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Question 1 (4 marks)

1. In the notation for a feedforward network, if z[l] = W [l]a[l−1] + b[l] and a[l] = σ(z[l]), what
does a[0] represent?

a. The weight matrix for the first layer

b. The bias vector for the first layer

c. The input feature vector to the network

d. The activation of the output layer

Solution: (c) Input

2. Which activation function is least likely to suffer from the “dying neuron” problem?

a. Standard ReLU

b. Leaky ReLU

c. Hyperbolic tangent (tanh)

d. Sigmoid

Solution: The least likely to suffer from the dying neuron problem is Leaky ReLU (b), because it
is specifically designed to avoid this issue by having a non-zero gradient for negative inputs.

3. During back propagation in a vectorized implementation, the term δ[l] is defined as:

a. δ[l] = ∂L
∂a[l]

b. δ[l] = ∂L
∂z[l]

c. δ[l] = W [l+1]T δ[l+1]

d. δ[l] = a[l−1] σ′(z[l])

Solution: (b) The error term δ[l] is used to propagate gradients backward efficiently. It is derived
from the chain rule and represents how much the loss changes with respect to the pre-activation z[l].

4. Which activation function is typically used in the output layer for multi-class classification?

(a) Sigmoid

(b) ReLU

(c) Softmax

(d) Tanh

Solution: (c) Softmax



Question 2 (3 marks)

Consider a feedforward neural network with 3 input features, two hidden layers (first with 5
neurons, second with 4 neurons), and one output neuron. Assuming each neuron has a bias term,
compute this network’s total number of learnable parameters (weights and biases).

Solution:

• Between input (3) and layer1 (5): weights = 3× 5 = 15, biases = 5.

• Between layer1 (5) and layer2 (4): weights = 5× 4 = 20, biases = 4.

• Between layer2 (4) and output (1): weights = 4× 1 = 4, biases = 1.

Total parameters = (15 + 5) + (20 + 4) + (4 + 1) = 49.

Question 3 (3 marks)

Consider a single hidden layer network with two perceptrons in the hidden layer and one output
neuron. Assume weights and biases for the hidden layer are:

W [1] =

[
1 1
1 1

]
, b[1] =

[
−1
−2

]
, W [2] =

[
1 −2

]
, b[2] = −1

Perform the forward pass for two inputs (1, 0) and (0, 1) and compute the final output.

Solution:

Question 4 () For in-

put (1, 0):

z[1] = W [1]

[
1
0

]
+ b[1] =

[
1
1

]
+

[
−1
−2

]
=

[
0
−1

]
a[1] = step(z[1]) =

[
1
0

]
z[2] = W [2]a[1] + b[2] = [1 − 2]

[
1
0

]
− 1 = 0

y = step(0) = 1 (correct XOR output)

Similarly, the output is 1 for the other input since the network is an implementation of XOR.
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