University of Mumbai
Program: _First Year (All Branches) Engineering- SEM-I
Curriculum Scheme: Rev 2019
Engineering Mathematics-I

Question Bank

Choose the correct option for following questions. All the Questions are

QL compulsory and carry equal marks
1 The real part of cos™? (?) is
Option A: It
OptionB: 2
OptionC: Fn
Option D: /2
2. The Cartesian form of 4(cos /2 + i sinm/2) is equal to
Option A: [2i
Option B: [-2i
Option C: i
Option D: 4
3. Find the value of log(v/3 - i)
Option A: log4+i%
Option B: log2 + i%
Option C: 1094_1-%
Option D: log2 — iE
6
4, [f coshx = secO then x is
Option A: [log(secB — sinB)
Option B: [log(secO + tan0)
Option C: Jlog(tan® — secB)
Option D: [log(cos6 + sin®)
S. If z=x%+ y? x = cost,y = sint, then the value of% att=m
Option A: |1
Option B: 1
OptionC: 0
Option D: |
6. _ _\xy ou ou .
Ifu—\/ﬂ\/y then X—+y - is
Option A: %
Option B: ‘7”
Option C: 2u
OptionD: V2 u
7. Stationary point is a point where f(x,y) has




Option A:

o5 _
6x_0

Option B:

or _
oL=0

Option C:

of _n o _
=050

Option D:

of of
£<O a>0

8. The n*" derivative of sin2x cos3x is
Option A: %(S”Sin (5x + nz—”) —sin (x + nz—”))
Option B: %(S”Sin (Sx + ) + sin (x + 7;—”))
Option C: %(S”Sin (Sx + nz—ﬂ) — cos (x + 7;—”))
Option D: |1 . nm nm

P = (S”Sln (5x + 7) + cos (x + 7))

9. For the unitary matrix 4 = 13 [1 i 1_"'11] ,find A-!
Option A: [ 1 1+ i]

_ 1—i -1
Option B: i[l 1 ]

Bl -1
Option C: [ 1 1+ i]
_ y I |
Option D: i[ 1 1+ i]
Bli—-i -1
10. 1 0 0
If A=]|0 -1 O] , then rank of A is
0 0 3
Option A: 2
Option B: 3
OptionC: 1
Option D: |0




Descriptive Questions

1. | Prove thatsin® 6 = % (sin56 — 5sin36 + 10sin )
2. | Provethat log(1+ e®) =log (2 cosg) + ig
Find the Rank of the following matrix by reducing to Normal Form
3 1 -1 3 6
' A=11 3 -3 —4
5 3 3 11
K b ¢
4 Find a, b, ¢ if A is orthogonal matrix where A =2 1 2f
' o 1 -2 2
Hence find inverse of A.
5 Divide 24 into 3 parts such that the continued product of the first, square of second
' and cube of the third is maximum using Lagrange’s method.
— fF(X=X 22X
6 Ifu—f(xy , xz),then show that
' 20u 2 0u 20u _
x“—+y ay+ z aZ—O
7. |Solve:x*—x3+x2—x+1=0
8. If cosh x = sec 8 Prove that 8 = g —2tan"1(e™)
3i -1+i 3-2i
9 Express the matrix 1+ —i 1 + 2i| as a sum of Hermitian and skew
' N _ —3-2i —-1+2i 0
Hermitian matrix.
If cos‘l% = log( % )™, then prove that
10. xzyn+2 + 2n+ Dxypeq + anyn =0
11. | Find the n" derivative of ————
= 1+3x+2x
_ L, 1 X
If u= sin e prove that
12. 2 62_u 0%u 2 az_u __ sinucos2u
x dx2 +2xy 0xdy Ty ayz 4cosdu '
Test for consistency the following system & solve them if consistent
13 X1 —2Xy + X3 — X4 =2
' X1+ 2x, +2x, =1
4‘x2 _X3 + BX4 =-1
14. | prove that (1 + iv3)™ 4 (1 — iv/3)" = 2n+1 cosnB—”
15. | Prove that sinh~(tan 8) = log [tan G + g)]
16. | If tanhx = 0.5, prove that sinh 2x = g )
17. — 42 in—1X X i 9z 9z
If z=x"*y*sin y+ logy , Flndthevalueofxax+y 3y
18. | Examine the function u = x3y?(12 — 3x — 4y) For extreme values.
19. | Solve the equation x” + x* +x3+1=10
20. | Find the values of sinh logi and cos h logi
21. If u=f&"—y*y*—2z"2z"—-x")P.T L Ju, 1 Ou Lu_ g
! ! T o xn19x  yntlgy | zn-1 9z
22. | Find the extreme value of the function x?y — 3x% — 2y% — 4y + 3




23. 325 712
Reduce to normal form and find itsrank given A=| 1 12 3 5
3 36 915
24. | Separate into real and imaginary parts tan™!(a + i)
25 1If x+iy = cot(%+ia) P.T x? +y2—2%= 1
26. | _. !
Find all the values of (1 —i,/3) /a
2 2
20 14 gy = tan_l(ﬂ) P.T
x=y
2 0% 0%u 2% _ogind
x“o— 2xyaxay t Yo = 2sin”u cosu
28. | For what value of A theequationsx +2y+z=3,x+y+z=1,3x+y+3z=
A2 have a solution and solve them completely in each case.
29. | 1fy"/m + y=Y/m = x prove that
( x2 — 1)yn+2 + (Zn + 1)xyn+1 + (nz — mz ) Yn = 0
30. | I1fz=x%y+y2%x =logt,y =e* find % at t =1
31. | Find the real part of the principal value of (1 + i)!°8!
32. | Expand cos’8 ina series of cosines of multiples of
33. —_ -1, . 9%z 0%z
If z= tan™"(9), find —— * 35
34. [If y= x"logx , find y,.q
35. 4 3 1 6
If A= 2 4 2 2 |]find non singular matrices Pand Q such that PAQ is in
12 14 5 16
normal form and find its rank
36. | Express the following skew Hermitian matrix A as P + i Q where P is real and skew
symmetric and Q is real and symmetric given
3i -1+i 3-2i
A= 1+1 —i 142
—-3-2i —-1+2i 0
37. | If sin(6 + i@) = tana + i sec a then prove that cos 26 cosh 20 = 3
38. | prove that =22 = 16c05%6 — 16c05%6 + 3
39. |Ifz=f(x,¥),x =ucoshv,y = usinh v then prove that
8z 2 8z\?2 az\? 1 az\2
G -G =G) - G)
40. | Determine the values of k for which the following equations are consistent. Also

solve for any one values of k.
X+2y+7=3 X+y+z =k , 3x+y+3z=k?




