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General Instructions:
| M P: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ'’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be
eval uated/checked.

SECTION-A 20
1. Attempt al parts:-
1-e. The nth derivative of log (ax+b) is  (CO3,K1) 1
(—1)m1gn
(@ (ax+b)

|:_ 1]::—1 ML
(b) (ﬂ'.’.‘ +E:':|” +1
(=10 (- 1)1 a”

(c) (ax +B)
(=11 (n-1)1a"
(d) (ax +B)"
1-a If the eigen values of amatrix A are4, 5, 7 then write the eigen values of A"l are 1
(CO1,K1)
(@ 4,557°
(b) 4,57
(o0 V4,15 17
(d) none of these
1. Ifu=sin-! £ +tan—! i.ﬂmn the value of xﬂ +§,r$ 13 1
y X d= " dy (CO3,K2)
@ O
(b) u
( 4
d 1
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1-b. If AA=T=A8A then A is(CO1,K1)) 1
(@ Hermitian matrix
(b) skew-Hermitian
(c) Unitary
(d) none of these

1-9.  If x =rcosf and ¥ = rsmé then the value of jacobian A ) is (CO4,K2) 1
Ar.8)

@ r

(b) 2r
1

(© r

d 1

1-c. In an inner product space, which option is correct ? (CO2,K1)

@ (o ap+by)=ala, f)+b(E, )
(o) (o ap+by)=(a,ap)+/(a, by)
© (o ap+by)=ala,f)+b(a,y)
(d) None of these

1-h. An error of 2% is made in measuring length and breadth then the percentageerror 1
in the area of therectangleis (CO4,K3)

(@ 6
(b) 4
(0 8
(d 16
1-d. Every superset of alinearly dependent set of vectorsis (CO2,K1) 1
(@ Dependent
(b)  Independent
(c) Both
(d) None of these
1-i. Which term of the series 1+2+4+8+..................... 1256 (CO5,K2) 1
@ 9
by 8
(c) 10
d 7

1. In an examination, 50% students failed in English and 40% in math and 15% 1
students failed in both the subjects. If 200 students passed in both the subjects,

find the number of students appeared in the examination? (CO5,K2)
(@ 500
(b) 600
(c) 800

(d) 1000
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2. Attempt all parts:-

2.a _[ 2 3-4i ] 2
Show that the matrix L 3 +4i 2 ] is Hermitian matrix and iA is a skew-
Hermitian matrix. (CO1,K2)
2.b. State the rank and nullity theorem. (CO2,K1) 2
2.C. o 1 2
Find the nth derivativeof ©  (2x +3)(3x —1) (CO3,K3)
2.d. Expand e* in powersof (x-2). (CO4,K3) 2
2.e A man earns Rs.4000 in a month and saves 30% of hisincome. What is his 2
expendituresin ayear? (CO5,K2)
SECTION-B 30
3. Answer any five of the following:-
3-a Filnq tpe inverse of the matrix by using elementary transformations, where 6
{ 245
3561 (CO1,K2

2 6 —2 4 7
3b. Find the rank of matrix 0 11 -5 3
1 -5 3 1
4 1 1 5

by reducing it to Echelon form. (COl,gZ)

3-c. Prove that two vectors o and P in areal inner product space are orthogonal if and 6
only if llet BlIF=llal? +IBI*. (cozk2)
3-d. Show that the mapping 7 (@ &) = (a+2,5+3) of 7,(R) jntq jtself is not alinear 6
transformation. (CO2,K2)
3e If X*y¥ 22 = ¢ then Show that at X =y =2, 6
0%z
= —(xl 1 CO3,K2
(G5 )= oo (o3 2)
3f. n 6

. 0,
Expand e*sny in the powers of x and y in the neighborhood of ( 4 ) up to the
third degreeterms. (C0O4,K2)

3.0. Average age of 9 members of aclub is 29 years. If 2 more persons with the 6
average age of 40 years have become the members of the club, find average age of
all the 11 members? (CO5,K2)

SECTION-C 50

4. Answer any one of the following:- 21 1

4-a. Verify Cayley-Hamilton theorem for the matrix A=[ 0 1 0| andhence 10
11 2

compute AL . Also evaluate A5 — 5A7 + 7A5 —3A5 + A?— 543 +8A2 —2A +1. (COLK3).
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4-b. Investigate for what values of A and u the equations
x+2y+z=8 2x+2y+ 2z =13and3x + 4y + Az = phave(j) no

solution (ii) unique solution (iii) many solutions. (CO1,K3)
5. Answer any one of the following:-

5-a Find the basis and dimension of the subspace W of R* generated by (1, 4, -1, 3),
(2,1,-3,-1) and (0, 2,1,-5). (CO2K3)
5-b. Find the range, rank and nullity of the linear transformation T =R = R? defined
by T %,,%5) = (x, +x,2%,=x) (o2 K3)
6. Answer any one of the following:-
6-a r= x E: t= z
ifu=flr,s,t)and ¥  Z X, thenshow that
du du du =0

“0x Yoy TPz 7" (coska)

_ -1
6-b. Ify = ¢* % %, then prove that
(1= x) Yoo (2n+1) XY, 1~ (n2+a%y, = 0.

Calculate V. (CO3,K3)
7. Answer any one of the following:-

+1

7-a. Find the maximum and minimum distances of the point (3,4,12)
from the sphere 2 +v2>+2z2=1 (C04,K3))

7-b. If u, v, w are the roots of the cubic (x—a+(x—=b)3 4+ (x—¢)* =0 then find

d(u,v,w)

d(ab,c) (CO4,K3)
8. Answer any one of the following:-
8-a (a) After getting two successive discounts Shalini got a shirt at Rs. 136 whose
marked priceis Rs. 200. If the second discount is 15% find the first discount?
(b) In a certain code language, COMPUTER is written as KWUXCBMZ, then
what should we write for RUNJHUN?

(c) ‘Average marks of group of studentsis 48. Out of these, 3 students with
marks 43, 68 and 51 are removed and a new student with a score of 84 is added to
the list. If the number of studentsin the group was 8, then find the percentage
increase in the average marks with respect to the initial average? (CO5,K3)

8-b. (a) The average of 6 personsin acommittee isincreased by 2 years, when two
men aged 55 years and 60 years are substituted by two women. Find the average
age of these two women .?

(b) In certain code language SERIES is coded as 5625 and PIPE is coded as 2116.
How will WAP be coded in the same code language?

(c) If awatchissold at Rs.60, thereisaloss of 15% for a profit of 2%, the watch
isto be sold at what ? (CO5,K3))
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