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1. Which one of the following sets V is a subspace of R3?

(a) V is the set of all (x, y, z) such that z = 2x+ 3y

(b) V is the set of all (x, y, z) such that y = 1

(c) V is the set of all (x, y, z) such that x+ y + z = 3

(d) V is the set of all (x, y, z) such that z ≥ 0

(e) V is the set of all (x, y, z) such that xyz = 1

2. Consider the vectors t⃗ = (4, 20, 23), u⃗ = (1, 3, 2), v⃗ = (2, 8, 7) and w⃗ = (1, 7, 9).
If t⃗ = au⃗+ bv⃗ + cw⃗, then a+ b− c =

(a) 0

(b) 1

(c) 2

(d) −1

(e) −2
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3. The vectors v1 = (1, 0, 1), v2 = (2,−3, 4) and v3 = (3, 5, a) are linearly dependent if
3a =

(a) −1

(b) 0

(c) 2

(d) 1

(e) −2
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4. Given that the vectors v1 = (2, 0, 0, 0), v2 = (0, 3, 0, 0), v3 = (0, 0, 7, 6) and
v4 = (0, 0, 4, a) form a basis for R4, then 7a ̸=

(a) 24

(b) 18

(c) 12

(d) 6

(e) 0

5. The dimension of the subspace consisting of the set of all vectors of the form
(a, b, c, d) for which a+ 2b = c+ 3d = 0 is

(a) 2

(b) 3

(c) 4

(d) 1

(e) 0
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6. The rank of the matrix A =


1 −2 −3 −5
1 4 9 2
1 3 7 1
2 2 6 −3

 is

(a) 3

(b) 4

(c) 2

(d) 1

(e) 0

7. If y = c1 cos(lnx) + c2 sin(lnx) is a solution of the initial-value problem

x2y′′ + xy′ + y = 0
y(1) = 7, y′(1) = 2,

then c1 + c2 =

(a) 9

(b) 5

(c) −5

(d) −9

(e) 0
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8. Which of the following sets of solutions of homogeneous linear differential equations,
is linearly independent?

(a) {1, ex, sinhx}
(b) {0, sinx, ex}
(c) {17, 2 sin2 x, 3 cos2 x}
(d) {ex, coshx, sinhx}
(e) {17, cos2 x, cos 2x}

9. The general solution of the differential equation y(4) + 3y′′ − 4y = 0 is y =

(a) c1e
x + c2e

−x + c3 sin 2x+ c4 cos 2x

(b) c1e
x + c2xe

x + c3 sin 2x+ c4 cos 2x

(c) c1e
−x + c2xe

−x + c3 sin 2x+ c4 cos 2x

(d) c1e
x + c2e

−x + c3 sin 2x

(e) c1e
x + c2e

−x + c3 sin 4x+ c4 cos 4x
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10. If y = c1e
ax + c2e

−x sinx+ c3g(x) is the general solution of the differential equation

9y′′′ + 11y′′ + 4y′ − 14y = 0,

then a =

(a)
7

9

(b)
5

9

(c)
1

3
(d) −1

(e) 1

11. A linear homogeneous constant-coefficient equation which has the general solution
y(x) = (A+Bx)e2x + Ce−2x is

(a) y′′′ − 2y′′ − 4y′ + 8y = 0

(b) y′′′ + 6y′′ − 4y′ + 8y = 0

(c) y′′′ − 2y′′ + 4y′ + 8y = 0

(d) y′′′ − 2y′′ − 4y′ − 8y = 0

(e) y′′ − 4y = 0
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12. An appropriate form of a particular solution yp for the non-homogeneous differential
equation

(D − 1)3(D2 − 4)y = xex + e2x + e−2x

is given by yp(x) =

(a) Axe2x +Bxe−2x + Cx3ex +Dx4ex

(b) Ae2x +Be−2x + Cex +Dxex

(c) Axe2x +Bxe−2x + Cex +Dx2ex + Ex3ex

(d) Axe2x +Be−2x + Cx3ex +Dx4ex

(e) Axe2x +Bxe−2x + Cex +Dxex + Ex2ex

13. Given that yp = u1 cosx − cosx sinx is a particular solution of the differential
equation y′′ + y = tanx, then u1(x) =

(a) sinx− ln | secx+ tanx|
(b) cosx− ln | cscx+ cotx|
(c) sinx+ ln | secx+ tanx|
(d) sinx− ln | secx|
(e) cosx+ ln | cotx|


