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i

Time allowed : 3 hours] [Maximum Marks : 100
iR e - 3 gve] [ser@aw a1 - 100

General Instructions :

1.
2.

All questions are compulsory.

The question paper consists of 29 questions divided into four sections — A,B, C and D. Section A comprises 10 questions
of one marks each, Section B comprises of 12 questions of four marks each, Section C comprises of 7 questions of six
marks each.

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

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

Use of calculators is not permitted.
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SECTION A
s
all alZ al3
1. For the determinant |a, a, a,|, find the value of a, A +a, A, +a,A;, A, is cofactor of element ;.
a31 a32 a33
ail alZ a13

RO |a,,  a a,| ® v a,A, +a,A, +a,A,, 31 T w1 BN Safd A, 3999 @jj BT TEETS T |

22

a a a

31 32 33

2. Without expanding, evaluate the following :

o= gRor oy 91 &1 /9 S7a $ifTg
2 4 6
-1 6 -3
5 3 15

3. Issine function onto in the set of real numbers ? Give reasons.
FIT Bl Sine aRAfds ARl & g H ATWIEH & ? BRI Y |
4.  Using principal value, evaluate the following :
TR AL BT FANT B gY A &1 w9 A g

l( Zﬂ) ! 1(. 27[)
cos | cos— |+sin | sin—
3 3

3 25
5. LetA=|4 1 3| ExpressA assum oftwo matrices such that one is symmetric and the other is skew symmetric.
0 6 7
3 2 5
At (4 1 3| AS U I AgE @ A & v H faRey R 9 te 9efia oregg den o faww |aAfid omeE B |
0 6 7

x12

6. Evaluate : 59 s @I j sin® xdx .

-x/2

dx

7. Evaluate:ﬂﬂamaﬁﬁt{:jT.
a + be

1 1
8.  If the position vector a of a point (-5, 4 ) be such that ‘a‘ =13, find 4.
1 1
It fag (-5, A1) den wker a &1 a1 A &1 A4 910 HIfY Sfafds ‘a‘zls.

9. Inasingle throw of three dice, determine the probability of getting a total of 5.
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T O B Th b H 5 BT ANT DI YT R bl UIRIBT ST BT |

10. If a isaunit vector and (x —a).(x+a) = 8, find ‘x‘

It a ve THhie afewr § o (x—a).(x+a)=8, o ‘x‘ BT AM T BT |
SECTION B
gus

0 1 10 . s "
11. If A= 0 0 and | = 0 , prove that : (al +bA)” =a’l +3a’bA.
1

0 1 1 0 . s ,
afe A= Tl = a1 fag a1 f&5 s (al +bA)” =a’l +3a’bA.
0 0 0 1
or 3rerar

If A=

isinng cosnd

cos@ isind
isind cosé@

L. N . \ cosng isinnd
, then prove by the principle of mathematical induction that : A" = .
cos@ isind
A=

cosn@d isinnd
}amwm mmw[ }
isind cos@

isinng cosnd
12.  The function ‘f* is defined as :
ax’+b, if x>2
we ‘f’ 39 yeR Ry & ¢ f(X) = 2, if x=2.
2ax—-b, if x<2
Find the constants a and b, such that the function is continuous.
3R a AT b S BT Sl e |aq 2 |
13 Let f:{2,3,4,5} > {3,4,59}and g:{3,4,5,9} — {7,11,15} be functions defined as f(2) = 3, f(3) = 4, f(4) = 5, f(5) =
5and g(3) = g(4) =7 and g(5) = g(9) = 11. Find gof. Also find the domain and the range of gof.
A A we f:{2,3,4,5) - {3,4,5,9} 7o g:{3,4,5,9} — {7,11,15} & v uRufi ¥ 5 £(2) = 3, f(3) = 4, f(4) =
5f(B)=5amg@B)=g@)=7andg (5) =9 (9) =11 &R g | ST PIRTY, T TAHT W IR GRAR 1 71T BIRTY |
14.  Find the interval (s) for which the function f (x) = —2x® — 9x? — 12 x + 1 is increasing or decreasing.
T8 SIS A DI e g werd f (x) = —2x3 —9x2 —12 x +1 # g o & &1 & 2

15.  From the differantial equation corresponding to the function ax?® +by?® =1.

weT ax > + by 2 19 IJAR el FHHROT T80 |

16. Solve the following differential equation :
1 sram e AHIGRT B DI -

ydx — (x+2y°)dy =0

or 3rerar
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17.

18.

19.

20.

21.

22.

23.

d
Solve the following differential equation:f=1 s/@@a TR &1 BIFTY :xd—y =y +Xxtan X.
X X
A pair of dice is thrown. Find the probability of getting 7 as a sum, if it is known that second dice always exhibits a prime
number
T IR TH G TP O § | TR TR MY 3BT BT INT 7 BN BT WRAGAT G DI Sadh S8R IR R Aag T 3T AHAT 81 MY |
Find the foot of the perpendicular drawn from the point A (1,0,3) to the join of the pints B(4,7,1) and C(3,5,3).

fag A (1,0,3) & o fawgeit B(4,7,1) 7o C(3,5,3) W i ¢ oF &7 UTg ST BT |

If $+ $+ § 2$+ 5%, 3$+ 2?— 3§ and $— 6?— § are the position vectors of the pints A,B,C and D respectively, find the

v wu wu w

angle between AB and CD . Deduce that AB and CD are collinear.

or
Points L, M,N divide the sides BC,CA and AB of triangle ABC in the ratio 1:4, 3:2 and 3:7 respectively. Prove that

uau U

XII‘_ +BM +CN s a vector parallel to CK , where K divides AB in the ratio 1:3.
afg $+§+§, 2$+5§3$+2$—3§H@T $—6§—§Wz fag A,B,C derr D & Refay wfeer € @ X‘é = (L;I]:l) @ = o1 PO

i wa
o PIRY | 96 gRT 9arsy f6 AB dem CD W& 2|
arerar
fag L, M,N &=t fnst ABC @ it BC,CA e AB & maer 104, 3:2 o 3.7 & ogud ¥ dfed ¥ g aiftw f&

u e wa ua

AL + BM +CN #feer CK & warR 8 rafds K, AB @1 1:3 & 3rgura # fvifoa a=ar 2

Write in the simplest form: wera w7 # forag @, 1 V1+sin x —+/1-sin x |v
M1 +sin x + +/1-sin x

or 3{Jdar
IF cos ™ x+costy+cos™tz=r,thenprovethat x? + y2 + z% + 2xyz = 1.

afe cos ' x+costy+costz=x, TREFIF x? + y2 4+ 2%+ 2xyz =1 -

Provethat:ﬁ@a%‘lﬁt' “tan -1 1_+ tan -1 £+ tan -1 £+ tan -1 l - l
3 5 7 8
3
Evaluate:j(;;x2 _ S)dx , as limit of sums.
1

At &1 e A= AR R _.3'(3X2_5)dx,aﬂm=f§|ﬁaﬁﬁm
1

SECTION C
s |

Using properties of determinants, prove :
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(b+c)®> a® bc

SRR & o1 — e BT AN B gY R AT P (¢ 1 a)2 b2 cal=(a—b)(b—c)(c—a)(a+b+c)@+b?+c?)-
(a+b)> c* ab
or 3ferdar

1 -1 2|-20 1
Usetheproduct | o _g3|l g 5 _g|tosolvethefollowing system of equations :

3 -2 4|16 1 -2
X-y+2z=1;2y-3z=1;3x-2y+4z2=2.

1 -1 2|-2 0 1
0o 2 -39 2 _3 @ IO BT TN IS [T FHIGHROT BRI T & BT

3 -2 446 1 -2
X-y+2z=1;2y-3z=1;3x-2y+4z=2

24. Make a rough sketch of the region given below and find its area using integration :

I R T &7 B @ier Wik dr Hed A gRT 396 &% T g P ¢

{(x,y):Osy§x2+3,0£ys2x+3,0£x§3}

25. Find the local maximum and local minimum values for the function f(x) = —x +2sinxin [0, 27z, Also indicate the

points at which local maximum and local minimum exists.
or

A point on the hypotenuse of a right angled triangle is at distances a and b from the sides. Show that the length of the

2/3 2/3\3/2

hypotenuse is at least (2™ +b"")"".

wer f(X) =-x+2sinx [0,27], & fory <o Seaqw den i freae A9 w1 B | ST Regell @ A =g AR R w

W Segad 3R @b feTas /19 o &Rd 2 |
aferar

T TEGI BYS & Pof W Y favg ol W BHE: a qur b gf w Red &) quisy 6 bl @) o w9 @ ww (a7 + b)Y

BT |
z T
L X+
26. Evaluate:ﬂwamaﬁm:jidx
. 2—C0S2X

4
27. A farmer decides to plant upto 10 hectares with cabbages and potatoes. He decides to grow at least 2 but not more than 8
hectares of cabbages and at least 1 but not more than 6 hectares of potatoes. If he can make a profit of Rs. 1500 per
hectare on cabbages and Rs. 2000 per hectare on potatoes, how should he plan his farming so as to get the maximum
profit? From an LPP and solve it graphically.
TF fHAM 10 TICIR & 7 3T TAT A I $T 999 FRa1 81 T8 B9 9 $F 2 TICoR T AP o s 8 zacor & o il
I BT Feaa FRAT & T FH A B 1 TICIR AT A0S | 3IfF 6 TICIR &F ¥ A W &1 (e9g vl 71 IR A 15009, Ui
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TFCIR P M T TR Tl 2000%. FRT TICIR BT o 37Te], W BT 1 3MHaA o & forl I f5d TR @ S A1 a= i arfee?
e e v FwRn (LPP) 991ST e U6 T 39 B BT |
28. The probability that a student entering a college will graduate is 0.6. find the probability that out of a group of 6 students

(i) None (ii) At least one (iii) At most 3 will graduate.
g fenea # vaw oF arel v faeneft & Fae 89 @ wiRiedt 0.6 | e s i 6 6 RenfdEt & W A
(i) T o =&t (ii) &9 & &9 TF (iii) =1 & <1 3 faemeft was 8
29. Find the vector equation in the scalar product form, of the plane passing trough the pints (1,0,-1), (3,2, 2) and parallel to

theline T =i+ j+A(i—2j+3K).

fasgatt (1,0,-1),(3,2,2) & S drerm wadel S fb ¥ ?zi+j+ﬁ(i—2j+3k)$m-—vr<'%", 5 afeer e wu § @l
THrRoT forRRau |
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