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1. (a) lim
x→0
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5
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(b) lim
x→−∞

√
2x2+1
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)
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x
)
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x
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−x
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x
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2. f ′ (x) =
(x5+1)[cotx2−2x2 csc2 x2]−5x5 cotx2

(x5+1)2

3. (a) 2x (polynomial function) and |x| are continuous therefore, f (x) = 2x + |x| is
continuous, [their sum].

(b) R.H.D. at (x = 0) lim
x→0+

f(x)−f(0)
x−0 = lim

x→0+
[2x+x]−0

x
= 3, L.H.D. at (x = 0) = lim

x→0−
[2x−x]−0

x
=

1, f is continuous at x = 0. f has a corner at x = 0 therefore, f is not differen-
tiable at x = 0.

4. y′ = 2x. Let the point of tangency be P (a, a2 + 1) {slope of tangent at P = 2a}.
Equation of tangent line at P : y − (a2 + 1) = 2a (x− a) . Since the tangent passes by
the origin, then 0 − (a2 + 1) = 2a (0− a) =⇒ a2 = 1 =⇒ a = ±1. Equation of
tangent lines are: y − 2 = 2 (x− 1) & y − 2 = −2 (x+ 1) . OR y = 2x & y = −2x .

5. x+ y = 4 =⇒ S = x2+(4− x)2 , x ∈ (0, 4) =⇒ dS
dx
= 4x− 8 . If dS

dx
= 0, then x = 2

is critical number. d2S
dx2

∣∣∣
x=2

> 0. S is minimum at x = 2 and y = 2.

6.

4∫

1

cos2 x dx +

4∫

1

sin2 x dx =

4∫

1

(
cos2 x+ sin2 x

)
dx =

4∫

1

dx = 3 =⇒
4∫

1

cos2 x dx =

3−
4∫

1

sin2 x dx.

7. f ′ (x) = d
dx

x2∫

0

t− 4
t2 + 1

dt =
x2 − 4
x4 + 1

(2x) =
2x (x− 2) (x+ 2)

x4 + 1
=⇒ If f ′ (x) = 0, then

x = ±1, 0 are critical numbers

I (−∞,−2) (−2, 0) (0, 2) (2,∞)
sign of f ′(x) − + − +
Conclusion ↘ ↗ ↘ ↗

f is increasing on [−2, 0] ∪ [2,∞) and decreasing on (−∞,−2] ∪ [0, 2] .

8. (a) Put u = 16 + x2 =⇒ u (0) = 16, u (3) = 25&du = 2xdx =⇒
3∫

0

x√
16 + x2

dx =

1
2

25∫

16

du√
u
= 1

2

[
2u

1

2

]25

16
= 1

(b) Put u = tan x + 7 =⇒ du = sec2 xdx = dx
cos2 x

=⇒
∫
(tan x+ 7)7

cos2 x
dx =

∫
u7du =

u8

8
+ C = 1

8
(tan x+ 7)8 + C .



9. A is anRy-region. Points of intersection (0, 2)& (−3,−1) =⇒ Area =

2∫

−1

[(y − 2)− (y2 − 4)] dy =

[
−y3

3
+ y2

2
+ 2y

]2

−1
= 9

2

10. The region is an Rx-region.

(a) R��������	 
���� ��� ��	� y = −1 :

V olume = π

2∫

−1

{
[(x+ 2)− (−1)]2 − [x2 − (−1)]2

}
dx = π

2∫

−1

[
(x+ 3)2 − (x2 + 1)2

]
dx

(b) R��������	 
���� ��� ��	� x = 3 :

V olume = 2π

2∫

−1

(3− x) [(x+ 2)− (x2)] dx = 2π
2∫

−1

(3− x) (−x2 + x+ 2) dx

Q9: , Q10: .




