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Note: First 15 minutes time has been allotted for the candidates to read
the question paper.
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General Instructions:
(1) There are in all nine questions in this question paper.
(i1) All questions are compulsory.

(111) In the beginning of each question, the number of parts to be at-
tempted are clearly mentioned.

(iv) Marks allotted to the questions are indicated against them.

(v) Start solving from the first question and proceed to solve till the
last one. Do not waste your time over a question you cannot solve.



1. 3 qUE HIST |

& @UE & Hal [qdhed JAH AT IT-Jieaar 7 fafaw
|

@) f(x) = |z| T ETAME AT f - R — R & 1

(C) TahaT, [ AT=F1aah &l
(D) T AT Tl 3T T & A=FZeh
@) TR R = {(a,b) : a = b—1,b > 3} q=aF N T IRyTIvT
gar: 1
(A) (2,4) € R
(B) (4,5) € R
(C) (4,6) € R
D) (1,3) € R
@m) foﬂ/Q 1+\%Tx T A 81T 1
(A) 0
(B) 3

©) =
(D) =

() ATHT THIRL 9% = {1 + (%)?gﬁ-ﬁﬁrgz 1
(A) 1
(B) 6
©) 3
(D) 2
() SATR -6 — j-j+ kX kATAFE : 1

2



(A) 0
(B) 1
(©) 2
(D) 3

1. Do all parts.

Select the correct option of each part and write it on your answer-
book.

(a) The modulus function f : R — R™ given by f(z) = |z| is 1

(A) one-one and onto
(B) many-one and onto
(C) one-one but not onto
(D) neither one-one nor onto

(b) A relation R = {(a,b) : a = b — 1,b > 3} is defined on set N,
then 1
(A) (2,4)
(B) (4,5)
©) (4
(D) (1

€ER
eER
,6) € R
,3) € R
(c) The value of foﬂ/ : HdJ—faﬂ will be 1
(A) 0
(B) 5
(OF:
(D)

1
2Y 3
(d) The degree of differential equation 9% = {1 + (@) } is 1

(A) 1



(B) 6

(©) 3
(D) 2
(e) The value of expressioni g —5 j + kX ks 1
(A) 0
(B) 1
(©) 2
(D) 3
2. T §US FITAT
(&) Cot_1{¢xé—_1};az>1chl qAqH &9 H fAfET | 1
@) g HIfSU e FA=T f(z) = |z|, 2 = 0 HAT & | 1

~ 2
(T) ATHA THIHL] a:y% + z (%) —y (j—i) — 2 & 919 T

HITST | 1
(&) TfT P(A) = 0.12, P(B) = 0.153T P(B/A) = 0.18dTr P(ANB)
T H{T T AT | 1

(&) Tfestt —2i + j + 3k 3T 30 — 2 + k F T HT R T HITAT | 1

2. Do all parts :

(a) Write cot™! { \/ﬁ} ;2 > 1 1n the simplest form. 1
(b) Prove that the function f(x) = |z| is continuous at x = 0. 1

2
(c) Find the degree of the differential equation xy% +x (Z—z) —

y(j—g)zz 1

(d) If P(A) = 0.12, P(B) = 0.15and P(B/A) = 0.18, then find the
value of P(AN B). 1



(e) Find the angle between the vectors —2i+j+ 3k and 3i — 2] + ko1

3. T |US AT :
@ T f:R— RTUTg: R — REAT &AM f(x) = cosx TAT
g(z) = 3’ g URTNa s ar Mg AT go f # fog. 2

(&) ATRA THIERT g d + (2 —y?)dy = 0 FT AT & 1A AT |
2

@) g AT iE (4,4,2), (3,5, 2) AT (—1, —1, 2) T GHATIT f0IST
B 2

2 2 (N o
(‘El‘)aﬁ’[gig xy] [g 8],a‘l‘x,y,z§w‘m-1 STl &I | 2

3. Do all parts :
(@) If f: R— Randg: R — Rbefunctions defined by f(z) = cosx

and g(z) = 3x° respectively, then prove that go f # f o g. 2
(b) Find the general solution of differential equation y dz+(x—y?)dy =

0. 2
(c) Prove that (4,4,2), (3,5,2) and (—1, —1, 2) are vertices of a right

angle triangle. 2
d) If [95“" :i ;y] _ [g 2] . then find the values of .y, . 2
4. T¥T GUS HITT :

(F) TITEC fF FAT f(2) = 722 — 3 UH TIHT oA & STaieh z > 0.

(@‘)Hﬁ'&fﬁ‘(aJrg)BﬁT(a—b ﬁ‘ﬁ‘wmm 9T FEad ATAE Ie9T
sllclchll\rl'\ \ﬂEIa—Z+j+k b—z+2]+3k 2

\_/

(IT) T T T AT AT FHIGIT 22 = L = =0 Fr gear afew
T H GHISHOT JTT ST | 2




() T Iof 7 4 THE AT 2 AAT G & TIT TAL I H 3 TR AL 5
FTAT 1K & | FTE TS O F U G [Faredl S ar a4 3
FTAT BI hl TAHAT ST AT | 2

4. Do all parts :

(a) Show that the function f(x) = 7z* — 3 is an increasing function
when z > 0. 2

(b) Find the unit vector perpendicular to each of the vectors (a+ l;) and
(@—Db)where @ =i+ j + k, b =1+ 2j + 3k. 2

(c) If the Cartesian equation of a line is ”35 3”7“1 = 256, then find its

equation in vector form. 2

(d) There are 4 white and 2 black balls in a bag and in another bag 3
white and 5 black balls. Find the probability of getting both black

balls if a ball is drawn from each bag. 2
5. T |US FIWT
(@) TfT R, TIT R, O =9F AH I qoadT §a9 &, ar (94 a0 f&
Ry N R, VT U& goaar 999 & | 5
(@‘)H'I%A—[O tan_]?ﬁ‘ﬁg FfSTT fm (I +A) = (I -
tan 5 0
A) [Cf)soz —sinoz]. 5
SINa& COS &«
() tan~! (2L ) T ¢ F HITET ATheTT HIT T | 5

() YT = 14+ N2 — J+ k) TITF = (2i+) — k) +pu(3i+ 5 +2k)
& T & AT g3 T AT |

5
@) Ty = o AT fag AT (1+22) 54 + (20— )% = 0. 5

5. Do all parts :

(a) If Ry and R, be two equivalence relations on a set A, then prove
that R; N Ry be also an equivalence relation. 5

6



(b) If A = [ ! . tan _] then prove that (I4+A) = (I—A) [cgs @~ 01 :
tan 5 0 sIn(y  COS &
5
(c) Differentiate tan~! (%) with respect to . 5
(d) Find shortest distance between the lines 7 = i + j 4+ A\(21 — j + A)
and ¥ = (2i + 5 — k) + p(3i + 5 + 2k). 5
(e) If y = e™ ', prove that (1 + x%% +(2z - 1% =0. 5

6.6‘4&@7?@'&1{:

(2 ifr<—1

@ T fz)={22, —-1l<z<1

\2, x> 1

gz = —1TUT v = | TEHAT & Had &l S FHIAT | 5

(=) T |fEw d@, b AT AT i+ b+ 7= 0 FN HE F & | T
d@| = 3, ]b\—43?rl‘|5|—2("ﬁ'a b+b-C+C-aH T T

HITSTT | 5
(TT) §AT & Teh AT dl (0dT 5 cm/s HT &0 T q¢ T&l & | TAGA &l
AFA [T & F ¢ TET & Sa(h [qesdr Lecm § ? 5

(=) Fre=fafaa sraerda T & =91 Z = 3z + 2y &7 g fafr a

LaN (aNl e [ o=
L AdHNI el IS Sidlan .

r+y>8, 3r+oy<15 x>0,y>0 5
(@)%H'TTGFFGM c|“|-1 ST A, B, C & g7 &1 T i ‘Tt‘lﬁw
e 2, Leqiw %aﬁ‘w%gﬁ‘@‘wq FI TRdT JTd
| 5
6. Do all parts :
(0 ifr<—1
@If flz)=¢22, —-1<x<1
2, x> 1

\
Then test the continuity of the functionatx = —l andatx = 1. §

7
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f

(b) If three vectors @, b and & satisfying the condition a +
|d| =3, |b| = 4and |¢] = 2, then find the value of @ - b
5

+ = 0.
b-c+cC-

SH

b
_|_

(¢) The radius of an air bubble is increasing at the rate of % cm/s. At
what rate is the volume of the bubble increasing while the radius is
lcm? 5

(d) Minimize Z = 3z + 2y by graphical method under the following
constraints :
r+y>8, 3dr+oy<15 x2>0,y>0. 5

(e) The probability of solving a question by the three students A, B, C

are respectively - 100 5 L and 110, find the probability of solving the
question. 5
7. TS Th GUS ST :
2 0 —1
@) A= |51 0 | F HchH JTd AT | 8
01 3

(&) T T 30 — 2y +32 =8, 204y —2z = 1, 4o —3y+2z =4
H A7 (e § &eT ST | 8

7. Do any one part :

2 0 —1
(a) Find the inverse of the matrix A= |5 1 0 |. 8
01 3

(b) Solve the system of equations by matrix method :
X —2y+3z2=8, 20x+y—=z=1, 4dxr—-3y+2z=4. 8

8. @I% U QUS FIfSIT :

@) fog 9T fa & 72 foge 3913 i 9599 A"aT are 9a
T ST-SY &I tan ! (v/2) & | 8

8



(&) ATRA GHIR (2 — y)(dw + dy) = dor — dy F7 TF faferse g1
T AT, SGfh y = —1 TfT 2 = 0. 8

8. Do any one part :

(a) Prove that the semi-vertical angle of a cone with given slant height
and maximum volume is tan~!(1/2). 8

(b) Find a particular solution of the differential equation (x — y)(dx +

dy) = dx — dy wheny = —1if z = (. 8
9, HS TH GUS HITT :
) T T [ () o dy ;
() & AT : [ P 8
9. Do any one part :
(a) Integrate : [ (%) et dx 8
(b) Solve : [ FEAE 8



