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Worksheet 2

Part I:Problems on Differentiation

1. Consider the function
𝑦 = 𝑥4 + 𝑥2 + 1

𝑥2 + 𝑥 + 1
Find 𝑑𝑦

𝑑𝑥
in two methods.One of the methods is obvi-

ously Quotient rule. The second one is tricky.
2. Differentiate the following with respect to the vari-

able you see:
• 𝑓 (𝑤) =

√

7𝑤 + 𝐞−𝑤

• 𝑓 (𝑥) = cos(𝑥2𝑒𝑥)
• 𝑓 (𝑥) = 2 sin(3𝑥 + tan(𝑥))

• 𝑓 (𝑥) = (𝑥2 sin 𝑥)
(𝑥2+1)

• 𝑓 (𝑥) = 𝑒𝑥
√

𝑥

• 𝑓 (𝑥) = 𝑒
√

𝑥

𝑥
• 𝑓 (𝑡) = ln(ln 𝑡) + sec2 𝑡
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• 𝑔(𝑢) = sec 𝑢 × tan 𝑢
3. Find 𝜕𝑓

𝜕𝑥
and 𝜕𝑓

𝜕𝑦
for the following functions:

• 𝑓 (𝑥, 𝑦) = (𝑥𝑦 − 1)2

• 𝑓 (𝑥, 𝑦) = 1
𝑥+𝑦

• 𝑓 (𝑥, 𝑦) = sin2(𝑥 − 3𝑦)
• 𝑓 (𝑥, 𝑦) = 𝑥𝑦

4. Find 𝜕𝑓
𝜕𝑥
, 𝜕𝑓
𝜕𝑦

and 𝜕𝑓
𝜕𝑧

for the functions
• 𝑓 (𝑥, 𝑦, 𝑧) = 1 + 𝑥𝑦2 − 2𝑧2

• 𝑓 (𝑥, 𝑦, 𝑧) = 𝑥 −
√

𝑦2 + 𝑧
• 𝑓 (𝑥, 𝑦, 𝑧) = 𝑒−𝑥𝑦𝑧

• 𝑓 (𝑥, 𝑦, 𝑧) = 𝑥𝑦𝑧 − 𝑧𝑒𝑥𝑦

Part II: Problems involving Trigonometry

5. If cos 𝑥+cos2 𝑥 = 1, find the value of sin2 𝑥+sin4 𝑥
6. Find

𝑑
𝑑𝑥

(

cos2 𝑥 − sin2 𝑥
)

in two methods.
7. Prove that

tan(𝐴 + 𝐵) = tan𝐴 + tan𝐵
1 − tan𝐴 tan𝐵

tan(𝐴 − 𝐵) = tan𝐴 − tan𝐵
1 + tan𝐴 tan𝐵
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