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(3) 231/(Set : A)
General Instructions :
() All questions are compulsory.
(i) This question paper consists of 35 questions, which are divided into four
Sections : 'A’, 'B', 'C' and 'D':
Section ‘A’ : It contains 16 questions from 1 to 16. Each question carries 1
mark.

Section 'B': It contains 10 questions from 17 to 26. Each question carries 2
marks.
Section 'C': It contains S questions from 27 to 31. Each question carries 4

marks.

Section 'D' : It contains 4 questions from 32 to 35. Each question carries 6

marks.

(iii) Internal choices are given in two questions of Section-D. You have to attempt

one from each.

gug — A
SECTION - A
1. 3 A=R- {3}, B=R- {1} 3R f(x)zi—j,?ﬁf:AaB%: 1
(A) THH AT VRS (B) T Tl AR T 3BEH
(C) Ul W STBEE el (D) TETH M MBEH

231/(Set : A) P.T.O.



(4) 231/(Set

If A=R-{3}, B=R-{l}and f(x)zx—_g, then f: A— Bis:
x_

(A) One-one, onto (B) Neither one-one nor onto

(C) One-one, into (D) Many-one, onto

2. tan™! 3—cot_1(—\/§)aﬁfﬂ'@qrﬂ?%1

T
(A) = (B) 3
(C) © (D) 243

The principal value of tan 1 +/3 — cot_l(— J3 ) is :

T
(A) w (B) 3
(©) O (D) 2V3

A I
(B) | 0032 o sin2 o
= sina  cos?a
© [2cosa 0
0 2cos o
(D) 1

231/(Set : A)
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(5)

cos o sin o .
IfA:[ . },thenA'A is :
—-sinot  cosda
2 . 2
cos”“ sin“ o
(A) I (B) { >, ) }
—-sin“o  cos“q
2cosq 0
(C) D) 1
0 2cosa
0 1 2
4. I |A|=|-1 0 =3|,dq |A| T AN G P
-2 3 0
0 1 2
If|A]=|-1 0 =3, then find the value of |A] .
-2 3 0
5 , x =2

231/(Set : A)

5. I f(x)={ax+b , 2<x<10 @f x B A & T TF Fad B 2, A a N b

21 ) x>10
H A 2

A) a=1,b=2
B) a=2,b=1
(C) a=5,b=21

(D) a=21,b=5

231/(Set : A)
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(6) 231/(Set : A)

S , x> 2
If f(x)=qax+b , 2<x<10 is continuous for all x, then values of aand b is :
21 s x 210

A) a=1,b=2
B) a=2,b=1
(C) a=5,b=21
(D) a=21,b=5

6. T% Jd & B 3 cm/sec H W q T W &l I9 b AABA B IoT Bl & NG PO o9
gq & B 10 cm B 1

Radius of a circle is increasing at the rate of 3 cm/sec. Find the rate of change of
area when radius of circle is 10 cm.

7. WA y? = 4ax H WRAT H FOORI &5 (at?, 2at) WS 1
@ ¢ ® 2
© - D) T A B

t

The slope of the tangent to the curve y2 =4ax at the point (at2, 2at) is:

A t B 2

(@) % (D) None of these

231/(Set : A)
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8. IdeEHIIF—f%I

2

cosec X

(A)

(B)

(€)

(D)

ISGC X

—tan2x+c

—cot2x+c

tan x—-x+c

T | B T

2

5 dxis equal to :

cosec™ X

(A)

(B)

(€)

(D)

231/(Set

—tan2x+c

—cot2x+c

tan x-x+c

None of these

:A)

231/(Set : A)
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9. A A HINW :

J.XCOSQX dx

Evaluate :

jxcos 2x dx

10. y=asin(x + b) ¥ Y& T B URAN B FaHA THHIT ©

d> d>

(A) dx—g:y (B) adx—g:by
d> d>?

© dx—3=ay (D) dx—3+y=o

231/(Set :

The differential equation representing the family of curve y = a sin(x + b) is :

2

(A) % —y
d2

(B) adx—g =by
d2

© b 5=ay

0 LY.iy-o0
dx

231/(Set : A)



(9) 231/(Set : A)
11. 3faehd THIHT %:ytanx & AUH & el 1

Find general solution of the differential equation% =ytanx.

12. ?ﬂ?P(E):g,P(F)z%,E@TFWWﬁ%,@TP(EUF)WHH%I 1
9 9
(A) 10 (B) 50
() % (D) T & H& Tl

If P(E)= E, P(F) = 3 , Eand F are independent, then P(E U F) is :
S 10

9 9
(A) 10 (B) 50
(@] 36 (D) None of these
50
13. T% U9 & 6 IX B Sl 81 4 SR [JU9 T oMW &l Midehar a Hiferg) 1

A die is thrown 6 times. Find the probability of getting odd number 4 times.

231/(Set : A) P.T.O.



(10) 231/(Set : A)
14. Uh IEF8% =X & THLO &0 3 & o0 g i 1

Write the formula for finding variance of a random variable.

15.!Ti%@ss%‘aﬁﬂi%wg,j%wagaﬁwk%waeaﬁmm%,a‘rem

TN R ’
® 2
®
© 3
o 7

If a unit vector makes g with i, g with j and an acute angle 6 with k , then
0is:

(A)
(B)
©)

(D)

Na wla ~a ola

16. A 2x +y+3z=2 3R x -2y =5% T H P T B 1

Find the angle between the planes 2x +y + 3z=2 and x -2y = 5.

231/(Set : A)



(11) 231/(Set : A)
gog - §

SECTION - B

1
17. 3” f: R—> R, f(x)=(3—x3F, @ fofly) T B fHx) fF T B 2

1
If fr:R—>R, f(x)= (3 - x3)§, then find fof{x). Hence find f_l(x).

18. 3IMsY % : 2
tan_1 X = sin_1 x
a2 _ 2 a
S | x| < a
Show that :
tan_1 X = sin_1 x
a2 — 52 a

where | x| < a.

2 -3 4
19.€ri?A:{1 ) 3}@?3:4 5|, @ AB A Hifo| 2
2 3
2 1
2 -3 4 .
If A= ) 5 3 and B=|4 5], then find AB.
2 3

231/(Set : A) P.T.O.



20. s FfT :

Prove that :

21. AR f(x)=x0S%, @A f'(x) @ B

If f(x)=x%°%%, find f'(x).

22. I} y:cos_l( 2x j,—1<x<1,a‘r il—dz ST T

1+x2

_ -1 2x
If y=cos ( 5

1+x

23. T 3T PN :

J

Evaluate :

J

231/(Set : A)

bc
ca
ab

bc
ca
ab

(12)

a(b+c)
b(c +a)
cla + b)

a(b +c)
b(c + a)
c(a+Db)

2x+3

x2+3x+2

2x+3

x2 +3x+2

dx

dx

j,—1<x<1, then find @
dx

231/(Set : A)
2
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24. A G HIT :

/2 .

/ sin? x

.[ . 4 b
o sin’x+cos’ x

Evaluate :

/2 .

j- sin? x dx

4 4

0 sin’ x+cos ' X

25. 3dhd THIHT %+ysecx=tanx,(0$x<gj B B DI

Solve the differential equation % + ysec x = tan x, (O <x< gj .

26. T I UH & Th a1 Db 9 M il SISl S A 5 it

Find mean of the number obtained on a throw of an unbiased die.

qis -4

SECTION-C

27. THE 2tan_1(cos x):tan_l(QCosec X) & & PN

Solve the equation 2 tan_l(cos x)= tan_1(2 Cosec X).

28. M f(x)=x2 —4x—3 X AT F&HM AT B SO [1, 4] T GO i

4

Verify Lagrange mean value theorem for the function f (x)=x2 —4x—-3 on the

interval [1, 4].

231/(Set : A)
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29.

30.

31.

32.

(14) 231/(Set : A)
20 cm BT A 990 % ST a9 A |l STAl § @ @ &%a Jeaad eldl 81 39 av
P &G Al S BT 4

Prove that among all rectangles inscribed in a circle of radius 20 cm, square has

the maximum area. Also find the area of that square.

d Rl #, T I W% A (Head) aran foadr 8, TR R & 60% a) fad o @
&R T A (Unbiased) faadr &1 afi T R argesd A1 ST & 9K I8 I8l |
g (Head) STl 8, O 9% a1 aX®% fId aren feser 89 &l Siehar s i) 4

There are three coins. One is two headed coin (having head on both sides),
another is a biased coin that comes up head 60% of the time and third is
unbiased coin. One of the three coins is chosen at random and tossed. If head

occurs what is the probability that it is two headed coin.

39 B &1 & g s R oY [ AL, 1, 1), B(1, 2, 3) iR €2, 3, 1) 8 4
Find the area of the triangle having the vertices A(1, 1, 1), B(1, 2, 3) and
c2, 3, 1).
gug - ¢
SECTION-D

frricie qHieheT Nl @l STegE & § & I 6
2x+3y+3z=35
x-2y+z=-4

3x-y—-2z=3

231/(Set : A)
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Solve the following system of equations by matrix method :
2x+3y+3z=35

x-2y+z=-4

3x-y—-2z=3
CLC)]
OR
g FifTT
1+a? -b? 2ab —2b
2ab 1-a® +b? 2a =(1+a®+b%)>
2b -2a 1-a2 -p2
Prove that :
1+a? -b? 2ab —2b
2ab 1-a? +b? 2a =(1+a? +b?%)>
2b -2a 1-a?-p?
33. qOf x?2+y? =4 R (x-22+y? =4 % T F & H JT%A T BT 6

Find the area of the region enclosed between the circles x2 + y2 =4 and

(x-2)% +y° =4.

YqT

OR
231/(Set : A) P.T.O.



(16) 231/(Set : A)
frfaiad &5 & 8= Sd B
{6y :0<y<(x2+1),0<y<(x+1),0<x<2}
Find the area of the region

{x, y:0<y<(x%+1),0<y<(x+1),0<x<2}

34, el XYL ZHL g X223 _YSS 20T i o g g o A 6

Find the shortest distance between the lines x+1 =Y 1 = z+1 and

-6 1

1 -2 1

35. TF A9 W § 80 HEG fdeiid A X 100 AEE @Sl 8F AU & 959 F; AR F,
SUe &1 AT Ky ¥ 3 A e A SR 4 AEd @i 31 9T F, ¥ 6 uEe et
A AR 3 TS @S &l A9 R & U% AEE B HEd $o 4 AN F, B U AEE B HEd
To 6§l IH THE B WRaH MATH T d & ¥ FEd O I AT B HAmT A
A g9 S O g 1 8 oI [AafE olR @i &t masasdett @ 9 & &1 6

x-3 y-5_ z-7

A diet is to contain at least 80 units of Vitamin A and 100 units of minerals.
Two foods Fj and F, are available. Food F; costs Rs. 4 per unit and F, costs
Rs. 6 per unit. One unit of Fj contains 3 units of Vitamin A and 4 units of
minerals. One unit of food F, contains 6 units of Vitamin A and 3 units of
minerals. Formulate the linear programming problems. Find the minimum cost
for diet that consists of mixture of two foods which meets the minimal

nutritional requirement.

231/(Set : A)
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(3) 231/(Set : B)

General Instructions :

() All questions are compulsory.
(ii) This question paper consists of 35 questions, which are divided into four
Sections : 'A’, 'B', 'C' and 'D':
Section ‘A’ : It contains 16 questions from 1 to 16. Each question carries 1
mark.
Section 'B' : It contains 10 questions from 17 to 26. Each question carries 2
marks.
Section 'C': It contains S questions from 27 to 31. Each question carries 4
marks.
Section 'D' : It contains 4 questions from 32 to 35. Each question carries 6
marks.
(iii) Internal choices are given in two questions of Section-D. You have to attempt
one from each.
gug —
SECTION - A
1. I A=R- {4, B=R- {1} X f(x)=x_2,?'ﬁf:A—>B%: 1
x J—
(A) T AR ABEH
(B) UdH TX SNEBEH el
(C) TEWH AR ABRH
(D) SEUH W ABEH el
231/(Set : B) P.T.O.



4 231/(Set : B)

)
x_i,thenf.'A—>Bis:

If A=R-{4}, B=R-{1}and f(x)=

(A) One-one, onto
(B) One-one, into
(C) Many-one, onto

(D) Many-one, into

2. cos_l(—§]+tan_l J3 ® e HiH g 1
T T
(A) 2 (B) 3
m
(C) = (D) 3

The principal value of cos_l(— g] +tan 13 is:

(A) (B)

N a

n
6
© = o)

cos o —sino
3.?11?A:[, }@TA+A'=La‘ra€5r=rFr%:
Sino COS O

(A) (B)

T
6

SERE

€) = (D)

231/(Set : B)



(5) 231/(Set : B)

o —sina
cos sm } and A+ A' = [ then the value of o is :

sino cos O

T T
A) = B) —
A < B 3
3n
C) = D) —
©) @) 3
o 2 -3
4. 9 |A|=|-2 O 4|, |A| B A9 TG HIC 1
3 -4 0
o 2 -3
If|A]=]-2 0 4 |, then find the value of |A]| .
3 -4 0
kx+1 , x<m
s.zrﬁf(x):{ TH x= 7 W T4 B €, of k H A9 ¢ 1
COoS X , X>T
1
@A) =
T
2
B) =
T
2
© -=
T
(D) uRNa &

231/(Set : B) P.T.O.



(6) 231/(Set : B)

kx+1 , x<m . ) .
If f(x)= { is continuous at x =&, then the value of kis :
cosx , X>m
1 2
@A) — B) —
T T
2
<) -— (D) Not defined
T

6. T% I P A5 0.7 cm/sec F W Y q¢ Tl &l 99 SHH B4 7= 3 &, al 3T IR B
Eﬁ.ﬁzﬁf{%: 1

(A) 4.4 cm/sec
(B) 0.7 cm/sec
(C) 3 cm/sec

(D) T § B -l

Radius of a circle is increasing at the rate of 0.7 cm/sec. The rate of change of
its perimeter (circumference) at r= 3 is :

(A) 4.4 cm/sec (B) 0.7 cm/sec
(C) 3 cm/sec (D) None of these
7. 99 x?+y? =25 B {47 (5 cos 6, 5 sin 6) W W@ H TR (Slope) & : 1
(A) tan 6 (B) —tan©
(C) cotB (D) —cotH

231/(Set : B)



(7) 231/(Set : B)

The slope of tangent to the curve x2 + y2 =25 at the point (5 cos 0, 5 sin 6) is :
(A) tan 6 (B) —tan©
(C) coto (D) —cotH
8. IH#dxam q & 1
cos“ x
(A) tanx-secx+c (B) L;)SX
sin” x
(C) secx+tanx+c (D) TH | PR Tl
I—l—s;nx dxis:
cos” x
(A) tanx-secx+c (B) L;)sx
sin” x
(C) secx+tan x+c (D) None of these
9. N Fd FHI : 1
jxseczxdx
Evaluate :
jxseczxdx
10. WIH y? = 4ax, (el a Th WeF aX B) B WRAX F 7aHa THHT 8 ¢ 1
2 dy 2 dy
A) x*-2xy—=0 B -2xy—=0
(A) Yy B) y Yy
dy 2 dy
Q) x?+2xy=2=0 D +2xy—2=0
©) o D) y Yy

231/(Set : B) P.T.O.



(8) 231/(Set : B)

The differential equation representing the family of parabolas y2 =4ax
(where ais arbitrary) is :

(A) x2 —2xy% =0 (B) y2 —2xy% =0
(@) x2 +2xyii—di =0 (D) y2 +2xyii—di =0
11. WWW(1+x2)%:l+y2HWW%I 1
(A) x+y=cl-xy (B) x+y=cl+xy)
(@) tan™! y= tan ! x+c (D) log(l1+ x2) =log(l+ y2)+ c

General solution of the differential equation (1 + x2 )% =1+ y2 is :

(A) x+y=cl -xy (B) x+y=c(l +xy
(@) tan_lyztan_1x+c (D) 10g(1+x2)=10g(1+y2)+c
12. ZlﬁP(A):%,P(B):%,P(AuB):% @ P(A/B) & 9N F1d BT 1

7 9 12
If P(A)=—, P(B)=—, PIAuB)=—, find PA/B).
(A)=-3. PB)= 5. PAUB)= ., find A4/

13. 0% <F ab B 10 SR B W 6 IR f&d (Head) TM & W&Har A SR 1

A fair coin is tossed 10 times. Find the probability of getting 6 heads.

231/(Set : B)



(9) 231/(Set : B)
14. 0% &b & & X Bh1 W & (Head) H G & MRl S 3G Hitod| 1

Find the probability distribution of number of heads in two tosses of a coin.

15. GRS @ =2{+3] -6k & R § b alkw § - 1
) 2i+31€—6k
B 2i+37j—6k
© 2i+ié—6k
(D) 3T & Fi el

- - - -
The unit vector in the direction of vector a =2i +3j -6k is:

21 +3] -6k
(A) _—Jl
2i +3j -6k
2 +3j -6k

(D) None of these

231/(Set : B) P.T.O.



(10) 231/(Set : B)

16. Y@l x§3=y;1=2133ﬁ1x;1=y;2=z_34%Eﬁawaﬁwaﬁm| 1

x+3 y-1_ z+3

x+1 y+2 z-4

Find the angle between the lines and .
2 4 2 3 -3
goE -
SECTION-B
1
17. IR f: R> R, f(x)=(8-x°)3, @ F Yx) 3 i 2
1
If f:R—> R, f(x)=(8-x>)3, then find f !(x).
18. 3Imisy % : 2
tan_licosx—sinx)_g_x <
cosx+sinx) 4
Show that :
tan_licosx—sinx)_g_x <
cosx+sinx) 4
2 3 3 1 3
19. I A=|1 O @TB{ o 2}@[AB§HHWI 2
3 1

231/(Set : B)



(11)

2 =3
3 - 3
IfA=|1 0 | and Bz{ ) 2},thenﬁnd AB.
3 1
20. &5 T :
1+a2 a2 a2
b2 1+ b2 b2 |=1+a? +b?% +c2
02 02 1+c2
Prove that :
1+a2 a2 a2
b2 1+ b2 b2 |=1+a? +b?% +c2
02 02 1+c2

21. (log x)°°5* F x & U THAT DT

COS X

Differentiate (log x) with respect to x.

_ 1 1 dy
22. IF y=sec 1(—j,0<x<—, q@ =< 3 HT
2x? -1 V2 dx

If y:sec_1(+],0<x<i, then find ﬂ
2x° -1 V2 dx

23. A A HIOT :

J~ sin x dx

1+cosx

231/(Set : B)
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Evaluate :
J- sinx
1+cosx
24. A 3 BT : 2
[ —
0 Jx +5-x
Evaluate :
[
o Jx +4/5-x
25. 37ahT HIBT f—di+i=x2ﬁsaaﬁﬁ1z| 2
X
Solve the differential equation dy + Y2
X
26. I X H IREARAT g FARITET © 2
0.16 , x=0
kx , =197 2
P(X = x) = x=14
kG-x) , x=33914
0 STl
@ k H A AR PX > 2) HT BT
The probability distribution of Xis :
0.16 , x=0
kx , x=1lor2
P(X =x)=
k-x) , x=3or4
0 otherwise

Find k and P(X > 2).

231/(Set : B)
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e - q
SECTION-C

27. THHEET tan ! 2x + tan ! 3x :g H & FRT 4

Solve the equation tan"! 2x + tan”! 3x = g .
28. M f(x)=x2 +2x -8, I [-4, 2] W A THF B TAT HIoTT) 4

Verify Rolle's theorem for the function f(x)= x2 +2x -8 on the interval -4, 2].

29. f&5 (0, 3) § WA x? =y & TAH 30 7T HivT) 4

Find the minimum distance of the point (0, 3) from the parabola x2 = Y.

30. 'A'%waha%ra%q@w%% 'A' T T BT & ol 39 W RId (Head) STHT S
2 [ W g & Rig o & widear saEy) 4

The probability that 'A' speaks truth is g A coin is tossed. 'A' reports that a
head appears. Find the probability that & there was head actually.

31. fgett A(1, 1, 2), B2, 3, 5) 3R C(1, 5, 5) & HAM & 91 a B B F%A T
T 4

Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and ((1, 5, 5).

231/(Set : B) P.T.O.
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qie -
SECTION-D

32. e qHiehter b &l STrege iy & & i
2x+y—-z=1
4x-3y+2z=4
3x-2y+3z=8

Solve the following system of equations by matrix method :
2x+y—-z=1
4x-3y+2z=4

3x-2y+3z=8

YT
OR
s Fifoe
(y+ z)2 Xy Xz
xy (xc+ z)2 yz |=2xyz(x+y+ z)3
Xz yz (xx+ y)2
Prove that :
(y+ z)2 Xy Xz
Xy (2 + z)2 yz |=2xyz(x+y+ z)3
xz yz  (x+y)?

231/(Set : B)
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33. O x?+y?=9 M (x-3)%+y?=9 B 9 B AF H AABA A B 6

Find the area of the region enclosed between the circles x2+y2 =9 and

(x—3)2+y2 =9.

OR

frrfafag &= @1 8w sg IR ¢

(e y) i y2 x? ATy < x|}
Find the area of the region :

2

{6y y2x® and y < |x|}

x-8 y+19 z-10 x-15 y-29 z-5
34. @l TSR IRy s T8 T % = # AW g0 A

it 6

Find the shortest distance between the lines x-8 _y* 19 = z—10 and

-16 7

x-15 y-29 z-5
3 8 -5

35. A bR F, oiX F, Ta<k ¥l Ia&b F H 10% TEoM &R 6% HEpiRe oFd X F, A
5% TGS 10% BIEGIRG 1 ol Th e & A 9 7 o=l wod & U 14 kg
TEEeH X 14 kg BEHIRE T & @S &8l F; Hl T 6 Rs/kg AR F, P HiFd
5 Rs/kg Bl T&& THR & aWl Ia& (et ABM H Bl 6 aaq 9@ § Wb awat @l
HEEHA Tl Bl A g H F1d B 6

231/(Set : B) P.T.O.
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There are two types of fertilizers Fj; and F,. Fj consists of 10% nitrogen and
6% phosphoric acid and F, consists of 5% nitrogen 10% phosphoric acid. Soil of
a farmer needs at least 14 kg of nitrogen and 14 kg of phosphoric acid for a
good crop. F; costs Rs. 6/kg and F, costs Rs. 5/kg. Find much of each type of

fertilizer should be used to meet the nutrient requirements in a minimum cost.
Find the minimum cost.

231/(Set : B)
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o TR ST AT To JeT-UH T Haed [@ T To & SARFT FIT-YH Y o 8 A T
frd sife dafeys 7971 & TR T Frdll T T 9T T g

Candidates must write their Roll No. on the question paper. Except Roll No. do not
write anything on question paper and don't make any mark on answers of objective
type questions.

o YT J%7 % IV 37 @ g4 TE FAkad F A B Je7-97 [ T @& 8, T8 # ITT 59
T § #ig 4 @ w@hwre Tl A @

Before answering the questions, ensure that you have been supplied the correct and
complete question paper, no claim in this regard, will be entertained after

examination.

G (7397 -
() @4 geT sfard &

(i) 575777 § g735 F7 & W AXNGT -, G, @ T AT WE -

%% ‘9 : 59 GF 4 997 G@ 1 @ 16 7% F GE FoT &1 JE9%F F97 1 3F #
&1

%€ q: 39 G5 7 g7 e 17 § 26 7% FT I 97 8/ JO9F FoT 2 5
7 81

Gue ‘G : 7 G F go7 gEr 27 @ 31 T% A Gq F7 81 JAF F9T 4 7B
# 8

g% T 57 G § 597 geq 32 @ 35 7% F7 G F97 &1 B FoT 6 A #
&l

(i) GUEF & § g9 7 ofak® QFey &3 77 81 oyval 59 § @ % [AHey Fr 8

231/(Set : C)



(3) 231/(Set : C)

General Instructions :

(i) All questions are compulsory.
(ii) This question paper consists of 35 questions, which are divided into four
Sections : 'A’, 'B', 'C' and 'D' :
Section ‘A’ : It contains 16 questions from 1 to 16. Each question carries 1
mark.
Section 'B' : It contains 10 questions from 17 to 26. Each question carries 2
marks.
Section 'C': It contains S questions from 27 to 31. Each question carries 4
marks.
Section 'D' : It contains 4 questions from 32 to 35. Each question carries 6
marks.
(iii) Internal choices are given in two questions of Section-D. You have to attempt
one from each.
gug — A
SECTION - A
1. % fiy) = |x|, f:R> R & : 1
(A) TP AR BES
(B) TG SR SABEH
(C) UDH T SNBEH el
(D) SEUH W ABEH el
231/(Set : C) P.T.O.
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fily=|x|,f:R— Ris:

(A) One-one, onto
(B) Many-one, onto
(C) One-one, into

(D) Many-one, into

2. tan_1(1)+cos_1(— %j % g HH 8 1
T 1ln
A -3 ® T
© D) T & BE T

The principal value of tan_l(l) + cos_l(— é) is :

e 11w
A) —-— B ===
) 12 (B) 12
r
©) 12 (D) None of these
3. 3 a| BRX COMX ) T ERA+A =2 R xF AT T 1
—cotx tanx 2
s s
A) — B =
(A) 4 (B) 3
o s
Cc) = D =
(C) 5 (D) e

231/(Set : C)



t t
If A= anx Cox,O<x<£andA+A'=2I,thenxis:
—-cotx tanx 2
T T
A) — B) —
(A) 4 (B) 3
T T
Cc) = D) =
(©) 5 (D) e
0 sino —cosa
4. A =|-sina 0 sinp |,d |A| & O 2
CoSs O —sinf 0
A) O (B) 1
(C) sin asin P (D) cos a cos B
0 sino —cosa
If A=|-sina 0 sinf |, then the value of |A| is:
CoSs O —sinf 0
(A) O B) 1
(C) sinasin P (D) cos a cos B
kx+1 , X<5
5. AR f(x)= x=5TW Tqq &, a k H AW Fq HiorQ|
3x-5 , x25
kx+1 <5 . .
If f(x)= x is continuous at x = 5, then values of k.
3x-5 , x25

231/(Set : C)
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6. AT TH & H M 0.5 cm/sec H & & T@ W 8, A A & oo & & oG qoN

2 cm %, | R 1
A 3 cm3/sec (B) 0.125 cmS/sec
(C) 6 cms/sec (D) TH & Pig el

If an edge of a cube is increasing at the rate 0.5 cm/sec, the rate at which the
volume is increasing at the rate when edge is 2 cm, is :

Aa) 3 cms/sec (B) 0.125 cms/sec
(C) 6 cm? /sec (D) None of these
7. @ x> +3y+y? =5 & &g (1, 1) W @R &l F@vT s ¢ 1
5
@) -2 ® -
© -+ (D) T d A T

The slope of the tangent to the curve x2 + 3y + y2 =5at (1, 1)is:

5
A) 2 B) —-—
(A) B -3
(@) —% (D) None of these
8 ISinzx_coszxdeF[HH%’ ]
sin? x cos? x
(A) tanx+cotx+c (B) tan x+ cosec x +c
(C) —tanx+cotx+c (D) tanx-cotx+c

231/(Set : C)
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(7) 231/(Set : C)

sin2 X — cos2 X

sin2 xcos2 X

dxis equal to :

(A) tan x+ cot x+c (B) tan x+ cosec x + ¢
(C) —tanx+cotx+c (D) tanx-cotx+c
leogxdx SR R ¢ 1
2 2 2
(A) M+c (B) x—logx—x—+c
2 2 2
x2 x2 .
—logx-—+c
© S logx-= (D) H & Hi§ Tl

leog x dx is equal to :

2
(A) (x102gx) te
2 2
X X
B) —logx-—+c
(B) 5 log 5

2 2
X X
C) —logx—-——+c
(®) 5 g )

(D) None of these

TH y=ax® TE q WBF T} 8, H TGhd THHT M BT 1

3

Find the differential equation of the family of curve y = ax”, where a is arbitrary.

231/(Set : C) P.T.O.



11. T T WY = o35+ g e B D

(A)

(B)

(€)

(D)

The general solution of the differential equation

(A)

(B)

(€)

(D)

231/(Set :

(8)

dx

3e3* —4e* = ¢

3e3* —4e* = ¢

3e3* +4eM = ¢

C)

d )
ay _ e3x+4y is :

231/(Set : C)
1



12.

13.

14.

(9) 231/(Set : C)

I P(A) = 0.3, P(B) = 0.6 31X A 3R Bads ge-d &, @ PA U B) & 9 © : 1
(A) 0.72 (B) 0.9

(C) 0.18 (D) 7 & P T

If P(A) = 0.3, P(B) = 0.6 and A and B are independent, then PAuU B) is :

(A) 0.72 (B) 0.9

(C) 0.18 (D) None of these

T T9 Hl 4 9K Bdl oAl 81 I I8 W 6 M T Ihadl &, af 2 SX 6 9 &

BRI % : 1
1 25

A 36 (B) 1296
375 :

© 506 (D) T8 & ®I§ T

A die is thrown 4 times. Getting 6 on die is success. Then probability of 2

successes is :

1 25
A < B To0a
296

(@) 375 (D) None of these

1296

T ol TE B T AT H Sl § 2 T Aq0H T@EH TR T IER B G B
SRERAT S FI BT 1
Two cards are drawn successively with replacement from a well-shuffled pack of

52 cards. Find the probability distribution of number of aces.

231/(Set : C) P.T.O.
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15. A9 B# Ram § A(1, 2, -3) 3R B(-1, -2, 1) % @M § a1 960% aRky & ¢ 1
(A) -2i—4j+4k (B) 2i+4j-4k
(C) 0i+0j-2k (D) #
The unit vector joining the points A(1l, 2, -3) and B(-1, -2, 1) directed from
Ato Bis:
(A) -20-4j+4k (B) 2i+4j-4k
(C) 0i+0j-2k (D) #

16. Y@l x+13=yg4=Z;5 A X;2=y5‘1=z+33 3 &9 B A T BT

x+3 y-4 z-5 x-2 y-1 z+3

Find the angle between the lines and .
-1 8 4 2 5 -3
gue -9
SECTION - B
17. zri%f(x)=‘6‘x+i,x¢§,a‘rfoﬂx)§|ﬁ#ﬁmsm?rf‘l(x) Al 19 & 2
x —
If f(x)= 4x+3 , X # 2, then find fof{x). Hence find f_l(x).
6x -4 3
18. 3IMsY % : 2
sin_1(2x\/1 - x2j =2sin”! X, -1 <x< 1
V2 2
Show that :

sin_1(2x\/1 —xzj =2sin”! X, -1 <x< 1

231/(Set : C)
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2 -3 1 ,
19.?11?A:L 3 4},EﬁAA§ﬂHEﬁﬁlQl

fa=2 3 l,ﬂndAA'.
1 3 4

20. IR y=(sinx)*, @ W am i

dx
. . dy
If y =(sinx)*, find =Z.
Y= ) dx
21. QMY fF -
1+a a
b 1+b
c c
Show that :
1+a a
b 1+b
c c

2

a
b
1+c

a
b
1+c

=(1l+a+b+c)

=(1l+a+b+c)

L2
22. 7Y y=sin_1(1 ad },0<x<1,a‘rf—dz EIREEAIE L

1+x

2

—ain~L
If y=sin [ 5

1+ x

231/(Set : C)

d J,O<x<1, then find ﬂ
dx

231/(Set : C)
2

P.T.0O.



23. A A HIT :

Evaluate :

24. A A HIOT :

Evaluate :

25. 3dhd FHIHT %+2tanx.y:sinx B BA DI

Solve the differential equation ™ +2tanx.y=sinx.

231/(Set : C)

(12)

I 1
x(1+log x)

1
-[ x(1+log x)

n/2
I sin? x dx
-n/2

n/2
I sin? x dx
-n/2

dy

231/(Set : C)
2
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26. T% {FH H O X IVEW X T TW H G H T G BT 2

Find the mean number of heads in three tosses of a coin.

glg -4
SECTION-C
27. THIHT tan_lﬁlxj = %tan_1 x, x>0 T B 4
X

Solve the equation tan_l(1 — xj _1 tan™! x, x>0.
1+ x 2
28. HF f(x)= x> —5x2 —3x & [T AR [1, 3] T WA AT BT TG BT 4

Verify Lagrange's mean value theorem for the function f(x)= x2 -5x2 -3x on
the interval [1, 3].

29. 100 cm® N AW I€ IR B § AW T a9 aa fesat @ Boar o HaE 7
HifTT 4

Among all closed cylindrical boxes volume 100 cm?, find the radius and height

of box which has minimum surface area.

30. T Sgfoshedid ued @ qden § U fEmfl @ @ U SFdr & A1 IgAN Sl 81 366 Sl
Wﬁq@w%%@wq&wwﬁm%ﬁmﬁwwmaﬁaﬁm

%%|Wwiﬁmaﬁasrwaﬁzs%,a‘rw%@mwﬁaﬁq@waﬁaﬁﬁm 4

231/(Set : C) P.T.O.



(14) 231/(Set : C)

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

answer or guesses. Let % be the probability that he knows the answer and % is

the probability that he guesses. Assuming that a student who guesses the
answer will be correct with probability % Find the probability that the student

knows the answer given that he answered it correctly.

31. 39 %f‘ﬂﬁ H AABA G HW BEe MY A, B &R ¢ & Rafy @Ry (position vector)
FE (—i +2]+4K), ((+]+k) R (i—%j+41€) g 4

Find the area of the triangle with position vector of the vertices A(—i + 2] + 4k),

B(i + j+k) and C(f—%j’+4l€).

qus -

SECTION-D

32. =i gl & M & oege fafy @ & &I ¢ 6
3x+2y—-4z=-5
2x-3y+5z=11

x+y-2z=-3

231/(Set : C)



s ifog
3a
-b+a
-c+a

Prove that :

3a
-b+a
-c+a

—-a+b
3b
-c+b

—-a+b
3b
-c+b

(15) 231/(Set : C)

Solve the following system of equations by matrix method :

3x+2y-4z=-5
2x-3y+5z=11

x+y-2z=-3

3TeE
OR

-a+c
—-b+c |=3(a+b+c)(ab+ bc+ca)
3c

-a+c
—-b+c|=3a+b+c)(ab+bc+ca)
3c

33. T (x-2)°+y° =4 AT x%+y? =4 F R & F &6 T BT

Find the area of the region bounded by the curves m-29+y2=4 and

x2+y2=4.

231/(Set : C)
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(16) 231/(Set : C)
ad x? +y? =8x AN y? =4x & AW T & F &G T HioTY

Find the area included between the circles x2 + y2 =8x and inside y2 =4x.

34. @l le y_ll_z Oaﬂwx 2 y_51 z+1%aﬁaaﬁaﬁaﬁ§&aﬁ#ﬁ1ﬂ|6

Find the shortest distance between the lines x2—1 _Y _11 _Z I 0 and

x2ylz+1
3 -5 2

35. TF HA &l TR & §0 ET @Rgs @ SR 8l A YRR & T S R & a9 7 8
firfe e’ X 5 fiMe Sfie § @0 81 B YR & TF fagd & a9 § 8 fiFe %k oI} 8
e Siied § @ 21 FH & T el & o 3§98 20 fFe ok Slied & [ 4 =ve
SUAH Bl A TRY & §[d e W 50 Fo X B TERY W 60 Fo & @M Il &1 8 Fuh
YR & fobee Ffa g SHIQ foh SEehr A9 A Bl IHHT ard |l Fd i 6

A company manufactures two types of novelty souvenirs of plywood. Type A
requires S minutes of cutting and 10 minutes of assembling. Souvenirs of type B
requires 8 minutes each for cutting and 8 minutes of assembling. There are 3
hours and 20 minutes available for cutting and 4 hours for assembling. The
profit for type A is Rs. 50 and Rs. 60 for each of type B. How many souvenirs of
each type should be manufactured to maximize the profit. Find maximum profit

also.

231/(Set : C)
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General Instructions :
(i) All questions are compulsory.
(ii) This question paper consists of 35 questions, which are divided into four
Sections : 'A’, 'B', 'C' and 'D':
Section ‘A’ : It contains 16 questions from 1 to 16. Each question carries 1
mark.

Section 'B' : It contains 10 questions from 17 to 26. Each question carries 2
marks.

Section 'C': It contains S questions from 27 to 31. Each question carries 4
marks.

Section 'D' : It contains 4 questions from 32 to 35. Each question carries 6
marks.

(iii) Internal choices are given in two questions of Section-D. You have to attempt
one from each.

gus — A
SECTION - A
1. IR f)=x* R RO R M fin e : 1
(A) T AR ABEH
(B) Tl W SRS e
(C) TgUH IR SABEH

(D) ¥ Tl T ABEH

231/(Set : D) P.T.O.
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If f(x)= x* and f:R— R, then f{n is :

(A) One-one, onto (B) One-one, into
(C) Many-one, onto (D) Neither one-one nor onto
2. tan”! \/g—sec_l(—Q) %l &4 HIT T 1
® -3 B =
© = D) =

The principal value of tan~! /3 - sec_l(—2) is :

o o
A) —— B =
(A) 3 (B) 3
21
(©) ry (D) =
o —sina
3.€ri%A:{C(,)S h— },a‘rAA'asrqﬁ%: 1
sin o cos o
A I
(B) _COSQOC sin? oc_
_sin20c cos? o |
© [2cosa 0
. O 2sina |

(D) 3™ | ®§ &

231/(Set : D)
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coso —sino
} then the value of AA' is :

If A :[ ,
sina cos o,

2 -2
A I B COosS™ O sin~ o
) ®) LinQa cos? oc:l
(@] FCOSOC O } (D) None of these
0 2sina
0 3 1
4. I |A|=-3 0 -2, d |A| FIF B: 1
-1 2 0
(A) 443 B) -4/3
€ 1 (D) O
0 3 1
If|A|=|-+/3 0 -2, then the value of |A] is :
-1 2 0
(&) 4V3 (B) -4V3
€ 1 (D) ©
s.qi%f(x)={7”(x2‘2x) o X=l I wWaA T AT AT 1
4x+1 , x>1
(A) O (B) 4
©) -5 (D) 5

231/(Set : D) P.T.O.
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2
If f(x)= {k(x —2x) . xs 1, is continuous at x = 1, then the value of A is:
4x+1 , x>1
A) 0O (B) 4
€) -5 (D) S
6. TF NAHR JAG H B 1 cm/sec # W 98 W B 6@ Toad & de7 @ & o
Efglig’lQ, e S B 2 cm R 1

Radius of spherical bubble is increasing at the rate 1 cm/sec. Find the rate of
change of its surface area, when its radius is 2 cm.

7. @ ay’ =x° & &g (@m?, am®) W wREn & yave & 1
() 37’” B) m
© - (D) T & 7 T
m

The slope of the tangent to the curve ay2 =x3 at the point (am2, am3) is :
3m
A — (B) m
2
c - 2 (D) None of these
3m
8. [27290SX g o A ¥ - 1
sin® x
(A) 2tanx-3secx+c (B) 3 cosecx—-2cotx+c
(C) 2cotx+3cosecx+c (D) TH | PR Tl
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IZ—SCosx

sin2 X

dx is

(A) 2tanx-3secx+c
(B) 3 cosecx-2cotx+c
(C) 2cotx+3cosecx+c

(D) None of these

9. A A HINW : 1

jxezxdx

Evaluate :

J.xe2xdx

10. y=ae?® +be 2" TN WERA @l & URAR H TGhd THHT ST BT, Sl a AX b

wfess 2 1
Find the differential equation of the family of curve given by y = ae?* + be 2%,
where a and b are arbitrary.

11.%%%:44—# 2 <y<2 % AN & B 1
(A) y=2sin(x+9 B) y=2sinx+c
(C) x=2{(@4-y?) +c (D) FH & &5 T

231/(Set : D) P.T.O.
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General solution of the differential equation% =44 - y2 —2<y<2is:
(A) y=2sin(x+¢ B) y=2sinx+c

C) x=244- y2) +c (D) None of these

12. ﬁAﬁTBMWW@WHﬁﬁWW&%WW%%aﬂwé%f,a‘r
I I WaT ®Y § &7 A 2, A Y q FY hO W B &R & P P WGhAT & 0 1

(A) (B)

olu

(€)

(D) FH & &8 Tl

Probability of solving a problem by A and B independently are é and % . If both

try the problem independently the probability that at least one of them solves is :

1 5
(A) : (B) A
(@] % (D) None of these

13. Q UH P TH G 4 S Bebl Sl 81 QAN 96 X TH G §e N @ ghadl 3 9,
2 Gl ST H1 TEkdT Sd it 1

A pair of dice is thrown 4 times. If getting a doublet is considered as success.
Find the probability of 2 successes.

231/(Set : D)
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14. T% O & TEEl § & T AGHA Wb S g1 AT X IHFRE H AEAN @0 8, A E(X) H
A S i 1

Two cards are drawn at random from a deck of 52 playing cards. X be the

number aces obtained. Then find the expected value of X.

15. ORI 20 - 3]+ 6k & &M F 14 9= aleT ® : 1
(A) 14(2i - 3 + 6k)

2i -3 + 6k

(B) 14

(C) 4i-6j+12k

(D) T § B -l

The vector of magnitude 14 unit in the direction of 2i — 3j + 6k is :
(A) 14(2i - 3j + 6k)

2i —3j + 6k

(B) 14

(C) 4i-6j+12k
(D) None of these

16. THTAl 2x —y+3z—1=03N 2x+y—2z+5=07% s P P 3T PO 1

Find the angle between the planes 2x -y +3z-1=0and 2x+y-z+ 5=0.

231/(Set : D) P.T.O.
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SECTION-B

quE -

17. 3§ f(x)=3x+4, f:R—{%}eR—{%} M g(x)=M,g:R—{§}—>R—{Z},

Sx-7
ar gofix) #d it

5x-3

x-=17
then find gof (x).

Iff(X)=gx—+4, f:R—{Z}%R—{g} and g(x):7x+4,g;R_{§}_>R_{Z},

5 5x-3

18. oMY & ¢
_,.3
tan~! 3x x2 :Stanlx, —LSxSi
1-3x \/§ \/§
Show that :
.3
tan ™! Sx-x =3tan ! x, —LSxSi
1-3x> V3 V3

1
19. I A=|-4| X B=[-1 2 1], @ ABSIX BA 3@ Fivm
3

1
If A=|-4| and B=[-1 2 1], then find ABand BA.
3

231/(Set : D)
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20. I fF : 2
a b c
a+2x b+2y c+2z|=0
X y A
Show that :
a b c

a+2x b+2y c+2z|=0
x Y z

21. (sinx)°S* & xH TN AT BRI 2

COSs X

Differentiate (sin x) with respect to x.

22. & x=a(cos t+ tsin f), y = a(sin t— t cos 1), al % S T 2

If x=alcost+ tsin t), y =a(sin t—- tcos t), then find %

23. T 3T BN : 2
J- sin x . dxe
(1 + cos x)
Evaluate :
J- sin x . dx
(1 + cos x)

231/(Set : D) P.T.O.
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24. HF TG W :

/2 .
J~ (sin x — cos x) dx

1+ sin x cos x

0

Evaluate :

/2

(sin x — cos x) dxe

g 1+ sinxcos x

25. 3aHd THIHT ii—dz+2y=x & A 8§ B

Find general solution of the differential equation % +2y=x .

26. I X H TR s 39 THR 2 & -

0.1 , x=0
P(X = x) = kx , x=197 2
k(5-x) , x=371 4

0 ST AT

@ k& A AR PX < 2) FT B

The probability distribution of X is given as :

0.1 , x=0
P(X = x) = kx , x=1or 2
k6-x) , x=3or4
0 otherwise

Find k and PX < 2).
231/(Set : D)
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gog - |
SECTION-C

27. &g FIRT & : 4
tan_l(\/1+x—\/1—x] T 1 1

=——-—CcOos X
Vit x+41-x) 4 2

- 1
Sgl —— < x <1
V2

Prove that :
AfV1+x-V1-x) nm 1
tan =—-——CO0S "~ X
Vit x+41-x) 4 2
1
where ——=<x<1
2
28.Wﬂx)=s1nx+cosx,0§xsgwﬁ%%qﬁquwqﬁm| 4
Verify Rolle's theorem for the function f{x) = sin x + cos x, 0 < x < g
29. T flX) = x —sin 2x & I [0, 2n] H I=gew o} fr=iqq 99 a1 4

Find maximum and minimum value of function f{x) = x — sin 2x in the interval
[0, 27].

30. T I0 ¥ 2 A AR 6 FM A 81 TR AT A 4 I@ IR 4 F K ¥ @ A Agew
TR 39 4 TF e Ml T 21 AR 98 W A 8, O Sue 9B Od § M e @
1 IBEI IR R NI 4
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A bag contains 2 red and 6 black balls and another bag contains 4 red and 4

black balls. One of the two bag is selected at random and a ball is drawn from it.
The ball is found red. Find the probability that this ball is drawn from first bag.

31. B e oW A(1, 2, 3), B(-1, 0, 0) 3iR C(0, 1, 2) B I8 &%d S BT 4
Find the area of the triangle joining the vertices A(1l, 2, 3), B(-1, 0, 0) and

c, 1, 2).
gus -7
SECTION - D
32. f=ifcid THiBter g @l ofege fafr | &t il - 6
x-y+t2z=1
2y-3z=1

3x—-2y+4z=2

Solve the following system of equations by matrix method :
x-yt+t2z=1
2y—-3z=1
3x-2y+4z=2

e
OR
g FioT
x  x2 1+px3
y y? 1+py® | =0+ pwz)(x-y)y-2)z-x)
2

z z 1+pz3

231/(Set : D)



33.

34.

(15) 231/(Set : D)

Prove that :
x  x2 1+px3
y y 1+ py° | = 1+ pxyz)(x - Y)ly - 2)(z - x)
z zZ2 1+pz3
T (x-1)2 +y? =1 AR x?+y? =1 & B gL H &%q T i) 6

Find the area of the region bounded by the curves (x—l)2 +y2 =1 and

x2+y2:1.

OR

qq 4x? +4y? =9 B I & F AABA A PO, T Wawd x2 =4y $ A=K &

Find the area of the circle 4x? +4y2 =9, which is interior to the parabola

x2:4y.

v 20 Y222 g 2R Y 2L 3 i ot g g W A 6

x-6 y-2 z-2
-2 2

and

Find the shortest distance between the lines

x+4_i_z+1
3 -2 -2
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35. TF & & THR P SR A 3R B 9K 21 A THR % U SE B a9W F 9 W §2 iR
S IS Wiy o H F 1 geTr T & e B P UTH IHE oMW H 12 W g @R
e g 9 H 3 9 §¢ T &1 SHB U s9M $ [T 180 ¥ He SR Wiy & fow

30 =W €S IUA &1 BN B A B TH 3HE W 8,000 Fo AN B H T TR W
12,000 To FH N B &l 39 A X B H fhawi-fha=il SHeai a9 aeT frad Iqe

A ITaH & ¢ Segaq @ |l ST il 6

A company makes two types of product A and B. One unit of product A requires
9 labour hours for fabricating and 1 labour hour for finishing. Each unit of type
B requires 12 labour hours for fabrication and 3 for finishing. Maximum labour
hours available for fabrication is 180 and for finishing 30 labour hours are
available. The company makes a profit of Rs. 8,000 on each unit of A and
Rs. 12,000 for one unit of B. How many items of each A and B should be

manufactured to realize a maximum profit ? What is the maximum profit ?
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