x + 2y + 3 Z - 4 = 0 am 2x + y - Z + 5 = 0 c6 9"�� � ITTcg

\TfTdT i1

26. Find the equation of the sphere which passing through the points (3, 0, 0), (0, -1, 0),

(0, 0, -2) and and having the centre on the plane 3x + 2y + 4z = 1.

� 1f@ cfiT ftlllcf>(OI ffld" cfl�q � �JTT (3, 0, 0), (0, -1, 0), (0, 0, -2) � mchr �

� � �ftchl � � 3x + 2y + 4z = l '(f{ � i I
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SECTION - C 

19. Find the face value of a bill, discounted at 6% per annum 146 days before the

legal due date, if the banker's gain is Rs. 36.

� � cof � � (face value) WfRf c/;)fJIQ, vl1" fctft@: ?;ll" fuftl- � 146 �

� 6% c11Rfq-; cfi1" � � 'TfT fwn° Tim cfm ml" � � cof � 36 �- i1

20. A bill for Rs. 7650 was drawn on 8th March 2005 at 7 months. It was discounted

on 18 May 2005 and the holder of the bill received Rs. 7497. What rate of

interest did the banker charge ?

7650 �- cof � �' � 8 �' 2005 cit- 7 � cf> � m@T Tim I 18 �

2005 "ch1" � mu 7497 �- � � iw:rT 1flfT 1 � � cf<TT � g�m �

�?

21. There are two bags I and II. Bag I contains 2 white and 3 red balls and

Bag II contains 4 white and 5 red balls. One ball is drawn at random from

one of the bags and is found to be red . Find the probability that it was

drawn from bag II.

I cfm II cl � i I � I if 2 � cfm 3 � � � cfm � II if 4 � �m

5 � � i I � � � if � 41�i<941 � if?; �chl�"i � � � W cof "CfT[lT

Tim, Sl,fl!q-;a, WfRf c/;)fJIQ, � �q-;,�"1 � TR � II if -?t- m,
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22. Find the mean µ, variance o 2 for the following probability distribution :

X 0 1 2 3 

1 3 3 
P(X) - - -

8 8 8 8 

OR 

Find the binomial distribution for which the mean is 4 and variance 3. 

X 0 1 2 3 

1 3 3 1 
P(X) - - -

8 8 8 8 

23. A, B, C entered into a partnership investing Rs. 12000, Rs. 16000 and

Rs. 20000 respectively. A as working partner gets 10% of the annual profit for 

the same. After 5 months, B invested Rs. 2000 more while C withdrew Rs. 2000 

after 8 months from the start of the business. Find the share of each in an 

annual profit of Rs. 97000. 
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A, B c'lm C � �T: 12000 o., 16000 o. � 20000 o. f.m�T cf>{� -q' 6ql41{ � 

MI A� co14co1D <-11�<:;1< i ·� � � "coT 10% w "cfiTll cf>� �l.'la1 i I s �

GfK B � 2000 o. -3fR �T cf>{��� C -;i c4141{ cf> '3ffiPll cf> 8 lfIB" GfK 2000 o. 

�cfill.'I � I 97000 o. cf> cllf"6fco � 1)- � "cfiT 'llllT ™ .tJRr!q I

24. Find the present value of an annuity due of Rs. 700 pe1· annum payable at the

beginning of each year for 2 years allowing interest 6% per annum, compounded

annually. [Take (l.06r1 
� 0.943]

2 qqf cf>� 700 o. ffl � �JlctH cTrffi � ci1Rfct) '111" ffl � cf> '3ffiPll 1)- � %, "cfiT

clctYH � ffli:1 ct)Rr!q, � � 6% <llRfco � � "B <-t
.
l!liZrta mctl % I 

[Take (l.06r1 = 0.943] 

25. The total cost C(x), associated with the production and .making x units of an item
is given by

C(x) = 0.005x3 -0.02x2 +30x+5000 

Find (i) the average cost function (ii) the average cost of output of 10 
units (iii) the marginal cost function (iv) the marginal cost when 3 units are 
produced. 

C(x) = 0.005x3 -0.02x2 +30x+5000 

ctT (i) � "ffilIB � ™ ctlRrtq, (ii) 10 � ff&TT cf> � � "@l@" ™
ctlRrtq, (iii) ft"1yia � ™ ctlRrtq, (iv) 3 � tf&rr cf> � ftlYia � ™
ct) iZrt (( I 
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26. If a young man rides his motorcy cle at 25 km/hour, he had to spend Rs. 2 per

km on petrol. If he rides at a faster speed of 40 km/hour, the petrol cost increases

at Rs. 5 per km. He has Rs. 100 to spend on petrol and wishes to find what is

the maximum distance he can travel within one hour. Express this as an LPP

and solve it graphically.

'Qcf) -1c13clc.f> � � t11�Fch{il 2s Ml"ERT ctt 1Tra � tj{ilk11 i m � cfiT a:j<:f 2 �

"Sl'fu fcf>lfr '3l@T � 1 � � zm 40 Ml"ERT ctt � � � tj{il1a1 i m � cfiT a:j<:f 

s �- "Sl'fu M '3lffiT i 1 � -cm=r � ct � ct � 100 �- am � � # �

'3ffi � '3ffl � � coBT illt?dl i I � 'Sf.<"1" col" 1. "SIT. tl4f!.ll ciHlcfi< !ITCf> WU � 

cf>lf-rto,1 
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